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Abstract: Improved motor, controller and branch circuit protection has been the subject of
a never-ending stream of magazine articles, IEEE papers and amendments to the National
Electrical Code. Combining motor short-circuit protectors and properly certified motor
controllers may provide superior branch circuit overcurrent protection. An Alternator,
Transformer, and Other Devices with Superior Short Circuit and Overcurrent Protection are
discussed in this study.
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1. INTRODUCTION

When the phasor difference between two or more electrical values reaches a predefined
amount, a differential relay is activated. Protective relaying with differential selection and
action is the most effective. Phase angle and magnitudes of two or more electrical values are
compared to see whether they are comparable. Comparing two electrical values in a circuit
using differential relays is an easy and effective method. Generators, transformers, bus bars,
transmission lines, and other components make up the contemporary electric power system.
Protection against a range of fault circumstances, which may occur sooner or later, is both
desired and required. It is convenient for us to focus on protecting alternators, transformers and
bus bars as well as protecting against excessive voltages. Alternator stator winding defects are
the most critical and need quick care. Short circuits in the transformer or in the connections to
the transformer are the most common causes of transformer failures. To defend against these
failures, a differential relay scheme is utilized since the differential nature of measurements
makes this system more sensitive than conventional protection methods. The differential
protection relay is a kind of relay whose functioning is dependent on the phase difference
between two or more electrical values. An electrical quantity's phase angle and magnitude are
compared to determine its phase angle. For instance: Consider the comparison of the
transmission line's input and output currents. If the transmission line's input current is greater
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than its output current, then extra current is flowing through it as a result of the defect. The
differential protection relay may be operated by the current difference.

2. METHODOLOGY

The insulation failure is to blame for the failure in the R phase of the network, which is where
the problem arises. The secondary current of the transformer is not equal because of the defect.
The relay coil receives the differential currents. As a result, the relay is activated and sends a
signal to the circuit breaker, which then activates. Y and B are examples of two phases via
which short-circuit current flows if a defect is found between the two. The CTs' current flow
was imbalanced by the fault. The relay contacts are tripped by the difference in current flow
through the operational coil of the relay.

Star Generator Star
Connected o Connected
CTs1 : : CTs2
LI LYY YL 25 R
—_— F ¥V 1 i I ‘J v L
| |
AAA /3\ Y Y /ﬁ 11—
I | I \ A A J ‘ } L : : Y
Y'Y
ﬁ; . T 8
Earthing 1 : : OL
Resistance e !
Pilot
Relays g wires —
Neutral |
!
Merz-Price Protection With Relay Being Connected in the Midpoints

of Two Sets of CTs.

The term "current differential relay" refers to a relay that detects and operates the phase
difference between the current entering and exiting the electrical system. Overcurrent relays
are depicted in the image below coupled in a differential design.

The overcurrent relay is represented in the diagram below. The protected area is shown by the
dotted line. Both the protective zone's ends have a current transformer. The pilot wire is used
to link the transformers' secondary windings together. As a result, the CTs are induced to flow
in the same direction as the current. Secondary of the CTs serves as the operational coil of the
relay, which is linked to it.
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Balance Voltage Differential Protection

In normal operation, the secondary current of the CTs does not change in amplitude. The
operational coil has no current flowing through it. As soon as there is a defect, there is an
imbalance in the secondary current of CTs and the relay activates. Feeder protection cannot be
achieved using a current differential relay. Voltage balancing differential relays are used to
safeguard the feeders. The voltage differential relay employs a pilot wire and two identical
current transformers to arrange themselves across the protection zone. The secondary of the
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current transformer is linked in series with the relays. In normal operation, the relays are linked
in such a manner that no current passes through them. Using air core CTs, a voltage balancing
differential relay balances voltages and currents.

Current imbalance causes voltage in the secondary of CTs to fluctuate, which is why the CTs'
protection zone current is unbalanced when a fault occurs there. The working coil begins to
draw electricity. As a result, the circuit breaker is activated and the relay begins to work.

Working Procedure
Using MATLAB Simulink software-

Power on a computer

Install MATLAB software (if not Yet)

Run MATLAB software

Open Simulink form MATLAB

Find the all component from Library

Connect component each other as like Circuit Diagram
Simulate this Diagram

Collect results from Scopes and

Analysis those output figures

© oo N kA WD R

Circuit Diagram

Fig 6: MATLAB Simulink Block Diagram For differential current relay
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Fig 7: Internal Circuit diagram of Subsystem
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Fig.8 Output Result
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3. CONCLUSIONS

Electrical power installations are controlled and protected by Overcurrent Protective Devices
(OPDs) in this study. Protecting the motors, wires, and transformers against overloading and
short-circuit currents are circuit breakers that meet the enhanced criteria. There is no dust,
caustic vapours, or hostile gases present in confined rooms where they may be used. They are
climatically stable. Steel casing must be used in this case.
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