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Extended abstract
The paper’s main objective is the study of typical
electromagnetic disturbances (harmonic distortions,
unbalance, voltage dips) propagation in distribution
power grids using a software tool. The analysis of
propagation of disturbances is a complex issue, which
involves: detection and analysis of electromagnetic
disturbances, modelling of power grids’ elements, and
study of existing disturbances influence upon the grids’
elements.
The software tool described in the paper is a virtual
instrument developed for analyzing the propagation of
electromagnetic disturbances. It serves the study of
harmonics, unbalance and voltage dips propagation
phenomenon in radial distribution power grids.
The paper contains the following aspects: theoretical
support of the software tool, description of the created
virtual instrument and its usage; paper ends with a
section of conclusions where it is underlined the virtual
instrument importance.
The propagation of conducted electromagnetic
disturbances in distribution power grids is a complex
phenomenon whose study implies the necessity of many
financial investments, because it supposes the realization
of simultaneous in-situ measurements in different grid’s
points. The use of PCs for the simulation of this
phenomenon represents a simpler and accessible
alternative. In paper are presented the methods for the
analysis of propagation and a virtual instrument
developed for the analysis of harmonics and unbalance

propagation through the distribution grids. Thus, it is
proposed a particular grid that supplied 3 types of
consumers. The virtual instrument procedure supposes:
(i) the introduction of input data whose effect is the
generation of consumers’ currents injected in the
distribution grid; (ii) the propagation of existing
disturbances calculus; (iii) display of output data that is
the power quality indicators at the grid transformers
busbars.
As a result to the performed analysis, the followings have
been observed:
1). The disturbances propagate entirely along the electric
lines, but when they go through the grid’s
transformers, their characteristics change regarding to
the transformer connection;
2). The zero sequence components of harmonics from the
secondary side of transformers that have the Dyn
connection, are not found at the primary side;
3). The harmonic currents produce harmonic voltages at
the transformers busbars; as a result, the non-linear
customers influence the proper function of the linear
ones.
The usage of the presented software tool offers the
following advantages:
1). Simulation of harmonic polluted and unbalanced
operating states;
2). Friendly graphic interface;
3). Workable results in a short time.

