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Article Overview

Secondary injection testing is a key procedure to verify protective relay logic, settings, and trip functionality
safely without applying high primary currents.

Overview of Secondary Injection Testing

Secondary injection testing involves injecting low-level simulated current or voltage signals directly into a
relay to test its internal logic, trip circuits, and alarm outputs. Unlike primary injection tests, this method does
not stress the entire power system, making it safer and more efficient for routine maintenance, commissioning,
or post-repair verification . It is applicable to electromechanical, digital, and numerical relays.

Step-by-Step Procedure

o Preparation

o Ensure the relay isisolated from the primary circuit and the system is de-energized.

o Verify that all connections, wiring, and relay settings are correct.

0 Gather the secondary injection test set, waveform filters (if needed), and timing devices.

0 Visual and Mechanical Inspection
0 Check for physical damage, loose connections, or corrosion.
o Confirm proper mounting and alignment of the relay .

o Functional Testing

o Apply simulated fault currents or voltages using the secondary injection set.

o Test each relay element independently to verify trip logic, timing, and alarm outputs.

o For microprocessor-based relays, confirm programmable settings and diagnostic functions .

o Timing and Trip Verification

0 Measure the relay operating time and compare it with manufacturer specifications or Time-Current
Characteristic (TCC) curves.

o Ensure the relay trips correctly under simulated fault conditions .

0 Documentation
0 Record all test results, including trip times, relay settings, and any anomalies.

0 Report any misoperations or deviations for corrective action .

M aintenance Considerations
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o Periodic Testing: Secondary injection tests should be performed regularly as part of preventive maintenance
to ensure relay reliability.

o Environmental Factors. Check for deterioration due to vibration, moisture, dust, or insulation degradation,
which can affect relay performance .

0 Post-Repair Testing: After any relay repair or recalibration, perform secondary injection tests to verify
proper operation before returning the relay to service.

Advantages of Secondary Injection Testing

o Safety: No high primary currents are required, reducing risk to personnel and equipment.
o Efficiency: Focuses on the relay's internal logic and trip circuits without testing the entire system.
0 Accuracy: Detects misconfigured or faulty relays before they cause system-wide issues.

Additional Notes

o For new installations or commissioning, primary injection tests may still be required to verify the entire
protection system, including CTs, VTs, and breakers.

0 Secondary injection testing is sufficient for routine maintenance and most troubleshooting scenarios.

0 Modern relay test sets often include digital counters, waveform filters, and programmable test sequences to
streamline testing . By following these procedures, engineers can ensure that protective relays operate reliably,
maintain system stability, and prevent equipment damage during actual fault conditions.

Protective Relaying Principles and Applications The article provides an overview of protective relaying
principles and their

ERS relay technicians understand the critical nature of working with an active protection scheme and the
impact testing and

A comprehensive testing program should simulate fault and normal operating conditions of the relay.
Acceptance testing,

Traditionally, protective relays were electromechanical devices utilizing induction disk, coils, contacts, and
solenoid elementsto

Protection systems are made up of many different types and makes of relays however the relays can be
grouped by the function they

Facilities Instructions, Standards, and Techniques Volume 3-8 Operation, Maintenance, and Field Test
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Procedures for Protective

Protection is needed to detect electrical faults and abnormal operating conditions. Protection is also needed for
protecting people and

Protective relays are critical in power systems because they serve as decision-making devices that ensure the
safe

Operation, maintenance, and field test procedures for protective relays and associated circuits (photo credit:
Omicron)

Introduction to relay protection Protection is the branch of electric power engineering

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

The Secondary Injection Test procedure is an essential part of ensuring protection system reliability. It offersa
safe,

Abstract: Protective relays and devices have been developed over 100 years ago to provide "last line" of
defense for the electrical

This paper presents some general procedures for the proper inspection, testing, and start-up of critical, but
often overlooked,

5. Final calibration test of all protective relays must be carried out on approved settings, by secondary injec
tion at the

Secondary injection test on each relay to prove operation at one or more setting values Primary injection tests
on each
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