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Abstract— In order to reach the availability of sufficient 

quantity of good quality of water to the various junction of 

water distribution network in accordance with the demand. 

Now a days man y computer software are used but EP ANET 

become convenient for the effective design of complex   pipe   

networks. A SCADA software application is implemented on 

the water distribution network with the inter face to the 

hardware to create a comprehensive real-time applications 

management environment for a modern water distribution  

network this paper highlights the design a new water 

distribution system with EPANET software And monitoring 

by SCADA software. 
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I. INTRODUCTION 

Water is the most important renewable natural resources. It is 

required for agriculture, industry and domestic purposes. 

Rainfall is the main source of water. This is, however, 

unequally distributed spatial and temporal factor which is 

also limited. Lots of money is spent every year around the 

world for providing or upgrading drinking water facilities. 

The resource management issues have become more critical 

in places where rainfall is less. The water distribution system 

is component connected between the water supply sources 

and the consumer. It is careful conveyance system that allows 

water to be moved through piping before reaching the 

consumer’s tap.  The water supply infrastructure varies in its 

complexity from a simple rural town gravity system to a 

computerized remote- controlled multisource system of a 

large city. The main objective remains as the monitoring and 

control of water supply at safe and cheapest cost. Analysis is 

concerned with determining the behavior of an existing 

system or a new system being designed. 

II. OBJECTIVES OF STUDY 

a) To design Water distribution network in EPANET 

software. 

b) To Monitoring of water distribution Network By 

SCADA software. 

III. NEED FOR STUDY 

The Taluka of Jamkandorna how were not getting sufficient 

& filter quantity of water with pressure due to leakages and 

heavy line losses of water. The Ex. Gravity main Various size 

of P.V.C. pipe line 4 Kg/cm2 & Pressure Pipe line have a very 

leakage & pumping machinery is very old. Hence sufficient 

quantity of water is not available to the village. There is not 

sufficient Storage Capacity & Filter Plant. At present, people 

are not getting sufficient potable water with necessary 

pressure head through an old network in this village. 

Therefore, careful planning and design is thus needed to 

establish a strong management system, minimizing present 

problems and accommodating future demand. 

IV. STUDY AREA 

Jamkandorna village of Jamkandorna Taluka & Rajkot 

District is situated at distance of 70 Kmt. away from Rajkot 

District   Head   Quarter   on   Junagadh -   Jamnagar   State 

Highway. The water supply scheme for Jamkandorna is based 

on well situated at downstream of Fopal Dam at Mota 

Dudhivadar. 

 
Fig. 1: Jamkondrna Location Map 

V. METHODOLOGY 

 
Fig. 2: Outline of Methodology 
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VI. DATA COLLECTION 

The following data are required to run EPANET software. 

A. Geometric Data 

Node-pipe connectivity, Length of all pipes, Ground levels of 

all nodes, Location of booster pumps and valves 

B. Hydraulic Data 

Average water demands at all the relevant nodes, Pipe 

resistance coefficient in terms of Hazen William's C or pipe 

roughness coefficient k in Darcy-Weisbach expression 

C. Source Data 

Elevation of all reservoirs and location of reservoirs. 

VII. DESIGN OF WATER DISTRIBUTION NETWORK USING 

EPANET SOFTWARE 

EPANET is public domain software e developed by the Water 

Supply and Water Resources Division of the U.S. 

Environmental Protection Agency’s National Risk 

Management Research Laboratory. EPANET provides an 

integrated environment for editing network input data, 

running hydraulic and water quality simulations, and viewing 

the results in a variety of formats. The hydraulic simulation 

performed by EPANET delivers information such as flows 

and head losses in links (pipes, pumps and valves), heads, 

pressures and demands at junctions, levels   &   volumes   for 

water   storage.   This   allows computing the pumping energy 

and cost. EPANET’s computational engine is available also 

as a separate library (called the EPANET Toolkit) for 

incorporation into other applications. The network hydraulics 

solver employed by EPANET uses the Gradient Method, first 

proposed by Todini and Pilati (Todini and Pilati, 1988), 

which is a variant of Newton-Raphson method. 

A. Model Input Parameters 

In   order   to   analyze   the   WDN   using   EPANET 

following input data files are needed: 

1) Junction Report 

Junctions are points in the network where links join together 

and where water enters or leaves the network. The basic input 

data required for junctions are: 

 Elevation above some reference (usually mean sea 

level) 

 Water   demand   (rate   of   withdrawal from the 

network) 

 Initial water quality (OPTIONAL) 

The output results computed for junctions at all time periods 

of a simulation are: 

 Hydraulic head 

 Pressure 

 Water quality (OPTIONAL) 

2) Pipe Report 

Pipes are links that convey water from one point in the 

network to another. EPANET assumes that all pipes are full 

at all times.  Flow direction is from the end at higher hydraulic 

head to that at lower head. The principal hydraulic input 

parameters for pipes are: 

 start and end nodes 

 diameter 

 length 

 roughness coefficient (for determining Head-loss) 

 Status (open, closed, or contains a check valve) 

Computed outputs for pipes include: 

 flow rate 

 velocity 

 Head-loss 

 Darcy-Weisbach friction factor 

 Average water quality (over the pipe length) 

(OPTIONAL). 

Steps in using EPANET software:- 

1) Step 1) Draw a network representation of your 

distribution system or import a basic description of the 

network placed in a text file. 

2) Step 2) Edit the properties of the objects that make up the 

system. It typically includes editing the properties and 

entering of the necessary data of various objects like 

reservoir, pipes, nodes or junctions etc. 

3) Step 3) Describe how the system is operated. 

4) Step 4) Select a set of analysis options. 

 
Fig. 3: EPANET Home Screen 

 
Fig. 4: Zone 1 Node & Pipeline 

 
Fig. 5: Zone 2 Node & Pipeline 
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VIII. MONITORING OF WATER DISTRIBUTION NETWORK BY 

SCADA SOFTWARE 

Supervisory Control and Data Acquisition (SCADA) is a 

system that allows an operator to monitor and control 

processes that are distributed among various remote sites. 

SCADA systems allow remote sites to communicate with a 

control facility and provide the necessary data to control 

processes. SCADA systems perform data collection and 

control at the supervisory level. Some SCADA systems only 

monitor without performing controlling functions, but these 

systems are still referred to as SCADA systems. 

The Wonder ware InTouch, the quickest and easiest 

way to create human-machine interface (HMI) applications 

for the Microsoft Windows operating systems. InTouch is a 

component of the Wonder ware Factory Suite. The InTouch 

software consists of two major programs, Window Maker and 

Window Viewer. 

It   also   includes   several   utility/diagnostic 

programs. Window Maker is the development environment, 

where object-oriented graphics are used to create animated, 

touch- sensitive display windows. These display windows 

can be connected to industrial I/O systems and other 

Microsoft Windows applications.  Window Viewer is the 

runtime environment used to display the graphic windows 

created in Window Maker.  In In touch wonder ware that after 

writing the required program for switches, lights and valve 

that animation is seen in different window. 

 
Fig. 6: SCADA in Operation 1 

 
Fig. 7: SCADA in Operation 2 

IX. RESULTS & DISCUSSION 

By analysis of water distribution network in EPANET 

software that final results is in limit of head at last node is 

between 7.00 m to 10.00 m it is sufficient for effective water 

distribution. And monitoring of water distribution network is 

effectively done in SCADA software. 

X. CONCLUSION 

Water distribution network is effectively designed in 

EPANET software and monitor by SCADA software. 
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