
Relay Protection Logic Diagram

Article Overview

A Relay Protection Functional Logic Diagram visually represents the operational logic of protective relays,

showing how inputs, relay functions, and outputs interact to detect faults and trigger circuit breakers.

Overview

A functional logic diagram in relay protection illustrates the logical relationships between relays, switches,

and circuit breakers without focusing on the physical layout of components. It emphasizes function over form,

helping engineers understand how the system operates, perform functional testing, and troubleshoot faults

effectively .

Key Components

o Protective Relays: Devices that detect abnormal conditions such as overcurrent, overvoltage, or phase

imbalance and generate tripping signals .

o Circuit Breakers (CBs): Actuated by relay outputs to isolate faulty sections.

o Inputs: Signals from current transformers (CTs), voltage transformers (VTs), or other sensors.

o Logic Elements: AND, OR, and time-delay functions implemented via electromechanical relays or

microprocessor-based IEDs.

o Outputs: Tripping commands, alarms, or interlocks.

Diagram Types

o AC Schematics (Elementary Diagrams): Show three-phase connections, instrument transformer points, and

detailed terminal connections for relays and metering equipment .

o DC Schematics: Represent relay logic using switches, contacts, time delays, and latching relays, focusing on

control and tripping logic .

o Ladder Diagrams: Depict relay logic in a "ladder" format with vertical power rails and horizontal rungs

representing relay coils, contacts, and control elements . Coils and contacts are labeled consistently to indicate

functional relationships.

Modern Considerations

In microprocessor-based protection systems, part of the logic is embedded in the relay software. Functional

logic diagrams supplement electrical schematics to show programmed functions, inter-device communication,

and digital messaging (e.g., IEC 61850 GOOSE messages) for tripping and control . These diagrams are

essential for commissioning, testing, and troubleshooting complex digital substation automation systems.

Purpose
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o Functional Understanding: Clarifies how relays respond to inputs and interact with other devices.

o Testing and Commissioning: Facilitates simulation of fault conditions and verification of relay logic.

o Maintenance and Troubleshooting: Helps identify which relay or contact is responsible for a specific action.

In summary, a Relay Protection Functional Logic Diagram is a critical tool for visualizing and verifying the

operational logic of protection systems, bridging the gap between physical wiring and functional behavior in

both traditional and modern digital substations .

He started his own power engineering consulting and online learning business in 2020 - the Romero

Engineering Company. He

Ground fault protection for these systems is usually provided by residual protection, either calculated by relay

or by

The types of protective relays that exist are overcurrent, electromechanical, directional, distance, pilot, and

differential

The relay logic circuit forms an electrical schematic diagram for the control of input and output devices.

Also principles of various protective relays and schemes including

Protective Relay Logic online course for power engineering professionals and licensed professional

ABB Library is a web tool for searching for documents related to ABB products and services.

How to Determine Protection Relay Logic Scheme Operation Using Truth Tables

Electromechanical relays may be connected together to perform logic and control functions, acting as logic

elements

202607674-SEL-Relay-Logic-Diagram.pdf - Free download as PDF File (.pdf), Text File (.txt) or view

presentation slides online. 1.

Protection relays Numerical relays are based on the use of microprocessors. The first numerical relays

Ladder logic diagrams (LLDs) are a graphical programming language derived from relay logic schematics,

primarily used in industrial

This technical article explains the AC/DC schematic representation of the protection and control systems used
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on

This document contains an electrical schematic diagram showing various protection devices used in

substations. It depicts multiple

Prepared by Working Group I5 Working Group Assignment presentation of protection and control relaying.

The report

Electromechanical relays may be connected together to perform logic and control functions, acting as logic

elements much like digital

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