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Abstract— PLC-based dam automation is relatively new. 

Advances in PLC-based dam automation are listed. Also 

listed are some of the remaining challenges. Recent advances 

have been made in understanding unsteady flow simulation 

procedures, the form of the control algorithms used, the 

tuning procedures for these control algorithms, and the field 

programming of the algorithms into PLCs. A few large water 

conveyance dam were installed with remote monitoring and 

remote manual control. The aims of this advancement are to 

serve and make human life more comfortable. However, there 

are still lots of areas in our daily life where manual processes 

are used. Taking as an example in the water control and 

management systems, where many authorities use manual 

systems for water control and management.  
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I. INTRODUCTION 

The successful implementation of a real-time model-based 

dam automation system is an important step toward 

developing a convenient and efficient water management 

strategy. For the purposes of this paper, ‘PLC based dam 

automation’ will refer the process of changing the reservoir 

release gate to accommodate a change in downstream 

demand without human intervention. Recommended releases 

are calculated by the model every hour and are immediately 

applied to the dam release gate. Due to the complicated and 

time consuming process in a manual system, a model for 

Remote Monitoring and Controlling of Dams is proposed that 

uses remote control technology, linked to the web 

technology, to attain great success in monitoring and 

controlling water levels in managing dams. Controlling water 

supply is not only complex to manually control a dam, but 

also time-consuming and excessively risky in times of bad 

weather. This is the main reason of why most of the 

governments and water supply companies today continue to 

face the problems when it comes to the control management 

of dams. Current use of manual systems, a good number of 

the countries in the world today continue to face difficulties 

in terms of: 

1) Controlling the levels of water in their dams. The staffs 

is doing the monitoring in manual basis which is too 

risky, especially in times of bad weather, having led to 

the loss of lives in some of the countries where it is being 

practiced. It is suggested to use microcontroller kit with 

power supply. Microcontroller is a device that read the 

input, process the operation and writes the output. As a 

matter of programming, it serves to monitoring the levels 

of water in their Dams. 

2) The movement of staff to and from dams comes with 

logistical technicalities that cannot in some cases, be 

offset by state and private water agencies. This is quite 

expensive too, tending to sometimes be limited by 

financial constraints, hence posing a health risk issue. 

3) Receiving danger warning and alerts. Manual systems do 

not have in place any mechanisms that would allow them 

to make automatic detections when dams come close to 

overflowing, and this is a health risk issue. The 

unavailability of alarm systems means that dams do not 

have an in-built mechanism for sending out warnings 

when their waters come to dangerously high levels. 

 
Fig. 1: Current System and Proposed System 

II. LITERATURE REVIEW 

The following four research works are closely relevant to our 

proposed system. Here is the details analysis of each research 

works: 

A. Embedded Dam Gate Control System 

The project research work is the embedded Dam Gate Control 

System. The idea of the project was to develop the proposed 

system which can control the dams using the embedded 

system. The Embedded system is the combination of both 

hardware and software design which contains an automated 

process that makes easiness for the staffs. The project 

provides information on Controller kit with power supply and 

provides information on Motor driver circuit. Mainly 

concerned with the real-time operation of dam, we need to 

consider on the level of water. The embedded system takes 

action depending on water level. 

There are different components have been used to implement 

the proposed system which is; 

1) Sensors: 

This is the first component in which the five sensors related 

to the water level that is fixed on a PCB, and it made to fix 

the dam. Whenever the level of water reaches any of this 

sensor line then the consistent transistor amplifies its input 

and this data of the sensor is used to trigger the 

microcontroller. 
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2) Indication of water level to operator: 

Created with an LCD interface, that comes connected both to 

the microcontroller kit and to the control panel at the dam. It 

was implemented to indicate the frequent changes in water 

levels at the dams. 

3) Controller kit with power supply: 

It is referred to the microcontroller kit with power supply. As 

a matter of programming, it serves to control the dam’s gates, 

also displaying the exact levels of water in the dam at any 

given time through an LCD screen. 

4) Dam Gate Arrangement with Motor: 

An actual arrangement of the model used by the dam to have 

its gates either opened or closed. 

This here below is a flow chart for the proposed 

system, showing that the two automated gates in the system 

will have been made to conform with the levels of water that 

should desirably be held by the dams. 

 
Fig. 2: System Flow Chart 

5) Control Panel: 

The control panel can be used to execute only those 

commands that cannot be supported by the system. Right 

below is a figure of the control Panel that would have been 

developed for the system. It comes with a graph in 

representation of the water levels in the dam, together with an 

indicator that captures the increases and decreases of these 

same water levels. The panel also has an AUTO/MANUAL 

command that allows users to determine whether the gate 

operates automatically, or with manual facilitation. 

B. PLC based Dam Automation System: 

For purposes of this project, PLC based Dam Automation 

Systems were extensively researched. This project was meant 

to develop an automated system that would help with control 

and monitoring activities at designated dams, making use of 

Programmable Logic Controllers (PLC’s). A few different 

components will be used in the implementation of this 

system. These will be as follows; 

1) Programmable Logic Controller (PLC): 

This is the main component of the system that’s being 

proposed. It also is the heart of its operations. The PLC offers 

different Input and Output configurations- 20 inputs and 12 

outputs each in total. All of these usually are connected to five 

micro switches that in turn, will have been interconnected 

using the Switch Mode Power Supply (SMPS). It is the SMPS 

that’s usually then connected to the system. Ladder Logic 

software are used for programming the system’s logic 

controllers (PLCs).Below is a block diagram of a system that 

uses PLC). 

 
Fig. 3: Block Diagram of system using PLC 

2) Ensing Element: 

This component is the hollow ball float which it will be fixed 

to the switch. When the level of the water is increased then 

this ball will keep floating on the top of the water. Once it is 

reaching the certain level, then the switch will trigger the 

PLC's input which controls the action of gates to open the gate 

in case it is high or close the gate in case it is low. 

3) Gate Control: 

The proposed system has a total of two gates, Gate 1 which 

lets initial volumes of water into the dam, and Gate 2 which 

takes in overflow waters. The water that’s let into either one 

of these two gates first has to have been detected by the level 

switch. Conversely, the gate is open or closed up by the dc 

motor. 

4) LED and Buzzer: 

Used to provide the system’s users with timely alerts, 

pointing out that the water levels in any of the dams have 

reached dangerously high levels. The meaning of an alert here 

is a bright display on the LED screen, followed up with a 

distinct sound from the buzzer. 

C. Comparison of Projects 

After review of the above projects, it clearly comes out that 

each of these projects has its advantages and disadvantages as 

well. By considering the gap of the projects author of the 

proposed system have realized the following factors that 

should be available in the system. 

 The proposed system should have monitoring screen to 

allow the user to monitor the level of water in real time 

system. 

 The proposed system should leave its users in control of 

the gate. Also in place, should be an automated process 
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that opens and then closes the gate depending on preset 

water levels. 

 The proposed system should also have an LED and 

Buzzer that will bring its users to attention in case the 

maximum set water level is reached. 

 The data should be recorded in real time system, and it 

will help the user to analyze the water level in future. 

 The weedy thing that most of the systems allow the user 

to monitor only locally and it is not allowed to the user 

to control or monitor remotely. It is highly recommended 

to have a system which allows the user to monitor and 

control the dam remotely. 

III. PROPOSED SYSTEM 

The proposed system is about developing an automated 

system for monitoring and controlling the dams remotely. 

The proposed system should allow the user the following 

functionalities: 

A. Controlling and monitoring the dams Remotely 

With the proposed system, the government shall be able to 

remotely control and monitor her dams. This will eliminate 

the risks and costs that come with physically monitoring the 

said dams. 

B. Checking and searching for transactions: 

If this system is to be implemented, then government 

operators will have a far easier time keeping track of 

transactions at the dam. The system will for example, provide 

easily retrievable records as to the times when the dam’s gate 

will either have opened or closed. This will both be a cost and 

human resource effective measure. 

C. Alerts to be displayed once the water reaches a set 

maximum level 

The proposed system will send out timely alerts in the event 

that the dam nears overflow levels. This will relieve the 

government from having to monitor the dam round the clock. 

IV. SYSTEM DESIGN 

From the below diagram, it can be seen that, other than the 

systems users, no one else will have the power to act on it. 

Also shown, there are five use cases, which means that this 

user will be at liberty to perform any five main functions of 

his/her choice. S/he could log into the system, maintain the 

dams’ details, control the dams, check its status and list the 

history of its use. 

 
Fig. 4: System Diagram 

V. CONCLUSION 

Since the technology around the world is improving fast, 

therefore remote monitoring and controlling of dams are 

being developed. The Different sector will results to different 

types of dams regarding height, the quantity of water, access 

to dams, the process of producing electricity. It is highly 

suggested and recommended for any countries that they 

should have few dams for generation of electricity. By using 

the proposed system, Government will have a facility to 

reduce complexity in controlling or monitoring the dams as 

the proposed system use the advance technology to control 

the dam remotely. The proposed system has presented to use 

a thin client and a server application and it has suggested. A 

real-time system has been used for monitoring screen to 

monitor the water level and the alert system has reported to 

send an email and also display warning in case the water 

reached maximum level. 
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We underestimated the complexity of automating dam with 

PLCs – even with simple upstream control. We now 

understand that there are challenges in equipment, simulation 

models, tuning procedures, and field programming. Having 

identified the weaknesses, we are systematically solving each 

one.  The application of machines to tasks once performed by 

human beings or, increasingly, to tasks that would otherwise 

be impossible. Although the term mechanization is often used 

to refer to the simple replacement of human labour by 

machines, automation generally implies the integration of 

machines into a self-governing system. It is seen that 

Automation can increase profitability in multiple ways by 

reducing labour, material and energy requirements, by 

improving quality as well as productivity. It is also seen that 



PLC-Based Dam Automation System 

 (IJSRD/Vol. 6/Issue 02/2018/836) 

 

 All rights reserved by www.ijsrd.com 3080 

Automation is not only essential to achieve Economy of 

Scale, but also for Economy of Scope. 
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