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Abstract-1t is often desirable to monitor, control and balance the
electrical load parameters from a remote location. This paper
describes the “Supervisory Control and Data Acquisition” technology
needed to implement remote monitoring, controlling and balancing
the AC Static and Dynamic electrical loads.

In this paper, the data acquisition is done by the sensors and the
control system is developed for current, voltage, power, frequency
and temperature parameters to monitor, control and balance the AC
static and dynamic loads. Password Login Facility is provided for
security purpose from unauthorized person. The process parameters
sensed by the sensors are monitored and controlled using SCADA
computer and provides numerical and graphical display values of the
process parameters. During fault condition SCADA computer will
automatically turn OFF the load equipment and displays the fault
alert message to the operator to take the necessary action and turn ON
the equipment when once the fault is rectified and likewise the loads
are balanced. The experimental result shows that the developed
monitoring system has the following features such as simple
structure, high reliability, good extensibility and flexible
configuration. It can monitor, control and balance the AC static and
dynamic loads very easily and has project practicality.

Keywords: Alternating Current, Static and Dynamic loads, Control,
monitor,  Supervisory-  control-and-data-acquisition  (SCADA),
Sensors, Zighee wireless communication.

l. INTRODUCTION
The need to improve the performance and safety of industrial
process plant equipment’s and other complex industrial
processes has led to increased use of Supervisory Control and
Data Acquisition (SCADA) and automation. As the plant size
and complexity grows, the task of testing and maintaining
systems becomes increasingly important in staffing, training
and human reliability. Computerized aids have been
developed to monitor and balance the AC static and dynamic
loads which protects and safeguards the AC electrical
equipment’s from the abnormal fault condition.
A control system is a combination of various devices that are
integrated as a system used to sense, measure, indicate and
control the process variables, which in turn controls the
process to achieve the desired results.
SCADA stands for “Supervisory Control and Data
Acquisition”. As the name indicates it is not a fully control
system, but rather focuses on the supervisory level. It is purely
software package that is positioned on top of hardware to

which it is interfaced, in general via Programmable Logic
Controllers (PLC’s), or other commercial hardware modules.
SCADA systems are used to monitor and control a plant or
equipment in industries such as telecommunications, water
and waste control, energy, oil and gas refining and
transportation. These systems encompass the transfer of data
between a SCADA central computer and number of Remote
Terminal Units and/or Programmable Logic Controllers
(PLC’s), the central host and the operator terminals. A
SCADA system gathers information back to a central site,
then alerts the home station that a leak has occurred, carrying
out necessary analysis and control, such as determining if the
leak is critical, and displaying the information in a logical and
organized fashion. These systems can be relatively simple,
such as one that monitors environmental conditions of a small
office building, or very complex, such as a system that
monitors all the activities in a nuclear power plant or the
activity of a municipal water system. Today many systems are
monitored using the infrastructure of the corporate Local Area
Network (LAN)/Wide Area Network (WAN). Wireless
technologies are now being widely deployed for purposes of
monitoring.

SCADA system consists of One or more field data interface
devices, usually RTU’s, or PLC’s, which interface to field
sensing devices and local control switch boxes and valve
actuators. A communications system used to transfer data
between field data interface devices and control units and the
computers in the SCADA central host. The system can be
radio, telephone, cable, satellite, etc., or any combination of
these. A collection of HMI (Human Machine Interface), MMI
(Man Machine Interface) systems used to provide the SCADA
central host and operator terminal application, support the
communication system, and monitor and control remotely
located field data interface devices.

This paper includes the study of following, as listed below:-
(1) This paper proposes a SCADA based model to
Communicate between the master computer (SCADA) and the
sensors connected to the microcontroller and electrical loads
to monitor, control and balance the loads of different remote
location using Zigbee wireless communication. It includes
master SCADA computer from where the main control is done
along with password login facility is provided for system
security from an unauthorized person. The communication is
done in a fast effective way.
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(2) In this paper we study the balancing of the load, the
operation is carried out by two modes of operation namely;
manual mode and automatic mode. With the help of any of the
mode, the load can be balanced.

(3) In addition to this, we also study the Zigbee wireless
communication network, which is developed to integrate the
protection, control and data acquisition using SCADA model.

Here Static Loads refer to Stationary Load. Example:
Incandescent Bulb (For Prototype Model).
Dynamic loads refer to Rotating Load.
Example: Table Fan (For Prototype Model)
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Figure 1. Block Diagram

Working Of the Proposed Model:

This paper consists of mainly three units.
i)  Sensor Unit.
ii) Microcontroller Unit.
iii) SCADA Computer.

A SCADA system gathers various electrical parameter data
from the sensors using Zigbee where the data is being
processed by micro controller then displayed on the LCD
display. SCADA computer compares the various real time
operating data values like voltage, current, power, frequency
& temperature with the preset values. If the operating data
values are well within the safer limits then SCADA system
allows the equipment's to operate safely. Otherwise it will
automatically turn OFF the load equipment and make alert to
the operator about the faults in the system in the form of
messages on the SCADA computer display so that necessary
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action can be taken by the system operator & turn ON the
equipment after once the fault is rectified. A graphical value of
the operating parameters is also provided for an operator.
Password login facility is provided for the system security.

IH.SYSTEM IMPLEMENTATION USING

SCADA

System implementation is developing an object using the
various components which helps us to know about the object
in more detailed fashion.

I11.1 Zigbee Description:

Zigbee is a wireless network protocol specifically designed for
low data rate sensors and control networks. It is based on the
IEEE 802.15.4-2003 standard for wireless personal area
networks (WPANSs) which is widely used in wireless sensor
network (WSN). The name “Zighee” is derived from the
erratic zigzag patterns many bees make between flowers when
collecting pollen. The low cost allows the technology to be
widely deployed in wireless control and monitoring
application.

In this paper various sensors and LCD is interfaced to the
microcontroller using embedded C Keil software and SCADA
application is developed using .Net programming to achieve
the objective of this paper.

I11.2 Software Requirements and its description:

111.2.1.Keil software: The Keil software supports 8051
microcontroller architecture, sustains the development of a
wide range of applications and hence it is used to interface

various sensors to the microcontroller in this paper.

111.2.2.ASP.Net: It is data collection software and web
based tool, easy to install and configure which is used to
develop SCADA application.

IV.RESULTS AND DISCUSSION

Below are the screen prints of the proposed SCADA

model. The developed model is obtained from ASP .Net data
collection software When the developed model is executed we
get the following results in the form of screen.

A. Communication between SCADA Computer and
Microcontroller.

Figure 2 shows the main SCADA model. Before entering to
the SCADA computer, user login password is required.
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Load Monitoring Is sensing of the _Load paramEters_ using Fig.5 Graphical readings of Devicel ON during NO load and normal
sensors and process parameters are displayed on the display.  condition.

Controlling of the load involves preset values conditions set in
the program. Load Balancing involves automatic and Manual
Load Control of Load to protect and ensure safer operation of
the Load. Here Device 1 refers to Static load i.e., Incandescent
bulb

Manual Load Control is depicted in below figure.
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Fig.3 Devicel ON during NO load and normal condition by clicking on
Device 1 ON button.

m

Fig.6 Readings of Devicel ON during ON load and normal condition.
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Fig.4 Readings of Devicel ON during NO load and normal condition.
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Fig.7 Graphical readings of Devicel ON during ON load and normal
condition.
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Fig.8 Readings of Device 1 ON during ON load and fault condition.
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Fig.9 Device 1 turned OFF during fault condition by clicking on Device 1
OFF button.

Automatic Load Control is achieved during fault condition
when preset conditions are violated resulting into automatic
turn off of the load along with the provision of fault message
to the operator as shown in Fig 8.

Likewise the same procedure applies for other two devices
i.e., device 2(Dynamic Load i.e., Table Fan) and device
3(Static Load i.e., Fluorescent Lamp).

V. CONCLUSION

In this paper, | have reviewed the manual and automatic load
control using SCADA. This is an effective prototype model
for detection and measurements of the different electrical
parameters of industrial process plant. In addition to this,
wireless communication and load balance has been analyzed.
SCADA model can help us in the development of an industrial
as well as substation automation.

It includes:-

* Time saving while balancing load.

identification.

* Flexible operation, easy to adapt.

 Entire information of the loads is available at a single
location.

* Reduction in space of the control centre.

The ranges of measurements signal transmission range and
improvements can vary dependent on the types of sensors and
Zighee model unit used. This device has a large scope in
various fields of applications like oil and gas refineries, petro
chemicals, Sub Stations, Steel industries, Cement industries,
Tele communications, water and waste control etc. Hence we
call this as a universal application device.
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