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Abstract— An electrical substation is an important part for
the distribution of electric power. Due to non-linear behavior
of electric power the magnitude of voltage and current keeps
on changing. The change in the magnitudes causes different
faults such as over current, over voltage, under current, under
voltage. This faults can causes system unbalancing and
damage the protective equipment. To overcome this problem
various techniques are used up till now. In this project the
PLC and HMI are used in the substation for the purpose of
protection against the different faults. The PLC will work as
a relay and will compare the values of voltage and current
with the preset value and issue the signal to trip coil of
contactor. The faults will be analyzed, corrected and the
display of magnitudes of voltages, currents and fault
acknowledgement will be done using HMI. The methodology
used for fault detection and correction is distance protection.
The monitoring of the single line diagram can be done with
the help of HMI. Due to the large screen display of the HMI
it can replace the numerical relay. With this the system
reliability would increase.
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I. INTRODUCTION

The high voltage substation comprises of the main equipment
such as circuit breaker, transformer, instrument transformer,
etc. and the sub-main equipment such as monitoring and
protective devices placed in the control room. In the Legacy
substation, all the interface between main and protective
equipments are connected by wire cables. Different span and
type cables are bundled, which makes the installation, as well
as future maintenance and modification labor extensive. In
further due to the large number of wires in highly
electromagnetically polluted switch yard surrounding, the
wiring experience significant electromagnetic interference
both conducted and radiated.

The sensing and signal processing in existing
substation designs is pivoted on a number of individual
sensors being placed in the switchyard and hard wired
directly to the control house. The individual monitoring,
control and protection devices that are use those signals for
their choice of making are located in the control house. This
concept is very in efficient to permit integration of data and

signal processing across the substation. Besides, exchanging
data among IEDs in the control house is realized by a
combination of hard wiring between devices and low speed
serial communications. If a sophisticated inter IED control
scheme is to be realized, a large number of wiring inter link
between multiple IEDs is required. Such wiring approach is
complex to deploy and difficult to check errors. The low
speed serial communication is often limited to master/slave
communication mode, so the true peer-to-peer
communication between IEDs is not feasible.

After analyzing the problem and deciding the final
project title we studied various literatures based on the
concepts. The invention is related to “SUBSTAION
AUTOMATION AND INTERLOCKING USING HMI'. To
make the system fully automatic for controlling the current
and voltage rating and if it rise more than set value PLC will
trip the circuit.

From the reference we come to the point that, in
legacy substation solution all the interfaces between primary
and secondary equipment are connected by hard wired
cabling. In addition, due to the number wire in a highly
electro-magnetically  “polluted” substation switchyard
surrounding, the wiring may experience notable
electromagnetic interface.
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Fig. 1: Block Diagram of Substation Automation and Interlocking using HMI
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I1l. IMPLEMENTATION

This project reviews the requirement for automated faulted
inspection of functions that may be performed in substation
in future. The requirement are aimed at expanding the
substation automated role in automated fault analysis towards
automated role in automated fault analysis towards better
serving many utility groups: operations, protections and asset
management.

In this the line voltage and current is measure by the
potential transformer and current transformer. The output of
current transformer and potential transformer is interface with
PLC through rectifier circuit.

After converting it to DC the rectifier output is given
to PLC. The input of the PLC is compare with the preset value
set in the PLC. If the line voltage or current above/below the
preset value then the trip signal will be given to the contactor
from PLC output.

When the substation is in normal condition the
current and voltage flow in line and the both quantity are be
measured by the voltage and current transformer the measure
parameter like voltage and current and convert it to the DC
and which is given to the PLC.

The measure value shown on HMI. When the phase
voltage and current in unbalanced condition and according to
the set value the PLC will check it if the system is in balanced
or unbalanced condition and give the control action to the
actuator and the output of the PLC is not directly given to the
coil of contactor. It is given to the HMI and with the help of
HMI the bit is generated.

Due to that bit the 24VVDC supply is given externally
to the trip coil of contactor. And supply is given only when
the bit is generated. Then the contactor NC (normally closed)
switch is change to NO (normally open) switch. When coil
energize it isolate the line. The HMI is used to monitor the
whole system and it also shows the single line diagram of the
station and security also provided with the help of HMI so
only authenticate person is used.

IV. RESULTS

There are mainly few faults in distribution substation like
over voltage, over current, under current and distance
protection. The Current transformer and Potential

transformer is used for measuring the current and voltage of
the substation and its waveform is show on HMI.
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Fig. 2: Substation Model

This current and voltages are convert to DC with the
help of Current and voltage sensor because PLC input require
DC signal and that converted value is shown on HMI. Now
that converted DC voltage and current given to PLC and PLC
compare the measure value with set value. Before comparing

the current and voltage and divided by V2.
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Fig. 4: Program Siemens Micro/Win

After comparing, if the value is within the limit then
system run under normal condition. But if it is not in range so
PLC give trip signal to coil of contactor 24V DC and due to
that the contactor is in normally open condition. And come in
normal condition after fault is clear. The HMI is used for
monitoring it shows which type of fault occur, time of fault,
measured value and its waveform, and single line diagram.
And we can also control the distribution substation using
HMI.

V. CONCLUSIONS

In this project we conclude that in normal condition the value
of voltage and current will not exceed than the rated value so
the system work at appropriated condition. But when any
fault occurs in substation that will be automatically sensed by
the PLC and trip circuit will operate. So the supervision
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control will be obtained which will reduce the time. And we
will also get idea about the distance at which the fault occur.

REFERENCES

[1] “Substation Fault Analysis Requirements” M.
Kezunovic, Fellow, IEEE

[2] M. C.Janssen, and A. Apostolov, "IEC 61850 impact on
substation design,” Transmission and Distribution
Conference and Exposition, 2008 T& D IEEE/PES, pp.
17, 2008.

[3] M. Kezunovic, and H. Taylor, "New Solutions for
Substation Sensing," Hawaii International Conference
on System Sciences HICSS-37, Waikoloa, Hawaii,
January 2004

All rights reserved by www.ijsrd.com 1680



