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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
ELECTRIC WELDING EQUIPMENT – ASSESSMENT OF  
RESTRICTIONS RELATED TO HUMAN EXPOSURE TO 

ELECTROMAGNETIC FIELDS (0 HZ TO 300 GHZ) –  
 

Part 3: Resistance welding equipment 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 

IEC 62822-3 has been prepared by IEC technical committee 26: Electric welding. It is an 
International Standard. 

This second edition cancels and replaces the first edition published in 2017. This edition 
constitutes a technical revision.  

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) inclusion of the uncertainties in the results of the assessment; 
b) simplification of the methods of exposure assessment. 
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The text of this International Standard is based on the following documents: 

Draft Report on voting 

26/744/FDIS 26/745/RVD 

 
Full information on the voting for its approval can be found in the report on voting indicated in 
the above table. 

The language used for the development of this International Standard is English. 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/publications. 

A list of all parts in the IEC 62822 series, published under the general title Electric welding 
equipment – Assessment of restrictions related to human exposure to electromagnetic fields 
(0 Hz to 300 GHz), can be found on the IEC website. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 
specific document. At this date, the document will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

 

IMPORTANT – The "colour inside" logo on the cover page of this document indicates 
that it contains colours which are considered to be useful for the correct understanding 
of its contents. Users should therefore print this document using a colour printer. 
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ELECTRIC WELDING EQUIPMENT – ASSESSMENT OF  
RESTRICTIONS RELATED TO HUMAN EXPOSURE TO 

ELECTROMAGNETIC FIELDS (0 HZ TO 300 GHZ) –  
 

Part 3: Resistance welding equipment 
 
 
 

1 Scope 

This part of IEC 62822 applies to equipment for resistance welding and allied processes 
designed for occupational use by professionals and for use by laymen. 

More generally, this document covers equipment for which the welding current flows in an 
electrical circuit whose geometry cannot be changed and regardless of the technology of the 
current generator (for example LF-AC, MF-DC for spot or seam welding or capacitive discharge 
used for stud welding). 

NOTE 1 Allied processes such as resistance hard and soft soldering or resistance heating achieved by means 
comparable to resistance welding equipment are included as well. 

This document specifies procedures for the assessment of human exposure to magnetic fields 
produced by resistance welding equipment. It covers non-thermal biological effects in the 
frequency range from 0 Hz to 10 MHz and defines standardized test scenarios. 

NOTE 2 The general term “field” is used throughout this document for “magnetic field”. 

NOTE 3 For the assessment of exposure to electric fields and thermal effects, the methods specified in IEC 62311 
or relevant basic standards will apply. 

This document aims to propose methods for providing EMF exposure data that can be used to 
assist in the assessment of the workplace, especially when the conditions of use of the 
equipment are not known. When these are technically constrained (for example, a double hand 
control imposes the position and posture of the user), the data can be directly exploitable if they 
fall within the scope specified by the manufacturer or the integrator. 

Other standards can apply to products covered by this document. In particular this document 
cannot be used to demonstrate electromagnetic compatibility with other equipment. It does not 
specify any product safety requirements other than those specifically related to human exposure 
to electromagnetic fields. 

This document proposes several methods to assess the exposure to EMF, from simple to 
sophisticated, with the latter providing more precise assessment. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. 
For undated references, the latest edition of the referenced document (including any 
amendments) applies. 

IEC 60050-851:2008, International Electrotechnical Vocabulary (IEV) – Part 851: Electric 
welding (available at www.electropedia.org) 

IEC 60974-1, Arc welding equipment – Part 1: Welding power sources 
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IEC 60974-6, Arc welding equipment – Part 6: Limited duty equipment 

IEC 61786-1, Measurement of DC magnetic, AC magnetic and AC electric fields from 1 Hz to 
100 kHz with regard to exposure of human beings – Part 1: Requirements for measuring 
instruments 

IEC 61786-2:2014, Measurement of DC magnetic, AC magnetic and AC electric fields from 1 
Hz to 100 kHz with regard to exposure of human beings – Part 2: Basic standard for 
measurements 

IEC 62226-2-1, Exposure to electric or magnetic fields in the low and intermediate frequency 
range – Methods for calculating the current density and internal electric field induced in the 
human body – Part 2-1: Exposure to magnetic fields – 2D models 

IEC 62311, Assessment of electronic and electrical equipment related to human exposure 
restrictions for electromagnetic fields (0 Hz to 300 GHz) 

IEC 62822-1:2016, Electric welding equipment – Assessment of restrictions related to human 
exposure to electromagnetic fields (0 Hz to 300 GHz) – Part 1: Product family standard 

3 Terms, definitions, quantities, units, constants and symbols 

3.1 Terms and definitions 

For the purposes of this document, the terms and definitions given in IEC 60050-851, 
IEC 60974-1, IEC 60974-6, and the following apply. 

ISO and IEC maintain terminology databases for use in standardization at the following 
addresses:  

• IEC Electropedia: available at https://www.electropedia.org/ 

• ISO Online browsing platform: available at https://www.iso.org/obp 

3.1.1  
basic restriction 
restriction on exposure to electric, magnetic and electromagnetic fields that is based directly on 
established health effects and biological considerations 

Note 1 to entry: Basic restrictions are also named dosimetric reference limits (DRLs) and exposure limit values 
(ELVs). 

3.1.2  
coupling-coefficient 
CCYX 
relation allowing to estimate Y from X  

EXAMPLE CCEI gives the maximum induced electric field inside a region of the human body according a unit welding 
current. 

Note 1 to entry: Keeping in mind that the electric conductivity can be frequency dependent, a conversion between 
CCJI and CCEI or CCJB and CCEB is possible with the relation given in Formula (1) 

 ( ) ( ) ( )jω σ jω jω= ⋅J E  (1) 
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where 

J is the electric current density, expressed in ampere per square meter; 

E is the electric field strength, expressed in volt per meter; 

σ is the conductivity, expressed in siemens per meter; 

ω is the angular frequency (2·π · f), expressed in radians per second”. 

3.1.3  
exposure index 
EI 
result of the evaluation of exposure to (both sinusoidal and non-sinusoidal) EMF, expressed as 
a fraction or percentage of the permissible values 

Note 1 to entry: Fractions higher than 1 (100 %) exceed the permissible values. 

3.1.4  
general public 
individuals of all ages and of varying health conditions 

3.1.5  
intracorporeal 
situated or occurring within the body 

3.1.6  
layman 
operator who does not weld in the performance of his profession and may have little or no 
formal instruction in welding 

[SOURCE: IEC 60050-851:2008, 851-11-14, modified – “arc welding” was replaced with 
“welding”.] 

3.1.7  
non-thermal effect 
stimulation of muscles, nerves or sensory organs as a result of human exposure to EMF 

3.1.8  
occupational exposure 
exposure of workers to EMF at their workplaces, generally under known conditions, and as a 
result of performing their regular or assigned job activities 

Note 1 to entry: A worker is any person employed by an employer, including trainees and apprentices. 

3.1.9  
reference level 
directly measurable quantity, derived from basic restrictions, provided for practical exposure 
assessment purposes  

Note 1 to entry: Reference levels are also named exposure reference levels (ERLs) and action levels (Als). 

Note 2 to entry: Respect of the reference levels will ensure respect of the relevant basic restriction. If the reference 
levels are exceeded, it does not necessarily follow that the basic restriction will be exceeded. 

3.1.10  
resistance welding system 
combination of power source, transformer, cabling and welding circuit 

3.1.11  
sensory effect 
transient disturbed sensory perceptions and minor change in brain functions as a result of 
human exposure to EMF 
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3.1.12  
standardized configuration 
configuration reflecting the normal operator positions 

3.1.13  
standardized distance 
distance from the axis of a part of the welding circuit to the closest surface of the body in 
standardized configurations 

3.1.14  
welding circuit 
conductive material through which the welding current is intended to flow 

Note 1 to entry: In resistance welding, the workpieces are not part of the welding circuit for the purposes of this 
document. 

[SOURCE: IEC 60050-851:2008, 851-14-10, modified – the two notes to entry have been 
deleted, and a new note to entry has been added.] 

3.2 Quantities and units 

The internationally accepted SI units are used throughout this document. 

Symbols throughout this document set in bold type are vector quantities. 

Physical quantity Symbol Unit Dimension 

Electric conductivity σ Siemens per metre S.m-1 

Electric current I Ampere A 

Electric current density J Ampere per square metre A.m-2 

Electric field strength E Volt per metre V.m-1 

Frequency ƒ Hertz Hz 

Magnetic flux density B Tesla T (V.s/m2) 

Magnetic permeability µ Henry per metre H.m-1 

Wavelength λ Metre m 

 

3.3 Constants 

Physical constant Symbol Magnitude Dimension 

Permeability of free space µ0 4 · π · 10-7 H.m-1 
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3.4 Symbols 

Symbols used in this document are expanded hereafter. 

Symbols Meaning 

* Convolution product i.e. B(t)*WL(t) means filtering B(t) by WL(t) 

t Time 

f Frequency of a single frequency signal 

B(t) Magnetic flux density (magnetic field) in the time domain 

B(f) Magnetic flux density (magnetic field) in the frequency domain 

BRL(f) B reference level at f 

WRL(t) Time (impulse) response of the weighted filter according to the reference level 

WRL(f) Frequency response of the weighted function according to the reference level 

EIRL Exposure index according to the reference level 

I(t) / I Welding current in the time domain/frequency domain 

CCBI Coupling coefficient from I to B (frequency independent) 

1−  Inverse Fourier transform 

dB/dt Time derivate of the magnetic flux density 

R Disk radius of 2D geometric model 

Ei Induced or internal electric field 

dI/dt Time derivate of the welding current 

WBR(t) Time (impulse) response of the weighted filter according to the basic restriction 

WBR (f) Frequency response of the weighted function according to the basic restriction 

CCEB/2D Coupling coefficient from B to Ei with geometric model 

CCEI/HM Coupling coefficient from I to Ei with human model 

EIBR Exposure index according to the exposure limit value (basic restriction) 

kE Exposure index coefficient 

CEIBR Current exposure index according to the basic restrictions 

 

4 Requirements 

Equipment shall be assessed as defined in Clause 5. 

If the assessment is conducted using measured or calculated external field levels, 5.2 shall be 
applied in conjunction with Clause 6. 

If the assessment is conducted using corporal quantities, 5.3 shall be applied in conjunction 
with Clause 6 if measurements are performed and in conjunction of Clause 7 if a human model 
is applied. 

The results shall be reported as specified in Clause 9. 
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5 Assessment methods 

5.1 General  

Clause 5 provides basic assessment methods considering the direct effects of electromagnetic 
fields [2], [3], [4], [5], [6], [7], [8]1. Evaluations are made either against basic restrictions or 
against derived reference levels. In international guidelines, different limits on basic restrictions 
and reference levels are defined for stimulation effects which are considered for exposure to 
low frequency magnetic fields.  

There are five methods to assess the welding equipment exposure and to demonstrate 
conformity or give enough information to demonstrate it with the reference levels or basic 
restrictions, or both. Any of the five methods can be selected, depending on which is the most 
relevant for the exposure assessment. If one of the first four methods does not lead to 
compliance, another can be chosen. The ultimate method is the fifth (dosimetry with human 
model). 

While the evaluation based on measuring incident magnetic fields against reference levels is 
the easiest method (see 5.2.2), the evaluation based on computed magnetic field from the 
welding current can predict the exposure, and it does not require a field meter (see 5.2.3). 
Those methods are necessarily more conservative than the assessment of exposure according 
to induced quantities against basic restrictions. 

Thus, the evaluation of internal (or induced) E-field or current density against basic restrictions 
(5.3) is performed with more realistic exposure conditions considering mainly the heterogeneity 
of the magnetic field. 

Evaluations of induced fields against basic restrictions using simple (geometric) models are 
methods of intermediate complexity (see 5.3.2 and 5.3.3). As these methods have to cover a 
large number of situations, they are conservative most of the time and in extreme cases, they 
become accurate. 

Lastly, evaluation of induced fields against basic restrictions with an electrical representative 
human body is the most rigorous and reduces uncertainties. It requires simulation after a faithful 
modelling of the environment (see 5.3.4). 

5.2 Methods based on reference levels 

5.2.1 General 

The assessments are based on external (incident) magnetic fields against reference levels. 

Reference levels have been derived from the basic restrictions considering the conditions which 
maximized the exposure (whole body exposure to a uniform field). Such an assessment is 
conservative under all non-uniform and local exposure conditions, which is the case in most 
occupational exposure situations. Therefore, this method is simple but it overestimates 
exposure to welding equipment most of the time. 

The exposure level is determined by a comparison of the magnetic field and the relevant 
exposure limits applicable to the affected regions of the body. 

___________ 
1  Numbers in square brackets refer to the Bibliography. 
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5.2.2 Assessment based on measured magnetic field 

5.2.2.1 General 

The method based on the measured magnetic field is convenient when the use of equipment is 
known. In general, the assessment is performed on one or two welder positions. 

Exposure shall be performed on the trunk, near the head, on both hands and on the thighs when 
they are the closest part to the welding electric circuit. This leads to four, sometimes five, 
measurement points on each welder position as described in 5.2.2.2 to 5.2.2.4. The measuring 
points are the places where the measured level is the maximum (worst-case point) of the 
different parts of the body. In general, they are closest to the welding circuit. A scan on the 
surface of each body part can help determine these positions. 

The reading values at these points should be recorded together with the positions in the 
compliance testing report in order to carry out reproduceable measurements. 

In practice, a magnetic field meter is able to measure either the magnetic field (in tesla) or the 
exposure index directly according to the relevant exposure limit. Most often the meter 
incorporates the weighted peak method in the time domain (methods with an RMS detector shall 
not be used in the low frequency range). This method is relevant for any kind of magnetic field 
waveform (sine, burst, pulsed, or square). In particular, it takes into account the transients when 
the current starts and stops to flow. The meter applies directly the formula: 

 ( ) ( )RL RL max *EI W t B t=  (2) 

 

where 
* represents the convolution product, i.e. the filtering of B(t) by WRL(t); 

WRL(t) is the time response of a frequency weighting function WRL(f) relevant to the reference 
level; 

EI is a dimensionless number. Compliance is guaranteed when it is equal to or less than 
1 or 100 % if expressed as a percentage; 

WRL(f) is the inverse peak value of the exposure limit (BRL in RMS value) at the frequency f, 
i.e. 

( )
( )RL

RL

1
2

W f
B f

=
⋅  

The probe is positioned on the region of the body or at defined positions on particular parts of 
the equipment as gun handles. It can also be positioned by hook-and-loop fasteners on the 
helmet, gloves or apron. An appropriate cable to attach the probe to the detector can be used, 
for example in a tight workspace or to prevent discomfort to the welders.  

The results allow to conclude on the compliance according to the reference levels under the 
present situation. 

5.2.2.2 Exposure of the head 

The maximum exposure level should be sought around the head, and more specifically, if 
desired, around the central nervous system (CNS) of the head. The measurement point is 
located in contact with the head at a location closest to the welding circuit, as illustrated in 
Figure 1. A scan of the head surface can help. 
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Figure 1 – Exposure measurement at the head position 

5.2.2.3 Exposure of the trunk 

Measurement points are on the trunk (chest, belly, hip or shoulder), at the closest part to the 
welding circuit, as illustrated in Figure 2. The most exposed points and their value shall be 
collected. 

 

Figure 2 – Exposure measurement at trunk position 

5.2.2.4 Exposure of the limbs 

Measurement points are on the dorsum to both hands (control/right hand and handle/left hand), 
as illustrated in Figure 3. The probe can be fixed on the handles. An additional point shall be 
considered if the welding circuit is closer to the thighs than the trunk, as shown in Figure 3. 
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Figure 3 – Exposure measurement at limb positions (hands and thigh) 

5.2.3 Assessment based on measured welding current 

The method based on the calculated magnetic field is convenient when the use of equipment is 
unknown as in repair, for the realization of single assemblies such as prototypes, or when 
several people assist the welder. In these cases, there are no predefined working positions. 
This method should also be preferred by the manufacturer to provide information allowing the 
user to assess the risk of exposure. 

This method involves defining the compliance perimeters around the equipment. The user is 
able in person to determine compliance and to implement preventive measures (such as 
minimum distances) if any.   

This method also allows to determine exposure levels against reference levels at localized 
points as well, as described in 5.2.2. 

The method consists in recording the welding current waveform by an appropriate tool compliant 
with 6.1.4.1 (e.g. a current probe connected to a scope) and to model the welding electric circuit 
as shown in 8.2 for a rectangular circuit. The most exposing current shall be selected 
(determined by the maximum exposure level obtained at an arbitrary position and an arbitrary 
reference level, e.g. low action level). 

The model of the field source should be based on its original CAD (computer aided design) data. 
Alternatively, the electric circuit size and position (if stationary) are measured. All dimensions 
and shape can be rounded upwards (the larger the welding circuit, the higher the exposure 
level). 

In this way, the magnetic field is calculated in the volume around the equipment according to 
the formula at each point: 

 ( ) ( )BI   B t CC I t= ⋅   (3) 
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where  
I(t) denotes the welding current over the time in ampere, 

CCBI is the coupling coefficient (expressed in tesla/ampere T
A

 ) between the welding current 

and the magnetic field. It depends only on the circuit geometry (see Clause 8) and the 
spatial position. It can be calculated at a particular location, along an axis or in the entire 
volume around the welding equipment. Annex A, Clause A.3 gives an example. 

B(t) allows to calculate the exposure index according to the relevant exposure limit. Formula (2) 
and Formula (3) can be combined as follows: 

 ( ) ( )RL BI RLmax   *  EI CC W t I t= ⋅   (4) 

with the previous notations. 

( ) ( )RLmax   *  W t I t  represents the current exposure index (CEIRL) according to the reference 

level expressed in
A
T

 . It is a constant value around the equipment depending on the current 

only. It can be provided by the current generator manufacturer. 

Formulae transcriptions in the frequency domain are given in Annex H. 

This method allows to plot figures (see Figure 4) showing the compliance perimeters for 
example for four reference levels [9] where exposure indices are equal to 1 (100 %):  

• LAL: Low action level. It is the compliance limit of the head to prevent sensory effects. 

• HAL: High action level. It is the compliance limit of the head and the trunk to prevent health 
effects. 

• Limb AL: Limb action as defined by European regulation [9]. It is the compliance limit of the 
hands, arms and thigh to prevent health effects. 

• GPRL: reference level defined for the general public applicable in Europe [1]. This limit is 
also applicable to workers at particular risk, such as active implanted medical device holders 
[1]), and pregnant women where national laws can apply. This limit makes it possible to 
ignore the contributing effects of any neighboring equipment in the evaluation. 
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– Low AL: Low action level to prevent sensory effects 

– High AL: high action level to prevent health effects on trunk and head 

– Limb AL: Limb action level to prevent health effects on limbs 

– GPRL: general public reference level including protection of workers at particular risks [29] 

Figure 4 – Compliance perimeters according to reference levels (action levels) 

It is possible to plot isometric magnetic field curves. 

An advantage of this method is to define the compliance perimeters during the design before 
having the material in order to prepare its integration. 

5.3 Methods based on assessment of corporal quantities (basic restrictions) 

5.3.1 General 

The reference levels of electromagnetic fields are derived from the basic restrictions 
considering the maximum coupling conditions between the fields and the human body, i.e. the 
maximum induced quantities in the human body exposed to the uniform electromagnetic fields. 
In many real exposure situations, such as in the vicinity of welding equipment where the field 
decreases rapidly with distance, the evaluations are too conservative when the maximum of the 
magnetic field is compared to the reference levels. Considering basic restrictions leads to more 
realistic results. Internal electric field or current density in the low frequency range (< 10 MHz) 
induced by the incident magnetic field are defined as corporal quantities. They are difficult, if 
not impossible, to measure directly. Their evaluation is often performed using dosimetry 
approaches based on computation or simulation. In some cases, it is possible to include in this 
approach measurement of magnetic fields around the radiating source. 

These methods proposed are possible as the quasi-static approximation conditions are met 
(see 7.2). In addition, in the frequency range under consideration, the frequency dependency 
is linear. 

The three proposed dosimetry approaches make it possible to best estimate exposure in a 
relatively simple to quite sophisticated way. 
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5.3.2 Method based on coupling coefficients 

The method based on coupling coefficients is an adaptation of IEC 62226-2-1. The approach is 
based on the fact that the maximum induced electric field can be estimated analytically on a 
disk (2D model) in the time domain by a simple formula when the magnetic field is uniform: 

 ( ) ( )
i  

2
dB tRE t

dt
= ⋅  (5) 

 

where 
R represents the radius of a disk, in meter, with a given conductivity, and it depends on 

the region of the body requiring an exposure assessment (see Table C.1 in Annex C), 
dB/dt is the time derivate of B (uniform magnetic flux density normal to the plane of the disk) 

in tesla (T), 

Ei is the induced electric field in V.m-1. 

NOTE Formula (1) allows to calculate the current density J from the induced electric field Ei. 

When the magnetic field is not uniform, the maximum magnetic field on the disk shall be 
multiplied by a compensation factor K obtained by simulation. 

Instead of estimating this factor by the heterogeneity of the magnetic field on a disk, it can be 
numerically derived by the incident magnetic field, the induced electric field of Formula (5) and 
comparison with the electric field induced in a human model. Details are given in Annex C. 
Formula (5) becomes: 

 ( ) ( ) ( )
i EB/2D            

2
dB t dB tRE t K CC

dt dt
= ⋅ ⋅ = ⋅  (6) 

 

where CCEB/2D is the coupling coefficient between the derivative of the magnetic field and the 

induced electric field (expressed in 
-1V m

T Hz
⋅
⋅

). It depends on the spatial distribution of the 

magnetic field and it considers the dimension of the exposed region of the body. This coefficient 
is time independent. 

Annex C describes an estimation of the compensation factor K and the coupling coefficients  

EB/2D  
2
RCC K= ⋅   for different values of R. 

To be conservative and in order to simplify the processing, the magnetic field module |B| is 
taken into account instead of the perpendicular component (the relative orientation according 
to the magnetic flux density direction can be ignored as this condition considers the worst-case 
which maximizes the result). 

Combining Formula (6) with B(t) obtained by the welding circuit model of Formula (3), the 
induced electric field becomes: 

 ( ) ( )
i EB/2D BI  

dI t
E t CC CC

dt
= ⋅ ⋅  (7) 
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