
Page 1/10ALFA PRO · alfa-pro.co.za

Harmonic Mitigation Solution for
Distribution Boxes

Overview
Harmonics can negatively affect the power quality and distribution network''s
reliability, leading to equipment damage and downtime.

Key Takeaways
Harmonic mitigation in distribution boxes can be achieved using filters, active
compensation, proper equipment selection, and adherence to power quality
standards to reduce distortion and protect equipment.Understanding Harmonics in
Distribution Systems

Harmonics are unwanted frequencies in electrical systems that are integer multiples
of the fundamental frequency (e.g., 50 Hz in many regions), caused primarily by non-
linear loads such as variable frequency drives, computers, and power electronics .
These distortions can lead to overheating, equipment failure, voltage instability, and
reduced system efficiency .

Key Mitigation Techniques

1. Passive Filters

• Single-tuned or multi-tuned filters are installed in distribution boxes to provide a
low-impedance path for specific harmonic frequencies, effectively absorbing them .

• De-tuned filters prevent resonance and reduce the risk of amplifying certain
harmonic orders .
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• Passive filters are cost-effective for targeted harmonic orders but may be less
flexible for varying load conditions. 2. Active Power Filters (APF)

• APFs dynamically inject compensating currents to cancel harmonics in real-time,
maintaining voltage and current waveforms close to sinusoidal .

• They are effective across a wide range of harmonic orders and can adapt to
changing load conditions.

• APFs are more expensive than passive filters but provide superior performance in
sensitive or high-power installations. 3. Hybrid Filter Solutions

• Combining passive and active filters can optimize cost and performance, targeting
dominant harmonics with passive filters while using active filters for higher-order or
variable harmonics . 4. Equipment Selection and Design

• Selecting low-harmonic drives and power electronics early in the system design
reduces harmonic generation .

• Proper sizing of transformers and distribution components ensures that harmonic
currents do not exceed recommended limits (e.g., IEEE 519 standards: THDv ≤ 5%)
and prevents over-compensation . 5. Power Factor Correction and Load Management

• Maintaining a high power factor reduces harmonic currents and improves voltage
stability .

• Distributing non-linear loads across phases and avoiding overloading transformers
can minimize harmonic impact.
Implementation Considerations
• Monitoring: Continuous monitoring of voltage and current harmonics helps identify
problem areas and verify mitigation effectiveness .

• Compliance: Design mitigation measures to meet local and international standards
(e.g., IEEE 519, IEC 61000 series) without overcompensating, which can increase
costs and losses .

• Maintenance: Regular inspection of filters and compensation devices ensures long-
term reliability and prevents harmonic-related failures. By combining these
strategies—filters, active compensation, careful equipment selection, and adherence
to standards—distribution boxes can effectively mitigate harmonics, enhance power
quality, and protect connected equipment .

© 2026 ALFA PRO COMMUNICATION SYSTEMS (Pty) Ltd - All rights reserved



Page 3/10

Article Content

Harmonic mitigation

Danfoss offers a full portfolio of products for harmonic mitigation in high and low
power ranges, compatible

Active harmonic filter | Harmonic correction unit | Eaton

Learn about harmonic solutions that are commercially available or combinations of
products for reducing harmonic currents and

Solutions to Mitigate Harmonics – Power Quality Blog
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distribution system Predicted by the following equation:

(PDF) Technical Comparison of Harmonic Mitigation Techniques for ...

Comparative studies for the harmonic mitigation techniques in industrial electrical
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While this paper focuses on VFDs as a source of harmonics, it is important to note
that VFDs are not the only source of harmonics in
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Harmonics, which are undesired consequences of nonlinear loads, impact power
system stability and efficiency.
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Simulation results to validate the proposed methodology are presented. According to
the results, the proposed method

Addressing Harmonics in Power Distribution: Effects and

Harmonics can negatively affect the power quality and distribution network''s
reliability, leading to equipment damage and downtime.

Harmonics: Mitigation Techniques | EC&M

This article is part of a multi-part series on how to identify, monitor, diagnose, and
deal with harmonics in electrical

Harmonic solutions: The mitigation and reduction of harmonics

The following are harmonic solutions that are commercially available products or
combinations of products for reducing

the-tech-vortex

We would like to show you a description here but the site won''t allow us.

Addressing Harmonics in Power Distribution: Effects and

Harmonics can negatively affect the power quality and distribution network''s
reliability, leading to equipment damage and downtime.

Harmonics: Mitigation Techniques | EC&M

This article is part of a multi-part series on how to identify, monitor, diagnose, and
deal with harmonics in electrical

Harmonic solutions: The mitigation and reduction of

The following are harmonic solutions that are commercially available products or

the-tech-vortex

We would like to show you a description here but the site won''t allow us.

Harmonic mitigation

Harmonic distortion is the most regulated form of distortion, occurring in the
frequency range up to 2 kHz. Harmonics can damage

Power System Harmonics

Impact of harmonics can range from degradation of performance of equipment to its
serious failure. The effects of power system

Harmonic Distortion Effects and Mitigation in Distribution Systems
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1. Introduction Harmonic currents are present in modern electrical distribution
systems caused from non-linear loads

5 Harmonic Mitigation Methods That Help Keep Costs Down and

As you can see, each of these harmonic mitigation solutions has advantages and
disadvantages. When choosing, you

Harmonic mitigation

Harmonics compliance: Use mitigation only when needed Excessive total harmonic
distortion in the distribution network costs

A review and study of harmonic mitigation techniques

This paper provides an explanation of the various harmonic mitigation techniques
available to solve harmonic problems

Harmonic Mitigation Method with Multi-Resource Participation in

A large number of distributed energy resources (DERs) connected to distribution
networks, such as photovoltaic and

Harmonic Mitigation Techniques Applied to Power Distribution

A classification of the various available harmonic mitigation techniques is presented
in this paper aimed at presenting

Harmonic mitigation in grid-integrated renewable energy systems with ...

Harmonic challenges are significant in renewable energy systems (RES), arising from
the integration of components

Your questions answered: Power quality: How to mitigate harmonics

Understand the causes, code requirements for compliance and mitigation techniques
for harmonics in these

Solutions to Mitigate Harmonics – Power Quality Blog

There are three different types of solutions to attenuate harmonics: • Modifications in
the installation • Special devices

A Comprehensive Review of Harmonic Mitigation Strategies in Power ...

This paper critically compares different control strategies for harmonic mitigation in
distribution systems and microgrids with inverter

Case and Study
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Harmonic Mitigation Techniques Applied to Power Distribution Networks
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Characteristic harmonics are the predominate harmonics seen by the power
distribution system Predicted by the following equation:
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Comparative studies for the harmonic mitigation techniques in industrial electrical
systems are rarely found in the

APPLICATION GUIDE Harmonics in HVAC applications

While this paper focuses on VFDs as a source of harmonics, it is important to note
that VFDs are not the only source of harmonics in

8 Harmonic Mitigation Strategies (Techniques) in Power Systems

Harmonics, which are undesired consequences of nonlinear loads, impact power
system stability and efficiency.

Detect and Reduce Harmonics, Distortion, and Noise in | Interstates

Following the webcast " Power Systems: How to Detect and Reduce Harmonics,
Distortion, and Noise," many

An approach of incorporating harmonic mitigation units in an industrial ...

Simulation results to validate the proposed methodology are presented. According to
the results, the proposed method

Addressing Harmonics in Power Distribution: Effects and

Harmonics can negatively affect the power quality and distribution network''s
reliability, leading to equipment damage and downtime.

Harmonics: Mitigation Techniques | EC&M

This article is part of a multi-part series on how to identify, monitor, diagnose, and
deal with harmonics in electrical
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The following are harmonic solutions that are commercially available products or
combinations of products for reducing
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Harmonic mitigation

Danfoss offers a full portfolio of products for harmonic mitigation in high and low
power ranges, compatible

Active harmonic filter | Harmonic correction unit | Eaton

Learn about harmonic solutions that are commercially available or combinations of
products for reducing harmonic currents and

Solutions to Mitigate Harmonics – Power Quality Blog

To limit the propagation of harmonics in the distribution network, different solutions
are available and should be taken

Harmonic Mitigation Techniques: Reduce Power System Harmonics

This guide explains effective harmonics mitigation techniques —including equipment
selection, tuned and de-tuned

Basic solutions to mitigate harmonics

To limit the propagation of harmonics in the distribution network, different solutions
are available and should be taken

Harmonic Mitigating Transformer

Energy efficient harmonic mitigating transformers with zero sequence flux
cancellation technology, are specifically designed to treat

Harmonic Mitigation Throughout a Distribution System: A

Figure 8: Harmonic Damping with multiple R-APFs, located based on 13th harmonic
volt-age propagation, in the presence of (a)a 7th

Harmonic solutions: The mitigation and reduction of harmonics

The following are harmonic solutions that are commercially available products or
combinations of products for reducing

Addressing Harmonics in Power Distribution: Effects and

Therefore, the incorporation of harmonic mitigation units is essential to minimise the
effects of harmonic distortions and ensure the
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Addressing Harmonics in Power Distribution: Effects and Mitigation ...

This paper gives a brief overview of harmonics and investigates the sources, effects,
and various mitigation techniques

Harmonic mitigation

Danfoss offers a full portfolio of products for harmonic mitigation in high and low
power ranges, compatible

Active harmonic filter | Harmonic correction unit | Eaton

Learn about harmonic solutions that are commercially available or combinations of
products for reducing harmonic currents and

Solutions to Mitigate Harmonics – Power Quality Blog

To limit the propagation of harmonics in the distribution network, different solutions
are available and should be taken

Harmonic Mitigation Techniques: Reduce Power System Harmonics

This guide explains effective harmonics mitigation techniques —including equipment
selection, tuned and de-tuned

Basic solutions to mitigate harmonics

To limit the propagation of harmonics in the distribution network, different solutions
are available and should be taken

Harmonic Mitigating Transformer

Energy efficient harmonic mitigating transformers with zero sequence flux
cancellation technology, are specifically designed to treat
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Contact Us

Continue your research online:

Website: https://alfa-pro.co.za
Technical inquiry: https://alfa-pro.co.za/contact.html

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