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How to calculate the impedance
protection of relay protection

AI Overview
A distance relay calculates impedance by continuously measuring the voltage and
current at its location and computing the ratio Z=V/I, which is then compared to
preset thresholds to determine fault distance.Operating PrincipleA distance relay,
also called an impedance relay, protects transmission lines by estimating the
distance to a fault based on the apparent impedance between the relay location and
the fault point. It receives voltage input from a potential transformer (VT) and current
input from a current transformer (CT). Under normal conditions, the ratio of voltage
to current remains constant, keeping the relay inactive. When a fault occurs, the
voltage drops and current increases, reducing the measured impedance, which
triggers the relay if it falls below a preset threshold .Impedance CalculationThe relay
calculates the apparent impedance using the formula: Zapp=VRIR where VR is the
measured voltage and IR is the measured current at the relay terminal. For a uniform
transmission line with per-unit impedance z=r+jx and a fault at distance d, the line
impedance to the fault is: Zfault=d·z=dr+jdx For an ideal bolted fault (zero fault
resistance), the voltage at the fault point is approximately zero, so:
VR≈IR·dz⇒Zapp≈dz Thus, the relay estimates the fault distance as: d≈Zappz This
calculation allows the relay to determine whether the fault lies within its protection
zone .Zone SettingsDistance relays typically have multiple zones:Zone 1:
Instantaneous tripping for faults within a set reach (usually 80–90% of the line
length).Zone 2: Time-delayed tripping for faults beyond Zone 1, providing backup
protection.Zone 3: Further delayed tripping for remote faults or as backup for
adjacent lines . The relay continuously compares the measured impedance with the
preset zone settings. If the impedance falls within a zone, the relay issues a trip sig...
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Article Content

Generator Protection Theory

To avoid duplication, no other relay element''s specific relay setting input screen will
be shown today in this “Generator Protection Theory” presentation as all settings will
be calculated, discussed, and

Surge Protection Device for Solar PV 2026: Type 1 & Type 2 SPDs

Surge protection device for solar PV 2026: Type 1 and Type 2 SPD selection,
installation, and NEC compliance. Protect systems from lightning.

TVS Diodes: A Complete Guide to PCB Voltage Protection | LCSC

Calculate the via count to ensure low-impedance discharge paths. Placement
Strategy: Always Select a placement location immediately adjacent to the connector.
This ensures the

TRANSFORMER PROTECTION RELAY SETTING CALCULATION

Step 2: Calculate Maximum Fault Current Using the transformer impedance, calculate
the maximum short circuit current: Fault current = FLC Ã— (100 / Transformer
impedance %) This current is what

Line Protection Using Impedance (Distance) Relays

When a system has too many radial lines protection using time delay overcurrent
relay becomes impractical. Time delay for relay closest to the source becomes
excessive. This problem

1. Distance Protection

Line ZLL and second Adjacent Long Line Z2LL can be calculated. If there is more than
one Transformer, the resultant Impedance considering the Transformers are in
parallel is taken. The Limiting

Fundamentals of Distance Protection

Introduction Impedance relays and automatics are devices whose function is based
on the magnitude and angle of impedance. The main group of impedance relays is
distance protection devices. Other

Line Protection Using Impedance (Distance) Relays

Distance relays measure impedance (Z = V/I) to detect faults. The settings are based
on: Line impedance (primary & secondary values).

Electrical Panel Surge Protection Systems & Devices

Ensure facility safety with robust electrical panel surge protection. Explore Type 1
and Type 2 SPDs engineered for industrial control systems. Request a quote.
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Electrical Protection Systems: IEC 60909 (2026) | Enginist

Deep Dive: Electrical Protection Systems - Short Circuit Analysis and Circuit Breaker
Selection Guide Learn how to design safe electrical protection systems using short
circuit analysis.

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

Relay Protection in HV/MV Substations: Calculations, Settings ...

Effective relay protection in HV/MV substations requires a thorough approach
encompassing calculations, precise settings, meticulous coordination, informed relay
selection, and

Distance Relay (Zone 1, 2, 3) Setting Calculator

This calculator determines the impedance reach and time delay settings for Zones 1,
2, and 3 of a distance relay, designed for transmission line protection per IEC 60255
standards.

Distance Protection Relay Calculation

Calculate relay reach, impedance, and fault distance. Set zones, timing, and
secondary values quickly. Export clear audit reports for safer line studies today.

Distance Protection Relay Settings Guide

This document discusses distance protection relay setting calculations. It provides
the following key points: 1. Distance protection relays measure impedance to detect
faults by comparing the measured

Relay Impedance Optimization for Distance Protection

Explanation Calculation Example: This calculator provides the basic calculations for
setting the impedance reach of a distance protection relay. It calculates the line
impedance, converts

Fundamentals of Distance Protection

The principle of distance protection is based on the determination of the fault
impedance from the measured short-circuit voltage and current at the relay location
as illustrated in figure 1.

Distance Protection Relay Settings Guide

Distance protection relays measure impedance to detect faults by comparing the
measured impedance to a set value. They are used to protect transmission lines and
provide faster, more selective
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Transformer Protection Settings Calculator (Inrush Based)

Professional Transformer Protection tool. Calculates Holcomb/Specht inrush current
and automatically suggests valid relay settings (ANSI 50/51/87) with IEEE/IEC
standard references.

Current Transformer (CT) Guide: Accuracy & Selection

Comprehensive CT guide covering ratio selection, accuracy classes (ANSI/IEC),
burden calculation, saturation, knee point, and safety. Includes real-world

Inrush Current: Calculator & Limiter — IC vs Traditional

Inrush Current: From Basics to Calculation & IC Selection (Traditional vs IC) Learn
what inrush current is (aka inrush surge current / current inrush), estimate peak &
energy in one minute,

Transformer Protection Application Guide

Transformer Protection Application Guide This guide focuses primarily on application
of protective relays for the protection of power transformers, with an emphasis on the
most prevalent protection schemes

Transformer Fault Current & Protection Calculator

Transformer Fault Current & Protection Calculator This transformer fault current and
protection calculator computes three-phase, single line-to-ground, line-to-line, and
double line-to-ground fault

8 essential relay operating principles of catching faults

Relay operating principles may be based upon detecting these changes, and
identifying the changes with the possibility that a fault may exist inside its assigned
zone of protection. We will

Mastering Distance Protection and Calculations: Never Mess Up ...

The first part of this article series delved into the fundamentals of overcurrent
protection, exploring the intricacies of relay coordination, the impact of source
impedance, and the application of

Relay Impedance Optimization for Distance Protection

A: Distance protection relays are designed to protect power transmission lines and
equipment from faults by measuring the impedance to the fault location. They
operate based on the
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Contact Us

For more information, pricing, or custom solutions, please contact us:

Website: https://adicor.eu
Email: info@adicor.eu
Phone: +33 6 48 37 92 15
Address: 12 Rue de la Paix, 75002 Paris, France

This document is for informational purposes only. Specifications subject to
change without notice.
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