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Article Overview

Intermediate relays in protection systems can experience performance issues due to mechanical vibration, and

their reliability is ensured through standardized vibration testing according to IEC 60255.

Role of Intermediate Relays in Protection Systems

Intermediate relays act as signal amplifiers and isolators between low-voltage control circuits and high-voltage

load circuits, allowing small control signals to operate larger switching devices safely . They are widely used

in protective relaying to multiply current-carrying channels, create time delays, and relieve load on main

actuators, ensuring synchronous operation of multiple circuits . Their electromagnetic design, including a coil,

movable armature, spring, and contacts, makes them susceptible to mechanical disturbances.

Causes and Effects of Vibration

Relays in industrial and power systems are exposed to vibration and mechanical shock from sources such as

operational machinery, transportation, earthquakes, or mishandling . Vibration can lead to:

o Spurious operation: unintended opening or closing of contacts.

o Contact wear or misalignment: reducing relay lifespan and reliability.

o Delayed or failed actuation: affecting protective system response times. Intermediate relays are particularly

sensitive because they transmit signals to main actuators, so any vibration-induced malfunction can propagate

through the protection system, potentially compromising safety.

Standards and Testing

The IEC 60255 series defines vibration and shock testing for relays:

o IEC 60255-21-1: Specifies vibration response and endurance tests, including frequency range, acceleration,

and displacement amplitude, to ensure relays operate correctly under expected environmental vibrations .

o IEC 60255-21-2: Focuses on continuous vibration, bumps, and shocks, ensuring relays maintain

functionality in industrial and transportation environments .

o IEC 60255-21-3: Covers seismic and extreme shock conditions, verifying relay resilience during rare but

high-impact events . Testing involves mounting the relay in its normal operational orientation and applying

controlled vibrations while monitoring contact operation and mechanical integrity.

Mitigation and Design Considerations
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To minimize vibration effects on intermediate relays:

o Select relays rated for the expected environmental vibration.

o Use damping mechanisms or vibration-resistant mounting.

o Ensure proper coil voltage and contact ratings to maintain reliable actuation under mechanical stress .

o Regular inspection and maintenance to detect early signs of wear or misalignment. By adhering to IEC

standards and implementing robust design practices, intermediate relays can reliably perform in protective

systems even under significant vibration conditions.

ABSTRACT When the relay experiences intermittent failures, its faults are difficult to reproduce, making it

difficult to repair, and

Review What is the function of power system protection? Name two protective devices For what purpose is

IEEE device 52 used?

Traditionally, protective relays were electromechanical devices utilizing induction disk, coils, contacts, and

solenoid elements to

The vibration and shock characteristics of movable parts within relay were also obtained by using high speed

camera

Understanding the Role of Intermediate Relays in Power Systems What is an Intermediate Relay and How

Does It

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

accomplished through

Intermediate relay is an electromagnetic switch element widely used in automation control systems to isolate

and amplify signals. It

Vibration analysis allows manufacturers to assess how relays perform under different vibrational conditions.

This includes evaluating

IEEE Power Systems Relays Standards Collection: VuSpecTM This VuSpec includes 47 active IEEE

standards, guides,
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Understanding cause and effect of vibration on relay performance is paramount to ensure reliable functioning

of relays. Relays

The innovation of this paper is that in view of the short-comings of the existing relay vibration protection

experi-mental platform, a

This comparison summarize characteristics of all protection relay types described in

To address this issue, this paper takes a model of electromagnetic relay as the research object and conducts an

in

DZ-3 series Intermediate relay DZ-3/Z intermediate relays (hereinafter referred to as relays) are used as

auxiliary components in

Intermediate relay: how it works and why it is used in electrical circuits for low-current networks. The main

varieties and generally
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