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Function of Impedance Relay Protection
Devices

Overview
The various protective functions available on a given relay are denoted by standard.
For example, a relay including function 51 would be a timed overcurrent protective
relay. An overcurrent relay is a type of protective relay which operates when the load
current exceeds a pickup value. It is of two types: instantaneous over current (IOC)
relay and definite time overcurrent (DTOC) relay.

Key Takeaways
Impedance relays, also known as distance relays, are protective devices that detect
faults on power lines by measuring the electrical impedance between the relay
location and the fault.Definition and Purpose

An impedance relay is a type of protective relay that operates based on the ratio of
voltage to current in a circuit, which corresponds to the electrical impedance of the
line section being monitored. These relays are primarily used to protect transmission
lines by detecting faults within a predetermined distance from the relay location,
ensuring system stability and safety .

Working Principle

The operation of an impedance relay relies on the balance between two torques:

• Operating torque: Generated by the current element, proportional to the line
current.
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• Restraining torque: Generated by the voltage element, proportional to the line
voltage. Under normal conditions, the restraining torque exceeds the operating
torque, keeping the relay inactive. During a fault, the current increases and voltage
drops, reducing the impedance (V/I ratio). When this ratio falls below a preset
threshold, the relay activates and sends a trip signal to the circuit breaker .
Fault Detection Mechanism

Impedance relays measure the magnitude and angle of impedance for each fault
loop, including phase-to-phase and phase-to-ground faults. The relay compares the
measured impedance with the known line impedance. If the measured impedance is
smaller, it indicates a fault within the protected zone, and the relay triggers the
breaker to isolate the fault .

Types of Impedance Relays
• Definite Distance Relay: Operates when the fault impedance falls below a fixed
value, corresponding to a specific distance along the line.

• Time-Distance Relay: Adjusts the operating time based on the fault location,
providing faster tripping for closer faults and slower tripping for distant faults .
Applications

Impedance relays are widely used in medium and high-voltage transmission lines for:

• Phase fault protection

• Distance protection

• Loss of synchronism or excitation protection

• Fault location and system stability monitoring They are versatile and can handle
complex transient conditions, making them essential for modern power system
protection schemes .
Summary

In essence, impedance relays act as the decision-making component in a protection
system, continuously monitoring voltage and current to detect abnormal conditions.
By accurately measuring impedance, they ensure that only the faulted section of a
line is isolated, minimizing disruption and protecting equipment from damage .
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Curve type is selected so the characteristic of the relay best matches characteristics
of downstream and upstream overcurrent
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�� Key learnings: Protective Relay Definition: A protective relay is an automatic device
that senses abnormal conditions

Distance Relays or Impedance Relays | Types | Definite Distance Relay

A distance or impedance relay is essentially an ohmmeter and operates whenever
the impedance of the protected zone falls below a

Distance Relay – Definition, Working Principle, Formula, Derivation ...

A distance relay (or impedance relay) is a protection device used on power
transmission lines that estimates the

Distance Relay or Impedance Relay

Hence a distance relaying system is well suited for the protection of long
transmission lines.

Basics of Protective Relaying and Design Principles

This chapter focuses on the basics of power system relaying with special attention
paid to the overcurrent, impedance, and

Protective Relay: Working, Types, and Applications

2. Based on Function Overcurrent Relay: Operates when current exceeds a preset
limit. Differential Relay: Compares

Understanding Protective Relays in Power Systems

Protective relays are critical components in power systems, providing essential
protection for various elements such

What is Distance Protection Relay? Description & its Application ...

The time of operation of such protection is a function of the ratio of voltage and
current, i.e., impedance. This impedance between the

Protective Relaying Principles and Applications

The article provides an overview of protective relaying principles and their
applications for high-voltage power system components. It

Protective Relay : Working, Types, Circuit & Its Applications
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The protective relay diagram is shown below. Protection Relay Protective Relay
Working Principle A protective relay is used to
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What is Impedance Types Distance Relay?

The relay whose working depends on the distance between the impedance of the
faulty section and the position on which relay

Eight most important distance relay characteristics (based on impedance ...

Distance relay impedance Some numerical relays measure the absolute fault
impedance and then determine whether

Protective relay

The digital relay can emulate functions of many discrete electromechanical relays in
one device, simplifying protection design

Protective Relay Decisions In Electrical Protection Systems

Protective Relay as Decision Logic, Not Hardware In practice, a protective relay is
best understood as decision logic rather than as a

Types of Protective Relays

Different Types of Protective Relays What is a Protective Relay? A protective relay is
an electronic device used in power systems to

Distance Relay | How it works, Application & Advantages

Reactance Relay (X Relay): Reactance relays measure the reactance component of
the impedance, which is a

The Role of Protection Relays in Power Systems and an

Protective relays are critical in power systems because they serve as decision-making
devices that ensure the safe

Impedance Relay
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The operating time of these relays is constant, irrespective of the fault location within
the protected zone. The
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directional, distance, pilot, and differential
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What is a Protection Relay? An electrical device designed to detect some specified
condition in a power system, and then command

Types and Revolution of Electrical Relays

The actuating impedance in the relay is the function of distance in a distance
protection relay. This impedance or corresponding
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The various protective functions available on a given relay are denoted by standard
ANSI device numbers. For example, a relay including function 51 would be a timed
overcurrent protective relay. An overcurrent relay is a type of protective relay which
operates when the load current exceeds a pickup value. It is of two types:
instantaneous over current (IOC) relay and definite time overcurrent (DTOC) relay.
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The relays whose operation is governed by the ratio of the applied voltage to current
in the protected circuit is known

Power System Protective Relays: Principles & Practices

Protective relays and devices have been developed over 100 years ago to provide
“last line” of defense for the electrical systems.

Impedance Relay | How it works, Application & Advantages

Impedance relays are essential components of modern electrical power systems,
providing critical protection and fault

Distance Relay – Definition, Working Principle, Formula, Derivation ...

A distance relay (or impedance relay) is a protection device used on power
transmission lines that estimates the

Protective Relay: Working, Types, and Applications

Learn about protective relays, their working principle, types, and applications in
power systems. Discover how relays

Protective Relay : Working, Types, Circuit & Its Applications

There are different types of relays available and each type is used based on the
requirement. So this article discusses an overview of

Distance Relay or Impedance Relay Working Principle Types

System Protection: By accurately detecting and responding to faults, impedance
relays play a crucial role in

Protective Relays: Types, Working Principle & Uses

Protective relays are power system protection devices that monitor current, voltage,

Protective relay

OverviewRelays by functionsOperation principlesTypes according to
constructionPower source
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The various protective functions available on a given relay are denoted by standard
ANSI device numbers. For example, a relay including function 51 would be a timed
overcurrent protective relay. An overcurrent relay is a type of protective relay which
operates when the load current exceeds a pickup value. It is of two types:
instantaneous over current (IOC) relay and definite time overcurrent (DTOC) relay.

Fundamentals of Distance Protection

Impedance relays and automatics are devices whose function is based on the
magnitude and angle of impedance. The main group

Impedance Relay

The relays whose operation is governed by the ratio of the applied voltage to current
in the protected circuit is known

Power System Protective Relays: Principles & Practices

Protective relays and devices have been developed over 100 years ago to provide
“last line” of defense for the electrical systems.

Impedance Relay | How it works, Application & Advantages

Impedance relays are essential components of modern electrical power systems,
providing critical protection and fault

Distance Relay – Definition, Working Principle, Formula, Derivation ...

A distance relay (or impedance relay) is a protection device used on power
transmission lines that estimates the

Protective Relay: Working, Types, and Applications

Learn about protective relays, their working principle, types, and applications in
power systems. Discover how relays

Protective Relay : Working, Types, Circuit & Its Applications

There are different types of relays available and each type is used based on the
requirement. So this article discusses an overview of

The various protective functions available on a given relay are denoted by standard .
For example, a relay including function 51 would be a timed overcurrent protective
relay. 
An overcurrent relay is a type of protective relay which operates when the load
current exceeds a pickup value. It is of two types: instantaneous over current (IOC)
relay and definite time overcurrent (DTOC) relay.
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The various protective functions available on a given relay are denoted by standard .
For example, a relay including function 51 would be a timed overcurrent protective
relay. 
An overcurrent relay is a type of protective relay which operates when the load
current exceeds a pickup value. It is of two types: instantaneous over current (IOC)
relay and definite time overcurrent (DTOC) relay.
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