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Reference Voltage

Article Overview

Relay protection voltage is calculated by determining the appropriate voltage thresholds based on system

parameters, transformer ratios, and fault conditions to ensure reliable and selective protection.

Overview of Relay Protection Voltage Calculation

Relay protection voltage calculations are essential to ensure that protective relays operate correctly under both

normal and fault conditions. The process involves determining the voltage levels at which a relay should

trigger to protect equipment without causing unnecessary trips .

Step-by-Step Calculation Method

1. Determine System Parameters

o Identify the nominal system voltage and the voltage levels at the point of relay installation.

o Obtain the voltage transformer (VT) ratios to ensure the relay receives a proportional signal to the actual

system voltage . 2. Calculate Maximum and Minimum Voltages

o Compute the maximum load voltage and the minimum voltage expected during normal operation.

o Include voltage drops along lines and transformers to ensure the relay can detect undervoltage or

overvoltage conditions accurately . 3. Fault Level Analysis

o Determine the expected fault currents for different types of faults (single line-to-ground, line-to-line,

three-phase).

o Use these values to calculate the voltage at the relay terminals during fault conditions, which helps in setting

the relay threshold . 4. Set Relay Thresholds

o Using the VT secondary voltage, calculate the relay pickup voltage. This is typically a percentage of the

nominal voltage, adjusted for system tolerances and fault conditions.

o Ensure the relay is sensitive enough to detect faults but selective enough to avoid nuisance tripping . 5.

Coordination with Other Relays

o Adjust the relay voltage settings in coordination with upstream and downstream relays to maintain

selectivity.

o Time grading may be applied to ensure the relay closest to the fault operates first, minimizing disruption to

the rest of the system . 6. Verification and Testing

o Validate the calculated voltage settings through simulation or field testing.

o Confirm that the relay operates correctly under both normal and fault conditions, including transient voltage

dips .

Key Considerations
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o Primary and Secondary Ratios: Accurate VT ratios are critical to ensure the relay receives correct voltage

signals.

o System Variations: Consider voltage fluctuations, load changes, and transformer inrush currents.

o Relay Type: Different relays (overvoltage, undervoltage, distance, differential) may require specific

calculation methods . By following these steps, engineers can calculate the appropriate relay protection

voltage, ensuring reliable, selective, and safe operation of the electrical power system.

The handbook for protection engineers includes guidelines on protective circuitry, protective relay principles,

and testing procedures

Particularly, the following issues are re-enforced: load flow and short-circuit calculations, selecting the

protective equipment, setting

Introduction Relay protection is essential to ensure the stability, reliability, and safety of electrical power

systems. In

Polarising Voltage: Directional relays needed reference voltage to identify the direction of currents. This is the

voltage

Protective Relaying System Current Transformers (CTs) Voltage Transformers (VTs) 52 Relay DC Supply

Circuit

ResearchGate

Effective relay protection in HV/MV substations requires a thorough approach encompassing calculations,

precise

Also principles of various protective relays and schemes including special protection schemes like differential,

This allows engineers to select relays that operate reliably under electrical loads and avoid overheating or

contact

Protective Relaying System Current Transformers Voltage Transformers (VTs) (CTs) Relay 52 Circuit

Breaker Communications

The proposal itself and define the different protection zones should be based on impedance lines to be

determined by the calculation
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The objective of this presentation is to convey a basic understanding of protective relays to an audience of

engineers already familiar

The calculations are performed to determine appropriate relay settings that ensure protection and coordination

within the power

This document provides a sample calculation for setting the protection relay (MCAG relay) for a 100 MVA,

220/132 kV transformer

Then, the electrical engineering software is used to perform a more accurate setting calculation and protection

coordination. Also, the

Circuit Breakers (CBs), as well as Voltage and Current Transformers (VTs and CTs), are modeled as ideal

elements. Appropriate
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