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PREFACE

This is the harmonized CSA Group and ULSE standard for safety requirements for electrical equipment for
measurement, control, and laboratory use — Part 2-030: Particular requirements for equipment having
testing or measuring circuits. It is the second edition of CSA-C22.2 No. 61010-2-030 and the second
edition of UL 61010-2-030. This edition of CSA C22.2 No. 61010-2-030 supersedes the previous edition
published in 2012.

ThIS harmonized standard is based on IEC 61010-2-030, second edition: Safety reqwrements for electrical
equirements for
is|copyrighted by

is harmonized standard was prepared by CSA Group and ULSE.

is standard is considered suitable for use for conformity assessment within the state
sfandard.

d scope of the

is standard was reviewed by the CSA Subcommittee on Safety‘Requirements for Electijical Equipment

r Measurement, Control, and Laboratory Use, under the jurisdietion of the CSA Technica
Jonsumer and Commercial Products and the CSA Strategic Steering Committee on Re
Hlectrical Safety, and has been formally approved by the ‘€SA Technical Committee. Thi
been developed in compliance with the Standards Council of Canada requirements for Nati

Committee on
quirements for
5 standard has
bnal Standards

of Canada. It has been published as a National Standard of Canada by CSA Group.

Application of Standard

Where reference is made to a specific - humber of samples to be tested, the specified number is to be

bnsidered a minimum quantity.

O

P4

bte: Although the intended primary-application of this standard is stated in its scope, it is important to n¢te that it remains

He responsibility of the users of the'standard to judge its suitability for their particular purpose.

-

his CSA-C22.2 No. 64010-2-030, Safety requirements for electrical equipment for measurement, control,
hd laboratory use~~"Part 2-030: Particular requirements for equipment having testind or measuring
rcuits is to bé uSed in conjunction with the third edition of CAN/CSA-C22.2 No.[61010-1. The
quirements.for testing and measuring circuits are contained in this Part 2 Standard and CAN/CSA-C22.2
0. 61010<)~-Requirements of this Part 2 Standard, where stated, amend the requirementg of CAN/CSA-
22.2 No.)61010-1. Where a particular subclause of CAN/CSA-C22.2 No. 61010-1 is nqt mentioned in
SA-C22.2 No. 61010-2-030, the CAN/CSA-C22.2 No. 61010-1 Part 1 subclause applies.

o o -

-

This UL Standard 61010-2-030 Standard for Safety requirements for electrical equipment for
measurement, control, and laboratory use — Part 2-030: Particular requirements for equipment having
testing or measuring circuits, is to be used in conjunction with the third edition of UL 61010-1. The
requirements for testing and measuring circuits are contained in this Part 2 Standard and UL 61010-1.
Requirements of this Part 2 Standard, where stated, amend the requirements of UL 61010-1. Where a
particular subclause of UL 61010-1 is not mentioned in UL 61010-2-030, the UL 61010-1 subclause
applies.

Level of Harmonization

This standard adopts the IEC text with national differences.
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I This standard is published as an identical standard for CSA Group and ULSE.

An identical standard is a standard that is exactly the same in technical content except for national
differences resulting from conflicts in codes and governmental regulations. Presentation is word for word
except for editorial changes.

All national differences from the IEC text are included in the CSA Group and ULSE versions of the

standard. While the technical content is the same in each organization’s version, the format and
presentation may differ.

RLasons for Differences From IEC

D
C

In

T

hnada and the US.

terpretations

bdsed on the literal text to determine compliance with the standard invaccordance with the p
off the standards development organization. If more than one\interpretation of the literal

identified, a revision is to be proposed as soon as possible” to each of the standards

ornganizations to more accurately reflect the intent.

IHC Copyright

F
6
p

u
F

r CSA Group, the text, figures, and tables, of International Electrotechnical Commissi
010-2-030 Safety requirements for electric¢al equipment for measurement, control, and la

4

oreword and Introduction are not™a part of the requirements of this standard but ar
nformation purposes only.

These materials are subjéct*to copyright claims of IEC and ULSE. No part of this publi

produced in any form, including an electronic retrieval system, without the prior written
| SE. All requests_pertaining to the Safety requirements for electrical equipment for

easuring circuits;’UL 61010-2-030 Standard should be submitted to ULSE.

fferences from the IEC are being added in order to address safety and regulatory|situati

e interpretation by the standards development organization of an“identical or equivalg

art 2-030: Particular requirements for equipment having testing or measuring circuits, copy
ed in this standard with the consent of the International Electrotechnical Commiss

ntrol, and laberatory use — Part 2-030: Particular requirements for equipment hay

pons present in

nt standard is
ocedural rules
text has been

development

bn Publication
poratory use —
right 2017, are
ion. The IEC
b included for

Cation may be
permission of
measurement,
ng testing or
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NATIONAL DIFFERENCES

National Differences from the text of International Electrotechnical Commission (IEC) Publication 61010-2-
030, Safety requirements for electrical equipment for measurement, control, and laboratory use — Part 2-
030: Particular requirements for equipment having testing or measuring circuits, copyright 2017 are
indicated by notations (differences) and are presented in bold text. The national difference type is included
in the body.

There are five types of National Differences as noted below. The difference type is noted on the first line of

the National Difference in the standard. The standard may not include all types of these National
Differences

b1 - These are National Differences which are based on basic safety principles and requirements,
elimination of which would compromise safety for consumers and users of products.

D2 — These are National Differences from IEC requirements based on existing safety practices. These
quirements reflect national safety practices, where empirical substantiation (for the IEC or national
quirement) is not available or the text has not been included in the IEC standard.

= =

(]

C — These are National Differences based on the component standards and will not bg deleted until a
pparticular component standard is harmonized with the IEC component standard.

jE — These are National Differences based on editorial comments or corrections.
R — These are National Differences based on the national regulatory requirements.

Hach national difference contains a description‘0f'what the national difference entails. Typigally one of the
fgllowing words is used to explain how the text of the national difference is to be applied tp the base IEC
tgxt:

Addition / Add - An addition entails adding a complete new numbered clause, sybclause, table,
figure, or annex. Addition is-not meant to include adding select words to the base IEC text.

Modification / Modify ;=" A modification is an altering of the existing base IEC tgxt such as the
addition, replacement or deletion of certain words or the replacement of an|entire clause,
subclause, table, figure, or annex of the base IEC text.

Deletion / Delete - A deletion entails complete deletion of an entire numbered cladse, subclause,
table, figure,or annex without any replacement text.
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FOREWORD

INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT FOR MEASUREMENT, CONTROL, AND
LABORATORY USE - Part 2-030: Particular requirements for equipment having testing or

measuring circuits

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

¢
|
rdferred to as “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC National'\Com

th
lig

S

o N

3
sS4

4

C

YIRS

(of:

@]

7
tg
W

Q 0o

> ©

M

rgsponsible for the way in which they are used or for any misinterpretation by‘any end user.

maximum extent possible in their national and regional publications. Any divergence between any IEC P

rgliance upon, this IEC Publication‘or any other IEC Publications.

ncerning standardization in the electrical and electronic fields. To this end and in addition to other activit
ernational Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS))ang

e subject dealt with may participate in this preparatory work. International, governmental and non-governm

ising with the IEC also participate in this preparation. IEC collaborates closely with the, ‘Internationa
andardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internat
inion on the relevant subjects since each technical committee has representation from all.interested IEC Nationd

IEC Publications have the form of recommendations for international use and are accepted by IEC National
nse. While all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate,

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications t

rresponding national or regional publication shall be clearly indigated in the latter.

d, in some areas, access to IEC marks of conformity. IEC is not responsible for any services carried o
rtification bodies.

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

chnical committees and IEC National Committees for any personal injury, property damage or other dam
hatsoever, whether direct or jndirect, or for costs (including legal fees) and expenses arising out of the pub

Attention is drawn to'the*Normative references cited in this publication. Use of the referenced publications is in
rrect application of thispublication.

Attention is’drawn to the possibility that some of the elements of this IEC Publication may be the subject of pate
t be heldresponsible for identifying any or all such patent rights.

es, IEC publishes
Guides (hereafter
nittee interested in
ental organizations
Organization for

lonal consensus of
| Committees.

Committees in that
EC cannot be held

ansparently to the
Liblication and the

|IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity agsessment services

Lt by independent

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts ahd members of its

bge of any nature
ication, use of, or

Hispensable for the

nt rights. IEC shall

ternational Standard IEC 61010-2-030 has been prepared by IEC technical commlttetf 66: Safety of

It

CTaoul II IU, CUI II.I UI al |u IGUUI GLUI y C\.lulpl Gl Il.

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

This second edition cancels and replaces the first edition published in 2010. This edition constitutes a
technical revision.

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

a) Reference to IEC 61010-031 for probe assemblies and IEC 61010-032 for current sensors has been
added.
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b) Indirect bonding for testing and measuring circuits has been modified, in particular to take into account
the duration of current flow versus body current for a.c. and d.c. currents according to IEC TS 60479-1 and

IEC TS 60479-2.

C) CLEARANCE and CREEPAGE DISTANCE for WET LOCATIONS and for measuring circuit TERMINAL exceeding 1

000 V a.c. or d.c have been specified.

d) The voltage source for testing overvoltage limiting component or circuit may be limited to 400 V.

e) Requirements against TRANSIENT OVERVOITAGES for MAINS voltage measuring circuits hav

been added.

f) Requirements for measuring circuits from 1 000 V d.c. to 1 500 V d.c. have been added:

g) The corrigendum has been included in Table K.102 to Table K.104.

h) Requirements for reduction of TRANSIENT OVERVOLTAGES have been modified.

An informative Annex CC about the dimensions of banana TERMINALS has been added.

~

j) Flowchart for insulation according to the type of circuit has been“added in a new Annex DO.

The text of this standard is based on the following docunients:

FDIS Report on voting

66/613/FDIS 66/621/RVD

Fdll information on the voting for thecapproval of this standard can be found in the re
inflicated in the above table.

This Part 2-030 is to be used in-conjunction with the latest edition of IEC 61010-1. It was
the basis of the third edition-(2010) of IEC 61010-1, including its amendment 1 (2016).

This Part 2-030 supplements or modifies the corresponding clauses in IEC 61010-1 so as
publication into the_IEC standard: Particular requirements for equipment having testing
cireuits.

here a particular subclause of Part 1 is not mentioned in this part 2, that subclause appl

reasonable. Where this part states “addition”, “modification”, “replacement”, or “deletion
reguirement, test specification or note in Part 1 should be adapted accordingly.

bort on voting

bstablished on

fo convert that
or measuring

es as far as is
" the relevant

In this standard:

a) the following print types are used:
— requirements: in roman type;
— NOTES: in small roman type;

— conformity and test: in italic type;

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

SMALL ROMAN
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b) subclauses, figures, tables and notes which are additional to those in Part 1 are numbered starting from
101. Additional annexes are lettered starting from AA and additional list items are lettered from aa).

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

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.

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

reconfirmed,

withdrawn,

Feplaced by a revised edition, or

pmended.

MPORTANT - The 'colour inside’ logo on the cover page of this publication indicates that it
contains colours which are considered to be useful for the correct understanding ofjits contents.
Users should therefore print this document usifig a colour printer.

101DV DE Modification to add the following to the IEC Foreword:
The numbering system in, 'the standard uses a space instead of a comma to indicate
thousands and uses a.comma instead of a period to indicate a decimal point| For example,
1 000 means 1,000 and.1,01 means 1.01.

102DV DE Modification to add the following to the IEC Foreword:

For this-Standard, all references to “Part 1” refer to CAN/CSA-C22.2 No. 61010-1 and UL
61010-1.
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INTRODUCTION

IEC 61010-1 specifies the safety requirements that are generally applicable to all equipment within its
scope. For certain types of equipment, the requirements of IEC 61010-1 and its amendment will be
supplemented or modified by the special requirements of one, or more than one, particular Part 2 of the
standard which are read in conjunction with the Part 1 requirements.

This Part 2-030 specifies the safety requirements for equipment with testing or measuring circuits which
are connected for test or measurement purposes to devices or circuits outside the measurement
equipment itself.

art 2-032 specifies the safety requirements for HAND-HELD and hand-manipulated currefjt sensors (see
lause 1 of Part 2-032). Requirements of Part 2-030 have been included in Part 2-032.”"Equipment within
he scopes of Part 2-030 and Part 2-032 are considered to be covered by the requirements pf Part 2-032.

SO 7T

art 2-033 specifies the safety requirements for HAND-HELD MULTIMETERS and-other METERS that have a
fimary purpose of measuring voltage on a live MAINS. Requirements of Part’2-030 have bgen included in
art 2-033. Parts of equipment within the scopes of Part 2-030 and\Part 2-033 are considered to be
bvered by the requirements of Part 2-033.

O TUT T

art 2-034 specifies the safety requirements for measurement equipment for insulation resistance and test
uipment for electric strength which are connected to units,/lines or circuits for test of measurement
urposes. Requirements of Part 2-030 have been includedin Part 2-034. Equipment within the scopes of
art 2-030 and Part 2-034 are considered to be covered'by the requirements of Part 2-034.

0T ® T

T

owever, for equipment within the scope of Part 2-032, Part 2-033 and Part 2-034, the starndards are read
n conjunction.
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SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT FOR

MEASUREMENT, CONTROL, AND LABORATORY USE - Part

2-030:

Particular requirements for equipment having testing or measuring

circuits

1__Scope and object

—

his clause of Part 1 is applicable except as follows:

111.1 Equipment included in scope

Pl

eplacement:
Replace the text with the following:

This group safety publication is primarily intended to be used asya product safety standard f
mentioned in the scope, but shall also be used by technhical committees in the prep
publications for products similar to those mentioned in the scope of this standard, in acco
pfinciples laid down in IEC Guide 104 and ISO/IEC Guide 51.

—

his part of IEC 61010 specifies safety requirements for equipment having testing or me
hich are connected for test or measurement, purposes to devices or circuits outside the
uipment itself.

® =

o -

uipment, or process control equipment. The existence of these circuits in equipment req
pfotective means between the circuit and an OPERATOR.

NPTE These testing and measuring circuits can, for example:

Imeasure voltages in circuits of other equipment,

—Imeasure temperature of a separate device via a thermocouple,

Imeasure force on a separate device via a strain gauge,

or the products
ration of their
dance with the

Asuring circuits
measurement

hese include measuring circuits which’are part of electrical test and measurement equipnjent, laboratory

Liires additional

[nject a'voltage onto a circuit to analyse a new design.

Equipment having these testing and measuring circuits may be intended for performing tests and
measurements on hazardous conductors, including MAINS conductors and telecommunication network

conductors. See Annex BB for considerations of HAZARDS involved in various tests and mea

surements.
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2 Normative references

This clause of Part 1 is applicable except as follows:
Replacement:

Replace

IEC 60364-4-44, Low-voltage electrical installations — Part 4-44: Protection for safety — Protection against

voltage-disturbances-and-electromagnetic-disturbances
T T

with the following new reference:

IHC 60364-4-44:2007, Low-voltage electrical installations — Part 4-44: Protection for safety — Protection
against voltage disturbances and electromagnetic disturbances |IEC 60364-4-44:2007/AMD1:2015

b

Adldition:

Adld the following new normative reference:
IHC 61010-2-032, Safety requirements for electrical equipment for measurement, control, and laboratory
uge — Part 2-032: Particular requirements for hand-held and hand-manipulated currept sensors for
electrical test and measurement

2DV DR Modification: Add the following (for Canada only):

The following National Standard of Canada, published by CSA Group, is an adoption of an
IEC Standard.

The requirements of the(CSA Group Standard shall take precedence over the International
Standard on which it-is based; any reference within CSA-C22.2 No. 61010-2-030 to the
International Standard shall be replaced by a reference to the equival}nt Canadian

Standard. Any reference to International Standards that are adopted as Natiopal Standards
of Canada subseéequent to the publication of CSA-C22.2 No. 61010-2-030 shall be replaced
by the relevant National Standard of Canada.

CAN/CSA-C22.2 No. 61010-2-032:14 Safety requirements for electrical efjuipment for
measurement, control, and laboratory use — Part 2-032: Particular requiremgnts for hand-
held and hand-manipulated current sensors for electrical test and measurement.

3 Terms and definitions

This clause of Part 1 is applicable except as follows:
3.5 Safety terms

Replacement:

Replace the definition of 3.5.4 with the following new definition:
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3

5.4

MAINS
low-voltage electricity supply system

Addition:

Add the following new definition:

3

.5.101

MEASUREMENT CATEGORY

c
b

m

Q

[eRex

assification of testing and measuring circuits according to the type of MAINS o which they
e connected

bte 1 to entry: MEASUREMENT CATEGORIES take into account OVERVOLTAGE CATEGORIES(short-circuit
cation in the building installation where the test or measurement is to be made, and some forms’oef“energy linj
otection included in the building installation. See Annex AA for more information.

Tests
his Clause of Part 1 is applicable.
Marking and documentation
his clause of Part 1 is applicable except as follows:
1.5 TERMINALS, connections and operating-devices
ddition:
dd the following new subclause:
1.5.101 Measuring circuit.FERMINALS
1.5.101.1 General
xcept as permitted in 5.1.5.101.4:
the value-ofithe RATED voltage to earth of measuring circuit TERMINALS shall be marked, a

thewvalue of the RATED voltage or the RATED current, as applicable, of each pair or se
rcUitTERMINALS that are intended to be used together shall be marked, and

hre intended to

current levels, the
itation or transient

hd

t of measuring

c) the pertinent MEASUREMENT CATEGORY for each individual pair or set of measuring circuit TERMINALS or
symbol 14 of Table 1 shall be marked as specified in 5.1.5.101.2 and 5.1.5.101.3, if applicable.

Measuring circuit TERMINALS are usually supplied in pairs or sets. Each pair or set of TERMINALS may have

a RATED voltage or a RATED current, or both, within that set, and each individual TERMINAL may have a
RATED voltage to earth. For some equipment, the RATED voltage between TERMINALS may be different from

the RATED voltage to earth. Markings shall be clear to avoid misunderstanding.

Symbol 14 of Table 1 shall be marked if current measuring TERMINALS are not intended for connection to
current transformers without internal protection (see 101.2).
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Markings shall be placed adjacent to the TERMINALS. However, if there is insufficient space (as in multi-
input equipment), the marking may be on the RATING plate or scale plate, or the TERMINAL may be marked
with symbol 14 of Table 1.

For any set of measuring circuit TERMINALS, symbol 14 of Table 1 does not need to be marked more than
once, ifitis close to the TERMINALS.

Conformity is checked by inspection and, if applicable, as specified in 5.1.5.101.2 and 5.1.5.101.3, taking
the exceptions in 5.1.5.101.4 into account.

5.1.5.101.2 Measuring circuit TERMINALS RATED for MEASUREMENT CATEGORIES Il, Ill or(V

The relevant MEASUREMENT CATEGORY shall be marked for measuring circuit TERMINALS RATED for
measurements within MEASUREMENT CATEGORIES I, Il or IV. The MEASUREMENTrCATEGORY markings shall
be “CAT II", “CAT IlI” or “CAT IV” as applicable.

Marking more than one type of MEASUREMENT CATEGORY and its RATED voltage to earth is permissible.
Conformity is checked by inspection.
5.1.5.101.3 Measuring circuit TERMINALS RATED for connection to voltages above the l¢vels of 6.3.1

Symbol 14 of Table 1 shall be marked for measuring‘circuit TERMINALS RATED for connectipn to voltages
above the levels of 6.3.1, but that are not RATED for measurements within MEASUREMENT CATEGORIES I, 1lI
onlV (see also 5.4.1 bb)).

Conformity is checked by inspection.
51.5.101.4 Permanently connected;-dedicated, or low voltage measuring circuit TERMINALS
Measuring circuit TERMINALS do.not need to be marked if:
a)they are intended to be permanently connected and not ACCESSIBLE (see 5.4.3 aa) and bh))), or
b)they are dedicatéd)only for connection to specific TERMINALS of other equipment, or

c)|it is obvious:from other indications that the RATED voltage is below the levels of 6.3.1.

NOTE Examples of acceptable indications that the inputs are intended to be below the levels of 6.3.1 include:
—the full scale deflection marking of a single-range indicating voltmeter or ammeter or maximum marking of a multi-range
multimeter;

— the maximum range marking of a voltage selector switch;

— a marked voltage or power RATING expressed in dB, mW or W, where the equivalent value, as explained in the
documentation, is below 30 V a.c.

Conformity is checked by inspection.
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5.4.1 General
Addition:

Add the following new items to the list and a new paragraph:

aa) information about each relevant MEASUREMENT CATEGORY if the measuring circuit has a RATING for

MEASUREMENT CATEGORY II, lll or IV (see 5.1.5.101.2);

isused by connection to such circuits, a warning not to use the equipment for measuren
apd a detailed RATING including TRANSIENT OVERVOLTAGES (see AA.2.4 for more information)

Some equipment may have multiple MEASUREMENT CATEGORY RATINGS for the same measu
spch equipment, the documentation shall clearly identify the MEASUREMENT CATEGOR
efjuipment is intended to be used and where it must not be used.

5(4.3 Equipment installation
Addition:

Add the following new items to the list:

A) for measuring circuit TERMINALS intended. for permanent connection and that
EASUREMENT CATEGORIES |, Il or IV, information:tegarding the MEASUREMENT CATEGORY,

p) for measuring circuit TERMINALS intended for permanent connection and that are
EASUREMENT CATEGORIES Il, Il or IV, information regarding the RATED voltages, RATED currg
RANSIENT OVERVOLTAGES as applicable (see 5.1.5.101.4).

T
6| Protection against electric-shock
is clause of Part 1 is applicable except as follows:

6/1.2 Exceptions

Add the following new item to the list:

ing circuits that do not have a RATING for MEASUREMENT CA OR or IV, but could be

ents on MAINS,

ring circuit. For
IES where the

are RATED for
RATED voltages

not RATED for
nts, and RATED

uire the use of

6.5.2.1 General
Replacement:
Replace the conformity statement with the following:

Conformity is checked as specified in 6.5.2.2 to 6.5.2.6 and 6.5.2.101.
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6.

5.2.3 PROTECTIVE CONDUCTOR TERMINAL

Replacement:

Replace h) 2) with the following:

h) 2) the PROTECTIVE BONDING shall not be interrupted by any switching or interrupting device. Devices

used for indirect bonding in testing and measuring circuits (see 6.5.2.101) are permitted to be part of the
PROTECTIVE BONDING.

A

A

6.

Cdq

D

a
le
cu

V(@
w
CU

dition:
ld the following new subclause and figure:
5.2.101 Indirect bonding for testing and measuring circuits

direct bonding establishes a connection between the PROTECTIVE CONDUCTOR TERMINAL @
nductive parts if these become HAZARDOUS LIVE as a result of a fault.

bvices to establish indirect bonding are the following:

vels of 6.3.2 a), with overcurrent protection to prevent breakdown of the device. The dura
rrent shall not exceed the levels of Figure 101.

LIVE voltage according to the equipment RATINGS while the equipment is operated i
The current between the ACCESSIBLE conductive parts and the PROTECTIVE CONDUCT]
measured with the circuit of Figare A.1.

Voltage-sensitive tripping devices which interrupt all poles of the MAINS supply or the H
ltage source, and connectthe ACCESSIBLE conductive parts to the PROTECTIVE CONDU
nenever the voltage acrass'them reaches the relevant levels of 6.3.2 a). The tripping dura
rrent shall not exceed the levels of Figure 101.

Conformity is’ checked by applying successively the relevant voltage level of 6.3
maximum RATED voltage between the ACCESSIBLE conductive parts and the PROTECT],
TERMINAL. The current between the ACCESSIBLE conductive parts and the PROTECTI
TERMINAL is measured with the circuit of Figure A.1.

Vi

Itagedimiting devices or voltage-sensitive tripping devices as defined in a) and b), shall hg

nhd ACCESSIBLE

Voltage limiting devices which become conductive whén the voltage across them exceegls the relevant

ion versus the

Conformity is checked by connecting the ACCESSIBLE conductive parts to the maximym HAZARDOUS

" NORMAL USE.
DR TERMINAL IS

NZARDOUS LIVE
TOR TERMINAL
ion versus the

.2 a) and the

VE CONDUCTOR
E CONDUCTOR

ve at least the

valtage and current RATINGS of the measuring TERMINALS

Conformity is checked by inspection.
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6.

6 Connections to external circuits

Addition:

Add the following new subclauses:

6.

6.101 Measuring circuit TERMINALS

The conductive parts of each unmated measuring circuit TERMINAL which could become HAZARDOUS LIVE

w

sg¢parated by at least:

a

th

b

n

Additionally, TERMINALS with voltage RATING exceeding 1 000V a.c. or 1 500 V d.c. shall
vagltage test of 6.8 with a test voltage equal to the RATED voltage of the TERMINAL multiplied Ry 1,25 applied
bgtween the closest approach of the test finger touching the external parts of the TERMINAL in the least

fa

EXAMPLE For a 4 000 V r.m.s. RATED voltage, the test voltage is 5 000 V r.m.s. (7 070 V peak). The calculated
h according to D2 in Table K.15. For homogeneous fields; a lower CLEARANCE value can be achieved by testing (see IEC 60664-
1 fpor more information about homogeneous fields).

m

hen the highest RATED volitaage is-apnlied to other measuringa circuit TERMINALS on-the eaui
- b Ll o b= 1

e TERMINAL in the least favourable position (see Figure 1),

the least favourable position.

ourable position and the other measuring circuit TERMINALS.

Table 101
conductive parts upto 1000 Va.c.or1500Vd.c

ment shall be

for TERMINALS with voltage RATING up to 1 000 V a.c. or 1 500 V d.c., the applicable JLEARANCE and
CREEPAGE DISTANCE of Table 101 from the closest approach of the test finger touching the e

ternal parts of

for TERMINALS with voltage RATING exceeding 1 000 V a.c. or 1 500 V d:¢:2,8 mm for the LEARANCE and
CREEPAGE DISTANCE from the closest approach of the test finger touching,the external parts qf the TERMINAL

withstand the

clearance is 13,1

CLEARANCES and CREEPAGE DISTANCES for measuring circuit TERMINALS with HAZAROUS LIVE

Voltage on conductive-parts of TERMINAL CLEARANCE and CREEPAGE DISTANCE

Va.c.rm.s.and Vd.c. mm
>30 <300 08
> 300 <600 1,0
> 600 <1000 2,6
>1000<1500° 2,8

NOTE The values in this table are not applicable to voltages below HAZARDOUS LIVE voltages (see 6.3.1 a)).

2Only for d.c. voltage.

For WET LOCATIONS, there are no CLEARANCE and CREEPAGE DISTANCE requirements for voltages between
16 Va.c. rm.s. and 30 V a.c. rm.s., or between 35V d.c. and 60 V d.c., but conductive parts of unmated

m

easuring circuit TERMINAL shall not be ACCESSIBLE.

Annex CC provides information regarding the recommended dimensions of 4 mm TERMINALS.

Conformity is checked by inspection, by the determination of ACCESSIBLE parts, by measurement of the
applicable CLEARANCES and CREEPAGE DISTANCES, and if applicable, by the voltage test of 6.8.
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6.6.102 Specialized measuring circuit TERMINALS

Components, sensors, and devices intended to be connected to specialized measuring circuit TERMINALS
shall not be both ACCESSIBLE and HAZARDOUS LIVE, in either NORMAL CONDITION or SINGLE-FAULT CONDITION,
even when the highest RATED voltage is applied to any other measuring circuit TERMINAL.

NOTE These specialized TERMINALS include, but are not limited to, TERMINALS for semiconductor measuring functions,
capacitance measurements, and thermocouple sockets.

Conformity is checked by inspection and measurement. Components, sensors, and devices intended to
b connected to specialized measuring circuit TERMINALS aré connected. The measurements of 6.3 are

ade to establish that the levels of 6.3.1 and 6.3.2 are not exceeded when each of thé\fellowing voltages
i§ applied to each other measuring circuit TERMINAL, if applicable:

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

b)) highest RATED d.c. voltage;

(9]

highest RATED a.c. voltage at the related maximum RATED measurerment frequency.

6/7.1.3 CREEPAGE DISTANCES

>

ddition:

>

dd the following new paragraph after the third paragraph:

Flor HAND-HELD EQUIPMENT not powered fromthe MAINS or the measuring circuit, CREEPAGH DISTANCES are
lowed to be according to material group!l for all insulating materials.

Q

6/7.1.5 Requirements for insulation according to type of circuit

Pl

eplacement:

Pl

eplace the text with the following:
Requirements for insulation in particular types of circuits are specified as follows:

a)) in 6.7.2farMAINS CIRCUITS of OVERVOLTAGE CATEGORY |l with a nominal supply voltage up fto 300 V;

NOTE 1 See Annex | for nominal voltages of MAINS supplies.

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

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

d) in Clause K.2 for secondary circuits separated from the circuits in ¢) only by means of a transformer;
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;
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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) jn Clause K.101 for measuring circuits of MEASUREMENT CATEGORIES I, lll and IV.
NOTE 2 These requirements are illustrated in the flowchart of Annex DD.
NQTE 3 See Clause K.3 for requirements for switching circuits such as a switching power supply)

NQTE 4 The assumed transient level for MAINS is defined in IEC 60364-4-44:2007/AMDA4.:2015, Table 443.2.
7| Protection against mechanical HAZARDS

This clause of Part 1 is applicable.

8| Resistance to mechanical stresses

This clause of Part 1 is applicable.

9 | Protection against the spread of fire

This clause of Part 1 is applicable.

10 Equipment temperaturelimits and resistance to heat

This clause of Part 1 is,applicable.

11 Protection against HAzZARDS from fluids and solid foreign objects

This clause{of-Part 1 is applicable.

12 Protection against radiation, including laser sources, and against sonic and ultrasonic
pressure

This clause of Part 1 is applicable.
13 Protection against liberated gases and substances, explosion and implosion

This clause of Part 1 is applicable.
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14 Components and subassemblies

This clause of Part 1 is applicable except as follows:
Addition:

Add the following new subclauses:

14.101 Circuits used to limit TRANSIENT OVERVOLTAGE in measuring circuits used to m

easure MAINS

Ifl control of TRANSIENT OVERVOLTAGES is employed in a measuring circuit used to meag

ojervoltage limiting component or circuit shall have adequate strength to Jlimit"liK
ERVOLTAGES.

onformity is checked by applying five positive and five negative impulses with the app
vpltage of Table 102, spaced up to 1 min apart, from a hybrid impulse generator (see IEQ

ure MAINS, the
ely TRANSIENT

icable impulse
61180-1). The

nerator produces an open-circuit voltage waveform of 1,2/50 us, a shert-circuit current waveform of 8/20

, with an output impedance (peak open-circuit voltage divided by péak short-circuit cur
EASUREMENT CATEGORIES Ill and IV or 12 Q for MEASUREMENT CATEGORIES II. Resistance

series if needed to raise the impedance.

e test voltage is applied while the circuit is operating, uhder conditions of NORMAL USE,
ith the MAINS voltage between each pair of TERMINALS used to measure MAINS where
cpmponents or circuits are present.

e MAINS voltage is the maximum RATED lihe<to-neutral voltage of the MAINS being
easuring circuits RATED for MAINS line-to-netitral voltages above 400 V a.c. rm.s. or d.c.,
erformed with an available voltage source‘that has a line-to-neutral voltage of at least 400

c. The voltage source does not, in this case, need to match the measuring circuit RAT]
WTED for a.c. are tested with an a.c._saturce, and circuits RATED for d.c. are tested with a d.c

19T

ODTE This test can be extremely hazardoUs. Explosion shields and other provisions can be used to protect perso
st.

he overvoltage limiting component or circuit shall not rupture or overheat during the test.
e test are questionable or inconclusive, the test is to be repeated two more times.

Table 102
Impulse voltages

rent) of 2 Q for
ay be added in

in combination
voltage-limiting

measured. For
he test may be
Va.c.rm.s. or

G, but circuits
source.

nel performing the

f the results of

Nominal a.c. r.m.s line-to- Impulse voltage
neutral or d.c. voltage of
MAINS being measured v
\" MEASUREMENT MEASUREMENT MEASUREMENT
CATEGORY I CATEGORY Il CATEGORY IV
<50 500 800 1500
>50<100 800 1500 2500
>100 <150 1500 2500 4000
> 150 <300 2500 4000 6 000
> 300 <600 4000 6 000 8000
>600<1000 6000 8 000 12000
>1000<1500°2 8 000 10 000 15000
& Only for d.c. voltage.
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14.102 Probe assemblies and accessories

Probe assemblies and accessories within the scope of IEC 61010-031, and current sensors within the
scope of IEC 61010-2-032 shall meet the requirements thereof.

Conformity is checked by inspection.

15 Protection by interlocks

Thisclause-of Part-1-is npplir\ahln

16 HAZARDS resulting from application
This clause of Part 1 is applicable.

17 RISK assessment

This clause of Part 1 is applicable.
Adldition:

Adld the following new clause:

101 Measuring circuits

101.1 General

The equipment shall provide protection against HAZARDS resulting from NORMAL USE and REASONABLY
FQRESEEABLE MISUSE of measuring circuits, as specified below.

a) If a HAZARD could result, a cutrent measuring circuit shall not interrupt the circuit being mg¢asured during
range changing, or during the'use of current transformers without internal protection (see 10(1.2).

b) An electrical quantity~that is within specification for any TERMINAL shall not cause a HAZARD when it is
applied to that TERMINAL or any other compatible TERMINAL, with the range and function settings set in any
pgssible manner(see 101.3).

c)|Any interconnection between the equipment and other devices or accessories intended tp be used with
the equipment shall not cause a HAZARD even if the documentation or markingg prohibit the
infereonnection while the equipment is used for measurement purposes (see 6.6).

d) For measuring circuits that include one or more FUNCTIONAL EARTH TERMINALS, a RISK assessment (see
Clauses 16 and 17) shall address the HAZARDS that may result if the equipment is operated with a

disconnected PROTECTIVE CONDUCTOR TERMINAL and if the operator unintentionally connects a FUNCTIONAL
EARTH TERMINAL to any RATED voltage for any other TERMINAL.

NOTE Oscilloscopes and spectrum analyzers are examples of equipment that often include FUNCTIONAL EARTH
TERMINALS in the measuring circuit. In many cases, the OPERATOR will disconnect the PROTECTIVE CONDUCTOR
TERMINAL so that the FUNCTIONAL EARTH TERMINAL can float above earth potential. This allows the OPERATOR to
make a floating measurement, but introduces a HAZARD. If the OPERATOR inadvertently connects the FUNCTIONAL
EARTH TERMINAL to a HAZARDOUS LIVE voltage, then the chassis of the measuring equipment can also be connected
to the HAZARDOUS LIVE voltage, and the OPERATOR or a bystander could receive an electric shock from the chassis.
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e) A TEMPORARY OVERVOLTAGE or a TRANSIENT OVERVOLTAGE applied on the measuring circuits TERMINALS in
voltage measurement function shall not cause a HAZARD (see 101.4).

f) Other HAZARDS that could result from REASONABLY FORESEEABLE MISUSE shall be addressed by RISK
assessment (see Clauses 16 and 17).

Conformity is checked as specified in 6.6, Clause 16 and Clause 17, 101.2, 101.3, and 101.4, as

applicable.

1012 _C I ing circuit

urrent measuring circuits shall be so designed that, when range changing takes placel/th
terruption which could cause a HAZARD.

i

Riia)

onformity is checked by inspection, and, in case of doubt, by causing the device to switc
ATED current 6 000 times.

urrent measuring circuits intended for connection to current transformers without internal
 adequately protected to prevent a HAZARD arising from interruption of these circuits durin

o0

Jonformity is checked by an overload test at a value of 10 times the maximum RATED currer]
applicable, by causing the equipment to switch the maximum RATED current 6 000 times.
which could cause a HAZARD shall occur during the tests.

101.3 Protection against mismatches of inputs'and ranges

101.3.1 General

I NORMAL CONDITION and in cases Of\REASONABLY FORESEEABLE MISUSE, no HAZARD shall
hjghest RATED voltage or current of a' measuring circuit TERMINAL is applied to that TERMIN

O

bmpatible TERMINAL, with any combination of function and range settings.

DTE Mismatches of inputs and ranges are examples of REASONABLY FORESEEABLE MISUSE, even if thq
arkings prohibit such mismatch™” A typical example is inadvertent connection of a high voltage to a measuring
rrent or resistance. Possible HAZARDS include electric shock, burns, fire, arcing and explosion.

Q3 Z

TERMINALS that are clearly not of similar types and that will not retain the connectors g
apcessory do.not need to be tested. TERMINALS that can only be accessed by use of a TooL
be tested,

e.equipment shall provide protection against these HAZARDS. One of the following tech

ere shall be no

N the maximum

brotection shall
j operation.

tfor 1s, and, if
INo interruption

arise when the
\L or any other

documentation or
input intended for

f the probe or
do not need to

niques shall be

uged.

a) Use of a certified overcurrent protection device to interrupt short-circuit currents before a
In this case, the requirements and test of 101.3.2 apply.

HAZARD arises.

b) Use of an uncertified current limitation device, an impedance, or a combination of both to prevent the

HAZARD from arising. In this case, the requirements and tests of 101.3.3 apply.

Conformity is checked by inspection, evaluation of the design of the equipment, and as specified in

101.3.2 and 101.3.3, as applicable.
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101.3.2 Protection by a certified overcurrent protection device

An overcurrent protection device is considered suitable if it is certified by an independent laboratory and if

all

of the following requirements are met.

a) The a.c. and d.c. RATED voltages of the overcurrent protection device shall be at least as high as,
respectively, the highest a.c. and d.c. RATED voltages of any measuring circuit TERMINAL on the equipment.

b) The RATED time-current characteristic (speed) of the overcurrent protection device shall be such that no
HAZARD will result from any possible combination of RATED input voltages, TERMINALS, and range selection.

The a.c. and d.c. RATED breaking capacities of the overcurrent protection device-shall excee

th

o]
dd

C
te)

If
Cii
TH
af

D

ef
N(

101.3.3 Protection’by uncertified current limitation devices or by impedances

NOTE In practice, downstream circuit elements such as components and printed wiring board traces are’s
to withstand the energy that the overcurrent protection device will let through.

e possible a.c. and d.c. short-circuit currents.

The possible a.c. and d.c. short-circuit currents shall be calculated as the highest A
for any TERMINAL divided by the impedance of the overcurrent-protected measuring
the impedance of the test leads specified in 101.3.4 into account.

For MEASUREMENT CATEGORIES |l and lll, the possible a.c. short-circuit current dos
exceed the applicable value of Table AA.1.

ptection device in the measuring circuit shallcbg sufficiently large to prevent arcing after
vice opens.

bnformity is checked by inspection of the'\RATING of the overcurrent protection device and b
St

the protection device is a fuse, it is replaced with an open-circuited fuse. If the protect

rcuit breaker, it is set to its.open position. A voltage of two times the highest RATED
RMINAL is applied to the(TERMINALS of the overcurrent-protected measuring circuit for 1 m

fer the test, no damage to the equipment shall occur.

bvices uséd-for current limitation shall be capable of safely withstanding, dissipating, or i

ergy that)will result from the application of the maximum RATED voltage of any compatib
RMAL.CONDITION and in the case of REASONABLY FORESEEABLE MISUSE.

elected to be able

i, respectively,

ATED voltages
circuit, taking

s not need to

Adlditionally, spacings surrounding the overcurrent_protection device in the equipment and following the

the protection

y the following

on device is a

oltage for any
in. During and

nterrupting the
le TERMINAL in

A

fmpedance used for timitation of current shattbe one ormore of the fotfowing:

a) An appropriate single component which is constructed, selected, and tested so that safety and reliability

fo

r protection against relevant HAZARDS are assured. In particular, the component shall:

1) be RATED for the maximum voltage that may be present in NORMAL CONDITION
REASONABLY FORESEEABLE MISUSE event;

or during the

2) if a resistor, be RATED for twice the power or energy dissipation that may result in NORMAL

CONDITION or from the REASONABLY FORESEEABLE MISUSE event;

3) meet the applicable CLEARANCE and CREEPAGE DISTANCE requirements of Annex K for BASIC

INSULATION between its terminations.


https://ulnorm.com/api/?name=UL 61010-2-030 2023.pdf

MAY 24, 2023

CSA C22.2 No. 61010-2-030:18 ¢ UL 61010-2-030

29

b) A combination of components which shall:

1) withstand the maximum voltage that may be present in NORMAL CONDITION
REASONABLY FORESEEABLE MISUSE event;

or during the

2) be able to dissipate the power or energy that may result in NORMAL CONDITION or from the

REASONABLY FORESEEABLE MISUSE event;

3) meet the applicable CLEARANCE and CREEPAGE DISTANCE requirements of Annex K for BASIC

INSULATION between the terminations of the combination of components.

NUTE T TThe UCLEARANUEOS diU UREEFAGE UIOTANULES (dRe illlU dCCOUTU e VWURNING VUL
insulation.

%)

A

ppssible a.c. or d.c. short-circuit current as applicable. If the function or range controls hay
the electrical characteristics of the input circuit, the.test is repeated with the function or rd
elvery combination of positions. During the test,'the voltage output of the source is measure
vpltage decreases by more than 20 % formore than 10 ms, the test is considered inco

[ N

® O

3=

hort-circuit current should not exceed the values in Table AA. 1.

onformity is checked by inspection and the following test, performed three times/on th
quipment. If the test results in heating of any component, the equipment is allowed to coo
repeated. If a device used for current limitation is damaged, it is replaced before the test i

D 0O

.
[/

he possible a.c. and d.c. short-circuit currents are calculated as_.the~highest RATED
ERMINAL divided by the impedance of the current-limited measuring-circuit, taking the im,

st leads specified in 101.3.4 info account. For MEASUREMENT @ATEGORIES Il and Ill, th

Pl

4

voltage equal to the highest RATED voltage for any TERMINAL is applied between the TH
easuring circuit for 1 min. The source of the test voltage shall be able to deliver a curren

peated with a lower impedance source.

uring and after the test, no HAZARD-shall arise, nor shall there be any evidence of fire, ar
 damage to impedance limitatioh devices or any component intended to provide pro
ectric shock, heat, arc or fire;Nincluding the ENCLOSURE and traces on the printed wiring bo

OTE 2 This test can be extremely hazardous. Explosion shields and other provisions can be used to protect pe)
e test.

101.3.3DV D2 Modification: Add the following paragraph:

AGE across each

e same unit of
before the test
5 repeated.

oltage for any
bedance of the

e possible a.c.

RMINALS of the
¢ of at least the
e any effect on
nge controls in
d. If the source
helusive and is

bing, explosion,
fection against
ard.

sonnel performing

If-the function or range controls have any effect on the electrical charact

ristics of the

input circuit, the test shall be repeated with these controls being changed to all possible
settings while the input TERMINALS are connected to the maximum RATED sour¢e.

101.3.4 Test leads for the tests of 101.3.2 and 101.3.3

The tests of 101.3.2 and 101.3.3 shall be performed with all test leads that are included with or supplied by
the manufacturer for use with the equipment, and if the manufacturer hasn’t specified the test leads, the
tests shall be performed with test leads that meet the following specifications:

a

b

)length =1 m;
) cross section of the conductor = 1,5 mm?, stranded copper wire;

NOTE 1 A conductor with 16 AWG (American Wire Gauge) cross section is acceptable.
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c)

equipment connector compatible with the measuring circuit TERMINALS;

d) connection to the test voltage source into suitable screw TERMINALS or thimble connectors (twist-on wire
connectors) or equivalent means of providing a low-impedance connection;

e)

arranged as straight as possible.

NOTE 2 Test leads built to these specifications will have a d.c. resistance of about 15 mQ each, or 30 mQ per pair. For the purposes

of

calculation of possible fault current in 101.3.2 and 101.3.3, the value of 30 mQ can be used for these test leads.

If the manufacturer-supplied test leads are permanently connected to the equipment, the
tept leads supplied by the manufacturer shall be used without modification.

Td
h4
cq

C

The measuring circuit TERMINALS of a voltage measuring circuit that is RATED for MEASUREME

1
m
a

2O

w.
ci
R

Wi

Th
T,
fr

The impulse valtage is applied while the circuit is working under conditions of NORMAL USE,

1.4 Protection against MAINS overvoltages

ensure protection against arc flash or fire, measuring circuits RATED for measuring MAINS

nnected conductive parts of opposite polarity.

bnformity is checked by inspection and measurement.

or IV shall withstand the applicable TRANSIENT~OVERVOLTAGE of Table K.106 wit
easurement function selectors set for the proper function and range, without damage whig
HAZARD.

bnformity is checked by the following impulse voltage test using the applicable impulse v
2.

e impulse voltage is applied between each pair of TERMINALS RATED for MEASUREMENT CAT
e impulse voltage test shall b&.conducted for five impulses of each polarity spaced up
m a hybrid impulse generator (see IEC 61180-1). The generator produces an open-
hveform of 1,2/50 s, a short-circuit current waveform of 8/20 us, with an output impedang
rcuit voltage divided by peak short-circuit current) of 2 Q for MEASUREMENT CATEGOR
psistance may be added in series if needed to raise the impedance.

th the MAINSWVOItage.

e MAINS voltage used for the test is the maximum RATED line-to-neutral voltage of thp
asured For measuring c:rcu:ts RATED for MAINS line-to-neutral vo/tages above 400 Va.c

h the attached

voltages shall

ve minimum CLEARANCE and CREEPAGE DISTANCE equivalent to BASIC INSULATION bgtween MAINS-

NT CATEGORIES
n the voltage
h could cause

bltage of Table

EGORY Il or IV.
0 1 min apart,
circuit voltage
e (peak open-
ES Il and |V.

n combination

MAINS being
r.m.s. ord.c.,

b voltage of at

least 400 V a.c. rm.s. or dc The MAINS vo/tage source does not in this case, need to match the
measuring circuit RATING, but circuits RATED for a.c. are tested with an a.c. source, and circuits RATED for
d.c. are tested with a d.c. source.

NOTE 1 This test can be extremely hazardous. Explosion shields and other provisions can be used to protect personnel performing
the test.

When verifying CLEARANCES within equipment by an impulse voltage test, it is necessary to ensure that the
specified impulse voltage appears at the CLEARANCE.
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The wave shape of each impulse shall be observed (see Note 2). Distortions of the impulse voltage which
do not change from impulse to impulse may be caused by operation of an overvoltage limiting device and
do not indicate a (partial) breakdown of solid insulation.

No flashover of CLEARANCES or breakdown of solid insulation shall occur during the test, but partial
discharges are allowed. Partial discharge will be indicated by a step in the resulting wave shape which will
occur earlier in successive impulses. Breakdown on the first impulse may either indicate a complete failure
of the insulation system or the operation of overvoltage limiting devices in the equipment. If overvoltage
limiting devices are present, they shall not rupture or overheat during the test. If the results of the test are
questionable or inconclusive, the test is to be repeated two more times.

NOTE 2 Partial discharges in voids can lead to partial notches of extremely short durations in the wave) shape which may be
rgpeated in the course of an impulse.

1p1.5 Over-range indication

fla HAZARD could arise from an OPERATOR'S reliance on the value (for example, voltage) d|splayed by the
nuipment, the display shall give an unambiguous indication whenever'the value is abovg the maximum
bsitive value or below the minimum negative value of the range to-which the equipment is $et.

O D

P4

DTE Examples of ambiguous indications include the following, unless there is\a’separate unambiguous indicatign of an over-range
value:

a) analogue meters with stops at the exact ends of the range;

b) digital meters which show a low value when the trug.value is above the range maximum (for example 4 001,5 V displayed
as 001,5V);

c) chart recorders which print a trace at the edgde’of the chart, thus indicating a value at the range maxirnhum when the true
value is higher.

Jonformity is checked by inspection-and by provoking an over-range condition.
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Annexes

All Annexes of Part 1 are applicable, except as follows:
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Annex K
(normative)

Insulation requirements not covered by 6.7
K.3 Insulation in circuits not addressed in 6.7, Clause K.1 or Clause K.2
Replacement:

Replace the title of Clause K.3 with the following:

.

.3 Insulation for circuits not addressed in 6.7, Clauses K.1, K.2 or K.101, and for mLasuring
rcuits where MEASUREMENT CATEGORIES do hot apply

(2)

K.3.1 General

Replacement:

Pl

eplace the text with the following:
These circuits have one or more of the following characteristics:

the maximum possible TRANSIENT OVERVOLTAGE is limited by the supply source or within|the equipment
gee Clause K.4.) to a known level below the level assumed for the MAINS CIRCUIT;

QD

—

b) the maximum possible TRANSIENT OVERVOLTAGE)IS above the level assumed for the MAINS|CIRCUIT;

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

o

) 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;

e) the WORKING VOLTAGE has-a-frequency above 30 kHz;

—h

the circuit is a measuring circuit where MEASUREMENT CATEGORIES do not apply.

n cases a) to c)and f), CLEARANCES for BASIC INSULATION and SUPPLEMENTARY INSULATION are determined
ccording to Ki8.2.

QD

n cases'd)and e) CLEARANCES are determined according to K.3.3.

n all’cases K.3.4 addresses CREEPAGE DISTANCE and K.3.5 solid insulation.

NOTE These requirements are illustrated in the flowchart of Annex DD.

Addition:

Add the following new clauses and tables:

K.101 Insulation requirements for measuring circuits of MEASUREMENT CATEGORIES Il, lll and IV
K.101.1 General

Measuring circuits are subjected to WORKING VOLTAGES and transient stresses from the circuits to which
they are connected during measurement or test. When the measuring circuit is used to measure MAINS,
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the transient stresses can be estimated by the location within the installation at which the measurement is
performed. When the measuring circuit is used to measure any other electrical signal, the transient
stresses shall be considered by the OPERATOR to ensure that they do not exceed the capabilities of the
measuring equipment.

When the measuring circuit is used to connect to MAINS, there is a RISK of arc flash explosion.
MEASUREMENT CATEGORIES define the amount of energy available, which may contribute to arc flash. In
conditions where arc flash may occur, additional precautions identified by the manufacturer to reduce the
HAZARD related to shock and burn from arc flash should be described in the user documentation (see also
Annexes AA and BB).

KJ101.2 CLEARANCES
For equipment intended to be powered from the circuit being measured, CLEARANCES [for thg MAINS CIRCUIT
shall be designed according to the requirements of the RATED MEASUREMENT CATEGORY, but overvoltage
limiting devices may be used to reduce the TRANSIENT OVERVOLTAGES to a level consistent with a lower
MEASUREMENT CATEGORY (see Clause K.102). Additional marking requirements are in 5.1.5.2 and
5.11.5.101.
CUEARANCES for measuring circuits of MEASUREMENT CATEGORIES I, lllkand IV are specified in|Table K.101.
NOQTE 1 See Annex | for nominal voltages of MAINS supplies.
If the equipment is RATED to operate at an altitude greater than 2 000 m, the values for CL§ARANCES shall
be multiplied by the applicable factor of Table K.1.
Mjnimum CLEARANCE for BASIC INSULATION, SUPPLEMENTARY INSULATION and REINFORCED INJULATION is 0,2
mim for POLLUTION DEGREE 2 and 0,8 mm for POLEUTION DEGREE 3.
NQTE 2 CLEARANCES for other measuring circuits are-calculated according to Clause K.3.
Table K.101
CLEARANCES for MEASUREMENT CATEGORIES Il, lll and |
Nominal a.c. CLEARANCE
nm.s. line-to- mm
utral or d.c.
BASIC'INSULATION and SUPPLEMENTARY REINFORCED INSULAT|ON
voltage of
AINS being INSULATION
measured |MEASUREMENT |MEASUREMENT |MEASUREMENT |MEASUREMENT |MEASUREMENT |MEASUREMENT
\' CATEGORY Il | CATEGORY lll | CATEGORY IV | CATEGORY Il | CATEGORY lll ||CATEGORY IV
<50 0,04 0,1 0,5 0,1 0,3 1,5
> 50 £ 100 0,1 0,5 1,5 0,3 1,5 3,0
> 1005150 0,5 1,5 3,0 1,5 3,0 6,0
> 150 <300 15 30 55 30 59 10,5
> 300 <600 3,0 55 8 5,9 10,5 14,3
> 600 < 1000 55 8 14 10,5 14,3 24,3
>1000 < 1500° 8 1" 18 14,3 19,4 31,4
2 Only for d.c. voltage.

Conformity is checked by inspection and measurement or by the a.c. voltage test of 6.8.3.1 with a duration
of at least 5 s, or the impulse voltage test of 6.8.3.3, or, for measuring circuits stressed only by d.c., the
d.c. voltage test of 6.8.3.2 with a duration of at least 5 s, using the applicable test voltage of Table K.16 for
the required CLEARANCE.
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K.101.3 CREEPAGE DISTANCES

The requirements of K.2.3 apply.
Conformity is checked as specified in K.2.3.
K.101.4 Solid insulation

K.101.4.1 General

lid insulation shall withstand the electrical and mechanical stresses that may occur in NORMAL USE, in all

RATED environmental conditions (see 1.4), during the intended life of the equipment.

e manufacturer should take the expected life of the equipment into account When selefting insulating

aterials.
Jonformity is checked by both of the following tests:

:’;r the a.c. voltage test of 6.8.3.1 with a duration of at least 5 s or theimpulse voltage test
easuring circuits stressed only by d.c., the d.c. voltage test of 6.8.3.2 with a duration of at
the applicable test voltage of Table K.102, Table K.103 or Table'K7104;

f 6.8.3.3 or, for
east 5 s, using

b) the a.c. voltage test of 6.8.3.1 with a duration of at leaSt 1"min or, for measuring circuits sfressed only by
dlc., the d.c. voltage test of 6.8.3.2 with a duration of at least 1 min using the applicable|test voltage of
Thble K.105.
NOTE Test a) checks the effects of TRANSIENT OVERVGQLTAGES, while test b) checks the effects of long-term stress of solid
insulation.
i : . Table K.102 = -
Test voltages for testing electric strength of solid insulation in measuring circuits of[MEASUREMENT
CATEGORY Il
Test voltage
5sa.c. test Impulse test
Nominal a.c. r.m.s. Vrm.s. Vpeak
line-to-neutral or d-:c. BASIC INSULATION BASIC INSULATION
voltage of MAINS and and
being measured SUPPLEMENTARY REINFORCED SUPPLEMENTARY REINFORCED
V INSULATION INSULATION INSULATION INSULATION
£150 840 1390 1550 2500
>50 < 300 1390 2210 2500 4000
>300 <600 2210 3510 4000 6 400
>600 < 1000 3370 5400 6 000 9600
> 1000 < 1 500° 4260 7 400 8000 12 800
& Only for d.c. voltage.
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Table K.103
Test voltages for testing electric strength of solid insulation in measuring circuits of MEASUREMENT
CATEGORY llI
Test voltage
5sa.c. test Impulse test
Nominal a.c. rm.s. vr.ms. V peak
line-to-neutral or d.c. BASIC INSULATION BASIC INSULATION
voltage of MAINS and and
being measured SUPPLEMENTARY REINFORCED SUPPLEMENTARY REINFORCED
\" INSULATION INSULATION INSULATION INSULATION
<150 1390 2210 2500 4000
> 150 <300 2210 3510 4000 6 400
> 300 <600 3310 5400 6 000 9600
>600<1000 4260 7 400 8 000 12 800
> 1000 < 1 500° 5330 9250 10 000 16 000
& Only for d.c. voltage.
Table K.104

CATEGORY IV

Test voltages for testing electric strength of solid insulation in‘'measuring circuits of MEASUREMENT

Test voltage

5sa.c. test Impulse test
Nominal a.c. rm.s. Vrm.s. Vpeak
ine-to-neutral or d.c. BASIC INSULATION BASIC INSULATION
voltage of MAINS and and
being measured SUPPLEMENTARY REINFORCED SUPPLEMENTARY REINFORCED
Vv INSULATION INSULATION INSULATION INSULATION
<150 2210 3510 4000 6 400
> 150 < 300 3310 5400 6000 9600
> 300 < 600 4 260 7 400 8000 12 800
> 600 <1000 6600 11 940 12000 19 200
> 1000 < 1 500? 8250 14 930 15000 24 000
Only for d.c. voltage.
Table K.105

Test voltages for testing long term stress of solid insulation in measuring cirguits

Test voltage

1 min a.c. test

1 min d.c. test

Naiainal . Vr.m.s. Vd.c.
line-to-neutral or d.c. BASIC INSULATION BASIC INSULATION
voltage of MAINS and and
being measured SUPPLEMENTARY REINFORCED SUPPLEMENTARY REINFORCED
\) INSULATION INSULATION INSULATION INSULATION
<150 1350 2700 1900 3800
> 150 <300 1500 3000 2100 4200
> 300 <600 1800 3600 2550 5100
>600<1000 2200 4400 3100 6200
>1000<1500?% - - 3200 6 400

@ Only for d.c. voltage.

Solid insulation shall also meet the following requirements, as applicable:
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1) for solid insulation used as an ENCLOSURE or PROTECTIVE BARRIER, the requirements of Clause 8;

2) for moulded and potted parts, the requirements of K.101.4.2;
3) for insulating layers of printed wiring boards, the requirements of K.101.4.3;
4) for thin-film insulation, the requirements of K.101.4.4.

Conformity is checked as specified in K.101.4.2 to K.101.4.4, and Clause 8, as applicable.

.101.4.2 Moulded and potted parts

r BASIC INSULATION, SUPPLEMENTARY INSULATION, and REINFORCED INSULATION, cond
between the same two layers moulded together (see Figure K.1, item L) shall beseparated
applicable minimum distance of Table K.9 after the moulding is completed.

onformity is checked by inspection and either by measurement of the Separation or by in
anufacturer’s specifications.

.101.4.3 Insulating layers of printed wiring boards

r BASIC INSULATION, SUPPLEMENTARY INSULATION and ~REINFORCED INSULATION, cond
between the same two layers (see Figure K.2, item L) shall be separated by at least
inimum distance of Table K.9.

Qonformity is checked by inspection and either by measurement of the separation or by in
myanufacturer’s specifications.

Py

FINFORCED INSULATION of insulating layers of printed wiring boards shall also have ad
rength through the respective layers.(One of the following methods shall be used.

n

a) The thickness through the instilation is at least the applicable value of Table K.9.

Conformity is checked by inspection and either by measurement of the separation (
of the manufacturer’s specifications.

(o

The insulation.is_.assembled from at least two separate layers of printed wiring board ma
hich is RATED by the manufacturer of the material for an electric strength of at least tf]
pplicable testvoltage of Table K.102, Table K.103, or Table K.104 for BASIC INSULATION.

L =

Conformity is checked by inspection of the manufacturer’s specifications.

uctors located
by at least the

spection of the

uctors located

the applicable

spection of the

pquate electric

r by inspection

terials, each of
e value of the

C

terials, and the

combination of layers is RATED by the manufacturer of the material for an electric strength of at least the
value of the applicable test voltage of Table K.102, Table K.103, or Table K.104 for REINFORCED INSULATION.

Conformity is checked by inspection of the manufacturer’s specifications.
K.101.4.4 Thin-film insulation

For BASIC INSULATION, SUPPLEMENTARY INSULATION and REINFORCED INSULATION, cond
between the same two layers (see Figure K.3, item L) shall be separated by at least
CLEARANCE and CREEPAGE DISTANCE of K.101.2 and K.101.3.

uctors located
the applicable

Conformity is checked by inspection and either by measurement of the separation or by inspection of the

manufacturer’s specifications.


https://ulnorm.com/api/?name=UL 61010-2-030 2023.pdf

38

CSA C22.2 No. 61010-2-030:18 ¢ UL 61010-2-030

MAY 24, 2023

REINFORCED INSULATION through the layers of thin-film insulation shall also have adequate electric strength.
One of the following methods shall be used.

a)

The thickness through the insulation is at least the applicable value of Table K.9.

Conformity is checked by inspection and either by measurement of the separation or by inspection

of the manufacturer’s specifications.

b) The insulation consists of at least two separate layers of thin-film materials, each of which is RATED by
the manufacturer of the material for an electric strength of at least the value of the applicable test voltage

TIabla k. 4092 Tobla K 402 ~r Tobla WK ANA for DA oo INio L AT

of

c)
b4

TH
C

If
Ci
ta

a
V(g

b

S¢
M

TOOTC T, TUZ TaPTCTX:. TOUO, U TaPTCTX. TO TOT DO TC INOULTA T TOTNT

Conformity is checked by inspection of the manufacturer’s specifications.

The insulation consists of at least three separate layers of thin-film materials;any two
en tested to exhibit adequate electric strength.

Conformity is checked by the a.c. voltage test of 6.8.3.1 with a duration of at least 1
two of the three layers using the applicable test voltage of Table-K.102, Table K.103,

of which have

min applied to
pr Table K. 104

for REINFORCED INSULATION.

For the purposes of this test, a special sample may bé assembled with only twq
material.

ANSIENT OVERVOLTAGES in a circuit may beJlimited by combinations of circuits on
bmponents suitable for this purpose include yaristors and gas-filled surge arrestors.

the overvoltage limiting device or circtlit is intended to reduce TRANSIENT OVERVOLTAG
cuit following it may have reduced GLEARANCES, a RISK assessment (see Clause 17) shall
king into account both of the following aspects:

Even under SINGLE FAULT (CONDITIONS, the circuit shall reduce TRANSIENT OVERVOLTAG
Itage value which depends on the design.

SINGLE FAULT GONDITION includes a short and open circuit of MOV (metal oxide varisto
The circuit shall-operate as intended even after withstanding repeated TRANSIENT OVERVO

be TableyK.106 for the maximum TRANSIENT OVERVOLTAGE that could occur acc
FASUREMENT CATEGORY and to the voltage of the MAINS being measured.

bnformityv is checked byv evaluation of the RISK assessment documentation to ensiue that

102 Reduction of TRANSIENT OVERVOLTAGES by the use of overvoltage limiting devices

layers of the

components.

ES so that the
be performed,

ES to a lower

r).
[ TAGES.

brding to the

C

been eliminated or that only TOLERABLE RISKS remain.

he RISKS have
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. Table K.106
Maximum TRANSIENT OVERVOLTAGES

Maximum TRANSIENT OVERVOLTAGE

Nominal a.c. r.m.s. lineto- V peak
neutral or d.c. voltage of
MAINS being measured MEASUREMENT MEASUREMENT MEASUREMENT
\') CATEGORY II? CATEGORY llI @ CATEGORY IV?
<50 500 800 1500
>50<100 800 1500 2500
>100 <150 1500 2500 4000
>—150="300 27500 2000 000
> 300 <600 4000 6 000 000
>600<1000 6 000 8 000 12 000
>1000 <1 500° 8 000 10 000 15 000

Only for d.c. voltage.

MEASUREMENT CATEGORIES II, Il and IV apply to measurements on MAINS only up to 1 000 Va.c. rm.s and 1 500 V d.c.
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