TUTORIAL 1
Harmonics in Distribution Networks
Background
Future distribution networks will be characterized by fundamental changes on the side of consumers, on the
side of distributed generation and on the side of the network and its operation. The replacement of
incandescent lamps by modern lamps with electronic ballast, the increasing use of inverter-based generation
(e.g. PV-inverters) and the introduction of plug-in electrical vehicles are just a few examples. All of them are
potential sources of voltage and current distortion, This will be “classical distortion”, up to 2 kHz, as well as
“supraharmonics”, between 2 and 150 kHz.

Aim of the tutorial
The tutorial will inform about recent findings in the field of harmonics (below 2 kHz and between 2 kHz and
150 kHz) In particular the typical emission of modern electronic devices, the immunity of equipment against
distortion at higher frequencies, measurement methods and measurement accuracy issues, aspects of
harmonic modelling and the results from grid measurements and case studies are presented. An overview of
existing situation and recent activities in standardization work related to harmonics is given.
The tutorial provides to the participants a holistic look on harmonic aspects in distribution networks. The
participants (network distributors, equipment manufacturers, costumers, researchers and regulators) can
improve their knowledge and understanding of harmonic phenomena and how to manage them in an
effective way.

Content
1.
2.
3.
4.
5.

Theory of harmonics and waveform distortion
Harmonic measurements (instrument transformers; IEC 61000-4-30; harmonic indices)
Modern sources of emission (PV, wind power, lamps, others)
Supraharmonics: 2-150 kHz (measurements, phenomena and modeling)
Harmonic standards (overview and ongoing developments)

Expected benefits
Participants will gain an improved understanding of:
• major types of harmonic emission and their sources
• basic principles of harmonic propagation and their effects
• main factors influencing measurement accuracy
• key issues for an effective measurement of harmonics, especially at frequencies higher than 2kHz
• comprehensive overview of recent standardization in the field of harmonics

Who should attend
This tutorial is intended for all stakeholders (network distributors, equipment manufacturers, certification labs,
costumers and regulators) who want to improve or refresh there knowledge in the field of low order
harmonics and higher frequency emission in distribution grids.

Support material
A copy of all the presentation material used in the tutorial will be supplied to delegates.
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