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OCCUPATIONAL EXPOSURES TO QUASI-STATIC ELECTROMAGNETIC FIELDS @

AND THE 2004/40/EC DIRECTIVE: ASSESSMENT OF INDUCED CURRENT
DENSITIES IN REALISTIC SCENARIOS USING A 3D DOSIMETRIC APPROACH
BASED ON THE SCALAR POTENTIAL FINITE DIFFERENCE NUMLRICAL
TECHNIQUE AND A FOSTURARLE DIGITAL BODY MODEL

Daniele Andrenceeth and Nicola Zoppeth

Institute of Applicd Physics “Netto Carrara” of the Ralion Nationul Research Councll, via
Madamna de! Pigne 10, 56019 Sesto Fiorenting (Florence), Italy

The prablem of ussessing compliance vwith exposure fimit values introduced by the 2004/40/EC
Dhrective is discussed. The main steps that compose a numerical dosimetric amalysis in
pecupational environments at low or intermediate tiequencics are considsred, with refereace to
case~studies in realistic scenarios, whose results are prescaled.
First of all, techniques are shows aimed at medeling the field sources throupgh the use of
analytical methods or interpolation of measured data. Then, the problems posed by the
yumerical representation of the caxposed body are addressed, such as the articulation process
that aliows particular working postures to be reproduced, Lastly, an approach to the caleufation
of indnced current densities based on an implementation of the 3D scelar potential finite
difference (SPFD) method is supgested and applied.

Addressed case-studies include occupational exposutes to (1) magnetic induction heaters and

(2) extremely high voltage power lines.

1. Induction heating is widely used for various metallungic treatments, for instance on gold
and other precious metals. A survey in a few plants of this Lype located in the Tuscan
provinge of Arczzo (ope of the main Italian districls of gold industry) revealed that
workers involved in this treatmenls are oftep exposed to intense magnetic fields, even
100 times higher than the aciion vakfues specified by the 2004/40/EC Directive. Inducnion
furnaces for these applications opetaie in the frequency range from a few chilohertz 1o a
few hundred kilohertz.

2. Workers assigned to 50/60 He power line mainterance have ofien to operate close to
energized high power, bigh vollage conductors, where field levels, one again, can exceed
the action welles by up to 1) times or even moere. '

In hoth these frequency ranges, the quasi-static approximation bolds, allowing coupling to

electric and magnetic fields o be computed independently. Electrically induced currents turm

sometimes out to be negligible, thanks to the low impedance of the source; when this gondition
applies, the analysis can concentrate on currents induced by magpetic ficlds only.
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