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Introduction

This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published

as a British Standard.

UK Vote

Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments

- Annotated drafts are not acceptable and will beregjected.

- All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Template for comments and secr etariat observations

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

lan alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 ©) 4 5 (6) 7
MB | Clause No./ Subclause Paragraph/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Figure/Table/Note comment for change) by the MB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs |Amend to read '...so that the mains
clarifying. connector to which no connection...’
6.4 Paragraph 2 te The use of the UV photometer as  [Delete reference to UV photometer.
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99 INTERNATIONAL ELECTROTECHNICAL COMMISSION

100
101

102 Electric welding equipment - Assessment of restrictions related to human
103  exposure to electromagnetic fields (0 Hz to 300 GHz) - Part 2: Arc welding

104 equipment —

105

106

107 FOREWORD

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

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

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

125 d) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
126 transparently to the maximum extent possible in their national and regional publications. Any divergence between
127 any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.
128 e) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
129 assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
130 services carried out by independent certification bodies.

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

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

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

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

141 International Standard IEC 62822-2 has been prepared by IEC technical committee 26: Electric
142 welding.

143 The text of this standard is based on the following documents:

FDIS Report on voting
26/584/FDIS | 26/591/RVD

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

146 This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

147 A list of all parts in the IEC 62822 series, published under the general title Electric welding
148 equipment — Assessment of restrictions related to human exposure to electromagnetic fields (0
149  Hz to 300 GHz), can be found on the IEC website.
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150 The committee has decided that the contents of this publication will remain unchanged until the
151 stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
152 the specific publication. At this date, the publication will be

153 e reconfirmed,

154 e withdrawn,

155 e replaced by a revised edition, or

156 e amended.

157 NOTE The 'colour inside’ logo on the cover page of this publication indicates that it contains colours which
158 are considered to be useful for the correct understanding of its contents. Users should therefore print this
159 document using a colour printer.
160
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161 1 Scope

162  This part of IEC 62822 applies to equipment for arc welding and allied processes designed for
163 occupational use by professionals.

164 NOTE 1 Typical allied processes are electric arc cutting and arc spraying.

165  This document specifies methods for the assessment of human exposure to magnetic fields
166 produced by arc welding. This document covers non-thermal biological effects in the frequency
167  range from 0 Hz to 10 MHz and defines standardized test scenarios.

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

169 NOTE 3 For the assessment of exposure to electric fields and thermal effects, the methods specified in IEC 62822—
170 1 apply.

171 This document does not define methods for workplace assessment regarding the risks arising
172 from electromagnetic fields (EMF). However, the EMF data that results from the application of
173 this document can be used to assist in workplace assessment.

174 It does not specify any product safety requirements other than those specifically related to
175 human exposure to electromagnetic fields.

176 2 Normative references

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

181 IEC 60050-851:2008, International Electrotechnical Vocabulary — Part 851: Electric welding
182 IEC 60974-1, Arc welding equipment — Part 1: Welding power sources

183 IEC 61786—-1, Measurement of DC magnetic, AC magnetic and AC electric fields from 1 Hz to
184 100 kHz with regard to exposure of human beings — Part 1: Requirements for measuring
185 instruments

186 IEC 61786-2, Measurement of DC magnetic, AC magnetic and AC electric fields from 1 Hz to
187 100 kHz with regard to exposure of human beings — Part 2: Basic standard for measurements

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

190 3 Terms, definitions, symbols and abbreviated terms

191 3.1 Terms and definitions

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

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

196 — |EC Electropedia: available at https://www.electropedia.org/
197 — IS0 Online browsing platform: available at https://www.iso.org/obp
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3.1.1

basic restrictions

exposure limit value

restrictions on exposure to electric, magnetic and electromagnetic fields that are based directly
on established health effects and biological considerations

3.1.2

exposure index

El

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 %) represent exceeding the permissible values.

3.1.3
general public
individuals of all ages and of varying health conditions

Note 1 to entry: Varying ages and health conditions can increase the individuals susceptibilities to EMF.

3.14
occupational use
workers at their workplaces performing their regular or assigned job activities

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

3.1.5

health effects

adverse effects, such as thermal heating or stimulation of nerve and muscle tissue as a result
of human exposure to EMF

3.1.6
intracorporeal
situated or occurring within the body

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

3.1.8

reference levels

action levels

directly measurable quantities, derived from basic restrictions, provided for practical exposure
assessment purposes

Note 1 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.

3.1.9

sensory effects

transient disturbed sensory perceptions and minor changes in brain functions as a result of
human exposure to EMF

3.2 Quantities and units

The internationally accepted Sl units are used throughout this document.

Physical quantity Symbol Unit Dimension

Current density J Ampere per square metre | A m2
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Electric conductivity o Siemens per metre Sm!
Electric current / Ampere A
Electric field strength | E Volt per metre V m!
Frequency f Hertz Hz
Magnetic flux density | B Tesla T (Vs m™2)
Permeability u Henry per metre Hm™'
240 3.3 Constants
Physical constant Symbol | Magnitude | Dimension
Permeability of free space | u, 4.1 -1077 Hm™!

241 3.4 Abbreviated terms

242 ICNIRP International Commission on Non-lonizing Radiation Protection
243  EMF electromagnetic fields

244 IEEE Institute of Electrical and Electronics Engineers

245 PNS peripheral nervous system

246 CNS central nervous system

247 4 Requirements

248 Equipment shall be assessed as defined in Clause 7, using the methods given in Clause 5 and
249  the conditions defined in Clause 6. The results shall be reported as specified in Clause 7.

250 5 Assessment methods

251 5.1 General considerations
252 5.1.1 Time averaging

253  Time averaging of exposure is not permitted for non-thermal effects unless the applied national
254 or international requirements explicitly specify time averaging procedures.

255 5.1.2 Spatial averaging of external field values

256 Reference levels are typically based on spatial averaging over the relevant part of the body. If
257 spatial averaging of exposure is not excluded and no specific procedures are defined in
258 applicable national and international requirements, the procedures detailed in the relevant
259 subclauses of 6.1 shall be applied.

260 5.1.3 Spatial averaging of intracorporeal values

261 If spatial averaging of exposure is not excluded and no specific procedures are specified in
262 applicable national and international requirements, the procedures detailed in the relevant
263 subclauses of 5.3 and 6.1 shall be applied.

264 5.1.4 Equipment with pulsed or non-sinusoidal welding current
265 5.1.4.1 General

266 Several methods for the assessment of pulsed and non-sinusoidal fields are available. For the
267 purpose of this standard, only the weighted peak methods as given in 5.1.4.2 and 5.1.4.3 are
268  applicable. For additional information, see IEC 61786-2. The result of these calculation
269 methods is the exposure index (El).
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270 NOTE Applications of the weighted peak method in time domain or frequency domain are mathematically equivalent
271 and give exactly the same results, if applied correctly. For some cases, e.g. when large numbers of spectral
272 components have to be considered for the complete analysis of a signal, the application of the time domain method
273 can be less complex.

274 Phase angles used for the weighted peak methods are given in Table 1.

275 Table 1 — Phase angles of weighting function or summation function
proportionality p,@ 1/f2 1 f f9 (constant) f
phase angle <pr 180° 90° 0° -90°

a pp is the proportionality factor defining the variation of the basic restriction/reference level as specified in the

applicable national and international requirements.

b

@| is the phase angle of the weighting function or summation function.

276 5.1.4.2 Weighted peak method in the time domain

277 For time domain evaluation, an evaluation system which incorporates a weighting function is
278  applicable. The evaluation shall be based on the peak value of the weighted signal. This method
279 can be used for both external field levels and intracorporeal metrics.

280 For comparison with the given exposure levels, the weighting function shall have a frequency
281 response which matches the applicable national and international requirements, so that the
282  weighting and summation of spectral components occurs in the time domain.

283 Further information on this method is given in I[EC 62311.

284 The attenuation and phase angles of the weighting functions can be approximated with
285  electronic or digital filters. The attenuation shall not deviate more than 3 dB and the phase
286 angles not more than 90° from the piecewise linear frequency response. The piecewise linear
287 values for phase angles are given in Table 1.

288 5.1.4.3 Weighted peak method in the frequency domain

289 For frequency domain evaluation, a phase corrected summation of the weighted spectral
290 components of the signal is applicable. The evaluation shall be based on the peak value of the
291 weighted signal as given in Formula (1). This method can be used for both external field levels
292 and intracorporeal metrics.

293 The sum of the weighted spectral components shall not exceed 1 at any time t within the
294 evaluation interval, which shall be one period of the pulsed or non-sinusoidal signal. The time
295 increments used for evaluation shall be less than or equal to 1/10 of the period of the highest
296 relevant spectral component, as defined in 5.1.5.4.

‘Z %cos(Z-n-ﬁ-t+0i+<pi)S1 (1)

297  where

298 A; is the amplitude of the spectral component at frequency f;;
299  L; is the applicable limit at frequency f;

300 fi is the frequency of the spectral component j;

301 6, is the phase angle of the spectral component at frequency f;;
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