Water resources

Concept of canal control
by Assoc.Prof.Dr.Varawoot Vudhivanich
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Basic water delivery techniques
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Reasons for flow control

" Meeting crop water requirements
® Water savings
® Safety of operation

Offtakes as flow control

Department of Irrigation Eng

Basic fundamental for canal control

= Flow control
= \Water level control

Reasons for water level
control

® Command of service area
® Canal protection

® Canal safety

" Flow control at offtakes

Regulators as water level control
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Too low water level.

Farmers have to pump water
to their farms.
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Concrete slab failure

due to water level drops too fast
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Facilitate flow control at offtakes

Controlling water level by simple weir
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Controlling water level by gated cross regulators Controlling water level by mixed cross regulators

~ Undershot type regulators

Maximum Flow Overshot type
cross regulators Intake
Regulator
Offtake
Wedge Volume ‘ \

variation Zero Flow iati | Pool 1
variation Pool 2

Offtake




Basic methods of water level control

Upstream control Downstream control

Constant volume Variant of downstream control

Local Constant Level

Target level Target level
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Constant Volume




Methods of water level control

Local Control Remote Local Control




Centralized Control SCADA

B . cotro Information transfer
|n canal operatlon
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Automatic upstream water level i .;
control gate-AVIS/AMIL

Only headworks and offtakes
require setting.

.

Disadvantages
of upstream control

Slow response to change in demand

Upstream Control

Inadequate supply at
the lowest offtake

The Challenge of
Matching Supply with Demand




Upstream Control

Information transfer
Closed

Offtake ~ Overspil in canal operation

Q Aregaton o individual ydraulic transmission
demand
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Bowns!ream con !rol

Gate is open
" automatically.

"~ Water level
drops

Regulators equip with gates that respond automatically
to downstream water level.
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Gate open Ll
automatically

Water Level Drops

Increased Flow s L
Regulator Opens

‘Process repeated automatically in each upstream pool Downstream control
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Upstream Downstream Control

Wedge Wum)

Storage when Demand Drops

Downstream Control

Tall End
Target Level (

Canal Bottom Demand Exceeding Supply

Normal
Level

/ Headreach




TYPICAL SYSTEM
OPERATION

Distribution
Main Canal System
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Regulating |
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Regulating reservoir
In Doukkala, Morrocco
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Beni-Amir Project
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Transmission of Orders

-(' Operation of Control Facilities

SUPERVISORY CONTROL AND DATA ACQUISITION
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g COMPONENTS

Reduces communications and
computer capacity B Master station

Less susceptible to the consequences B Communications

of communications system failure B Programmable logic controllers (PLC)

Improves operation or Remote terminal Units (RTU)

B Sensors
Enhances safety

b e ; M Actuators
Increases flexibility and responsiveness

SCADA levels of control

B Remote monitoring
B Remote manual control
B Automatic control

B Report to management

Assoc.Prof.Dr.Varawoot Vudhivanich Department of Irrigation Eng




CONTROL EQUIPMENT

SCADA IS AN ATTRACTIVE Local Control
SOLUTION FOR IMPROVING = Flow Division

B Water Level Control
PERFORngng?wFSEX'ST'NG m Flow and Water Level Contro

B Flow Control at Offtakes

Remote and Centralized Control

CONTROL EQUIPMENT

Local Control
B Flow Division
Water Level Control
B Flow and Water Level Control
B Flow Control at Offtakes

Remote and Centralized Control




20% Flow Increase

12% Increase 40% Increase in
in Depth Differential Level

) 4
+

Orifice

/Hlmmll Waler Level Variations




CONTROL EQUIPMENT

Local Control

® Flow Division

m Water Level Control

® Flow and Water Level Control
B Flow Control at Offtakes

Remote and Centralized Control

CONTROL EQUIPMENT

Local Control
® Flow Division
B Water Level Control

® Flow and Water Level Control
- Electrical Controllers
- Automatic Hydraulic Devices
m Flow Control at Offtakes

Remote and Centralized Control




Composite Gate

Downstream
Upstream Float Float

CONTROL EQUIPMENT

Local Control

® Flow Division

m Water Level Control

B Flow and Water Level Control
® Flow Control at Offtakes

Remote and Centralized Control

Composite Gates
at Constant Head

Maximum Level

a';' Constant Head
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Flow Control at Offtakes

Maximum
Minimum




OFFTAKES

Sensitivity to upstream
level variations

Accuracy

Recommended Use

- without automated
control function

- with automated
control function

20% Flow Increase

12% Increase 40% Increase in
in Depth Differential Level
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Baffle Module

Free Surface
Flow Conditions

)

Single Baffle Module

Qo(l/s) Ahfcm)

20 1
50 19

Baffle Module

J

Contraction of
the Fluld Vein

Orifice
Conditions

Double Baffle Module

Above Sill Height Qoll/s) Ahlcm)

20 28
50 52
100 83




CONTROL EQUIPMENT

Local Control
B Flow Division
B Water Level Control

® Flow and Water Control
e
® Flow Control at Offtakes

Remote and Centralized Control

CANAL PRIMAIRE
PRIMARY CANAL
CANAL PRIMAIRE - VANNE AVIS =
PRIMARY CANAL AVIS GATE
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ANAL SECONDAIRE CANAL SECONDAIRE
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CANAL PRIMAIRE ol

Classic tail ender problems

PRIMARY CANAL

VANNE DE GARDE
EMERGENCY GATE
e

MODULE
DISTRIBUTOR

CANAL SECONDAIRE
SECONDARY CANAL

Part 2
Experiences on modern canal
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SPN CAS

Robogate+SCADA=Canal Automation

Micro-controller

Check and Adjust
@ 6 seconds

Robogate Robogate Robogate

Head Gate

s

Main Canal
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_ Micro controller!
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Fi : SPN-CAS
Irst stage In Robogate Installation

2006 Stage | O&M projects Location
Install Robogate 5 I SPN Cross regulator 5L-2L km 3+650
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2L km.0+000, 10+300, 494750
S5L-2L km.3+650,9+813, 14+750, 20+300, 26+401, 33+664
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RTU(remote terminal unit)

using Robogate ver.5

gate position senser

LCD monitor

Floating Type
Water Level Sensor

Rotating Wheel

Microcontroller

[potensiometer

Weight

Water Level




Gate Positioning Sensor
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5L-2L Km 3+650 5L-2L Km 9+813
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5L-2L km 20+300

Reliability of measurement by Robogate (during 4 Dec.2006-29 Sep. 2008)
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Water delivery performance of 5L-2L SPN

Season Reach 1 Reach 2 Reach 3 5L-2L canal
PA PE PA PE PA PE PA PE | PEQ
Dry S. 2 (2007) 095 | 0.73 | 0.80 | 0.67 | 1.00 | 0.22 | 0.92 | 0.54 | 0.03

6 Mar-18 Jun 2007 | Good | Fair | Fair | Poor | Good | Poor | Good | Poor | Good Pa rt 3
Manual
Wet S. (2007) 1.00 | 0.56 | 1.00 | 0.44 | 0.59 | 1.00 | 0.86 | 0.67 | 0.28 TOta I Ch a n n e' CO nt rOI (TCC)

3 Jul-29 Oct 2007 | Good | Poor | Good | Poor | Poor | Good | Fair | Poor | Poor

ICID Newsletten

L Dethridge water meter

Also at hitp://www.lcid.org

Message from the President

Which fechnolopy bas tee capability te
e volutionive lood production o that we

Top 10 I&D technologies
(by Peter Lee, Ex-president,
 ICID)

1.Farmer controlled water
supply, or total channel control

or downstream control of
canals.
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FlumeGate (Rublcon)

We are dedicated to improving
gravity-fed irrigation

Rubicon controlling water delivery to farms
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(Capacity and Control Response)

= Local controller set points

mm) System Status used by Supervisory Controller

FlumeGate™ Radio Network
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