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Relay Protection and Control Laboratory

Overview
Individual test programs for each type of protection relay are needed, but the
interface used is standard for all protection relay types.

Key Takeaways
A Relay Protection and Control Laboratory is a specialized facility for studying,
testing, and simulating protective relays and power system control, combining
practical hands-on training with advanced digital and real-time simulation
capabilities.Purpose and Educational Role

Relay Protection and Control (P&C) laboratories are designed to apply theoretical
knowledge of power system protection to practical devices. They allow students and
engineers to understand how protective relays detect faults, isolate faulted
components, and maintain system stability while minimizing disruptions to the rest of
the network . These labs also provide real-world experience in configuring, testing,
and analyzing relays, which is essential for both educational and research purposes .

Laboratory Components

A typical P&C lab includes:

• Electromechanical and digital relays: Overcurrent, distance, generator, transformer,
and feeder protection relays are commonly used. For example, NTNU's lab has
Jacobsen 205/223 relays, Siemens 7UM relays, and ABB Relion 670 and REF615
relays .
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• Relay testers: Devices like the Omicron CMC 356 are used to test relay performance
and simulate fault conditions .

• Simulation systems: Real-time simulators such as OPAL-RT allow hardware-in-loop
testing and integration with software like MATLAB Simulink for modeling power
system behavior .

• Auxiliary equipment: Circuit breakers, measurement transformers, merging units
(e.g., ABB SAM 600), and station clocks (e.g., SEL2488) synchronize lab operations
and emulate real substation conditions .

• Digital communication tools: Software like Wireshark and Click modular router is
used to monitor and manipulate data streams on process buses, supporting IEC
61850 digital substation protocols .
Key Functions
• Fault simulation and relay testing: Labs allow controlled simulation of overcurrent,
short-circuit, and earth fault conditions to observe relay response .

• Time-current characteristic analysis: Students learn to set and coordinate relays
using characteristic curves to ensure selective tripping and system reliability .

• Digital substation evaluation: Modern labs integrate IEC 61850 standards, enabling
testing of peer-to-peer communication between intelligent electronic devices (IEDs)
and evaluating protection schemes in a digital environment .

• Research and development: Advanced labs support R&D in protection strategies,
relay algorithms, and substation automation, bridging the gap between theory and
practical implementation .
Benefits
• Enhances hands-on learning for students in electrical engineering and power
systems.

• Provides a safe environment to test relays and protection schemes without risking
live power systems.

• Supports research in digital protection, real-time simulation, and substation
automation.

• Prepares engineers for modern power system challenges, including integration of
renewable energy and smart grid technologies. In summary, a Relay Protection and
Control Laboratory is a comprehensive facility combining traditional relay testing with
modern digital and real-time simulation tools, enabling both educational and research
activities in power system protection and control .
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SEL revolutionized the protection industry by building the first microprocessor-based
protective relays.
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as well as hands-on
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circuitry including standard lead and
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Since type testing of a digital or numerical protection relay includes software and
hardware testing, the type testing procedure is very

PROT 401: Protecting Power Systems for Engineers

PROT 401 provides an overview of the principles and schemes for protecting power
lines, transformers, buses, generators, and

The Relay Testing Handbook: Principles and Practice

The Relay Testing Handbook is a nine-part series that covers virtually every aspect of
relay testing. Eight books of the series have

Protection relays

Protection relays Numerical relays are based on the use of microprocessors. The first
numerical relays were released in 1985. A big

Relay Protection Control Technician jobs

7+ years of experience in relay testing, commissioning, or substation protection and
control work. Microprocessor-based relays and

Operation, maintenance, and field test procedures for protective relays
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instrument transformer secondaries,
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Protective Relay Training – Basic Power System Protection
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Protective Relay Training - Basic Protective relay training offers an overview of power
system protection, relay
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Tested & Field Proven. A reliable and serviceable

SEL-787 Transformer Protection Relay

The SEL-787 Transformer Protection Relay is a versatile, two-winding current
differential relay that protects industrial transformers.

SEL-411L Advanced Line Differential Protection,

SEL revolutionized the protection industry by building the first microprocessor-based
protective relays.

Protective relay maintenance training | AVO Training

The participant will learn the basics of distribution protection combined with hands-
on, realistic training on

Power System Control & Protection Lab – Lab Website

The lab''s mission is to enable the best possible education and research environment,
as well as hands-on

Practical handbook for relay protection engineers | EEP

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

Teaching Protective Relaying Using a Portable Relay Training Laboratory

This paper presents an original portable protective relay training laboratory aimed at
teaching power systems students protective

Relay Testing Laboratory | CPRI

The laboratory is accredited by NABL and conforms to ISO/IEC 17025:2017
requirements. CPRI has established comprehensive test

The Relay Testing Handbook: Principles and Practice

Chapter 15: Line Distance (21) Element Testing Impedance Relays Settings
Preventing Interference in Digital Relays 3-Phase Line

The Role of Protection Relays in Power Systems and an
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Protective relays are critical in power systems because they serve as decision-making
devices that ensure the safe

Types of Protection Relays and Testing procedures

Regular testing and maintenance of protection relays are essential to verify their
proper operation, detect faults, and

Schweitzer Engineering Laboratories

Schweitzer Engineering Laboratories, Inc. (SEL) designs, manufactures, and supports
products and services ranging from generator

SCHEMATIC REPRESENTATION OF POWER SYSTEM

Working Group Assignment Report on common practices in the representation of
protection and control relaying. The

Protection Relay Testing and Commissioning

Since type testing of a digital or numerical protection relay includes software and
hardware testing, the type testing procedure is very

Protective Relaying | Power System Analytics | United States

Power System Analytics specializes in Power System Protection, Automation and
Control Design and Testing.

Schweitzer Engineering Laboratories

SEL provides complete power system protection, control, monitoring, automation,
and integration for

Protective Relays

SEL software offers powerful tools for configuring protective relays, analyzing event
reports, and visualizing

Power System Testing | RESA Power

We provide comprehensive services, including commissioning, acceptance testing,
relay diagnostics, and

Protection Relay Testing and Commissioning

Individual test programs for each type of protection relay are needed, but the
interface used is standard for all protection relay types.

Protective Relay Testing
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Our engineers conduct comprehensive testing, commissioning, and maintenance
programs to ensure that every conductor, relay,
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We provide independent testing for performance verification, proof of concept,
homologation, and type tests for substation

Protective Relay Testing

Offering expert, NETA-compliant protective relay testing services throughout
Southern California and adjacent areas.

Protection Relay Testing

Reliably working protection relays are key in modern energy systems. Read on to
learn about best

Protective relay maintenance training | AVO Training Institute

Participants will learn the basics of generator protection combined with hands-on
training using actual relays. Laboratory exercises

Protective Relaying | Power System Analytics | United States

Power System Analytics specializes in Power System Protection, Automation and
Control Design and Testing.

Schweitzer Engineering Laboratories

SEL provides complete power system protection, control, monitoring, automation,
and integration for

Protective Relays

SEL software offers powerful tools for configuring protective relays, analyzing event
reports, and visualizing

Power System Testing | RESA Power

We provide comprehensive services, including commissioning, acceptance testing,
relay diagnostics, and

Protection Relay Testing and Commissioning

Individual test programs for each type of protection relay are needed, but the
interface used is standard for all protection relay types.

Protective Relay Testing
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Our engineers conduct comprehensive testing, commissioning, and maintenance
programs to ensure that every conductor, relay,

Protection & Control Verification

We provide independent testing for performance verification, proof of concept,
homologation, and type tests for substation

Protective Relay Testing

Offering expert, NETA-compliant protective relay testing services throughout
Southern California and adjacent areas.

Protection Relay Testing

Reliably working protection relays are key in modern energy systems. Read on to
learn about best

Protective relay maintenance training | AVO Training Institute

Participants will learn the basics of generator protection combined with hands-on
training using actual relays. Laboratory exercises
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