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European foreword 54 

This document (prEN 50496:2016) has been prepared by CLC/TC 106X “Electromagnetic fields in the 55 
human environment”. 56 

This document is currently submitted to the Enquiry. 57 

This document will supersede EN 50496:2008. 58 

The main changes included in the prEN 50496:2016 with respect to EN 50496:2008 are consequential 59 
to the replacement of Directive 2004/40/EC by Directive 2013/35/EU. 60 

This document has been prepared under a mandate given to CENELEC by the European Commission 61 
and the European Free Trade Association, and supports essential requirements of EU Directive(s). 62 
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1 Scope 63 

This standard provides methods for assessing compliance with the requirements of the Directive 64 
2013/35/EU] at a site operating one or more broadcast transmitters. 65 

This standard covers the frequency range up to 40 GHz. 66 

NOTE The Council and European Parliament Directive 2013/35/EU will be transposed into national 67 
legislation in all the EU member countries. Users of this standard shall consult the national legislation related to 68 
this transposition in order to identify the national regulations and requirements. These national regulations and 69 
requirements can have additional requirements that are not covered by this standard. 70 

2 Normative references 71 

The following documents, in whole or in part, are normatively referenced in this document and are 72 
indispensable for its application. For dated references, only the edition cited applies. For undated 73 
references, the latest edition of the referenced document (including any amendments) applies. 74 

EN 50413, Basic standard on measurement and calculation procedures for human exposure to 75 
electric, magnetic and electromagnetic fields (0 Hz - 300 GHz) 76 

EN 50420, Basic standard for the evaluation of human exposure to electromagnetic fields from a stand 77 
alone broadcast transmitter (30 MHz - 40 GHz) 78 

EN 50475, Basic standard for the calculation and the measurement of human exposure to 79 
electromagnetic fields from broadcasting service transmitters in the HF bands (3 MHz - 30 MHz) 80 

EN 50499, Procedure for the assessment of the exposure of workers to electromagnetic fields 81 

EN 62226-2-1, Exposure to electric or magnetic fields in the low and intermediate frequency range — 82 
Methods for calculating the current density and internal electric field induced in the human body — 83 
Part 2-1: Exposure to magnetic fields — 2D models (IEC 62226-2-1) 84 

EN 50527-1, Procedure for the assessment of the exposure to electromagnetic fields of workers 85 
bearing active implantable medical devices — Part 1: General 86 

EN 50527-2-1, Procedure for the assessment of the exposure to electromagnetic fields of workers 87 
bearing active implantable medical devices — Part 2-1: Specific assessment for workers with cardiac 88 
pacemakers 89 

EN 50554, Basic standard for the in-situ assessment of a broadcast site related to general public 90 
exposure to radio frequency electromagnetic fields 91 

Council Recommendation 1999/519/EC of 12 July 1999 on the limitation of exposure of the general 92 
public to electromagnetic fields (0 Hz to 300 GHz) (Official Journal L 199 of 30 July 1999) 93 

Directive 2013/35/EU of the European parliament and of the council of 26 June 2013 on the minimum 94 
health and safety requirements regarding the exposure of workers to the risks arising from physical 95 
agents (electromagnetic fields) (20th individual Directive within the meaning of Article 16 of Directive 96 
89/391/EEC) 97 

3 Terms and definitions 98 

For the purposes of this document, the following terms and definitions apply. 99 

3.1 100 
action levels 101 
action levels (ALs)’ means operational levels established for the purpose of simplifying the process of 102 
demonstrating the compliance with relevant ELVs or, where appropriate, to take relevant protection or 103 
prevention measures specified in Directive 2013/35/EU 104 
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Note to entry 1: For electric fields, ‘low ALs’ and ‘high ALs’ means levels which relate to the specific protection 105 
or prevention measures specified in Directive 2013/35/EU. 106 

Note to entry 2: For magnetic fields, ‘low ALs’ means levels which relate to the sensory effects ELVs and ‘high 107 
ALs’ to the health effects ELVs. 108 

3.2 109 
AIMD 110 
Active Implantable Medical Device 111 

3.3 112 
antenna 113 
device that serves as a transducer between a guided wave (e.g. coaxial cable) and a free space wave, 114 
or vice versa 115 

3.4 116 
near-field region 117 
region generally in proximity to an antenna or other radiating structure, in which the electric and 118 
magnetic fields do not have a substantially plane-wave character, but vary considerably from point to 119 
point 120 

Note to entry 1: The near-field region is further subdivided into the reactive near-field region, which is closest to 121 
the radiating structure and that contains most or nearly all of the stored energy, and the radiating near-field region 122 
where the radiation field predominates over the reactive field, but lacks substantial plane-wave character and is 123 
complicated in structure. 124 

3.5 125 
broadcasting service 126 
radiocommunication service in which the transmissions are intended for direct reception by the 127 
general public 128 

Note to entry 1: This service can include sound transmissions, television transmissions or other types of 129 
transmission, e.g. data. 130 

3.6 131 
broadcast site 132 
site operating one or more broadcast transmitters 133 

3.7 134 
contact current 135 
current flowing into the body resulting from contact with a conductive object in an electromagnetic field 136 

Note to entry 1: This is the localized current flow into the body (usually the hand, for a light brushing contact). 137 

Note to entry 2: Shocks and burns can be the adverse indirect effects. 138 

Note to entry 3: Contact current relates to a short-term effect and cannot be time-averaged. 139 

3.8 140 
induced current 141 
current flowing inside a human body resulting directly from an exposure to an electromagnetic field 142 

3.9 143 
Employer 144 
any natural or legal person who has an employment relationship with the worker and has responsibility 145 
for the undertaking and/or establishment (Directive 89/391/EEC) 146 
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3.10 147 
exposure limit values (ELVs) 148 
limits on exposure to electromagnetic fields in Directive 2013/35/EU established on the basis of 149 
biophysical and biological considerations, in particular on the basis of scientifically well-established 150 
short-term and acute direct effects, i.e. thermal effects (SAR, Power density) and electrical stimulation 151 
of tissues (internal electric field): 152 

— health effects ELVs: ELVs above which workers might be subject to adverse health effects, such 153 
as thermal heating or stimulation of nerve and muscle tissue; 154 

— sensory effects ELVs: sensory effects ELVs apply to frequency ranges of 0 Hz to 400 Hz 155 
(magnetic field) and 0,3 GHz to 6 GHz (pulsed signals) and above which workers might be 156 
subjected to transient disturbed sensory perceptions and minor changes in brain functions 157 

3.11 158 
local safety instruction 159 
safety instructions relating to a specific broadcast site and containing the information specified in 160 
Clause 8: 161 

— it needs to include all the necessary safety-related indications and, if applicable, point out the 162 
possible risk of exposure to electromagnetic fields where these are at levels above the worker 163 
action levels; 164 

— it could include all the necessary safety-related indications and, if applicable, point out the 165 
possible risk of exposure to electromagnetic fields where these are at levels above the limits for 166 
the general public 167 

3.12 168 
magnetic flux density 169 
magnetic flux density (B) is a vector quantity resulting in a force that acts on moving charges, 170 
expressed in tesla (T) 171 

Note to entry 1: In free space and in biological materials, magnetic flux density and magnetic field strength (H) 172 
can be interchanged using the magnetic field strength of H = 1 A/m equivalence to magnetic flux density of 173 
B = 4π 10−7 T (approximately 1,25 microtesla). 174 

3.13 175 
power density 176 
appropriate quantity used for very high frequencies, where the depth of penetration in the body is low 177 

Note to entry 1: It is the radiant power incident perpendicular to a surface, divided by the area of the surface. 178 

Note to entry 2: It is expressed in watt per square metre (W / m2). 179 

3.14 180 
transmitter 181 
device to generate the radio frequency broadcast signal which is fed into the antenna system 182 

3.15 183 
worker 184 
any person employed by an employer, including trainees and apprentices but excluding domestic 185 
servants (Directive 89/391/EEC [7]) 186 

3.16 187 
work place 188 
location where workers have access as part of their duties 189 

Note to entry 1: Particular place of work within the broadcast site as for example the area near a 190 
transmitter with an open enclosure, the area inside a transmitting antenna, on a ladder inside a 191 
broadcast mast / tower and platforms under and above the antennas, the area around feed lines, etc 192 
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4 Assessment methods 193 

4.1 Worker exposure assessment 194 

The assessment should be done using the steps outlined below: 195 

– collection of technical data (Clause 5); 196 

– determination of exposure levels by calculation or measurement (Clause 6). This includes checking 197 
of operating procedures in the different exposure work places (Clause 8). 198 

The results of the assessment process are: 199 

– zoning of exposure work places (Clause 7); 200 

– information and training (Clause 9); 201 

– assessment report (Clause 10). 202 

In the case of simultaneous exposure to multiple sources, the combined exposure shall be considered, 203 
referring to Annex A. 204 

4.2 Use of public exposure assessment 205 

If an evaluation has already been undertaken in accordance with the provisions of Council 206 
Recommendation 1999/519/EC, and the restrictions as specified therein are respected, then the 207 
exposure limit values for workers of Directive 2013/35/EU are also met. 208 

4.3 Assessment after technical modification 209 

After a technical modification to the installation or the environment, it is necessary to consider 210 
repeating or revising the assessment. This is particularly necessary if an additional transmitter or 211 
antenna is added to a site. 212 

5 Collection of technical data 213 

Information on the following items may be needed: 214 

– with regard to the surrounding area: 215 

- information on the nature of the field from any external sources should be obtained from the 216 
operators of those sources. Examples of useful information are the frequency, the radiated 217 
power, the type of service, and whether the transmissions are intermittent. However, it should 218 
be noted that much of the detailed information may be commercially sensitive; 219 

– with regard to the site: 220 

- the area controlled e.g. information on property, fencing, where the controlled area is 221 
bounded; 222 

- the site map showing all facilities, e.g. buildings, towers, anchor cables, earth mat…; 223 

- the several areas: 224 

- where a public assessment has been carried out in compliance with Council 225 
Recommendation 1999/519/EC or national regulation; 226 

- where workers have access without specific care; 227 

- where workers only have access under specific circumstances; 228 
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– with regard to ELF emissions, the location of all 50 Hz site power supplies or transformers 229 
connected to low voltage networks; 230 

– with regard to the radio-frequency emissions, for each relevant source: 231 

- the mechanical configuration of the antennas (e.g. geometric dimensions, construction 232 
drawings, position in the mast); 233 

- radiation pattern, polarization and gain of antennas; 234 

- maximum and nominal power transmitter; 235 

- frequency, type of modulation (e.g. AM, FM, COFDM), channel bandwidth, feeder type and 236 
length, attenuation/meter, additional losses (combiners, patch panels, antenna cables and 237 
power dividers); 238 

– with regard to scheduling: 239 

- transmitting time table (especially for short wave, SW); 240 

- permitted operating configuration. 241 

6 Determination of exposure levels by calculation or measurement 242 

6.1 General 243 

This standard does not directly address product performance standards, which are intended to limit 244 
electromagnetic field (EMF) emissions under specified test conditions. 245 

6.2 Methodologies 246 

6.2.1 General 247 

The work place is often in near field conditions where the situation is rather more complicated than in 248 
the far field. This is because the maxima and minima of the E and H fields do not occur together along 249 
the direction of propagation as they do in the far field. In the near field, the electromagnetic field 250 
structure may be highly inhomogeneous, and there may be substantial variations from the plane-wave 251 
impedance of 377 ohms; that is, there may be preponderant E fields in some regions and 252 
preponderant H fields in others. At 50 Hz, the E or the H field may be very dominant, or both E and H 253 
field may be present. 254 

As a consequence, for each type of electromagnetic source, it is not possible to specify specific 255 
methodologies in this document. Therefore this standard refers to other appropriate standards to 256 
define the appropriate methodologies (EN 50413). 257 

6.2.2 Exposure from power supplies 258 

The annex on AC electricity supplies in EN 50499 gives guidance for assessing 50 Hz power supplies 259 
and in particular criteria for power sources which are deemed to comply without any further 260 
assessment. 261 

6.2.3 Exposure from transmitters from 9 kHz to 100 kHz 262 

Methodologies of measurement and calculation are defined in EN 62226-2-1. 263 

6.2.4 Exposure from transmitters from 100 kHz to 30 MHz 264 

Methodologies of measurement and calculation are defined in: 265 

– 3 MHz to 30 MHz: EN 50475; 266 

– 100 kHz to 3 MHz: under consideration in CLC/TC 106X, WG3. 267 
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