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Calculation of Relay Protection Current
for High Voltage Switchgear

Overview
Protection engineers calculate the maximum load current, the minimum fault current,
and the full range of possible voltage levels to ensure relay performance under all
conditions.

Key Takeaways
Relay protection settings for HV switchgear are calculated to ensure sensitivity,
selectivity, and reliability, involving fault current analysis, impedance and time-dial
settings, and coordination with downstream devices. Key Steps in Relay Protection
Calculations1. Fault Level and Current Calculations The first step is to determine the
maximum and minimum fault currents for different fault types, including single line-to-
ground, line-to-line, and three-phase faults.

These calculations are essential to set the relay thresholds accurately and ensure
proper operation under all conditions. Fault analysis tools or software like DIgSILENT
PowerFactory are commonly used to simulate these scenarios and account for future
grid expansions. 2.

Impedance and Distance Protection Settings For transmission lines, impedance relays
are used to detect faults along line segments. The zone reach is typically set as a
percentage of the line impedance: Zone 1: 80–90% of the line impedance for
instantaneous operation. Resistive and arc resistances are included in the calculation.
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Zone 2: 100% of the protected line impedance plus 50% of the adjacent line
impedance to ensure backup protection. Mho characteristics are preferred for phase
faults in EHV systems due to their speed and stability, while quadrilateral
characteristics are often used for phase-to-ground faults. 3.

Time-

Dial and Grading Settings Time-dial settings are calculated to achieve selectivity
between upstream and downstream relays. The grading time is the intentional delay
between consecutive protection stages to prevent unnecessary tripping of upstream
devices. Inverse time relays require longer grading times to account for
measurement inaccuracies, while definite time relays use fixed delays.

4. Transformer Differential and Inrush Restraint For transformer protection,
differential relays are set to detect internal faults while remaining stable during
through-faults and inrush conditions. Calculations include: Differential current
thresholdsHarmonic blocking for inrush currentsThrough-fault stability checks 5.

Coordination with Downstream Relays Relay settings must be coordinated with
downstream devices to ensure selective tripping. This involves comparing operating
times and current settings so that only the relay closest to the fault operates first,
while backup relays act if the primary fails. 6.

Current and Voltage Transformer Ratios Accurate relay settings require correct CT
and VT ratios to ensure the relay receives proportional signals.

TA

P scaling is used in numerical relays to convert secondary currents into per-unit
values for consistent operation across multiple windings. 7. Software and
Documentation Modern utilities use software like ADMO or PowerFactory to manage
relay settings, perform calculations, and maintain documentation.

Templates are created for each relay type, including model, firmware, and serial
number, ensuring consistent and auditable settings management.

Practical Considerations

Sensitivity vs. Selectivity: Settings must balance fast fault clearance with minimal
disruption to healthy parts of the network. System Expansion: Calculations should
consider future load growth and network changes.

Validation and Testing: Relay settings must be verified through simulation and field
testing before commissioning. By following these steps, engineers can ensure that HV
switchgear is protected effectively, minimizing equipment damage, maintaining
system stability, and reducing outage areas during faults.

© 2026 METRA FIBER MARKET - All rights reserved



Page 3/5

Article Content

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

Protection engineers calculate the maximum load current, the minimum fault current,
and the full range of possible voltage levels to ensure relay performance under all
conditions.

Relay Settings Calculations

During external faults, the relay changes to high-security mode and switches from
Slope 1 to Slope 2 to avoid relay mal-operation resulting from CT saturation. In
contrast to small CT errors for load current,

Relay Setting Calculation Overview | PDF | Volt | Relay

The calculations are performed to determine appropriate relay settings that ensure
protection and coordination within the power system network.

RELAY SETTING CALCULATION

Calculation for Transformer Differential Protection 87T settings : ... Rated Current @
67 MVA at Highest tap= MVA*1000/SQRT(3) x KV 299 A Rated Current @ 67 MVA at
Nominal tap=

Relay Setting Study for 11kV Switchgear

Calculation methods and settings are provided based on the substation equipment
ratings and fault current contributions. A final relay setting table is also included.

Protective Relaying in High Voltage Networks:

Explore principles and configurations of protective relaying in high voltage systems.
Ensure fast, selective fault clearance per IEC/IEEE standards.

Relay Settings Calculations – Protection Relay

This technical report refers to the electrical protection of all 132kV switchgear. These
settings may be reevaluated during the commissioning, according to actual and
measured values.

CALCULATION AND SETTING OF RELAYS IN TRANSMISSION

The proposal itself and define the different protection zones should be based on
impedance lines to be determined by the calculation referred to in the previous
section of this article.

Relay Coordination Study: Selectivity Calculations | EEP
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The scope of study involves calculating the settings for protective relays to achieve
selectivity during faults ocurring in the electrical network for the 13.8 kV and 4.16 kV
projects.

Distribution Automation Handbook

When the protection is implemented using a current relay, the current value at which
the relay should operate must be determined first. By means of the stabilizing
voltage and the current setting, the

Industrial Relay Brands — Top 10 (2026) – Electrical

Not all relays are equal — this guide ranks top industrial relay makers by reliability,
features, certifications, and price.

Arc Flash Protection: Methods, PPE, Risk & Safety

Common arc flash protection methods include de-energizing equipment, arc flash
studies, faster fault clearing, protective relays, circuit

35kV Indoor Epoxy Resin Cast Current Transformer for Medium Voltage ...

LZZBJ9-35/270 Indoor Epoxy Resin Cast Current Transformer is a 35kV-class, pillar-
type CT designed for current measurement, energy metering, and relay protection in
indoor medium-voltage ...

EE6702 Protection and Switchgear notes R2013 | PDF

This document provides an overview of protection and switchgear for an electrical
engineering course. It includes definitions of key components in a power system like
transformers, circuit breakers, and

LZZBJ9-12/150b/2S Current Transformer for Indoor Switchgear

Its compact 150b structure and dual-secondary (2S) configuration make it ideal for
space-constrained panel layouts requiring separate metering and protection circuits.
⚙️ The LZZBJ9-12/150b/2S ...

Low-Voltage Indoor CT for Accurate Metering and Monitoring

It delivers galvanically isolated secondary current signals (1 A or 5 A) proportional to
primary current, making it ideal for integration into indoor switchgear cabinets,
metering panels, and ...

Electrical Standards and Codes Overview

The standards cover topics like electrical installations, fire safety, lightning
protection, transformers, switchgear, cables, motors, earthing, and road lighting.
Compliance with the appropriate standards is
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Electrical Substation Design Course from Basic to Advanced

What you''ll learn Introduction to Substations: Components, applications,
Installations, Design basis, SLD, symbols, Review Major equipment & ancillaries:
Power transformers, Circuit breaker, Voltage

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.

Contact Us

Continue your research online:

Website: https://metramarket.es
Technical inquiry: https://metramarket.es/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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