
Relay protection balance coefficient

Article Overview

The Relay Protection Balance Coefficient is calculated as the ratio of actual fault current to the relay pickup

current, often expressed using the Plug Setting Multiplier (PSM) and Time Setting Multiplier (TSM) in IDMT

relays.

Definition and Purpose

The Relay Protection Balance Coefficient is used to quantify the relationship between the fault current flowing

through a relay and the relay's pickup setting. It ensures proper coordination between upstream and

downstream relays, allowing selective tripping and minimizing unnecessary outages . This coefficient is

particularly important in overcurrent protection schemes and IDMT relays.

Formula

The coefficient can be expressed as: Balance Coefficient (BC) = Fault Current / Relay Pickup Current Where:

o Fault Current is the actual current at the relay location during a fault.

o Relay Pickup Current is the minimum current at which the relay begins to operate (also called Plug Setting).

In terms of relay settings using PSM and TSM: PSM = Fault Current / Plug Setting Current Operating Time =

Base Time x TSM (Time Setting Multiplier) The Balance Coefficient is effectively equivalent to the PSM,

which is used in the IDMT relay characteristic curves to determine the operating time . For numerical relays,

the operating time can be calculated as: t = TSM x f(PSM) Where f(PSM) is the time-current characteristic

function of the relay, which depends on the type of inverse curve (standard inverse, very inverse, extremely

inverse).

Practical Application

o Select Relay Pickup: Determine the minimum current that should trigger the relay.

o Calculate PSM: Divide the expected fault current by the relay pickup.

o Set TSM: Adjust the time multiplier to ensure proper grading between upstream and downstream relays.

o Compute Operating Time: Use the relay's IDMT curve to find the trip time for the given PSM and TSM.

This approach ensures selectivity, reliability, and coordination in the protection system, preventing upstream

relays from tripping before downstream relays clear the fault . By using the Balance Coefficient, engineers can

optimize relay settings to achieve fast fault clearance while maintaining system stability.

A primary motor protective element of the motor protection relay is the thermal overload element and this is

accomplished through
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However, as distance relays are mainly designed for transmission networks, there are several issues to deal

with in

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

defense for the electrical

CM phase balance current relay The CM relay is designed to provide protection against unbalanced phase

currents by operating to

A relay is connected across the secondaries of the CTs. The balanced protection schemes provide protection

against earth fault in

The relay must be able to discriminate (select) between those conditions for which prompt operation is

required and

Perform power system simulations of selected faults and observe how a given protection principle

(overcurrent, impedance, and

To determine stability voltage for through fault Vs'' Voltage across the relay at IFS (VS) CT Resistance (RCT)

A differential protection relay is defined as the relay that operates when the phase difference of two or more

identical electrical

Effective relay protection depends on accurate calculations, optimal settings, careful coordination, appropriate

When the protection is implemented using a current relay, the current value at which the relay should operate

must be determined

Setting the pickup current and slope of differential relays of power transformer protection is a well-known

compromise.

They vary from balanced-beam (amplitude comparison) and induction cup (phase comparison)

electromagnetic relays,

Power System Protection philosophies Short-circuit calculations (Ohmic Methodology / Per Unit Calculation

(IEC 60909/ IEEE 242

Voltage Balance Differential Relay: In this voltage balance differential relay arrangement, two similar current

transformers are
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The document provides recommended settings for various generator protection relays according to IEEE

C37.102. It lists the

Web: https://morwarreconst.co.za
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