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Improving the sensitivity of relay
protection

Overview

Optimization of Multi level Relay Protection Adaptive. To improve the reliability and
sensitivity of multi-level relay protection in distribution networ.

Key Takeaways

Relay protection sensitivity is adjusted by setting the relay pickup current, plug
setting multiplier (PSM), and time settings to ensure accurate fault detection while
avoiding nuisance trips. Key Concepts in Sensitivity Adjustmentl. Plug Setting
Multiplier (PSM): PSM defines how many times the actual current exceeds the relay's
pickup current.

It is crucial for inverse definite minimum time (IDMT) relays, as it determines the
operating speed based on the fault current magnitude. A higher PSM results in faster
tripping, while a lower PSM increases selectivity for downstream relays ( ). 2.

Time Setting Multiplier (TSM): TSM scales the base operating time derived from the
relay's characteristic curve.

Adjusting TS

M ensures proper coordination between upstream and downstream relays, allowing
the upstream relay to act as backup.
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Lower TS

M values make the relay trip faster, while higher values delay operation to maintain
selectivity (). 3. Earth Fault / Leakage Sensitivity: Earth fault relays detect ground
currents and prevent insulation failures.

Sensitivity is typically set between 10%-40% of the CT primary for medium-voltage
relays. Proper adjustment ensures detection of low-level faults that might otherwise
be missed (). 4.

Multiplying Factor (MF): MF compensates for CT/PT ratios and measurement scaling.

Correct M

F settings ensure that the relay interprets secondary currents accurately, which
directly affects the pickup and sensitivity ().

Practical Steps for Sensitivity Adjustment

Determine Maximum Load and Minimum Fault Currents: Calculate the expected load
currents and the lowest fault currents that must be detected ( ). Set Pickup Current:

Choose a pickup current slightly above the maximum load to avoid nuisance tripping
but below the minimum fault current to ensure detection.

Adjust PSM and TS

M: Use PSM to define the relative fault current threshold and TSM to coordinate
timing with other relays. Verify Earth Fault Settings: Ensure EL/EF relays are sensitive
enough to detect single-phase-to-ground faults without false trips. Test Under
Contingencies: Simulate N-1 and N-0 scenarios to confirm that sensitivity and
coordination are maintained under different system conditions ().

Coordination Considerations

Upstream vs. Downstream Relays: Downstream relays should have faster tripping
(lower TSM) to clear local faults, while upstream relays act as backup. Transformer
and Line Protection: Differential and distance relays require careful sensitivity
adjustment to avoid misoperation during inrush or load encroachment ( ).

System Reliability: Proper sensitivity adjustment improves both dependability
(tripping for real faults) and security (avoiding false trips) ( ). By carefully configuring
pickup current, PSM, TSM, and MF, and validating settings under real and simulated
conditions, relay protection systems can achieve optimal sensitivity, selectivity, and
reliability.
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Article Content
Optimization of Multi level Relay Protection Adaptive ...

To improve the reliability and sensitivity of multi-level relay protection in distribution
networks with distributed power sources, this study designs an adaptive setting
strategy optimization method.

Relay protection sensitivity integrated optimal placement and capacity ...

To address this challenge, a new optimization model integrated with the relay
protection sensitivity to maximize the inverter interfaced distributed generator (IIDG)
penetration level while minimizing IIDG

The Adaptability and Challenges of Protection Relays in Distributed ...

This paper proposes a relay protection scheme based on random forest algorithm,
combined with loT technology for real-time data collection and processing, to
improve the sensitivity

Research on the analysis method of power system relay protection

The experimental results show that this method can effectively analyze the operation
characteristics of power system relay protection, and can accurately check whether
the relay

Selectivity and sensitivity of overcurrent relay protections

The paper discusses the conditions for setting the overcurrent protection and how
they determine the sensitivity and selectivity of these protection in medium voltage
power grids.

Analysis and research on the sensitivity of current protection based on ...

On this basis, this paper further analyses the theoretical formula of three-stage
overcurrent protection, and obtains the relevant factors affecting the sensitivity of
protection.

Strategy for evaluating the status of relay protection ...

The new generation of intelligent substations has achieved online monitoring
functions for secondary equipment, making some state variables of relay protection
equipment become

Relay protection sensitivity integrated optimal placement and capacity ...

The IIDG effect on the relay protection sensitivity was analysed and the relay
protection sensitivity re-evaluation method was developed. The relay protection
sensitivity evaluation was integrated into the

© 2026 METRA FIBER MARKET - All rights reserved



Page 4/5

Assessing the Sensitivity of Relay Protection

An assessment of sensitivity of the measuring elements of relay protection was
performed. Based on simple examples of the generator-transformer unit protection
from symmetrical short

Research on the analysis method of power system relay protection

The action characteristics of power system relay protection devices can well analyze
whether the relevant actions are correct. An analysis method of relay protection
action characteristics

(PDF) Relay protection sensitivity integrated optimal placement and ...

The relay protection sensitivity evaluation was integrated into the proposed model
and the particle swarm optimization (PSO) algorithm was developed to solve the
nonlinear issue.

Compliance Meets Al 2026 Kickoff: DSPM for Al

00 Compliance Meets Al 2026 Kickoff: DSPM for Al What a great way to kick off the
Compliance Meets Al 2026 series! For the first session we took a

Selectivity and sensitivity of overcurrent relay protections

The issues related to the fulfillment of the requirements for selectivity and sensitivity
of the overcurrent protections are still relevant today, because the timely
disconnection of the damaged equipment

Relay protection sensitivity integrated optimal placement and capacity ...

The relay protection sensitivity is one of the determined factors in the power system,
however, it is often overlooked in current distribution network (DN) planning. The
relay protection

Power System Protective Relays: Principles & Practices

Abstract: Protective relays and devices have been developed over 100 years ago to
provide “last line” of defense for the electrical systems. They are intended to quickly
identify a fault and isolate it so the

A Design to Improve the Reliability of Relay Protection Control ...

Under the above severe operating temperature and poor power supply quality, the
relay protection control equipment is more prone to power supply voltage drop. At
the same time, the

An Adaptive Overcurrent Coordination Scheme to Improve Relay ...
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This paper suggests a modified flux-coupling-type superconducting fault current
limiter (SFCL) to improve the DG''s FRT capability, and investigates the relay
protection coordination in the

Earth Fault Relay Sensitivity Setting: 5 Proven Tips for Better Protection

Optimize your system protection with the right earth fault relay sensitivity setting.
Learn how proper adjustments improve reliability, reduce fault risks, and enhance
overall safety performance.
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