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Abstract

We present a set of three posters to give an
overview of ""The harmonics in power systems", with a
synthesis study on three aspects:

Poster 1:
generalities”.

Poster 2: *“Harmonics in power systems: power”.

Poster 3: “Harmonics in power systems: effects,
solutions, standards”.

“Harmonics in power systems:
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1. Introduction

The increase in recent years of loads of
electronic components has created a major change in the
characteristics of electrical installations, which are
evident when analyzing the waveforms of voltage and
current in those circuits, which are increasingly different
from pure sinusoidal signals, due to various disturbances,
one of them are the harmonics. The contents covered in
this paper is structured into three posters, size AQ, as it is
explained below.

2. Poster 1: “Harmonics in power systems:
generalities”.

https://doi.org/10.24084/repqj07.p1

* General characteristics of the harmonics,
measure of the distortion of the wave, harmonic
impedances. Decomposition of a harmonic distorted
signal.

* Nonlinear loads as the source of harmonics.
Propagation of harmonics in the network. Influence of
phase angle of harmonics

* Sequence, direct, inverse and homopolar, the
harmonics in a balanced three-phase system.

The details are shown in figures 1 and 2.

3. Poster 2: “Harmonics in power systems:
power”

* Theories to the study of single-phase electric
power systems in the presence of harmonics: [Budeanul],
[IEEE].

* Theories to the study of three-phase electric
power systems, balanced and unbalanced, with the
presence of harmonics: [Budeanu], [IEEE].

The details are shown in figures 3 and 4.

4. Poster 3: “Harmonics in power systems:
effects, solutions, standards”

* Effects of harmonics in the different
components of an electrical system.

* Techniques to reduce harmonics.

* Reference and standards

The details are shown in figures 5, 6 and 7.
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5. Detail of posters
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Fig. 1. Detail of poster 1.

W= 450 Signal
=C-1ntinu-1us
component
0,5 = 180° 0,5 = 270°
Signal=—  Fundamental— 3™ Hamnonic:

+

Fundamental

+

3

3%

rmornic,
+
5% Harmanic
+
7% Harmeonic

7,

Fig. 2. Detail of poster 1.
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= Sinusoidal Voltage (Non harmonics)
= Non Sinusoidal Current (Harmonics)
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Fig. 3. Detail of poster 2.
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Fig. 4. Detail of poster 2.
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= Resonances with its conseguences in the
cument and the voltage

= Waorsening of the power facor

= Reduction of engine power

= High cuments by the neutral conductor

Harmonics:
Effects
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Fig. 5. Detail of poster 3.
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Fig. 6. Detail of poster 3.
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Resonance
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5. Conclusion

Harmonics have harmful effects in: conductors,
electrical machines, different types of electrical devices,
billing, etc. Therefore, at present, it is very important to
consider their presence in the design and maintenance of
electrical installations.
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