Comparison measurement of various The standards
measurement systems - Round Robin test IEC/EN 61000-3-2
,Measurement uncertainty“ of the DKE IEC/EN 61000-4-7

Some years ago, it was found that there was a great variation in the measurement results
obtained from various test systems when performing tests in accordance with the standard
IEC/EN 61000-3-2. Deviations of up to 100% were apparent, although the standard defines a
measurement accuracy of 5%. As a direct result, the German national (DKE) founded the
“measurement uncertainty” working group to investigate this problem.

The members of the working group agreed to commence an inter-laboratory test, with the aim of
establishing the reason for the variation in the measurement results. Several measurement
laboratories, and companies, participated in the inter-laboratory test. The participants received
two different rectifier circuits, each of which was assembled from very precise and accurately
measured components. Each participant then carried out a series of measurements in accordance
with the standard IEC/EN 61000-3-2.

The results of Round Robin test 1:

The results confirmed that the measuring devices (harmonic analyser) produced more or less
acceptable measurement results. Comparison showed that the various sources (amplifiers)
caused the greatest deviations. Now, the behaviour of these precisely constructed and measured
test specimens could also be characterised by various simulation methods. Therefore an exact
FFT analysis was conducted, by way of calculation, utilising PSpice. As a result, the precise
behaviour of these test specimen candidates was thus defined.
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The results of the second Round Robin test:

A second inter-laboratory test was started. The harmonics of the supplied test specimen were
adjusted to the result of class A in the range of approx. 13" up to the 39" harmonic. Furthermore,
various real-life test specimens (e.g. a TV-set, various lamps etc.) were also measured in the
second test for comparison purposes. Again, the measurements were performed according to the
standard IEC/EN 61000-3-2.
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In spite of the little load of 44W some of the sources are at the harmonic limits.

The PAS-power source reaches only 3,5% of the maximum limit.
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The comparison measurement with various measurement sys-
tems and three verifiable reference test specimen showed that
there are very high deviations when using various sources. Only
the test systems with PAS-series sources from Spitzenberger &
Spies are able to keep within the defined 5% limits. In most of
the other cases, the use of unsuitable sources is generating
additional harmonics. However, the opposite result is possible.
J This causes incorrect measurement results. Specific sources
Spitzenberger & Spies (e.g. switching amplifiers) cause extremely large errors; compa-

Basic EMC System . . -
Y rison measurements conducted directly from the utility AC sup-
Fully compliant as a standard ply hardly resulted in worse values.

The aim of conducting tests in accordance to a published stan-
dard is to obtain accurate and repeatable measurement results.
Inaccurate measurements may cause very high costs - once as a
result of over-engineering and again by the loss of the CE-mark.
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