
Calculation of Relay Protection Settings
for 10kV Substations

Article Overview

Relay protection settings for a 10kV system are calculated by determining pickup currents, time multiplier

settings, and coordination parameters to ensure selective and reliable fault isolation.

Key Steps in Relay Setting Calculations

1. Determine System Parameters: Start by collecting the system data, including line voltage (10kV), load

currents, transformer ratings, and fault levels. Calculate the maximum load current and the minimum and

maximum fault currents for different fault types (single line-to-ground, line-to-line, and three-phase) to define

the operating range of the relays . 2. Select Current Transformer (CT) Ratios: Choose CTs with primary and

secondary ratios that match the system load and relay requirements. This ensures the relay receives a

proportional current signal for accurate operation . 3. Calculate Pickup Current (Ip): The pickup current is the

threshold at which the relay starts timing. It is typically set above the maximum load current to avoid nuisance

tripping. A common approach is to set the pickup at 125-150% of the full load current, then adjust to the

nearest standard plug setting . 4. Determine Time Multiplier Setting (TMS): The TMS adjusts the relay

operating time according to the desired coordination with downstream relays. Using IEC 60255 inverse

time-current characteristics (Standard Inverse, Very Inverse, Extremely Inverse, or Long Time Inverse), the

operating time is calculated based on the fault current and plug setting multiplier (PSM), . 5. Coordination

with Downstream Relays: Ensure selectivity by providing a coordination time interval (CTI) between

upstream and downstream relays. The upstream relay should trip only if the downstream relay fails, preventing

unnecessary outages . 6. Fault Level and Relay Curve Analysis: Calculate the expected fault currents at each

relay location. Use these values to verify that the relay curves provide adequate sensitivity and do not

overreach into adjacent zones . 7. Transformer and Line Protection Settings: For transformers, calculate

differential relay settings, including through-fault stability and inrush restraint. For lines, determine impedance

relay reach and zone settings to cover the intended line segment without overreaching .

Practical Tools and Automation

Modern systems often use software tools for automated calculation of relay settings. These tools can compute

maximum current protection, cutoff settings, and provide warnings if settings violate sensitivity or

coordination requirements. For 10kV distribution networks, microprocessor-based relays allow precise

configuration and simulation of fault scenarios .

Summary

Calculating relay protection settings for a 10kV system involves:
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o Collecting system and fault data

o Selecting appropriate CT ratios

o Setting pickup currents and TMS values

o Coordinating upstream and downstream relays

o Verifying relay curves against fault levels

o Configuring transformer and line protection parameters Following these steps ensures selective, sensitive,

and reliable protection, minimizing equipment damage and preventing widespread outages. Using IEC 60255

standards and automated calculation software can streamline the process and improve accuracy .

The document provides calculations for relay settings for different components in a power system network. It

calculates the fault

Development of new methods of automated coordination of traditional step-type protection and

multidimensional

Power System Protection Setting Calculations The electrical grid is a vast and intricate system designed to

ensure the

The document provides relay setting calculations for protection devices at a 132kV switchyard, including a

132kV busbar differential,

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

precise settings,

This document provides a summary of relay settings for protection devices in the 132kV switchyard of a 1x18

MW co-generation

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

precise

Currently, the task of developing an integrated system for automated calculation of relay protection settings,

which

The scope of study involves calculating the settings for protective relays to achieve selectivity during faults

ocurring in

Relay Setting Calculations for Substation. This document provides relay setting calculations for the Rusayl-09

primary substation and
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Relay Setting Calculation - Free download as PDF File (.pdf), Text File (.txt) or read online for free. This

document provides an

The document discusses overcurrent protection calculations and settings for a power system network. It

provides a single line

for calculating the settings of various protective relays at traction substations and sectioning posts: 1. Ohm

Impedances The following

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

220/132 kV transformer

This document provides calculations for setting protection relays for a distribution transformer with three

windings. It includes: 1) Data

When the protection is implemented using a voltage relay, the selected setting must be equal to or exceed the

calculated stabilizing
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