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FIRST GMP
REQUIREMENT

MASTERING THE PRHYSICAL
BACKGROUND FOR:

- FIELD CHARACTERIZATION
- SOURCE CHARACTERIZATION
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WHY MEASURING THE ELF ELECTRIC

& MAGNETIC FIELD APART?

- Far field : E/H =377 :
* Near field: E/H 377 :E- & H uncoupled —
- ELFII =10 000 km > object = influence zone
- E & H- don't radiate away from the SOUrC®an
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GMP = knowledge about frequency,
harmonics, magnitude metrics

e ELF Frequency: 30 - 300 Hz
« Harmonics: n x fundamental frequency
 E- & H are separate forces:

- Erelated to U 4, : constant over time

- Hrelated to | 4, : varies highly over time

- E relationto B : depends on ||

-HrelatedtoB: B = pu.H (T)
 E&Bvaries during cycle: [B=B ., SIn Wi]

* |, E & B expressed as rms [B ) = B ooy /@]
-,;Ms-value is used for compliance testi —
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GMP = waveform characterization

e Sinusoidal fields: characterized by their frequency

« Non-sinusoidal waveforms: frequency range > nominal
frequency of the source. Additional parameters to be
specified: rise time, decay time, pulse duration, and

pulse repetition rate
e Transients may contain

significant amounts of energy

and therefore may be expected to be more likely to
affect biological systems.

 Time rate of change of B (dB/dt): relates B & f

[sinusoidal B-field: dB/o
dB/dt = body cou
 High dB/dt occupationa

i
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t: 2 fB(peak) ]
pling = Induced current

source. scarce




GMP deals with field polarization

m-axis

AV e

M-axis , , , 1/2
- R=(Bxt+By+B2)
W# =m
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« EMF’s are produced by sources which
generate, transmit, and use electric energy

e Large variation in size of the sources

 Differences In positioning with respect to
workers and adjacent locals

e Occupational sources classified in: low,
middle and high exposure sourc

i
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Source Operation Characteristic
and exposure duration

Matrix with Source Operation Characteristics
Effective Exposure
Power (%) |Power Voltage Current Rrequency Dlration Remarks

i
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GMP = Calculation of whole
workplace Exposure Load (EL)

EL = {1( (BE EDCln))

. . sum exposure from place 1 to place n

e BE: l? st estimator of the real exposure from exposure
condition 1 to condition n

 ED: exposure duration per exposure condition 1 to condition n

= BEST APPROACH FOR EMF JOB CLASSIFICATION

i
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GMP = Balanced experimental
design

e Based on CENELEC standards and other doc.
like NIOHS etc.

e Consult with safety staff about the exposure
problem & conditions

* Defining the complexity of the measurement
situation by careful inspection of the working
environment.

e List of the relevant sources
e List of field characteristics

 Notation about the position and orientation with
respect to the workers or adjacent offices

i
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GMP = restricting variablility &
uncertainty

 Variability & uncertainty are a part of each
measurement scenario.

o Variability Is a property of nature related to
value heterogeneity over time, space and
subjects

e Uncertainty Is a lack of knowledge about the
true value of exposure due to measurement
errors or other factors

i
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GMP = good statistical practice

Recommendations and decisions are based on
adequate and powerful statistics:

- Sampling theory
- Reproducibility testing
- Distribution fitting

- Best estimator of real exposure: parametric or
non-parametric location parameter

- Outliers theory
- Curve fitting

i
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GMP = guestioning about the most
realistic exposure assessment approach

MEASUREMENTS
| |
Controlled conditions Workplaces conditons
Personal exposure Personal exposure
Stationary exposure Stationary exposure

i
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GMP = selection of instruments

PERSONAL
EXPOSURE

STATIONARY
EXPOSURE

{

'

Broad band
exposimeters

é‘
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- Broad band meters
- Small band meters

- Oscillloscopes

- dB/dt meters




GMP = selection of basic
documents

Exposure standards
Compliance testing

* ICNIRP (1998)

* ICNIRP (2003)
 Eu 2004/40/EC dir.

i
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CENELEC standards
regarding:

- Cable distance

- Averaging

- Uncertainty

NIOHS documents
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GENERAL GMP APPROACH

=k Source Operation Characteristics
T 5 | I JEE Power (%) Effective
;E : @2 NN f; Power | Voltage | Current | Frequency

| A
| B
| | j 1 500.544
455 .. 500
l T = ? 6 N 411 .. 455
d | 4 = 2 0 I 367 . 411
i | | T % 0 323 ..367
d 75 P L1 278.323
4 1 = 35 EE 234278
g Fo &) S I 190..234
M~ L1 145..190
]—T T L1 101.145
EE 57101
3 T
Electrisch onderstation OS 92
Deur naar l Electrische installatie kasten
buiten %
Channel 1
48,500 T T Datablock
H H MName = Channel1
! : : Date = 6/12/2006
Wil H H Time =131322
rScale = 6O i Dlivg|
© PT 50500 v AtE0% =-150600 mY
15‘ L W Scale = 12 ms/Div
I -100,500 XALD% = 762 ms
Q *Bize = B0(E12)
(@) ~150,500 v haximum = -63,760 mYy
Minimum =-309.250 mv
o Cursorvalues
200,500 T
%2 616 ms
Jll i -260,500 dx. 20 ms
ii fi : : Y1 8853 mY
Deur aan zijde Iul 300500 i d vz B031EmY
kentrolezaal ; ; a4 5,219 mv/
|1| -350,500 : !
I
I N = N —
Meting 1
Gebled waarin het magnetisch veld groter i J'L Mhoals, 1110 W
kan zijn dan 500 pT tijdens oven in werking \ 0.o1
bij vol vermogen Iill I||I |I| |||II|I'|”L|||II| ILII I|.|I Ili'llll.lnl..ﬂl it Lo .-"'|.
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GMP and spray welding (Cenelec TC26A)

mm Hamonics

oA AATATATAATATATAATAVATATATA Osclilloscope
SARRERERRRRRRRD
current

B-field Frequency analyser
vya
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Harmonics’ histograms: scope vs FA

Oscilloscope

140+
120

B-field (uT)

300 600 900 1200 1500

Harmonics (Hz)

i
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GMP and Arc & induction ovens

J=Rf B>10 mA.m 2

1

MITIGATION

i
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GMP and 50 Hz handheld activator for
maagnetization of safety strips In libraries

5cm

<+—> i

N Distance
< >
q

B-field at 5 cm from each side of the activator
293 uT [
>
PMM 8053A /

()
v
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Human body ESD by tribo-electricity,
and E- and H-field

The human body can be highly
charged by tribo-electricity.

A 15 kV charged human body can
generate :

E-fleld of 12 kV/m

H-field of 30 A/m

Frequency range: O Hz — several GHz

é‘
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Lipoatrophia Semicircularis

Source: Curvers B., 2002

i
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ESD waveform’s parameters (peak current,
rise time, amplitude at 30 & 60 ns)

IEC 1000-4-2 specifies ESD testing both by

contact discharge and by air discharge.

i
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E- & H-field of ESD-event (HBM)

i
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Charged table surface voltage transfer
to human body

1.80 ===Testl Spontaneous
—Test2 Hand

1,60 Test3 Earthing
~——Test4 Working
—=Test6 Leg contact

1,40 ——Test7 Legs without contact
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i
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Suggestion : Occupational GMP should
be based on Power line EA approach
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