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European foreword 

The text of document 106/376/FDIS, future IEC 62226-3-1:2007/A1, prepared by IEC/TC 106 
"Methods for the assessment of electric, magnetic and electromagnetic fields associated with human 
exposure" was submitted to the IEC-CENELEC parallel vote and approved by CENELEC as 
EN 62226-3-1:2007/A1:2017. 
 
The following dates are fixed: 

• latest date by which the document has to be 
implemented at national level by 
publication of an identical national 
standard or by endorsement 

(dop) 2017-08-11 

• latest date by which the national 
standards conflicting with the 
document have to be withdrawn 

(dow) 2019-11-11 

 
Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such 
patent rights. 
 

Endorsement notice 

The text of the International Standard IEC 62226-3-1:2007/A1:2016 was approved by CENELEC as a 
European Standard without any modification. 
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FOREWORD 

This amendment has been prepared by IEC technical committee 106: Methods for the 
assessment of electric, magnetic and electromagnetic fields associated with human exposure. 

The text of this amendment is based on the following documents: 

FDIS Report on voting 

106/376/FDIS 106/378/RVD 

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

The committee has decided that the contents of this amendment and the base publication will 
remain unchanged until the stability date indicated on the IEC website under 
"http://webstore.iec.ch" in the data related to the specific publication. At this date, the 
publication will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

 

_____________ 

 

2 Exposure to electric field 

Replace the fifth paragraph with the following new paragraph: 

Although some guidelines on human exposure to electric fields adopt internal electric field as 
a limiting parameter, for reason of simplification, the content of this standard is presented 
mainly in terms of induced current densities J, from which values of internal electric field Ei 
can be easily derived using the previous formula. 

3 General procedure 

3.1 Shape factor 

Add the following note at the end of this subclause: 

NOTE The internal electric field E i can be calculated from the current density J as E i = J/σ, where σ is the 
conductivity of the human model (see equation (1)). 

3.2 Procedure 

Replace the third paragraph with the following new paragraph: 

The third stage is to convert the current density averaged at a particular height to the local 
current density in the different tissues at that height. Health guidelines on exposure to EMF 
refer specifically to current density (or internal electric field) in the central nervous system, so 
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the particular area of interest within the body is the spinal cord in the neck, due to the small 
cross section of the neck, which concentrates the current (or internal electric field) in that 
region. 

5.2.1 Analytical 

Replace the paragraph immediately above Figure 8 with the following new paragraph and 
note: 

Figure 9 gives the result of the analytical calculation of the local current density Js, for a field 
magnitude of 1 kV/m at 50 Hz. 

NOTE The internal electric field E i can be calculated from the current density J as E i = J/σ, where σ is the 
conductivity of the human model. 

Replace the title of Figure 8 with the following new title: 

Figure 8 – Calculation of the shape factor for electric field KE for a spheroid 
exposed to an unperturbed electric field 

5.3.1 Analytical 

Replace Table 4 with the following new paragraph and table: 

For the basic restrictions in terms of internal electric fields, i.e. EiBR: 20 mV/m (public) and 
100 mV/m (occupational), the external electric field EBR required to produce an internal 
electric field equal to the basic restriction EiBR is found by the following relation:  

 (neck)A
i

J
EE BRBR

σ=   

where σ is the conductivity of the human model. 

Table 4 – Electric field EBR required to produce  
basic restrictions JBR or EiBR in the neck at 50 Hz 

 Reference 
man 

Reference 
woman 

JA, current density in neck per kV/m, mA/m2 0,244 0,286 

Circumference at base of neck, m 0,425 0,368 

EBR, electric field for a 2 mA/m2 basic restriction in the 
neck, kV/m 8,2 7,0 

EBR, electric field for a 10 mA/m2 basic restriction in the 
neck, kV/m 41 35 

EBR, electric field for a 20 mV/m basic restriction in the 
neck, kV/m (σ = 0,2 S/m assumed) 16,4 14,0 

EBR, electric field for a 100 mV/m basic restriction in the 
neck, kV/m (σ = 0,2 S/m assumed) 82 70 

 

5.4 Comparison of the analytical and numerical models 

Replace Table 5 with the following new table: 
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Table 5 – Comparison of values of the shape factor for electric field KE and 
corresponding current densities for an unperturbed 50 Hz electric field of 1 kV/m 

 Reference 
man 

Reference 
woman 

Reference 
10 year old 

child 

5 kV (50 Hz) – 
2 mA/m2 a 

5 kV (50 Hz) – 
20 mV/m 

(σ = 0,2 S/m) a 

KEZ analytical A⋅s/V⋅m 4,88 × 10-9 5,72 × 10-9 5,16 × 10-9 8 × 10-9 1,6 × 10-8 

KEZ numerical A⋅s/V⋅m 4,66 × 10-9 5,94 × 10-9 4,98 × 10-9   

JA max. analytical mA/m2 0,244 0,286 0,258 0,40 0,80 

JA max. numerical mA/m2 0,233 0,297 0,249   
a It is assumed that unperturbed electric field of 5 kV/m corresponds, at 50 Hz, to 2 mA/m2 for induced current 

density, and 20 mV/m (σ = 0,2 S/m assumed) for internal electric field as conservative values. The 
corresponding value for KE is calculated using equation (2). 

 

6.3 Influence of conductivity 

Add the following note to the end of the subclause: 

NOTE The internal electric field E i is dependent on the conductivity since it is calculated from the current density 
J as Ei = J/σ, where σ is the conductivity of the human model. 

7.2 Current flowing to the ground 

Replace the first sentence with the following new sentence: 

The current flowing into the ground can be found from the product of the current density JS 
and the cross sectional area of the spheroid at ground level. 
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