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1. INTRODUCTION

The SMP2 + WP400 or WP400-3 field probe
combination is the most complete and compact
available on the market for evaluation of human
exposure to low frequency electromagnetic fields.
It allows evaluation of the electric field (E) and
the magnetic field (H) using a single probe, over a
frequency range of 1 Hz to 400 kHz.

This document describes the different
measurement options available:

* Broadband
- Selective (FFT)
+ Single frequency evaluation

The choice of option will depend upon the specific
application and the objective of the measurement
or evaluation.

This document also describes the Weighted Peak
Method (WPM), which may be used with any of
those three options.
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2. MEASUREMENT METHODS

The SMP2 + WP400 or SMP2 + WP400-3
combination allows you to choose any of 3
measurement methods.

2.1 Broadband measurement

Broadband measurements may be made of the
electric field (E) and the magnetic field (H). In
this case, the device takes the full spectrum into
account, measuring all the energy present within
the 1 Hz to 400 kHz frequency range. The result
is a single value in units of electric field intensity
or magnetic flux density, for aggregate exposure
across the full range.

The "MEASUREMENT OPTIONS" menu is used to
select the measurement time, the log interval, the
average interval and the average type, as shown
in the figure below. Special averages may also be

made using the "Sampling mode" option:

MEASUREMENT OPTIONS Gaad

STANDARDS

Standard

MEASUREMENT BEHAVIOR
Measurement Bm ©
time

Log interval 0.5 seconds @
Ayerage type Sliding e
Average interval 6 minutes &
Sampling mode  Normial e
SCHEDULE MEASURE

Enabled Mo e

o
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Once the measurement behavior is defined, the To start the measurement, now all that you need
next step is to choose the "Time" option on the to do is select “LOG" on the dynamic menu:
“MODE" dynamic menu:
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2.2 Selective measurement (FFT)

The SMP2 + WP400 or SMP2 + WP400-3 allows
you to make selective measurements by means
of real-time FFT-based signal analysis using
digital signal processing techniques. This can

be done for both the E field and the H field, over
different frequency spans: 400 Hz, 4 kHz, 40 kHz
or 400 kHz.

First of all, select the "FFT" option on the "MODE"
dynamic menu:

Min.2.66

2 . 78me
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The spectrum then appears on the SMP2 display.
You may now select the desired span:
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If you then press "LOG" on the dynamic menu, the
FFT of the signal will be saved:

Limit: Mone
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Max hold
Peak: 109.4
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2.3 Single frequency evaluation + Select the "Freq. log" mode directly on the
This measurement mode allows you to track “MODE" menu, then specify the desired
changes in a given frequency over time. The frequency:

display shows the values in real time as they are
obtained (each second).

This tracking can be done in two ways:
+ In FFT mode place the cursor on the desired

frequency and change to "Freq. log" on the
“MODE" menu:

Choose frequency

THz-400kHz Spectrum

Em avg. Max.4.42
S5liding Avg.4.15
Min,3.68
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3. WEIGHTED PEAK METHOD

In the area of low frequencies considered
here, which affects a wide variety of industrial
processes, it is normal to find complex non-
sinusoidal signals that are difficult to measure.

The Weighted Peak Method (WPM) is the

most appropriate method to obtain the best
results. There are other methods, such as the
multifrequency fields summation method, which
may give gross overestimates, since they fail to
take signal phase into account.

WPM performs inverse digital filtering, using a
function that is the complement or inverse of
the reference limits curve that we wish to use
(selectable). This gives a result directly as a
percentage (%) of the limits for which we are
measuring exposure.

The SMP2 offers an extensive list of limits
corresponding to the different standards or laws
of different countries. You can use WPM for any
existing limits.

Weighted measurements using WPM can

be taken with any of the three measurement
methods mentioned above. All you need to do is
select the reference limit from the list of available
limits, then take the measurement as indicated for
each method. To choose a limit, select “LIMIT" on
the dynamic menu, as shown below:
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The figure below shows the weighted result for
the broadband electric field in respect of the
“Low AL" limits of Directive 2013/35/EU.

Spectrum
15WP100092

2013/35/EU Max.1.28
Lowal Min.1.12

1.28%

X046 Y:1.16 Z: 0.28
RMS: 0.52

NOTE: Please remember that this document is merely

a summary of the different measurement methods and

it is not meant to replace the recommended reading
of the SMP2 User's Manual, which provides further
information and details for proper use of the device.
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4. Simplified block diagram of RMS-Peak-FFT analysis

Digital

Bx —» Sensor — ADC — Filter — Square
Digital
> - - -
By Sensor ADC Filter Square
Digital
Bz —» Sensor — ADC — Filter Square

1 M Samples/s
for SPAN 400 kHz

100 k Samples/s
for SPAN 40 kHz
—— 10¢
— Real time
10 k Samples/s FFT | FFT
| for SPAN 4 kHz Axes and Output
L 10t total value
1 k Samples/s
for SPAN 400 Hz
— 104
_ RMS
Average Square _—
root X
_ RMS
Average Squa:e
roo y
- RMS
Average Square
root z
Y
Square- RMS
v root Value
—>€P<—
Peak  Square- .
Detector root Value

www.wavecontrol.com

P.1



WAVECONTROL ST

Safety, Quality, Service info@wavecontrol.com



	1. Introduction
	2. Measurement methods
	2.1 Broadband measurement
	2.2 Selective measurement (FFT)
	2.3 Single frequency evaluation

	3. Weighted peak method
	4. Simplified block diagram of RMS-Peak-FFT analysis

