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Why Protective Relay Training Matters

Protective relays decide in milliseconds whether equipment survives a fault and whether
customers or production lines stay energized. Yet many engineers and technicians are asked
to apply, set or troubleshoot relays without a clear understanding of how protection schemes
are designed and coordinated.

A single wrong setting, a reversed CT polarity or a misread logic equation can cause a
misoperation. That can mean a nuisance trip, a failure to clear a fault, or a reportable event
under NERC PRC standards. Growing inverter-based generation, DER interconnections and
digital substations are making protection decisions more complex every year.

This course bridges the gap between relay theory and real-world application. It shows how
relays detect faults, work with breakers and fuses, and coordinate to limit damage and keep
the system reliable.

 

Course Highlights at a Glance

This instructor-led training focuses on how protective relays are applied, set and coordinated
in real utility and industrial systems.

Zones of protection, IEEE C37.2 device numbers, and reading protection one-lines and
DC trip circuits
Fault current, equipment damage curves, and CT and VT selection, accuracy and
saturation

https://electricityforum.com/electrical-training/basic-protective-relay-training


Overcurrent (50/51, 67), differential (87B, 87T, REF) and distance (21) protection
fundamentals
Microprocessor relay logic, event reports, misoperation causes and NERC PRC basics

 

What You Will Gain From This Course

By the end of the course, participants will be able to:

Explain zones of protection, primary and backup protection, and the trade-off between
dependability and security
Identify relay functions by IEEE C37.2 device number on one-line and three-line
diagrams
Select and check CTs and VTs for ratio, polarity, accuracy class, burden and saturation
Apply overcurrent settings and read time-current curves to coordinate upstream and
downstream devices
Describe how differential protection protects buses and transformers, including inrush
restraint and REF
Explain distance protection zones and where pilot schemes are used on lines
Apply essential protection functions for motors and generators
Read microprocessor relay logic, event reports and oscillography to diagnose relay
operations
Recognize common causes of misoperation and the basics of NERC PRC-004 and
PRC-005 compliance

The emphasis throughout is on practical understanding, not memorizing device numbers or
manufacturer-specific menus.

 

Course Approach

This protective relay training is taught from a working protection perspective. It uses real
system examples, damage curves, time-current curves and relay event records to show how
protection schemes behave under normal and fault conditions.

Participants work with the microprocessor relays used throughout North America and see
how settings, logic, communications and event analysis fit into everyday engineering and
maintenance work. Coordination principles are explained in context, showing how upstream
and downstream devices must work together to isolate only the faulted section.

The course remains vendor-neutral, so the principles apply across manufacturers, utilities and
industrial plants.

 

Related Courses

Utility Relay Protection Fundamentals

../electrical-training/utility-relay-protection-fundamentals


Substation Relay Protection Training

Power System Protection and Coordination

 

WHO SHOULD ATTEND

This protective relay training course is designed for professionals who work with electrical
protection systems and need a clear, practical understanding of protective relaying
fundamentals, including:

Electrical and power system engineers

Protective relay and field technicians

Maintenance and operations personnel

Consulting and design engineers

Project and plant engineers

Electrical supervisors and technical managers

Plant operators and industrial facility staff

No prior relay programming experience is required, but participants should be familiar with
basic electrical system concepts.

 

STUDENTS RECEIVE

Basic Protective Relay Training Certificate of Course Completion

1.2 Continuing Education Unit (CEU) Credits (12 Professional Development Hours)

Latest Electrical Protection and Control Handbook!! (Value $20)

$100 Coupon Toward any Future Electricity Forum Event (Restrictions Apply)

FREE Magazine Subscription (Value $25.00)

../electrical-training/substation-relay-protection-training
../electrical-training/power-system-protection-training


Course Materials in PDF Format

 

COURSE OUTLINE

Basic Protective Relay Training Course Outline

 

DAY ONE

 

SESSION 1: Protection Fundamentals

Purpose of protective relaying
Zones of protection, overlapping zones, primary and backup protection
Selectivity, speed, sensitivity, dependability and security
IEEE C37.2 device numbers
Reading protection one-lines, three-lines and DC trip circuits
Circuit breakers, fuses and lockout (86) devices

 

SESSION 2: Power System Faults and Fault Current

Fault types and how often each occurs
Effect of system grounding on fault current
Available fault current from the source, transformers and system studies
Thermal and mechanical damage curves for cables and transformers
Why fast fault clearing matters

 

SESSION 3: Current and Voltage Transformers

CT ratio, polarity and C-class accuracy
Burden, excitation curves and saturation
Choosing CT ratios for protection
VTs and CCVTs: accuracy and application
Safe field checks of CT and VT circuits

 

SESSION 4: Overcurrent Protection and Coordination

Protection of radial and looped systems
Instantaneous (50) and time overcurrent (51) elements, high-set and low-set
Ground overcurrent (50N/51N) and directional overcurrent (67)
Inverse-time curves, pickup and time dial
Setting overcurrent elements from damage curves
Coordinating with time-current curves
Auto-reclosing (79) and breaker failure protection (50BF)



 

DAY TWO

 

SESSION 5: Microprocessor-Based Relays

Multifunction relay architecture, inputs and outputs
Settings files and programmable logic
Event reports, sequence-of-events records and oscillography
Introduction to IEC 61850 and GOOSE messaging
Advantages, limitations and cybersecurity considerations

 

SESSION 6: Bus and Transformer Protection

Bus differential schemes: high impedance, low impedance and blocking schemes
Transformer overcurrent and ground fault protection
Transformer differential (87T) and harmonic restraint
Restricted earth fault (REF) protection
Sudden pressure, Buchholz, oil and winding temperature devices

 

SESSION 7: Motor and Generator Protection Essentials

Motor starting methods and thermal model protection
Motor unbalance, ground fault, jam, acceleration and differential protection
Generator protection functions: 87G, 32, 40, 64, 24, 27/59, 81 and 46
Synchronizing and sync-check (25)

 

SESSION 8: Line Protection, Misoperations and Compliance

Distance protection (21): mho characteristics and zones
Overview of pilot schemes (POTT and DCB)
Effect of inverter-based resources and DER on protection
Common causes of relay misoperation
NERC PRC-004 and PRC-005 overview
Course review and final assessment

 

COURSE SCHEDULE:

Both days:

Start: 10 a.m. Eastern Time
Finish: 4:30 p.m. Eastern Time

 



Contact us Today for a FREE quotation to deliver this course at your company’s location.

Request Quote

https://electricityforum.com/onsite-requestforquote

