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Impedance of Relay Protection
Transformer

Overview
This guide focuses primarily on application of protective relays for the protection of
power transformers, with an emphasis on the most prevalent protection schemes and
transformers.

Key Takeaways
The impedance value of a transformer, expressed as percent impedance, is crucial
for relay protection as it determines fault current levels and influences relay settings.

Transformer Impedance Overview

Transformer impedance represents the opposition to current flow within the
transformer, primarily due to winding resistance and leakage reactance. It is typically
expressed as a percentage of rated voltage and indicates how much voltage is
required on the primary side to drive full-load current through the transformer under
short-circuit conditions. Higher impedance limits fault current more effectively, while
lower impedance allows higher fault currents, which can affect protective relay
coordination.

The impedance is measured during a short-circuit test, where the secondary winding
is shorted and a reduced voltage is applied to the primary until rated current flows.
The resulting voltage, expressed as a percentage of rated voltage, is the
transformer's percent impedance. This value is essential for calculating fault currents
using the formula: Isc = Irated / Z% where Isc is the short-circuit current and Z% is
the percent impedance.
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Role in Relay Protection

In high-impedance restricted earth fault (REF) protection, the relay is connected
through a stabilizing resistor to control current flow and maintain stability during
slight CT mismatches or saturation. The transformer impedance directly affects the
spill current through the relay, ensuring that the relay operates only for internal faults
and remains stable for external faults. The minimum relay operating voltage is
calculated considering the transformer impedance, CT secondary resistance, and any
series resistors.

This ensures that the relay reliably detects internal faults while avoiding false trips
due to through faults or CT saturation. Non-linear resistors like Metrosil may also be
used to limit excessive secondary voltage during severe faults, protecting the relay
and CT insulation.

Practical Considerations

Parallel Operation: Transformers operating in parallel must have closely matched
impedance values to ensure even load sharing and avoid overloading. Fault Current
Limitation: Percent impedance determines the maximum fault current the
transformer can supply, which is critical for selecting protective devices like fuses,
breakers, and relays. Temperature Correction: Winding resistance changes with
temperature, so impedance values are often corrected to a reference temperature
(e.g., 75°C for Class A insulation) for accurate relay coordination.

In summary, the impedance value of a transformer is a key parameter for relay
protection, influencing fault current magnitude, relay stability, and coordination.
Accurate knowledge of this value, along with proper CT and resistor selection,
ensures reliable and selective protection of the transformer.

Article Content

Transformer Protection Application Guide

This guide focuses primarily on application of protective relays for the protection of
power transformers, with an emphasis on the most prevalent protection schemes and
transformers.

High Impedance REF Protection of Transformer

To protect the circuit from these dangerous high voltages, we connect a device called
Metrosil across the CT secondary circuit. Metrosil is actually a non-linear resistor.

Distance Relay or Impedance Relay Working Principle

More specifically, the relay operates depending upon the impedance between the
point of fault and the point where relay is installed. These relays are
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Transformer Protection Theory

Transformers are a critical and expensive component of the power system. Due to
the long lead time for repair of and replacement of transformers, a major goal of
transformer protection is limiting the

REF Transformer Protection: High vs. Low Impedance

Compare high/low impedance restricted earth-fault (REF) transformer protection.
Explore relay sensitivity, CTs, and fault coverage for optimal protection.

IEEE Guide for Protecting Power Transformers

The purpose of this guide is to provide protection engineers with information to assist
in properly applying relays and other devices to protect transformers used in
transmission and distribution systems.

Transformer Protection Calculations & Settings

Transformer simulations show that magnetizing inrush current usually yields more
than 30% of IF2/IF1 in the first cycle of the inrush so a setting of 15% usually provides
a margin of security for older

High Impedance Differential Relaying

CURRENT DIFFERENTIAL PROTECTION generator, transformer, etc.) presents unique
problems to the successful imple- time, induction-type overcurrent relay. The induc-

Settings Considerations for Distance Elements in Line Protection ...

The paper explains why distance protection applications in weak systems face
additional challenges, provides a brief explanation of typical approaches to distance
element design that alleviate some of

What is Protection Relay?

A protection relay is a crucial component of electrical systems that safeguard
infrastructure, employees, and equipment from electric problems and malfunctions. It
functions as a

Relay Setting in Real Power System

Relay setting plays an important role in maintaining the reliability of a Power System.
Read this blog to find out more about relay setting and how it is achieved in real
power systems.

Transformer: Definition, Working Principle, EMF

Student-friendly transformer notes: definition, working principle, EMF equation,
voltage transformation ratio, losses, efficiency, types, tests, applications ...
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CT Accuracy Class Explained: 0.1 vs 0.2 vs 0.5 vs 5P

Understand CT accuracy classes for metering (0.1, 0.2, 0.5S) and protection (5P10,
10P10). Comparison chart, ALF calculation, and selection guide per IEC 61869.

TRANSFORMER PROTECTION RELAY SETTING CALCULATION

Calculation Guide: A Comprehensive Overview In the realm of electrical engineering,
ensuring the safety and efficiency of transformers is paramount. One critical aspect
of this is the proper setting of

Electrical Testing and Commissioning Handbook | EEP

For Field Commissioning Staff The interconnection of the electrical equipment and the
equipment itself determines the dependability of any system.

SEL-487B Bus Differential and Breaker Failure Relay

Provide low-impedance bus differential protection, dynamic zone configuration,
circuit breaker failure protection, backup overcurrent protection, check zones and
voltage inputs for increased security.

Current Transformer (CT) Guide: Accuracy & Selection

Comprehensive CT guide covering ratio selection, accuracy classes (ANSI/IEC),
burden calculation, saturation, knee point, and safety. Includes real-world

Transformer Protection Relay Setting Calculation

Conclusion Transformer protection relay setting calculation is a critical process that
demands thorough understanding of electrical system parameters, transformer
characteristics, and fault behaviors.

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.
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Contact Us

Continue your research online:

Website: https://bagyou.es
Technical inquiry: https://bagyou.es/project-enquiry.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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