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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 Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.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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56 INTERNATIONAL ELECTROTECHNICAL COMMISSION

57

58

59 SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT

60 FOR MEASUREMENT, CONTROL, AND LABORATORY USE -

61

62 Part 2-034: Particular requirements for measurement equipment

63 for insulation resistance and test equipment for electric strength

64

65 FOREWORD

66 1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
67 all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
68 co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
69 in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
70 Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their
71 preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
72 may participate in this preparatory work. International, governmental and non-governmental organizations liaising
73 with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
74 Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.
75 2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
76 consensus of opinion on the relevant subjects since each technical committee has representation from all
77 interested IEC National Committees.

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

82 4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
83 transparently to the maximum extent possible in their national and regional publications. Any divergence between
84 any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.
85 5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
86 assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
87 services carried out by independent certification bodies.

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

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

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

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

98 IEC 61010-2-034 has been prepared by IEC technical committee 66: Safety of measuring,
99 control and laboratory equipment. It is an International Standard.

100 It has the status of a group safety publication in accordance with IEC Guide 104.

101 This third edition cancels and replaces the second edition published in 2023. This edition
102 constitutes a technical revision.

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

105 a) IEC 61010-2-130 has been considered relevant to this document;

106  b) added a definition for MEASURING CIRCUITS;

107 c¢) impact ofamendment 2to IEC 61010-1:2010/AMD1/2016 has been taken into consideration:
Documents
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108 1) Clause 2 and Bibliography have been updated;
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2) MAINS definition has been modified

3) in 4.3.2.5, specific requirements for power supply have been deleted since Amendment
2 of IEC 61010 1 take them now into account;

4) Figure 101 is replaced by Figure 3;

5) modifications of 6.8.3.1 and 6.8.3.2 have been deleted since Amendment 2 of [IEC 61010
1 take them now into account;

6) conformity statements of K.3.2 and K.101.2 have been modified;

7) a few conformity statements for constructional requirements of solid insulation have
been modified;

d) in 4.4.2.101, requirements for surge protective devices have been modified;

e) 5.101 has been moved to 6.103 as this subclause is relevant to prevention of electric shock;
f) in 6.3.2 c), level for inductive stored energy has been added;

g) 6.5.2.101 has been deleted;

h) 6.5.5 has been modified to take into account the automatic disconnection of HAZARDOUS LIVE
voltage source

i) 6.5.6 has been modified to take into account voltage-limiting devices used in MEASURING
CIRCUITS;

j) in6.6.101.1, a new requirement for TERMINALS is added;
k) in 6.6.101.2, the conformity statement has been modified;
[) in 6.8.1, a precision is given when testing solid insulation;
m) 6.101.3 has been completed for clarification;

n) 9.101.1 and 9.101.2.1 have been redrafted for clarification, in particular to take into account
the recommendations of new Annex N about REASONABLY FORESEEABLE MISUSE;

0) anew 14.9 with requirements for capacitors has been added,;
p) precisions for probe assemblies used to inject voltage have been given in 14.101;

q) Clause 101 has been rephrased and completed with requirements for equipment injecting
current;

1) 101.2 has been moved to 9.101.6 as this subclause is relevant for prevention of fire;
2) 101.3 has been moved to 16.4 and 16.101.

The text of this International Standard is based on the following documents:

Draft Report on voting

66/xxx/FDIS 66/xxx/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 of the IEC 61010 series, under the general title Safety requirements for
electrical equipment for measurement, control, and laboratory use, can be found on the IEC
website.
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150 This document is to be used in conjunction with JEC 61010-1:2010,
151 IEC 61010-1:2010/AMD1:2016 and IEC 61010-1:2010/AMD2:—1.

152 This document supplements or modifies the corresponding clauses in IEC 61010-1 so as to
153 convert that publication into the IEC standard: Particular requirements for measurement
154 equipment for insulation resistance and test equipment for electric strength.

155 Where a particular subclause of IEC 61010-1 is not mentioned in this document, that subclause
156 applies as far as is reasonable. Where this document states "addition", "modification”,
157 "replacement”, or "deletion"”, the relevant requirement, test specification or note in IEC 61010-1
158 should be adapted accordingly.

159 In this standard:

160 e the following print types are used:

161 — requirements: in roman type;

162 — NOTES: in small roman type;

163 — conformity and tests: in italic type;

164 — terms used throughout this standard which have been defined in Clause 3: SMALL ROMAN
165 CAPITALS;

166 e subclauses, figures, tables and notes which are additional to those in IEC 61010-1 are
167 numbered starting from 101. Additional annexes are lettered starting from AA and additional
168 list items are lettered from aa).

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

172 e reconfirmed,

173 e withdrawn,

174 e replaced by a revised edition, or

175 e amended.

176
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.

177

178

1 Second amendment under preparation. Stage at the time of publication: IEC CDV 61010-1/\2"3’)25.D°cuments
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179 INTRODUCTION

180 IEC 61010-1 specifies the safety requirements that are generally applicable to all equipment
181 within its scope. For certain types of equipment, the requirements of IEC 61010-1 and its
182  amendments will be supplemented or modified by the special requirements of one or more
183 standard from the IEC 61010-2 series which is/are read in conjunction with the requirements of
184 IEC 61010-1.

185 1) IEC 61010-2-030 specifies the safety requirements for equipment with testing or measuring

186 circuits which are connected for test or measurement purposes to devices or circuits outside
187 the measurement equipment itself.

188 2) JEC 61010-2-032 specifies the safety requirements for hand-held and hand-manipulated
189 current sensors for measuring, detecting or injecting current, or indicating current
190 waveforms on circuits without physically opening the current path of the circuit being
191 measured, included clamp multimeters.

192 Most of the requirements of |JEC 61010-2-030 have been included in FEC 61010-2-032.
193 Equipment within the scopes of both [JEC 61010-2-030 and JEC 61010-2-032 are considered
194 to be covered by the requirements of |JEC 61010-2-032.

195 However, for current sensors in combined equipment with PROTECTIVE BONDING and
196 automatic disconnection of the supply, [EC 61010-2-030 and JEC 61010-2-032 are read in
197 conjunction.

198 3) IEC 61010-2-033 specifies the safety requirements for hand-held multimeters and other
199 meters for domestic and professional use, capable of measuring MAINS voltage, intended to
200 measure voltage and other electrical quantities such as resistance or current.

201 All relevant requirements of JEC 61010-2-030 have been included in JEC 61010-2-033.

202 4) This document specifies the safety requirements for measurement equipment for insulation
203 resistance and test equipment for electric strength which are connected to units, lines or
204 circuits for test or measurement purposes.

205 All relevant requirements of JEC 61010-2-030 have been included in this document.
206 However, for equipment within the scope of [EC 61010-2-034 and of this document, these
207 standards are read in conjunction.

208  JEC 61010-031 specifies the safety requirements for hand-held and hand-manipulated probe
209 assemblies and their related accessories intended to be used in particular with equipment in
210  the scope of [EC 61010-2-03d, JEC 61010-2-032, |JEC 61010-2-033 and this document. These
211 probe assemblies are for non-contact or direct electrical connection between a part and
212 electrical test and measurement equipment. They may be fixed to the equipment or be
213 detachable accessories for the equipment.

214 IEC 61010-2-130 specifies particular safety requirements for equipment and accessories
215 intended to be used in educational establishment by pupil OPERATORS. Pupil OPERATORS are for
216  the sake of IEC 61010-2-130, children between the ages of 3 years and 16 years operating
217 electrical equipment under supervision of a RESPONSIBLE BODY. For equipment used in
218 educational establishments, the requirements of IEC 61010-2-130 will supplement or modify
219 the requirements of this document.

220
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221 SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT

222 FOR MEASUREMENT, CONTROL, AND LABORATORY USE -
223

224 Part 2-034: Particular requirements for measurement equipment
225 for insulation resistance and test equipment for electric strength
226

227

228

229

230

231

232 All Clauses and their subclauses, all Annexes, their Clauses and subclauses, and Bibliography
233 of IEC 61010-1:2010+AMD1:2016+AMD2:—2 apply except as follows.

234

235 1.1.1 Equipment included in scope

236 Replace the existing text with the following new text:

237 This document specifies safety requirements to equipment for measuring insulation resistance
238  and to equipment for testing electric strength which have an output voltage exceeding 50 V a.c.
239 or 120 V d.c.

240 This document also applies to combined measuring equipment which has an insulation
241 resistance measurement function or an electric strength test measurement function.

242 This group safety publication focusing on safety essential requirements is primarily intended to
243 be used as a product safety standard for the products mentioned in the scope, but is also
244 intended to be used by technical committees in the preparation of publications for products
245 similar to those mentioned in the scope of this document, in accordance with the principles laid
246  down in IEC Guide 104 and ISO/IEC Guide 51.

247 One of the responsibilities of a technical committee is, wherever applicable, to make use of
248 basic safety publications and/or group safety publications in the preparation of its publications.

249

250 1.1.2 Equipment excluded from scope
251 Add the following two new items after item h) of the list:

252 aa) |EC 61557-§ (Electrical safety in low voltage distribution systems up to 1 000 V a.c. and

253 1500 V d.c. — Equipment for testing, measuring or monitoring of protective measures —
254 Part 8: Insulation monitoring devices for IT systems);

255 bb) |EC 61557-9 (Electrical safety in low voltage distribution systems up to 1 000 V a.c. and
256 1500 V d.c. — Equipment for testing, measuring or monitoring of protective measures —
257 Part 9: Equipment for insulation fault location in IT systems).

258

2 Second amendment under preparation. Stage at the time of publication: IEC CDV 61010-1/\2"3’)25.D°cuments
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259 1.2.1 Aspects included in scope

260 Replace item c) and item h) from the list of the second paragraph with the following new item c)
261 and item h):

262 c) spread of fire or arc flash from the equipment (see Clause 9);

263 h) HAZARDS related to the use and REASONABLY FORESEEABLE MISUSE of the equipment (see
264 Clause 16 and Clause 101).

265

266 Insert the following new paragraph between the third paragraph and the Note:

267  Annex BB provides guidance to equipment manufacturers on HAZARDS that should be
268 considered for equipment intended for performing tests and measurements on hazardous
269 conductors, including MAINS conductors and telecommunication network conductors.

270

271 2 Normative references

272 Replace the following two existing normative references:

273 , Electroacoustics — Sound level meters — Part 1: Specifications

274 , Electroacoustics — Sound level meters — Part 2: Pattern evaluation tests

275 with the following new normative references:

276 |EC 61672-1:2013, Electroacoustics — Sound level meters — Part 1: Specifications

277 |IEC 61672-2:2013, Electroacoustics — Sound level meters — Part 2: Pattern evaluation tests
278 IEC 61672-2:2013/AMD1:2017

279
280  Insert the following five new normative references in alphanumeric order:

281 IEC 60364-4-44:2007, Low-voltage electrical installations — Part 4-44: Protection for safety —
282  Protection against voltage disturbances and electromagnetic disturbances

283  |EC 60364-4-44:2007/AMD1:2015

284  |EC 60364-4-44:2007/AMD2:2018

285 |EC 61000-4-5:2014, Electromagnetic compatibility (EMC) — Part 4-5: Testing and
286 measurement techniques — Surge immunity test
287 |EC 61000-4-5:2014/AMD1:2017

288 |EC 61010-1:2010, Safety requirements for electrical equipment for measurement, control, and
289 laboratory use — Part 1: General requirements

290 IEC 61010-1:2010/AMD1:2016

291 IEC 61010-1:2010/AMD2:—3

3 Second amendment under preparation. Stage at the time of publication: IEC CDV 61010-1/ \2"2’)25.D°cuments
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IEC 61010-2-032, Safety requirements for electrical equipment for measurement, control, and
laboratory use — Part 2-032: Particular requirements for hand-held and hand-manipulated
current sensors for electrical test and measurement

IEC 61010-031:2022, Safety requirements for electrical equipment for measurement, control and
laboratory use — Part 031: Safety requirements for hand-held probe assemblies for electrical
measurement and test

3.5 Safety terms

Replace the definition of 3.5.6 with the following new definition:

3.5.6
MAINS
a.c or d.c. electrical power distribution system (external to the equipment)

NOTE 1 to entry: MAINS include public or private electrical utilities and, unless otherwise specified in this document,
equivalent sources such as motor-driven generators and uninterruptible power supplies.

NOTE 2 to entry: This definition differs from the IEC 61010-1/A2 definition by allowing voltages greater than 1 000 V
a.c. and 1 500 V d.c. and can be used to power the equipment or be measured.

[IEC 60664-1:2020, 3.1.2 (mains supply) modified]

Insert the following two new terms and definitions between the existing terms 3.5.7 and 3.5.8:

3.5.101

MEASURING CIRCUIT

testing or measuring circuit (internal to the equipment) which is connected for test or
measurement purposes to devices or circuits outside the equipment itself

3.5.102

MEASUREMENT CATEGORY

classification of MEASURING CIRCUITS according to the type of MAINS to which they are intended
to be connected

4.3.2.6 Input and output voltages

Replace the existing title and text of 4.3.2.6 with the following new text and title:

4.3.2.6 Input and output voltages or currents

Input and output voltages or currents, including floating voltages but excluding the electrical
supply voltage (see 4.3.2.5), shall be set to any voltage or current within their RATED range, in
normal and reverse polarity if possible.

4.4.2.1 General

Replace the item 2) of the first paragraph with the following new item 2):
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329  2) Applicable fault conditions specified in 4.4.2.2 to 4.4.2.15 and 4.4.2.101.
330
331 Add the following new subclause after 4.4.2.15:

332 4.4.2.101 Surge protective devices

333  Surge protective devices used in MAINS CIRCUITS or MEASURING CIRCUITS connected to MAINS
334 shall be short-circuited and open-circuited, only one at a time in turn in any convenient order.

335

336

337  Add the following new subclause after 5.1.5.2:
338 5.1.5.101 MEASURING CIRCUIT TERMINALS

339 5.1.5.101.1 General

340 Some MEASURING CIRCUIT TERMINALS for the equipment within the scope of this document also
341 serve as output TERMINALS.

342 Except as permitted in 5.1.5.101.5:

343 a) the value of the nominal a.c. r.m.s. line-to-neutral or d.c. voltage of MAINS being measured

344 shall be marked for MEASURING CIRCUIT TERMINALS RATED for MEASUREMENT CATEGORIES, or
345 the value of the RATED voltage to earth for other MEASURING CIRCUIT TERMINALS, and

346 NOTE CLEARANCES and solid insulation for MEASUREMENT CATEGORIES are specified for a nominal a.c. r.m.s.
347 line-to-neutral or d.c. voltage of MAINS being measured. Neutral is considered to be earthed (see Annex I).

348 b) the value of the RATED voltage or the RATED current, as applicable, of each pair or set of

349 MEASURING CIRCUIT TERMINALS that are intended to be used together shall be marked, and
350 c¢) the pertinent MEASUREMENT CATEGORY for each individual, pair, or set of MEASURING CIRCUIT
351 TERMINALS, or symbol 14 of Table 1 shall be marked as specified in 5.1.5.101.2 and
352 5.1.5.101.3, if applicable.

353  MEASURING CIRCUIT TERMINALS are usually arranged in pairs or sets. Each pair or set of
354  TERMINALS may have a RATED voltage or a RATED current, or both, within that set, and each
355 individual TERMINAL may have a RATED voltage to earth. For some equipment, the RATED voltage
356 between TERMINALS may be different from the RATED voltage to earth. Markings shall be clear
357  to avoid misunderstanding.

358  Symbol 14 of Table 1 shall be marked if current MEASURING CIRCUIT TERMINALS are not intended
359  for connection to the secondary of current transformers without internal protection (see
360 9.101.6.2).

361 Markings shall be placed adjacent to the TERMINALS. However, if there is insufficient space (as
362 in multi-input equipment), the marking may be on the RATING plate or scale plate, or the
363 TERMINAL may be marked with symbol 14 of Table 1.

364 For any set of MEASURING CIRCUIT TERMINALS, symbol 14 of Table 1 does not need to be marked
365 more than once, if it is close to the TERMINALS.

366 Conformity is checked by inspection and, if applicable, as specified in 5.1.5.101.2, 5.1.5.101.3
367 and 5.1.5.101.4, taking the exceptions in 5.1.5.101.5 into account.
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368 5.1.5.101.2 MEASURING CIRCUIT TERMINALS RATED for MEASUREMENT CATEGORIES

369  The relevant MEASUREMENT CATEGORY shall be marked for TERMINALS of MEASURING CIRCUITS
370  RATED for MEASUREMENT CATEGORIES. The MEASUREMENT CATEGORY markings shall be "CAT II",
371 "CAT IlI" or "CAT IV" as applicable.

372 The RATED voltage of the TERMINALS of a MEASURING CIRCUIT intended for MAINS voltage
373 measurements shall be equal to or higher than their RATED a.c. r.m.s. line-to-neutral or d.c.
374  voltage.

375 Marking those TERMINALS with more than one type of MEASUREMENT CATEGORY and its RATED
376 voltage is permissible.

377 Conformity is checked by inspection.

378  5.1.5.101.3 MEASURING CIRCUIT TERMINALS RATED for connection to voltages above the
379 levels of 6.3.1

380 Symbol 14 of Table 1 shall be marked adjacent to the TERMINALS for MEASURING CIRCUIT
381 TERMINALS RATED for connection to voltages above the levels of 6.3.1, but that are not RATED for
382  MEASUREMENT CATEGORIES (see also 5.4.1 bb)).

383 Conformity is checked by inspection.

384 5.1.5.101.4 HAZzZARDOUS LIVE output TERMINALS

385  Output TERMINALS which can be HAZARDOUS LIVE shall be marked with symbol 12 of Table 1 in
386  close proximity to those TERMINALS.

387 Conformity is checked by inspection.

388 5.1.5.101.5 MEASURING CIRCUIT TERMINALS which are permanently connected, dedicated or
389 for non-HAZARDOUS LIVE voltages

390 MEASURING CIRCUIT TERMINALS do not need to be marked if:
391 a) they are intended to be permanently connected and not ACCESSIBLE (see 5.4.3 aa) and bb)),
392 or

393 b) they are dedicated only for connection to specific TERMINALS of other equipment, or

394 c) it is obvious from other indications that the RATED voltage does not exceed the levels of
395 6.3.1.

396 NOTE Examples of acceptable indications that the RATED voltage of the inputs is intended to not exceed the
397 levels of 6.3.1 include:

398 — the full-scale deflection marking of a single-range indicating voltmeter or ammeter or maximum marking of
399 a multi-range multimeter;

400 — the maximum range marking of a voltage selector switch;

401 — a marked voltage or power RATING expressed in dB, mW or W, where the equivalent value, as explained in
402 the documentation, does not exceed 30 V a.c.

403  Conformity is checked by inspection.
404

405 5.4.1 GENERAL

406  Add the following two new items to the list of the first paragraph after item k):
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aa) information about each relevant MEASUREMENT CATEGORY if the MEASURING CIRCUIT is
RATED for MEASUREMENT CATEGORIES (see 5.1.5.101.2);

bb) for MEASURING CIRCUITS that are not RATED for MEASUREMENT CATEGORIES, but that could
be misused by connection to such circuits, a warning not to use the equipment for
measurements on MAINS, and a detailed RATING including TRANSIENT OVERVOLTAGES (see
AA.2.4 for more information).

Add a new paragraph between the first and the second paragraph:

Some equipment may have multiple MEASUREMENT CATEGORY RATINGS for the same MEASURING
CIRCUIT. For such equipment, the documentation shall clearly identify the MEASUREMENT
CATEGORIES where the equipment is intended to be used and where it shall not be used.

5.4.2 Equipment RATINGS
Add the following three new items to the list of the first paragraph after item f):

aa) the output voltage or voltage range, frequency and current RATING;

bb) for insulation resistance measurement equipment, the RATED line or unit capacitance as
required by 6.102;

cc) for insulation resistance measurement equipment intended for use in power station or
substation, the RATED induced current (see 9.101.5).

5.4.3 Equipment installation
Add the following two new items to the list of the first paragraph after item i):

aa) for MEASURING CIRCUIT TERMINALS intended for permanent connection and that are RATED
for MEASUREMENT CATEGORIES, information regarding the MEASUREMENT CATEGORY, RATED
voltages or RATED currents as applicable (see 5.1.5.101.2);

bb) for MEASURING CIRCUIT TERMINALS intended for permanent connection and that are not
RATED for MEASUREMENT CATEGORIES, information regarding the RATED voltages, RATED
currents, and RATED TRANSIENT OVERVOLTAGES as applicable (see 5.1.5.101.5).

5.4.4 Equipment operation
Add the following four new items to the list of the first paragraph after item k):

aa) instructions for a daily or routine check to ensure the correct functionality of the equipment
before use when one HAZARD indicator has been considered to be sufficient (see 6.103);

bb) when performing an a.c. voltage test, instructions to warn the OPERATOR that a hazardous
residual voltage can be present after the interruption of the test if the capacitance value
of the line or unit under test exceeds the maximum RATED line or unit capacitance value
(see 6.102.3);

cc) when an automatic operation to energise the equipment outputs is provided, a warning to
keep distance from the unit under test;

dd) when performing an d.c. current measurement in series with an inductive circuit,
instructions to warn the OPERATOR that a hazardous voltage can be present if the circuit
is suddenly opened (a probe falls off for example) (see 101 d)).
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6.2.1 General

Insert the following NOTE 101 after the third paragraph:

NOTE 101 For determination of ACCESSIBLE parts of equipment intended to be used in educational establishment by
pupil OPERATORS, see IEC 61010-2-130.

6.3.2 Levels in SINGLE FAULT CONDITION
Replace the existing item c) with the following new item c):

c) The levels of:
1) 1,6 J for inductive or capacitive stored energy, except

2) the capacitance from line B of Figure 3 for voltages up to 40 kV peak or DC.

6.5.1 General
Replace the existing item c) with the following new item c):

c) automatic disconnection of HAZARDOUS LIVE voltage source (see 6.5.5);

6.5.2.3 PROTECTIVE CONDUCTOR TERMINAL
Replace the existing item h) 2) with the following new item h) 2):
h) 2) the PROTECTIVE BONDING shall not be interrupted by any switching or interrupting device.

Devices used for indirect bonding in MEASURING CIRCUITS (see 6.5.5 and 6.5.6) are permitted
to be part of the PROTECTIVE BONDING.

Replace in Figure 4, the text in the cell referenced 6.5.1 c) by the text “Automatic disconnection
of HAZARDOUS LIVE voltage source”

6.5.5 Automatic disconnection of the supply
Replace the existing title of 6.5.5 with the following new title:

6.5.5 Automatic disconnection of HAZARDOUS LIVE voltage source

Add the following five paragraphs after the last paragraph:

For MEASURING CIRCUITS, voltage-sensitive tripping devices can be used to establish indirect
bonding between the PROTECTIVE CONDUCTOR TERMINAL and ACCESSIBLE conductive parts if
these become HAZARDOUS LIVE as a result of a fault.
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482 Voltage-sensitive tripping devices interrupt the HAZARDOUS LIVE voltage source, or connect the
483  ACCESSIBLE conductive parts to the PROTECTIVE CONDUCTOR TERMINAL whenever the voltage
484 across them reaches the relevant levels of 6.3.2 a). The tripping duration versus the current
485 shall not exceed the levels of Figure 2.

486 Conformity is checked by applying successively the relevant voltage level of 6.3.2 a) and the
487 maximum RATED voltage of the MEASURING CIRCUIT between the ACCESSIBLE conductive parts
488 and the PROTECTIVE CONDUCTOR TERMINAL. The current between the ACCESSIBLE conductive
489  parts and the PROTECTIVE CONDUCTOR TERMINAL is measured with the circuit of Figure A.1.
490 During and after the test, no HAZARD shall arise, nor shall there be any evidence of fire, arcing,
491 explosion, or damage to voltage-sensitive tripping devices, including traces on the printed
492 wiring board.

493  Voltage-sensitive tripping devices used to establish indirect bonding shall have at least the
494 voltage and current RATINGS of the MEASURING CIRCUIT TERMINALS.

495 Conformity is checked by inspection.

496

497 6.5.6 Current or voltage-limiting device

498 Add the following four new paragraphs after the last paragraph:

499  For MEASURING CIRCUITS, voltage-limiting devices can be used to establish indirect bonding
500 between the PROTECTIVE CONDUCTOR TERMINAL and ACCESSIBLE conductive parts if these
501 become HAZARDOUS LIVE as a result of a fault.

502 Voltage-limiting devices which become conductive when the voltage across them exceeds the
503 relevant levels of 6.3.2 a) shall have overcurrent protection to prevent damage of the device.

504  Voltage-limiting devices are not suitable in the case of voltage applied from external sources to
505 the accessible conductive parts.

506 Conformity is checked by introducing a single fault within the equipment or from external
507 connection while the equipment is operated in NORMAL USE such that the maximum hazardous
508 voltage presents itself to the ACCESSIBLE conductive parts protected by indirect bonding. The
509 current between the ACCESSIBLE conductive parts and the PROTECTIVE CONDUCTOR TERMINAL is
510  measured with the circuit of Figure A.1. The duration of current flow versus the body current
511 shall not exceed the levels of Figure 2. During and after the test, no HAZARD shall arise, nor
512 shall there be any evidence of fire, arcing, explosion, or damage to overcurrent protection
513  devices, except for fuses which can open.

514
515  Add the following new subclause and new Table 101 after 6.6.4:

516  6.6.101 MEASURING CIRCUIT TERMINALS
517  6.6.101.1 General
518 HAZARDOUS LIVE TERMINALS shall be anchored, fitted or designed so that internal conductors and

519  TERMINAL mechanical mountings will not work loose when the TERMINALS are tightened or
520 loosened, or when connections are made.

521 When determining the values of CREEPAGE DISTANCES for MEASURING CIRCUIT TERMINALS of
522 HAND-HELD EQUIPMENT intended to be connected only to a hand-held probe assemblvmments
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523  with |JEC 61010-031|, the applicable values of CREEPAGE DISTANCES from material group | are
524 allowed to be applied to all material groups.

525 Requirements for MEASURING CIRCUIT TERMINALS in unmated position, partially mated or mated
526 position are defined respectively in 6.6.101.2, 6.6.101.3 and 6.6.101.4. Requirements for
527 specialized MEASURING CIRCUIT TERMINALS are defined in 6.6.101.5.

528  Annex CC provides information regarding the recommended dimensions of 4 mm "banana"
529  TERMINALS.

530 6.6.101.2 MEASURING CIRCUIT TERMINALS in unmated position

531 The following requirements apply to MEASURING CIRCUIT TERMINALS in unmated position when
532 RATED voltages are applied to any other TERMINALS of the equipment or when the MEASURING
533 CIRCUIT TERMINALS are energized from inside the equipment.

534 1) AccEessIBLE parts of locking-type or screw-held-type TERMINALS in unmated position

535 including TERMINALS which do not require the use of a TooL for unlocking or unscrewing
536 shall not be HAZARDOUS LIVE.
537 Conformity is checked by inspection.
538  2) ACCESSIBLE parts of unmated TERMINALS which are separated from other circuits and can be
539 energized only from inside of the equipment by continuous both-hand operation according
540 t0 6.101.2, c) in Note shall not be HAZARDOUS LIVE 5 s after the OPERATOR releases a switch.
541 Conformity is checked by inspection.
542 3) ACCESSIBLE parts of other unmated TERMINALS shall be insulated from HAZARDOUS LIVE parts
543 by PROTECTIVE IMPEDANCE or CLEARANCES and CREEPAGE DISTANCES meeting the
544 requirements of 3 a) and 3 b) of this subclause 6.6.101.2.
545 a) For TERMINALS with a voltage RATING up to 20 000 V, the CLEARANCES shall be at least
546 the applicable values of Table 101.
547 Table 101 — CLEARANCES for unmated MEASURING CIRCUIT TERMINALS
Maximum voltage CLEARANCE
applied to the
conductive parts of the a.c. r.m.s d.c
TERMINAL AR e
\% mm mm
600 0,8 0,8
1000 1,0 0,8
1500 2,0 1,1
2000 3,2 1,8
3000 6,4 3,5
5000 13 8,3
10 000 30 20
15 000 48 32
20 000 67 44
For maximum voltages above 30 V a.c. r.m.s. or 60 V d.c. up to 600 V, CLEARANCES
are 0,8 mm.
Linear interpolation is allowed above 600 V.
NOTE See Annex EE for determination of the CLEARANCES.

548

549 For TERMINALS with a voltage RATING above 20 000 V, the CLEARANCE shall be at least

550 the D, value of Table K.15 with U, equal to 1,25 times the peak value of the voltage

551 (see K.3.2). Documents
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552 If the equipment is RATED to operate at an altitude greater than 2 000 m, the value of the
553 CLEARANCE shall be multiplied by the applicable factor of Table 3.

554 Conformity is checked by inspection and measurement of CLEARANCE from the closest
555 approach of the test finger touching the external parts of the TERMINAL in the least
556 favourable position (see Figure 1).

557 If the CLEARANCES are less than the minimum required, they shall be verified by the a.c.
558 voltage test.

559 Conformity is checked by the a.c. voltage test of with a duration of at least 3 cycles
560 using the applicable test voltage for impulse of Table K.16 for the required CLEARANCE.

561 Correction factors of Table 10 are applicable to the values of test voltages for
562 CLEARANCES given in Table K.16.

563 b) The CREEPAGE DISTANCE values shall be at least the applicable CLEARANCE values defined
564 in 3 a) of this subclause 6.6.101.2.

565 Conformity is checked by inspection and measurement of CREEPAGE DISTANCES from the
566 closest approach of the test finger touching the external parts of the TERMINAL in the
567 least favourable position.

568 In addition for equipment RATED for WET LOCATIONS, conductive parts of TERMINALS with
569 voltage RATINGS above 16 V a.c. rm.s., 22,6 V a.c. peak or 35V d.c. shall not be
570 ACCESSIBLE.

571 Conformity is checked by inspection and measurement.

572 6.6.101.3 MEASURING CIRCUIT TERMINALS in partially mated position

573  ACCESSIBLE parts of MEASURING CIRCUIT TERMINALS in partially mated position which are
574 separated from other circuits and can only be energized from inside the equipment by a
575 continuous both-hand operation according to 6.101.2, d) in Note shall not be HAZARDOUS LIVE
576 5 s after the OPERATOR released a switch.

577  ACCESSIBLE parts of other MEASURING CIRCUIT TERMINALS in partially mated position shall be
578  insulated from HAZARDOUS LIVE parts by BASIC INSULATION.

579 Conformity is checked by inspection and measurement.

580 6.6.101.4 MEASURING CIRCUIT TERMINALS in mated position

581 ACCESSIBLE parts of MEASURING CIRCUIT TERMINALS in mated position which are not intended to
582 be HAND-HELD or touched during the measurement operation shall be insulated from HAZARDOUS
583  LIVE parts by BASIC INSULATION.

584  ACCESSIBLE parts of TERMINALS in mated position of other MEASURING CIRCUITS shall be insulated
585  from HAZARDOUS LIVE parts by DOUBLE INSULATION or REINFORCED INSULATION.

586 Conformity is checked by inspection and measurement.

587  6.6.101.5 Specialized MEASURING CIRCUIT TERMINALS

588 Specialized MEASURING CIRCUIT TERMINALS are TERMINALS intended to be connected to
589 components, sensors, and devices.

590 NOTE These specialized TERMINALS include, but are not limited to, TERMINALS for thermocouple sockets.

591 Components, sensors, and devices intended to be connected to specialized MEASURING CIRCUIT
592  TERMINALS shall not be both ACCESSIBLE and HAZARDOUS LIVE, in either NORMAL CONDITION or in
593 SINGLE FAULT CONDITION, even when the highest RATED voltage is applied to any other MEASURING
594  CIRCUIT TERMINAL.
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Conformity is checked by inspection and measurement. Components, sensors, and devices
intended to be connected to specialized MEASURING CIRCUIT TERMINALS are connected. The
measurements of 6.3 are made to establish that the levels of 6.3.1 and 6.3.2 are not exceeded
when each of the following voltages is applied to each of the other MEASURING CIRCUIT TERMINAL,
if applicable:

a) highest RATED a.c. voltage at any RATED MAINS frequency;

b) highest RATED d.c. voltage;

¢) highest RATED a.c. voltage at the related maximum RATED measurement frequency.

6.7.1.3 CREEPAGE DISTANCES

Insert the following new paragraph between the third paragraph and the fourth paragraph:

For HAND-HELD EQUIPMENT not powered from the MAINS or from the MEASURING CIRCUIT, the
applicable values of CREEPAGE DISTANCES from material group | are allowed to be applied to all
materials.

6.7.1.5 Requirements for insulation according to type of circuit

Replace the text of the subclause with the following new text:

Requirements for insulation in particular types of circuits are specified as follows:
a) in 6.7.2 for MAINS CIRCUITS of OVERVOLTAGE CATEGORY |l with a nominal supply voltage up
to 300 V;

b) in 6.7.3 for secondary circuits separated from the circuits in a) by means of a transformer
only;

c) in Clause K.1 for MAINS CIRCUITS of OVERVOLTAGE CATEGORY Il or IV or for OVERVOLTAGE
CATEGORY Il over 300 V;

d) in Clause K.2 for secondary circuits separated from the circuits in c) by means of a
transformer only;

e) in Clause K.3 for circuits that have one or more of the following characteristics:

1) the maximum possible TRANSIENT OVERVOLTAGE is limited by the supply source or within
the equipment to a known level below the level assumed for the MAINS CIRCUIT;

2) the maximum possible TRANSIENT OVERVOLTAGE is above the level assumed for the MAINS
CIRCUIT;

3) the WORKING VOLTAGE is the sum of voltages from more than one circuit, or is a mixed
voltage;

4) the WORKING VOLTAGE includes a recurring peak voltage that may include a periodic
non-sinusoidal waveform or a non-periodic waveform that occurs with some regularity;

5) the WORKING VOLTAGE has a frequency above 30 kHz;
6) the circuit is a MEASURING CIRCUIT where MEASUREMENT CATEGORIES do not apply;
f) in Clause K.101 for MEASURING CIRCUITS RATED for MEASUREMENT CATEGORIES.

NOTE 1 See Annex | for line-to-neutral voltage pertinent to MAINS system type and nominal voltages.
NOTE 2 These requirements are illustrated in the flowchart of Annex DD, Figure DD.1.
NOTE 3 See Clause K.3 for requirements for switching circuits such as a switching power supply.
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