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1- Proportional Integral (PI)
2- Simulation Irrigation Canal (SIC)
3- Integral of the Squared Error (ISE)
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3- System Identification (SI)
4- Predictive Control (PC)
5- Shuffled Complex Evolution (SCE)
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1- Proportional Integral Derivative (PID)
2- Irrigation Conveyance System Simulation (ICSS)
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1- Genetic Algorithm (GA)

2- Particle Swarm Optimization (PSO)

3- Shuffled Frog Leaping Algorithm (SFLA)
4- Green Element Method (GEM)
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1- Competitive Complex Evolution (CCE)
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2- Efficiency
3- Equity
4- Dependability
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Figure 1. Schematic view of MC Canal.
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Table 1. Structures characteristic in MC canal.

osle g 55 FaskS o5l obe g 55 e kS o5le
Type Km Name Type Km Name
Valve 7+417 TO8 L2 1+200 TO1
Valve 7+877 TO9 Slide gate 2+958 TO2
C2 8+880 TO10 C 3+100 TO3
Amil 8+964 C3 Amil 3+118 Cl
Valve 9+365 TO11 CHO 3+855 TO4
Valve 10+096 TO12 CHO 44960 TOS
Valve 10+356 TO13 Valve 5+709 TO6
Valve 11+432 TO14 Valve 6+267 TO7
Valve 114875 TO15 .
Amil 6+356 C2
L1 12+602 TO16
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Table 2. Operation scenario (L/s).

Cola ¥l e ST 5L

Cell W Sl e LT 5L

Sl gt 2 S 5L

b)Lﬂ
Demand offtake after 3hr on Demand offtake after 1.7hr on Demand offtake on start Name
start operation start operation operation
ol
6000 8800 2300 -
head
300 300 300 TO2
1400 2000 400 TO3
30 30 30 TOS5
120 120 120 TO7
2000 2800 600 TO10
210 210 210 TO14
700 1000 200 TO16
w:&ig
1240 2340 440 :
downstream
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Table 3. Suitable values for SCE method parameters.

ol 4L
Pasi®h
o p q m P
Parameter
VL 5
1 6 7 20 5 b
Upstream control
s ol 3 d
1 6 6 20 3 ol 3
Downstream control
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Figure 2. Objective function in upstream and downstream controller.
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Table 4. Optimal coefficients in controllers.

sl 51 S sVl 51 S
Downstream control Upstream control o3l
Name
K4 K; K, K4 K; K,
0.0049 0.0069 3.1 0.0021 0.0031 1.7 Cl
0.0034 0.0024 1.6 0.0071 0.0091 33 C2
0.0066 0.0084 33 0.0031 0.0081 2.5 C3
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Figure 3. Upstream water level in controller of upstream control.
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Abstract

Background and Objectives: Due to water resources shortage in our country, improvement
of water distribution management is unavoidable matter for increase irrigation network
performance. Control systems have an important role in water distribution irrigation network
and network successful depends on performance. Successful modeling and running depends on
tuning of control coefficients. Aim of this study is determination of optimal control coefficients
using SCE method.

Materials and Methods: In this study, PID controller (upstream control and downstream
control) is developed for slide gate on the ICSS model. For tuning coefficients, SCE algorithm
is used for increment and decrement operation scenario in Mc canal of Alborz irrigation
network with 12.6 km length at 5 hr time operation. The objective function consists of three
performance indexes of MAE (Maximum Absolute Error), IAE (Integral of Absolute Error) and
dimensionless form of SRT (System Response Time). Also Molden and gates indexes is used
for performance assessment canal.

Results: Optimal coefficients controller are gained in operation scenario. Using gained
coefficients, model will be able to tune water level in target level in increment and decrement
process at short time. Maximum errors are related to C1 structure with 10 cm in upstream
controller and C3 structure with 6 cm in downstream controller. Upstream controller are not
able to tuning water level in downstream, so water supply in TO14 and TO16 is disturbed and
MPA index is fair and poor performance classes Respectively for TO14 and TO16. The MPA
index have been improved in downstream controller Compared to upstream controller. MPA,
MPF, MPD indexes are good performance classes in both controller and MPE index is fair.
Conclusion: Results show gained optimal coefficients of the developed model to the upstream
and downstream controllers is Responsive to changes in operation in a short time.

Keywords: PID control system, ICSS model, MC canal of Alborz irrigation network,
Assessment index
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