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What is a structural magnetic shielding?

« The magnetic field can be contained by
shielding the electrical utility’s room as
depicted herein.
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Reduction of the Magnetic field by
controlling low voltage loop area
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Controlling the magnetic field

 Reduction of the low voltage cable loop area
 Distancing the transformer from the work site
» Shielding
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By-Passing of the finite size shield plate
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Magnetic field map around a perfect shield plate

Magnetic field fram a 10004, 0.4m radius loop, around a 10m shield plate, dBmGauss
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Example of the Shielding of a finite Barrier Plate

=hielding Efficiency of aluminum+steel plate, including path lass and fringing effects
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Calculated Shielding of an infinite plate

=hielding Efficiency of aluminum+steel
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The non-linear magnetic permeability
of silicon steel
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magnetic SE of a steel pipe

INFINITE
PERMEABLE
CYLINDER

SE=2u -t/(n-b)

Where: t- material thickness (m)
b — magnetic path length (m)
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Continue

The third upper curve (reaching p, = 9500)

Small changes of the magnetic field, closely related
to the 50Hz current would yelled great changes of
the steel permeability.

The relationship between B and H: B=py ug'H (T)
The following example highlights this point.
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Continue

Analyzing the magnetic field incident the steel plate at the source side

« The analysis was performed at 2 m distance from a 1250kVVA transformer's
secondary bus bars for 50% max current (900A). The analysis would give
240A/m.

Analyzing the magnetic field incident the steel plate at the source

side for 25% of Max current

« The analysis would give 120A/m.

« From the graph above, we can obtain py at both utility currents:

« At 240A/m, uz=5500

« At 120A/m, uz=8070

Analyzing the normalization factor

With the increase of the current, the magnetic field increases linearly but pg decreases
only 70% (5500/8070=0.7). It means that if the MFD at the protected area is X for
50% of the current the MFD will be reduced to 0.7X and not to 0.5X. So, the

normalization factor is actually 0.5/0.7=0.7.
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Conclusions
« Without structural magnetic shielding the
MFD at observation TP is linear with the
source current producing the MFD

 With the present of structural magnetic
shielding the MFD behind the shielding
structure 1s no more linear with the source
current changes.

« A worst case normalizing factor would be
0.7

» E.g., the current is doubled but MFD is
Increased by 2x0.7=1.4
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