
AN ELECTROMAGNETIC FIELD MEASUREMENT PROTOCOL FOR 
MONITORING POWER LINES

C. Lubritto, A. Iavazzo, A. D'Onofrio, A.Palmieri, C.Sabbarese, F.Terrasi

Dipartimento Scienze Ambientali, Seconda Università di Napoli, Via Vivaldi 43,  81100
Caserta

INTRODUCTION
In the actions aiming to prevent risks related to the exposure to Low Frequencies Non
Ionising electromagnetic Radiations (ELF-NIR) [1-5], always arises the need to perform
measurements in order to assess the field level existing in the considered sites [6,7]. As a
matter of fact very often it turns out difficult to predict, on the base of calculations, with
sufficient approximation the field levels, due to extended variability of environmental
conditions (e.g. coexistence of several sources, ground and building conformation, etc..).
The measurement procedures must follow a methodology that could allow to minimise the
interferences with the measurement set-up and the systematic and accidental errors. Risks for
the operator and damages to the instrument should also be taken into account. One of the goal
set for this research program was then the definition of the measurement protocol for
electromagnetic field generated by low frequency non ionising radiation sources. In particular
sources like power lines will be considered in order to validate the protocol by means of in-
field measurements. 

MEASUREMENT PROTOCOL
Low frequency fields are characterised by high wavelengths and then the measurements are
normally made in near-field zone. In this regime electric and magnetic fields interact with the
sources, exchanging energy in a complex way and it is mandatory to measure them separately
and independently, being the electric field due to the power line tension and the magnetic
field to the flowing current [5,6]. It is known the intrinsic source complexity: the electric field
is due to the charge distribution on the surface of the cables and, normally, can be represented
by lines originating from the cables and ending to the ground, the magnetic field, on the other
hand, is governed by the current distribution in the cables and is, normally, represented by
closed lines centered on the cables.
The preliminary step in the definition of a measurement protocol for low frequency electric
and magnetic field has been the inventory of the characteristics, both of the sources and
measurement points: power line type, measurement zone features, choice of the measurement
points assisted by an adapted field simulation software [8].
In more details the relevant information for the measurement of electric and magnetic fields
generated by a power line are:

a) power line type: simple or double set of three cables, working tension in kV, height
and shape of the cables;

b) measurement zone features: distances from houses and other buildings, existence of
other sources, etc.;

c) analysis of possible perturbation sources for the measurement;



d) current flow load during the day. 

Using these kind of information and suited models a preliminary analysis of electric and
magnetic field values generated by a source of power line kind can be performed. In this way
a predicted dependence of the fields upon the distance and other configuration parameters of
the source can be obtained.
To advance in a measurement protocol definition for low frequency electric and magnetic
fields  it is crucial to get the right feedback from in-field measurements and then use the
appropriate instruments. In this work the in-field measurements have been carried out using
the broad band instrument PMM8053 to which was connected, by means of an optical fibre,
the isotropic probe EHP50[9]. This probe is characterised by a response function with an
acceptance window 0.5-500Hz in frequency. The measurements have been carried out with
the probe installed on a wood holder at 170cm from the ground and at a distance of at least 10
m from the operator and acquisition unit. The instrument setting was such that there was an
acquisition of field value every 1 ms. Quadratic and arithmetic averages have been performed
on time intervals of 1, 5 and 10 minutes. A spectral analysis has also been performed in few
selected situations.

RESULTS
Results concerning measurements performed nearby a power-line running close to an
high school

The section of the power-line considered runs near-by the a scientific high-school
buildings  in the outskirt of a town in the Caserta area (Italy). It is a simple three cable power-
line with a nominal voltage of 380kV. In Table I is reported a list of the measurement points
and useful information to identify and characterize these points. As it can be inferred from
this table, the power-line has the closest point to the school in correspondence of the main
entrance gate to the area and then it runs in such a way to be rather faraway from the buildings
housing offices and classrooms.

Point # Point Label Description and characteristics
1 G Open country where there is the minimum distance between the

power-line cables and the ground for all the selected points
2 B Street border on the opposite side in front of the main gate
3 A Main entrance gate area 
4 E Point at middle distance between the main entrance gate and the

school buildings.
5 F Bus stop
6 C Main square outside the building
7 D Building entrance hall

Table I: Description and characteristics of  measuring points.

Results and discussion concerning E and B time dependence



In order to have a more detailed site monitoring field measurement have been performed
during three successive days from 8:00 in the morning till 5:00 in the afternoon every hour
using the described protocol.
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Fig. 1: Magnetic field averaged on three days of measurements

In Fig.1 are reported the results for the field B averaged on the three days of measurements
for each measurement point. The expected decreasing dependence of the field vs. the distance
from the power line is observed. The time dependence of B (increasing in the first hours of
the day and decreasing going toward the afternoon hours) clearly indicates the behaviour of
electric power request during the day, since the power is related to the current intensity and
this, in turn, to the field B through the Biot-Savart law. 
The Fig.2 shows the behaviour of the current obtained through the Biot-Savart law in the
measurement point A. From the simple model used to determine the current intensity, it turns
out that this intensity is always below 40 Ampere, that is a very lower value respect to the
usual current in a line power at 380 KV [5]. This finding can be explained considering that
this power line is used for electric energy trasnportation.
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Fig. 2: Current calculated through Biot Savart law in the measurement point A
 Fig.3 are reported the results for the electric field E averaged on the three days of
easurements for each measurement point. The expected decreasing dependence of the field
. the distance from the power line is observed. As expected no time dependence of E has
en found.
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Fig. 3: Electric field averaged on three days of measurements



Results concerning measurements performed nearby a power-line located in an urban area
In order to understand the environmental impact of 60 KV power line located in a urban area
in the Caserta region, a set of measurements have been carried out. In particular two different
lines have been monitored (see fig. 4). The first line (in the following called red line) is
extended from a electric power station to an high school; the second line (in the following
called dark blue line) is extended from the same electric power station to the city centre. The
analysis has been performed in different days and point measurement. Some of the results
measured are reported in figure 4. As one can see the magnetic field measured on the red line
are lower than measured on dark blue line. Moreover calculating the current intensity through
Biot Savart law, one can find that the current circulating in the dark blue line is ten times
bigger than the red line one. These measurements allows us to conclude that the dark blue line
has been dismissed by the electric energy  provider.



Fig. 4: The red and dark blue line monitored. 
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Figure 5: Territorial  Informative System

SUMMARY AND CONCLUSIONS
This work is part of a research program aiming to the definition of the environmental impact
of the low frequency non ionising radiation sources by developping a measurement protocol
for electromagnetic field generated by it. The results concerning magnetic and electric fields
have shown an interesting spatial dependence. Measurements performed in a given
measurement point on a day time span have shown the expected different behaviour of the
magnetic field compared to the electric one. Moreover a GIS-tools has been developed to
allows also non-expert users to pose queries about levels of electromagnetic pollution in a
given area.
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