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Arc suppression coil and grounding
transformer relay protection settings

Overview
Microsoft Word This paper proposes a strategy for the protection of transformer
banks and ASC in a compensated-grounded distribution substation Transformer.

Key Takeaways
Relay protection for arc suppression coils (Petersen coils) and grounding transformers
requires careful tuning to detect residual ground faults while coordinating with
transformer differential protection.Arc Suppression Coil (ASC) Protection

An arc suppression coil, also known as a Petersen coil, is used in resonant-grounded
or compensated networks to neutralize the capacitive component of single line-to-
ground (SLG) faults, reducing fault current and minimizing fire risk . Key
considerations for relay protection include:

• Residual Current Monitoring: Since the ASC reduces ground fault current,
conventional differential protection may not detect SLG faults. A residual current
compensation (RCC) module or zero-sequence overcurrent relay is often used to
monitor the continuity of the grounding path and detect faults .

• Tuning: The ASC must be tuned to the network's capacitance to ground to achieve
resonant compensation. Incorrect tuning can result in higher fault currents or failure
to detect faults.
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• Alarm and Trip Settings: Relays should provide alarm for minor deviations and trip
for sustained faults. Typical settings involve:
• Definite-time elements for trip: e.g., 126% pickup with 5-second delay.

• Alarm elements: e.g., 108% pickup with 4-second delay.

• Inverse-time elements may also be used for coordination with upstream protection .

Grounding Transformer Protection

Grounding transformers provide a neutral point for Yg/Yg or delta-wye systems.
Protection settings should consider:

• Differential Protection (87T): Main protection for transformer windings. Must
coordinate with ASC relays to avoid nuisance tripping due to low-magnitude ground
faults.

• Overcurrent Protection (50/51): High-side and low-side overcurrent relays should be
set to:
• Detect high-magnitude faults on the transformer or feeder.

• Include a short delay (e.g., 8 cycles) to allow differential elements to operate first .

• Voltage-Based Protection: Some applications use V/Hz or overfluxing curves to
prevent transformer damage during overvoltage or overflux conditions.
Coordination Strategy
• Sequence: Ensure 87T differential protection has priority for internal faults. ASC or
residual current relays handle external SLG faults.

• Time Delays: Use short delays (5–8 seconds) for ASC trip elements to avoid
unnecessary interruptions while allowing differential relays to clear internal faults
first.

• Periodic Testing: Verify ASC tuning and relay settings regularly to maintain proper
compensation and fault detection.
Practical Notes
• In compensated-grounded systems, ground fault currents are very low, so standard
overcurrent relays may not operate reliably .

• Monitoring continuity of the grounding path is critical to ensure the ASC is
functional.

• Relay settings should be coordinated with system MVA, transformer impedance,
and network capacitance to avoid misoperation. By combining residual current
monitoring, differential protection, and carefully tuned time/current settings, utilities
can ensure safe operation of both arc suppression coils and grounding transformers
while minimizing fire risk and service interruptions .

© 2026 COETZER OPTICAL SYSTEMS (Pty) Ltd - All rights reserved



Page 3/10

Article Content

Microsoft Word

This paper proposes a strategy for the protection of transformer banks and ASC in a
compensated-grounded distribution substation

Transformer Protection Application Guide

Transformer Protection Application Guide2. Protection Example and General
Concepts3. Fuses4.2 Percentage Restraint and Minimum Operate4.4.2 Recovery
Inrush5. Turn-to-Turn Faults9. Thermal Protection (49)10 Associated Issues 10.1
Harmonics During CT SaturationThis guide focuses primarily on application of
protective relays for the protection of power transformers, with an emphasis on the
most prevalent protection schemes and transformers. Principles are emphasized.
Setting procedures are only discussed in a general nature in the material to follow.
Refer to specific instruction manuals for your relay. T...See more on site.ieee IEEE
Xplore

Control Strategy for Arc-Suppression-Coil-Grounded Star-Connected

The power electronic transformer (PET), as a future alternative low-frequency
distribution transformer, also needs grounding. This

Contact Arc Mitigation & Prevention

Most use an AC coil, with a laminated steel core (yoke) and armature. The magnetic
pull is designed to be a great deal higher than

Open-Delta Voltage Transformer Connection for Earth-Fault Detection

Example 3 — Resistance/Petersen-Coil Grounded System, Partial Fault On a system
with a neutral grounding resistor

Transformer Protection Application Guide

This guide focuses primarily on application of protective relays for the protection of
power transformers, with an

Where Do We Use Arc Suppression Coil (Petersen Coil)?

The arc suppression coil (ASC), also known as Petersen coil, is used to compensate
the capacitive earth fault currents

Arc suppression coil and method for grounding

An arc suppression coil for a three-phase electric power network comprises a
transformer core having three limbs: a first limb, a
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Resonant Grounding or Arc Suppression Coil Grounding:

The reactor is provided with tapping to change the inductance of the coil. By
adjusting the tappings on the boil, the coil can be tuned

Arc Suppression Coil or Petersen Coil

Arc Suppression Coil Definition: An arc suppression coil, also known as a Petersen
coil, is an inductive coil used to

Application of Modern Solutions on Grounded Neutral Point in ...

This paper gives a specific review of basic technical characteristics for solutions with
compensated (resonant)

What is Peterson Coil Grounding?

Therefore, Peterson coil is also known as a ground fault neutralizer or arc suppression
coil. Peterson coil is rated for a short time of

Microsoft PowerPoint

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

Electrical Grounding Using the Ground-Fault Neutralizer (Petersen Coil ...

Learn about the ground-fault neutralizer method of system grounding, its main
characteristics, advantages,

Resonant grounded system (Ground-Fault Neutralizer)

A resonant grounded system can significantly reduce the ground fault currents. This
grounding system basically consists of a tuned

Resonant Grounding or Arc Suppression Coil Grounding:

An arc suppression coil (also called Peterson coil) is an iron-cored coil connected
between the neutral and earth as shown in Fig.

How Arc suppression reactors (Earth fault neutralisers or ...

Reducing the arc current Arc-suppression reactors are also named earth fault
neutralisers or Petersen-coils after W.

NPS/003/003 – Technical Specification for Arc Suppression Coils

An Arc Suppression Coil (ASC) shall be applied in conjunction with a bypass circuit
breaker and a neutral earthing resistor, to the

Eaton s Guide to Surge Suppression
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Eaton has an extensive family of surge protective devices (SPD) for any facility or
application. Using our Powerware and Innovative

Transformer Protection Application Guide

Transformer Protection Application Guide This guide focuses primarily on application
of protective relays for the protection of power

What is the function of Structure Characteristics and Role of Arc ...

Explains the arc suppression coil''s role in grounding systems to limit fault current
systems to limit fault current and

A Call to Action: Say YES to Restricted Earth Fault Protection

This paper aims to fill the gap and serves as a renewed call to action for the industry
to use REF elements to increase the

Arc-suppression coil based on transformer with controlled load

In order to develop an arc-suppression coil (ASC) with rapid and continuous
regulation and limited harmonic output in

Novel active arc suppression and protection technology for distribution ...

Abstract To address the challenges of arc suppression and protection for single line-to-
ground (SLG) fault in neutral

What is the function of Structure Characteristics and Role of Arc ...

Explains the arc suppression coil''s role in grounding systems to limit fault current
systems to limit fault current and

A Call to Action: Say YES to Restricted Earth Fault Protection

This paper aims to fill the gap and serves as a renewed call to action for the industry
to use REF elements to increase the

Arc-suppression coil based on transformer with controlled load

In order to develop an arc-suppression coil (ASC) with rapid and continuous
regulation and limited harmonic output in

Novel active arc suppression and protection technology for distribution ...

Abstract To address the challenges of arc suppression and protection for single line-to-
ground (SLG) fault in neutral

Power transformer protection relaying (overcurrent, restricted earth ...
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The considerations for a transformer protection vary with the application and
importance of the power transformer. It is

Protection Relays

4.5.1 Protection, alarm and arc suppression coil control relays shall be chosen in
accordance with the schedules at the end of this

A comparative investigation of flexible arc suppression devices in ...

In order to replace the expensive Peterson coil, some scholars proposed to use the
existing zig-zag grounding transformer in the

Arc Suppression Coil ⚡ Save Your System From DISASTER!

�� In this video, we will fully understand how Arc Suppression Coil protects your power

Neutral Grounding Comparison : Solid vs NGR vs Coil

Neutral grounding method determines fault current magnitude, relay coordination
requirements, and transient

Arc suppression circuits

Spark Suppression circuits are designed to reduce arcing and noise generation
produced in switches and relays. When

Paper Title (use style: paper title)

Keywords— Residual overvoltage protection, protection relay, settings, ground fault,
zero-sequence voltage I. INTRODUCTION The

Prevent Relay Arcing using RC Snubber Circuits

Using RC (Snubber) Suppression Parallel with the Load Sources Arc suppression An
arc is produced across the contacts when a

Understanding High Voltage System Arc Suppression Coils: A ...

Introduction to Arc Suppression Coils Arc suppression coils, also known as grounding
or neutral grounding coils, play

How to Size Arc-Suppression Coil (Petersen Coil) Grounding Systems ...

An arc-suppression coil (ASC) grounding system is a low-current resonant grounding
system. By connecting an

Application of Modern Solutions on Grounded Neutral Point in ...

This paper gives a specific review of basic technical characteristics for solutions with
compensated (resonant)
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between the neutral and earth as shown in Fig.
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breaker and a neutral earthing resistor, to the
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Eaton has an extensive family of surge protective devices (SPD) for any facility or
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of protective relays for the protection of power
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This paper aims to fill the gap and serves as a renewed call to action for the industry
to use REF elements to increase the

Arc-suppression coil based on transformer with controlled load

In order to develop an arc-suppression coil (ASC) with rapid and continuous
regulation and limited harmonic output in

Novel active arc suppression and protection technology for distribution ...

Abstract To address the challenges of arc suppression and protection for single line-to-
ground (SLG) fault in neutral
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This paper proposes a strategy for the protection of transformer banks and ASC in a
compensated-grounded distribution substation

Transformer Protection Application Guide

Transformer Protection Application Guide2. Protection Example and General
Concepts3. Fuses4.2 Percentage Restraint and Minimum Operate4.4.2 Recovery
Inrush5. Turn-to-Turn Faults9. Thermal Protection (49)10 Associated Issues 10.1
Harmonics During CT SaturationThis guide focuses primarily on application of
protective relays for the protection of power transformers, with an emphasis on the
most prevalent protection schemes and transformers. Principles are emphasized.
Setting procedures are only discussed in a general nature in the material to follow.
Refer to specific instruction manuals for your relay. T...See more on site.ieee IEEE
Xplore

Control Strategy for Arc-Suppression-Coil-Grounded Star-Connected

The power electronic transformer (PET), as a future alternative low-frequency
distribution transformer, also needs grounding. This

Contact Arc Mitigation & Prevention

Most use an AC coil, with a laminated steel core (yoke) and armature. The magnetic
pull is designed to be a great deal higher than

Open-Delta Voltage Transformer Connection for Earth-Fault Detection

Example 3 — Resistance/Petersen-Coil Grounded System, Partial Fault On a system
with a neutral grounding resistor

Transformer Protection Application Guide

This guide focuses primarily on application of protective relays for the protection of
power transformers, with an
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The reactor is provided with tapping to change the inductance of the coil. By
adjusting the tappings on the boil, the coil can be tuned

Arc Suppression Coil or Petersen Coil

Arc Suppression Coil Definition: An arc suppression coil, also known as a Petersen
coil, is an inductive coil used to
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The power electronic transformer (PET), as a future alternative low-frequency
distribution transformer, also needs grounding. This

Contact Arc Mitigation & Prevention
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pull is designed to be a great deal higher than
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Example 3 — Resistance/Petersen-Coil Grounded System, Partial Fault On a system
with a neutral grounding resistor

Transformer Protection Application Guide

This guide focuses primarily on application of protective relays for the protection of
power transformers, with an

Where Do We Use Arc Suppression Coil (Petersen Coil)?

The arc suppression coil (ASC), also known as Petersen coil, is used to compensate
the capacitive earth fault currents

Arc suppression coil and method for grounding

An arc suppression coil for a three-phase electric power network comprises a
transformer core having three limbs: a first limb, a

Resonant Grounding or Arc Suppression Coil Grounding:

The reactor is provided with tapping to change the inductance of the coil. By
adjusting the tappings on the boil, the coil can be tuned

Arc Suppression Coil or Petersen Coil

Arc Suppression Coil Definition: An arc suppression coil, also known as a Petersen
coil, is an inductive coil used to
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