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Detailed Rules for Relay Protection and
Secondary Circuits

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

Key Takeaways
Relay protection rules ensure reliable, fast, and selective isolation of faults, with
secondary circuits designed for accurate control, indication, and alarm
functions.Principles of Relay Protection

The primary objective of relay protection is to quickly isolate a faulty section from
both ends while allowing the rest of the system to operate normally . Protective
relays must meet several functional requirements:

• Reliability: Relays must operate correctly after long periods of supervision without
faults .

• Selectivity: They should discriminate between conditions requiring immediate
operation and those needing delayed or no operation .

• Sensitivity: Relays must respond to the least operating tendency under actual
system conditions .

• Speed: Rapid operation is essential to minimize damage and maintain system
stability .
Types of Protective Relays and Schemes

© 2026 RIVO MULTITRADE OPTICAL SYSTEMS - All rights reserved



Page 2/9

Relay protection employs various schemes depending on the equipment and fault
type:

• Differential Relays: Protect transformers, generators, and busbars by comparing
currents at two or more points .

• Directional Relays: Operate based on the direction of fault current, commonly used
in feeders and lines .

• Restricted Relays: Limit operation to specific zones, enhancing selectivity .

• Distance Relays: Measure impedance to detect faults along transmission lines .
Secondary Circuit Rules

Secondary circuits connect relays to instrument transformers, circuit breakers, and
alarm systems. Key rules include:

• Standard Lead and Device Numbers: Each device and connection must follow a
standardized numbering system for clarity and maintenance .

• Terminal Strip Connections: Proper mode of connection ensures reliable operation
and easy troubleshooting .

• Colour Codes in Multicore Cables: Standardized color coding prevents wiring errors
and simplifies maintenance .

• Close, Trip, Indication, and Alarm Circuits: Secondary circuits must provide accurate
control signals and status indications for circuit breakers, including ferrule numbering
for identification .
Testing and Commissioning

Testing ensures that relays and secondary circuits operate correctly under fault
conditions:

• Instrument Transformer Testing: Verify accuracy and burden handling of current
and voltage transformers .

• Relay Testing: Functional tests simulate faults to confirm correct operation, speed,
and selectivity .

• Switchgear Testing: Ensure proper coordination between relays and circuit breakers
.
Norms for Equipment Protection

Relay protection rules vary by equipment type:

• Generators: Differential and overcurrent protection with backup schemes .

• Transformers: Differential, overcurrent, and restricted earth fault protection .

• Transmission Lines: Distance, directional, and overcurrent relays for fault isolation .
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• Capacitor Banks: Overvoltage and unbalance protection .
Best Practices
• Maintain clear documentation of relay settings, wiring diagrams, and device
numbers .

• Follow dos and don'ts in execution to prevent misoperation .

• Ensure periodic testing and calibration to maintain reliability . By adhering to these
rules, engineers can design robust relay protection systems with secondary circuits
that ensure safety, reliability, and operational efficiency in power systems.
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