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IEC 61000-5-7

Electromagnetic Compatibility (EMC)
Installation and mitigation guidelines -

Degree of protection provided by enclosures
against electromagnetic disturbances (EM Code)
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his part of IEC 61000 describes performance requirements,
T test methods and classification procedures for degrees
of protection provided by empty enclosures against
electromagnetic disturbances for frequencies between 10kHz
and 40GHz. The shielding performance is to be measured
prior to the installation of internal electrical and/or electronic
equipment and components. This shielding protection is
measured for the purpose of demonstrating that the enclosure
provides adequate shielding of electromagnetic energy to
support acceptable performance of the complete assembled
units when tested to applicable IEC standards.

This includes protection of equipment inside the enclosure from
external electromagnetic stresses, as well as protection of external
equipment from internally generated electromagnetic stresses.

GENERAL TEST

Testing is performed using this approach for the frequency range
for which determination of the shielding effectiveness of the
enclosure is required. The methods to be used vary as a function of
frequency to utilize practical approaches for each frequency band.
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o (KSEEEE 10 kHz & 30 MHz ;
o MSBEREE30 MHz EI 1 GHz
s SIEREE GHz £ 40 GHz °

The three frequency ranges addressed are:
* Low frequency range 10 kHz to 30 MHz;

* Mid frequency range 30 MHz to 1 GHz;

* High frequency range 1 GHz to 40 GHz.
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For the low frequency range loop antennas are used, while
for the mid frequency range monopole or dipole antennas
are used. The magnetic and electric fields, respectively, are
measured in these two ranges. Horn antennas are utilised for
the high frequency range and the power received due to the
electromagnetic field is measured.
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he electromagnetic compatibility Directive concerns those components
which release electromagnetic waves (EM).

ETA products are not EM wave sources they are not subject to the EMC
directive, however they can provide a barrier to EM waves propagating from
the internal or external source, and significantly reduce the intensity of such
EM waves and the related disturbance caused to the equipment.

Cabinets manufactured in painted mild steel are able to provide a medium
attenuation of electromagnetic intensity thanks to their intrinsic conductivity
characteristics. This attenuation is increased by connecting the various
parts (mounting plate, panels, doors, frame] among them to earth in an
equipotential way.
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The issuing source in the band 0.01-30 MHz for
Magnetic field (H) and 30 MHz-1 GHz for the electric
field (E) from the front to the housing environment.
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Two receiving antennas in the frequency band considered.
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In particular, the EMC cabinet (whose structural
characteristics are specified here below) is able
to significantly reduce the electromagnetic field
intensity in the electric and magnetic component
(high protection), therefore providing a precious
support to the customer who uses it to comply
with the electromagnetic compatibility Directive.

EMC CABINET

Specific technical features for
high protection from e.m. waves

MOUNTING PLATE
Materials: Hot galvanized steel
(sendzimir method)
Surface appearance: Flowered minimized
Coating: 275 gr/m? Zinc
Quality and tolerance standard:
EN 10142; EN 10327

FRAME OF CABINETS / BODY OF BOXES

Materials: Electro-galvanized

HINGES

Materials: Copper clad steel

PANELS, ROOF OF CABINETS
Materials: Hot-galvanized steel on both the sides

with sendzimir method, painted only externally with
epoxy-polyester powder | as per standard E.T.A cycle).

GASKET

An EMC conductive metallic gasket is assembled
on the whole perimeter of the opening, granting

continuity between frame and panels.

BOTTOM
Materials: Electro-galvanized steel
One part cable entry with EMC gasket
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TEST METHOD

* Enclosures used as barriers

* EMC Source in the range of 0.01-30 MHz and 30MHz-1GHz
band for H field and E field

* Receiving antennas in the considered ranges

TEST DESCRIPTION

.The source is switch on and the produced signals are
measured by the antenna placed in the front of the source
without barriers, according to the methods described in
IEC61000-5-7. It is measured the SE attenuation trend (dB),
received by antennas in the frequency range considered
for the source.

2.The source is placed inside the cabinet and switch on in
the same conditions of open-field described previously. As
per point 1), it is built the SE trend (dB). At the end the
decibel value of the attenuation is calculated being the
difference between the values of the field in point 1) and
those recorded in point 2).

HOW TO READ THE GRAPHIC

1. Consider the range of frequencies used (reported on the
horizontal axis)

2.Read the correspondent attenuation range on the vertical
axis. This value, expressed in dB, represents the difference of
the field value without barriers (free field) and with barrier
(cabinet or box|.
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There is evidence that for many cases an enclosure will
exhibit a higher shielding effectiveness after installation
of components and modules than does the empty
enclosure. In other cases an enclosure will exhibit a
low shielding effectiveness after installing additional
penetrations. Manufacturers should consider these
potential impacts for each particular application.

SE [dB]

ZEHRMRE
ENUX EMC vs ENUX Standard
700
e
E fud

50,0

400

SE[dB]

300

20,0

100

00
0 100 200 300 400 500 600

H field

0.00 5,00 10,00 15,00
f [MHz]

ST EMC vs ST Standard

Eged
100 200 300

400 500 600

f [MHz]

._E.'.‘.m u L
=—fnmx standard

e NUXstandard

20,00

700

800 900 1000




