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Abstract:  

In urban areas the water supply to residence and commercial establishments are provided at a fixed flow rate. There are incidents 

of excess water drawn by certain customers/users by connecting motor-pump sets to the water lines which is considered as water 

theft. In this project it is proposed to develop an embedded based remote water monitoring and theft prevention system by 

recording the flow rates at the consumer/user end. In order to implement the proposed water supply system, each consumer end 

should be provided with an embedded based water flow monitoring system consisting of a microcontroller to record the flow rate 

using a flow sensor and to transmit the same to a remote monitoring station using wireless transmitter and it is also provided with 

an electrically operated solenoid valve to supply water to the consumers. The valve turns on/off by the central processing station 

PC to stop the water supply whenever the flow rate exceeds a predefined limit. It is proposed to employ a GSM MODEM for 

wireless communication so that the information can be passed to many responsible officers cell phone for immediate action. 
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I.  INTRODUCTION 

 

The water supply systems are part of the urban infrastructure 

which must assure the continuity of the water distribution, the 

water quality control, the monitoring and control of the 

technological process parameters, and deal with the 

restrictions imposed by the water availability, hydrological 

conditions, the storage capacity of the tanks and water towers 

and the increasing diversity of water use. With the continuous 

economic growth, the water demand of enterprises is also 

increasing. The monitoring of water resource for these 

enterprises can prevent the occurrence of water theft and 

leakage effectively. Therefore, the monitoring system of urban 

water supply has aroused extensive attention in recent years. 

These large-scale networks are vital for the survival of urban 

life, for maintaining a healthy level of economic development, 

and for the continuous operation of factories and hospitals. In 

the existing system, urban water is supplied to the houses with 

the help of man power. The person in charge will go to the 

place and then open the valve to that particular area. Once the 

allotted time is over the person will go again to that place and 

close the valve. This type of operation leads to wastage of time 

and man power. Also the consumers may draw excess water 

using suction pumps.  

 

There are incidents of excess water drawn by certain 

customers/users by connecting motor-pump sets to the water 

lines which is considered as water theft. Due to this theft 

certain consumers will not get enough water for their usage. 

The theft can be prevented only when any public inform the 

officials about the theft. But the possibility of public is 

informing to higher officers are rare. Hence we require 

efficient theft monitoring system in order to detect water theft 

in the early stage. It is proposed to develop an embedded 

based remote water monitoring and theft prevention system by 

recording the flow rates at the consumer/user end. In order to 

implement the proposed water supply system, each consumer 

end should be provided with an embedded based water flow 

monitoring system consisting of a micro controller to record 

the flow rate using a flow sensor and to transmit the same to a 

remote monitoring station using wireless transmitter. 

II. LITERATURE SURVEY 

 

N.B.Bhawarkar[1] proposed a quick responding and efficient 

water supply system controlled by the ARM controller.  

Natural resources play a vital role in day to day life. Water is 

one of the significant natural resource which was abundantly 

available before. But now a days due to extra intervention of 

mankind water scarcity is the obstacle in the development of 

our country. Water scarcity is due to the wastage of water 

domestically. Thus considering this issue, the system is 

provided with automatic distribution. The system basically 

deals with the automation in water distribution system using 

ATSAM3XE ARM controller. Appropriate flow rate nd 

pressure is necessary for effective use. To supply the water 

equally to each house and to stop the water theft various 

technologies have been invented using embedded system. It 

has the limitations n performance and monitoring. To 

overcome the above limitations this paper describes a system 

using ATSAM3XE ARM interfaced with the GSM module. 

The basic idea to select this system was to make a special and 

outstanding product which would be easily and effortlessly 

implemented in the society and also be very useful for the 

society. Adityaraj Hemrajan [2] proposes a basic idea to 

channelize a proper water distribution system, which can 

supply water to the end users. Water scarcity is fast becoming 

urban India’s number one woe, with government’s own data 

revealing that residents in 22 out of 32 major cities have to 

deal with daily shortages. In official records, many cities 

might be getting adequate water. But because of faulty 

engineering and poor maintenance, the actual availability is 

much less. Water supply must meet the requirements of 

Public, Commercial and Industrial activities. For such type of 

water distribution it is necessary to have a proper distribution 

layout such that it can suffice the basic requirements of the 

end users. The main objective of the paper was to have a 

system which can reach the end users their basic need of 

water, with proper quantity and time. J.P.Shri Tharanyaa [3] 

describes a water supply system consisting of valves to control 

the flow and GSM module for wireless transmission. In urban 

areas the water supply to residence and commercial 

establishments are provided at a fixed flow rate. There are 
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incidents of excess water drawn by certain customers/users by 

connecting motor-pump sets to the water lines which is 

considered as water theft. In this project it is proposed to 

develop an embedded based remote water monitoring and theft 

prevention system by recording the flow rates at the consumer 

/user end. In order to implement the proposed water supply 

system, each consumer end should be provided with an 

embedded based water flow monitoring system consisting of a 

microcontroller to record the flow rate using a flow sensor and 

to transmit the same to a remote monitoring station using 

wireless transmitter and it is also provided with an electrically 

operated solenoid valve to supply water to the consumers.       

It is proposed to employ a GSM MODEM for wireless 

communication so that the information can be passed to many 

responsible officers cell phone for immediate action.  

Gouthaman.J [4] proposed an efficient water supply system 

which identifies the water theft from flow variations and the 

system was implemented using PLC and SCADA. The rapid 

growing of the wide urban residential areas imposes the 

expansion as well as the modernization of the existing water 

supply facilities. Process automation system based upon 

utilization of an industrial PLC and PC systems including all 

the network components represents the best way to improve 

the water distribution technological process. The water theft 

can be best monitored by the flow variations given by the flow 

sensors mounted on the channels. The system includes Remote 

Terminal Units RTU, specific transducers and actuators 

distributed on a wide geographical area and control and power 

panels for the pump stations. The reliable instrumentation 

connected to PLC or RTU assure real time monitoring of the 

main technological parameters of large water distribution 

networks.  

 

III. BLOCK DIAGRAM 

 
 Figure.1.Block diagram of overall system   

Block diagram is shown in Fig 1. 

 

1. Arduino UNO - It is the most important part of our project. 

Arduino Uno is a microcontroller board based on the AT mega 

328P. In this project, UNO was used for the calculation of 

flow rate, control of valves and flow sensor. it is also used to 

control GSM module for wireless communication.  

 

2. Flow Sensor - flow sensor is the next important component 

of our project. It senses the flow through the pipe and sends 

pulses to the arduino characterized by the rate of flow of the 

liquid in the pipe. The flow rate is then calculated by the 

microcontroller measuring the width of the pulse.  

 

3. Valve - valves used in this project are solenoid valves. It is 

used to control the flow through the pipes. The closure of the 

valves is controlled by the microcontroller. The valves are 

closed whenever the flow gets reduced or increased beyond a 

specified limit. 

 
Figure.2. Block diagram of consumer unit   

 

4. GSM module - It is used for wireless communication 

between the controller and the central station. GSM module 

sends messages to the central station and the consumer 

whenever a leakage or theft is detected.  

 

5. Relay - A relay acts as a switch and control the power 

supply to the system. In this project the relay is connected to 

the solenoid valve and controls the power supply to the valve 

in order to achieve control over the water flow.  

 

6. Power supply - a power supply is a device that supplies 

power to the system. A regulated power supply is one that 

controls the output voltage or current to a specific value; the 

controlled value is held nearly constant despite variations in 

either load current or the voltage supplied by the power 

supply’s energy source.  

 

IV .HARDWARE SETUP 

 

 
Figure.3. Hardware Setup 

Hardware consists of the main system components such as 

ARDUINO, GSM, flow sensor, solenoid valve, relay along 

with the urban water supply model consisting of a tap and 

pipes and mobile phone as a part of communication. The 

mobile is considered as the consumer, and the communication 

with the consumer is simulated by the messages received in 

the mobile. Water flow is turned on and the variations in water 

flow is obtained by partially turning the tap ON or OFF. The 

variations are detected by the flow sensor and the valves are 

closed to stop the flow. Correspondingly messages are send to 

the consumer and central station informing the interruption in 

the water supply. 

 

V. FLOW CHART 

The system consists of an arduino as an overall control module, 

a GSM module for communicating with the real world and a 
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flow sensor with solenoid valve to measure and control the 

flow. Water flow is monitored continuously using the flow 

sensor. Flow sensor senses the variations in the flow rate and 

informs the arduino. The arduino sends control signals to the 

solenoid valve to continue or to block the water flow through 

the pipe. Arduino also send messages to the supplier as well as 

the customer informing the reason for the interruption of the 

supply. 

 
Figure.4. Flow chart 

 

VI. CONCLUSION 

 

The automated system implemented into the water distribution 

network ensures refurbishment of urban water supply system 

it offers new ways of monitoring and optimized exploitation of 

the water resources and technological equipment. The system 

will automatically adjust(turn on / off)the solenoid valve of 

water supply to ensure that all consumers get equal access to 

water during the allotted time For given time, if any consumer 

uses motor pump to draw excess amount of water then system 

will automatically identify theft. If theft has been identified, 

system will take appropriate action such as turning off the 

solenoid valve of theft. At the end of a fixed duration of time 

gsm module will send message regarding average flow rate 

and usage of particular consumer to the central database. also 

when theft is identified gsm module will send message to 

mobile phones of responsible officers. 

 

VII. REFERENCES 

 

[1] N.B.Bhawarkar, N.M. Verulkar, R.R. Ambalkar, 

K.U.Pathak  ”Automatic water distribution system using ARM 

controller” International Journal of research in electronics , vol 

3 , 2012.  

 

[2] AdityaRaj Hemrajan, Bindal Patel, Asst. Prof. Shreeji 

Sheth,” Automatic Water Distribution System Using Arduino 

UNO” International Journal of Engineering Research and 

Development (IJERD), pg 20-24 , 2014  

 

[3] J.P.Shri Tharanyaa, A.Jagadeesan , A.Lavanya, ”Theft 

identification and automated water supply system using 

embedded technology” , VOL 2 , 2013 .  

 

[4] Gouthaman.J, Bharathwajanprabhu.R and Srikanth.A 

Automated urban drinking water supply control and water 

theft identification system Proceeding of the 2011 IEEE 

Students’ Technology Symposium, IIT Kharagpur pp.87-91, 

2011. 

 

 [5] Peng Jiang , Hongbo Xia , Zhiye He and Zheming Wang 

Design of a Water Environment Monitoring System Based on 

Wireless Sensor Networks Sensors, ,pp. 6411-6434, 2009. 

 

 [6] H.G.Rodney Tan, C.H.Lee and V.H.Mok, Automatic 

Power Meter Reading System Using GSM Network, 8th 

International Power Engineering Conference (IPEC),pp- 465-

469, 2007. 


