Cable Trays and EMC: Modelling and

Measurement

Nolan Wade Ebertsohn

Supervisors:
Dr. R.H. Geschke
Prof. H.C. Reader

This thesis presented in partial fulfilment for the requirements of the degree

of Master of Engineering at the University of Stellenbosch.

December 2005




Stellenbosch University http://scholar.sun.ac.za 2

Declaration

I, the undersigned, hereby declare that the work contained in this thesis is my own original
work, unless stated otherwise, and that it has not previously in its entirety or in part been

submitted at any university for a degree.

N.W. Ebertsohn:



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Chapter 2: Cable Tra{a BRREEnd"aRktel firsea8RES " 222 9

or non-magnetic metallic barrier in the path of EM waves between the culprit emitter
(source) and receptor (victim).
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Figure 2.4: Cross-sectional view of four commonly used PEC'’s (after [6]).

The shielding technique used depends on the type of EM field to which the victim circuit is
exposed. Van Helvoort [1], [2], [3] describes different conduit configurations named
parallel earthing conductors (PEC’s), which can be used as shields for magnetic field
shielding. Figure 2.4 illustrates four different topologies that can be used, with the mutual
inductance indicated accordingly for conductors at the relevant positions. The solid
tubular shield offers better shielding, but it is tedious and difficult to install cables in these
shields. From a practical perspective, the better alternative is the U-shaped conduit or

cable tray.

2.4.1 Magnetic field shielding

Magnetic field shielding refers to the shielding of near-field B-fields [5]. For a more in-
depth description of near and far fields, as well as plane waves, refer to [4]. An important
point to remember is that near-field B-fields are not plane waves and that their field
distribution is typically complex and source dependent [5]. The shielding of magnetic
fields at low frequencies is normally difficult and expensive because of the field
penetration depth. Factors that primarily influence the shielding capability of a magnetic

shield include:

Frequency of the disturbance signal(CM current in our case)
Metal thickness

Metal permeability

Metallic properties

Shape and geometry of the shield
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