How to calibrate relay protection devices

SOLAR ¢ro.

Article Overview

Relay protection device calibration ensures accurate and reliable operation of protective relays under fault
conditions, safeguarding electrical systems from damage.

Overview of Calibration

Calibration of protective relays involves verifying and adjusting relay settings to ensure they respond correctly
to abnormal power conditions. This process is critical because relays must operate precisely during faults to
protect equipment and maintain system stability . Calibration typically includes:

o Initial Inspection: Check the relay and associated circuitry for physical damage, wear, or loose connections.
Ensure the relay frame is properly grounded and the front panel isclean .

0 Basdine Testing: Record reference measurements using calibrated instruments to establish benchmark
values for voltage, current, and timing .

0 Adjustments and Fine-Tuning: Correct deviations by adjusting relay settings, including pickup values, time
delays, and characteristic curves.

o Simulation of Fault Conditions: Apply simulated faults to verify relay response, including overcurrent,
undervoltage, overvoltage, bus differential, and transformer differential protection .

o Documentation: Maintain detailed records of all tests, settings, and adjustments for future reference and
trend analysis.

Types of Testing

Relay testing can be categorized into three main types:

0 Acceptance Testing: Ensures new relays meet manufacturer specifications and standards such as IEC 60255
and |EEE C37.90 .

o Commissioning Testing: Verifies correct installation, wiring, and configuration before the relay is placed in
service.

0 Maintenance Testing: Periodic testing (typically every 2 years per NFPA 70B) to detect degradation or faults
that may not be apparent under normal operation .

Tools and Instruments

Modern calibration uses specialized instruments like the Richon Relay Protection Calibrator, which provides
AC/DC voltage and current sources, timing measurements, and support for differential and reclosing relay

testing . These tools allow precise measurement of

0 Operating and return values

Page 1/3



How to calibrate relay protection devices

SOLAR ¢ro.

o Action and return times
0 Voltage-current characteristics
o Differential relay performance

Best Practices

0 Use calibrated instruments to ensure accuracy.

o Download and verify relay settings against coordination studies before testing.

o Simulate realistic fault conditions to validate relay performance.

o Incorporate data analytics to track trends, optimize maintenance schedules, and detect recurring issues .

o Follow industry standards such as NETA, NFPA 70B, IEC 60255, and IEEE C37.90 for testing and
documentation .

Training and Expertise

Hands-on training is essential for techniciansto gain proficiency in relay calibration. Courses cover:

o Interpretation of AC/DC relay schemes

0 Testing and adjustment of mechanical and microprocessor-based relays

0 Use of relay test sets and manufacturer software

0 Compliance with NETA and NFPA standards Properly trained personnel ensure that relays operate reliably,
reducing downtime and enhancing system protection.

Conclusion

Relay protection device calibration is a critical maintenance activity that combines inspection, precise
measurement, fault ssimulation, and documentation. Using advanced calibrators, following industry standards,

and leveraging data analytics ensures relays perform accurately, protecting electrical systems from faults and
minimizing operational risks.

Maintaining the protection device and eliminating the abnormal and fault defects of the device are important
tasks for

Abstract: Protective relays and devices have been developed over 100 years ago to provide "last line" of
defense for the electrical

Master fundamental relay testing techniques for technicians. Learn to test, troubleshoot, and

Proper maintenance of protective relays is fundamental to the operational integrity and safety of any power
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system. Our hands-on

This online protective relay testing seminar follows Chris Werstiuk (author of The Relay Testing Handbook)
as hetestsarelay from

This will typicaly involve verification of the protection relay watchdog circuit, exercising all digital inputs
and outputs and verifying that

Relay protection circuitry This handbook covers the code of practice in protection circuitry including standard
lead and

The complete handbook combines basic electrical fundamentals, detailed descriptions of protective elements,
and generic test plans

Introduction Relay systems protect high-voltage equipment and transmission lines to ensure safe, stable
systems. Although failure of

The performance of protective relay is affected by maintenance. Basic requirements of sensitivity, selectivity,
reliability and stability

PROTECTION RELAY TESTING AND COMMISSIONING The testing and verification of protection
devices and arrangements

This document outlines procedures for site acceptance testing of protective relays to ensure they are installed
correctly and

A relay technician is tasked with ensuring the correct operation of protective relay systems that isolate faultsin
power systems. Their

The protection system as defined in this volume includes -protective relays, associated communications
systems, voltage and

Although testing of individual components may take place on a regular basis (e.g., relay calibration and
lockout relay

Gain in-depth insights into relay testing and calibration for power systems field technicians in eectric power
generation.
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