
High-voltage and medium-voltage relay
protection

Article Overview

Relay protection in HV and MV systems ensures safe, reliable, and selective fault detection and isolation to

protect equipment and maintain system stability.

Overview of Relay Protection

Relay protection is a critical component of electrical power systems, designed to detect faults and isolate

affected sections to prevent equipment damage, ensure safety, and maintain system stability . In HV and MV

substations, relays protect transformers, circuit breakers, transmission lines, and other critical assets. Effective

protection relies on accurate calculations, proper relay selection, optimal settings, and coordination between

primary and backup protection .

Key Principles

o Selectivity - Only the faulty section is disconnected, leaving the rest of the network operational .

o Sensitivity - Relays detect even minor abnormal conditions that could escalate into major faults .

o Speed - Rapid operation minimizes damage and reduces fault clearance time .

o Reliability - Ensures relays operate when required and avoid unnecessary tripping .

o Simplicity and Economy - Relays should be easy to configure and maintain while providing cost-effective

protection .

Types of Relays

o Overcurrent Relays - Operate when current exceeds preset thresholds; commonly used in MV systems .

o Distance (Impedance) Relays - Measure line impedance to detect faults, mainly in HV transmission lines .

o Differential Relays - Compare currents at two ends of a protected zone; ideal for transformers and generators

.

o Directional Relays - Detect the direction of power flow, useful for complex network configurations .

o Pilot Relays - Used for long transmission lines with communication channels to coordinate protection .

Relay Technologies

o Electromechanical Relays - Traditional relays with fixed wiring and manual settings.

o Static Relays - Use electronic components for faster response but still limited in programmability.

o Numerical (Digital) Relays - Microprocessor-based, programmable, multifunctional relays that allow precise

settings, self-diagnostics, and integration with modern substation automation systems .

Calculations and Coordination
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Relay protection requires careful calculations to determine threshold values, fault levels, and sensitivity

settings . Key calculations include:

o Current and Voltage Sensing - Establish relay sensitivity based on normal and fault currents.

o Fault Level Calculations - Determine symmetrical and asymmetrical fault currents for different fault types

(single line-to-ground, line-to-line, three-phase).

o Coordination - Ensures primary relays operate first, with backup relays acting if the primary fails,

maintaining system selectivity and reliability .

Practical Applications

In MV systems, relays protect distribution networks, switchgear, and transformers, often integrated with arc

fault mitigation and sensor technologies for enhanced safety . In HV systems, relays are essential for fast fault

clearance in transmission lines, especially with the integration of renewable energy and smart grid

technologies .

Conclusion

High-voltage and medium-voltage relay protection is essential for safe, reliable, and efficient operation of

power systems. By combining proper relay selection, accurate calculations, and modern numerical

technologies, substations can achieve fast, selective, and reliable fault detection and isolation, safeguarding

both equipment and personnel .

Protective relays are arguably the least understood component of medium voltage (MV) circuit protection. In

fact, somebelieve that

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

applications and use cases

The HighPROTEC product range from SEG Electronics GmbH is an outstanding solution for reliable

protection in the areas of power

Are medium voltage protection relays customizable? Yes, medium voltage protection relays can be

customized to suit the specific

This booklet aims at illustrating the basic criteria needed for good protection of machines
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Explore principles and configurations of protective relaying in high voltage systems. Ensure fast, selective

fault

MELPRO series line up offers appropriate protection systems for the power distribution systems ranging from

high voltage to extra

In many medium-voltage and high-voltage systems, the relay is best understood as the

Instrument Transformers o Supply accurately scaled current and voltage quantities for measurement while

insulating the relay from

ABB''s power protection philosophy ABB has delivered protection relays and solutions to more than 100

countries and fully

Key learnings: Protective Relay Definition: A protective relay is an automatic device that senses abnormal

conditions

ABB electromechanical relays have protected the power system for more than 100 years, and with the proper

inspection,

The main purpose of a protection and control relay is to recognize any abnormal power system condition(s), or

abnormally operating

MITSUBISHI ELECTRIC FA site introduces information of Medium-voltage Power distribution products in

latest information, product

Discover protection relays for generators, motors, transformers, feeders and busbars, designed for reliable and

efficient power

Compact medium voltage protection relays From overcurrent to advanced protection, these easy-to-use

protection relays (formerly

Web: https://www.millstraining.co.za
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