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Article Overview

Relay protection devices are rated for seismic resistance based on standardized testing procedures such as IEC

60255-21-2, IEC 60068-3-3, and NEMA guidelines, which evaluate their ability to maintain functionality

under vibration, shock, and earthquake conditions.

Overview of Seismic Qualification

Seismic resistance ratings for relay protection devices indicate their ability to operate reliably during and after

seismic events. These ratings are critical for ensuring the safety and continuity of electrical systems in power

plants, substations, and other critical infrastructure. The evaluation focuses on whether relays can withstand

vibrations, shocks, and structural movements without malfunctioning, which could otherwise compromise

protective functions .

Key Standards and Guidelines

o IEC 60255-21-2 This standard specifies vibration, shock, and seismic testing for electrical relays. It defines

test procedures to simulate operational environments, including industrial vibrations and earthquake-induced

shocks. Relays are subjected to controlled accelerations, frequencies, and durations to verify that their contacts

and internal mechanisms remain functional .

o IEC 60068-3-3 and IEC 60780-323 These standards provide general seismic qualification methods for

electrical and electronic equipment. They define performance criteria, test methods, and documentation

requirements to ensure that devices like relays continue to operate safely during seismic events .

o NEMA Seismic Guideline 1 NEMA provides guidance on anchorage, damping, and capacity response

spectrum for critical equipment, including relays. It emphasizes the importance of mounting, attachment

points, and structural support to maintain operational integrity during earthquakes .

o Nuclear Plant-Specific Procedures For nuclear facilities, the Generic Implementation Procedure (GIP)

outlines a relay functionality review to assess seismic adequacy. Essential relays in safe shutdown systems are

identified, and their ability to resist chatter or inadvertent contact changes during a Safe Shutdown Earthquake

(SSE) is evaluated .

Testing Methodology

Seismic testing typically involves:

o Mounting the relay in its operational configuration.

o Shock testing, simulating sudden impacts with defined intensity, direction, and duration.

o Bump testing, applying repeated minor impacts to assess durability over time.

o Vibration testing, including sinusoidal and random vibrations to simulate operational and seismic conditions.
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o Post-test inspection, comparing pre- and post-test operational states to ensure no malfunction occurred .

Rating and Certification

After testing, relays are assigned a seismic resistance rating based on their ability to meet performance criteria

under specified conditions. Compliance with IEC or NEMA standards provides international recognition and

ensures that the devices are suitable for deployment in seismic-prone areas. Certification also supports

regulatory approval and operational safety in critical systems .

Conclusion

The seismic resistance rating of relay protection devices is determined through standardized testing and

evaluation to ensure reliable operation under earthquake conditions. Adherence to IEC 60255-21-2, IEC

60068-3-3, and NEMA guidelines, along with facility-specific procedures like the GIP for nuclear plants,

ensures that relays maintain their protective functions, safeguarding both equipment and human safety during

seismic events .

This section summarizes the screening method for evaluating the seismic capacity of essential relays (those

relays identified using

The requirements apply only to measuring relays and protection equipment in new condition. In general, the

IEC 60255 standard

Fragility testing is used to determine the ultimate capability of protective relays and auxiliaries to perform

their intended function,

In nuclear facilities, equipment such as reactor protection systems, safety relays, and cooling system

controllers must

1. Purpose The purpose of this guide is to define the general requirements for seismic qualification of

electrical equipment to conform

The purpose of this section of the GIP is to provide an overview of the relay evaluation procedure and describe

the interfaces

A primary motor protective element of the motor protection relay is the thermal overload element and this is

accomplished through
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On the other hand, unselective protection operation in the extra high voltage network - i.e. at the national grid

level- may endanger

Abstract: The methods and conditions for seismic qualification of protective relays and auxiliaries such as test

and

A high level of systems availability, and thus robust protection against earthquakes, is also particularly vital

for telecommunications

Finally, the relay experience data provide valuable in- / Seismic functionality sights on operator response

during actual

Protect critical components in your power system with a wide range of SEL protective relays covering

applications and use cases

The standard is concerned with the determination of the seismic fragility level of relays and also gives

For CR120, MG-6, AR, 8501X0 and 8501-KP relays, the capacity levels could not be established due to

limitation of the shake table,

Electromechanical protective relays at a hydroelectric generating plant. The relays are in round glass cases.

The rectangular devices

Introduction -- Why Securing Protection Relays Matters More Than Ever Substations are critical nexus points

in the
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