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Foreword

The International Organization of Legal Metrology (OIML) is a worldwide, intergovernmental
organization whose primary aim is to harmonize the regulations and metrological controls applied by
the national metrological services, or related organizations, of its Member States. The main categories
of OIML publications are:

» International Recommendations (OIML R), which are model regulations that establish the
metrological characteristics required of certain measuring instruments and which specify
methods and equipment for checking their conformity. OIML Member States shall implement
these Recommendations to the greatest possible extent;

= International Documents (OIML D), which are informative in nature and which are intended
to harmonize and improve work in the field of legal metrology;

= International Guides (OIML G), which are also informative in nature and which are intended
to give guidelines for the application of certain requirements to legal metrology;

» International Basic Publications (OIML B), which define the operating rules of the various
OIML structures and systems; and

OIML Draft Recommendations, Documents and Guides are developed by Project Groups linked to
Technical Committees or Subcommittees which comprise representatives from OIML Member States.
Certain international and regional institutions also participate on a consultation basis. Cooperative
agreements have been established between the OIML and certain institutions, such as ISO and the IEC,
with the objective of avoiding contradictory requirements. Consequently, manufacturers and users of
measuring instruments, test laboratories, etc. may simultaneously apply OIML publications and those
of other institutions.

International Recommendations, Documents, Guides and Basic Publications are published in English
(E) and translated into French (F) and are subject to periodic revision.

Additionally, the OIML publishes or participates in the publication of Vocabularies (OIML V) and
periodically commissions legal metrology experts to write Expert Reports (OIML E). Expert Reports
are intended to provide information and advice, and are written solely from the viewpoint of their author,
without the involvement of a Technical Committee or Subcommittee, nor that of the CIML. Thus, they
do not necessarily represent the views of the OIML.

This Publication - reference OIML D 11, edition 2043xx (E) — was developed by Project Group 1 ofthe
OIML Technical Subcommittee TC 5/SC 1 Environmental conditions. It was approved for final
publication by the International Committee of Legal Metrology at its 48th-xxth meeting in He-Chi-Minh

Citp-Vaet Nam-in-October 2043xx.

OIML Publications may be downloaded from the OIML web site in the form of PDF files. Additional
information on OIML Publications may be obtained from the Organization’s headquarters:

Bureau International de Métrologie Légale
11, rue Turgot - 75009 Paris - France
Telephone: 33 (0)1 48 78 12 82

Fax: 33(0)142821727

E-mail: biml@oiml.org

Internet:  www.oiml.org
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1 Introduction

1.1  The primary aim of this International Document is to provide the OIML Technical Committees,
Subcommittees and Project Groups with guidance for establishing appropriate metrological
performance testing requirements for influence quantities which may affect the measuring instruments
covered by OIML Recommendations.

Furthermore, this Document aims to provide guidance to OIML Member States in the implementation
of OIML Recommendations in their national laws, in particular in their choice on the applicability and
severity of performance requirements, as far as these are not prescribed in the OIML Recommendations,
but are left to national legislation.

1.2  Based on information obtained from IEC and ISO standards and on the experience of experts who
participated in its elaboration, this Document advises the OIML Technical Committees, Subcommittees
and Project Groups on the prescription of requirements and the selection of the appropriate tests for
measuring instruments, while taking into account the operational and environmental factors governing
the use of these instruments.

1.3  The range and test level for an influence quantity test should, when possible, be selected from the
levels proposed in this Document, taking into account the conditions of use of the instruments concerned
and the most recent IEC and ISO standards in the given field. Hence the approach in this Document is
to present an overview of validated and internationally accepted test methods. In principle the text of
this Document should not be in conflict with these referred standards.

1.4 The OIML Technical Committees, Subcommittees and Project Groups responsible for OIML
Recommendations covering specific categories of measuring instruments may

= establish test procedures and special test levels (higher or lower) in such OIML
Recommendations, different from those specified in this Document, if that would be more
appropriate for specific measuring instruments or environments, and

= utilise the expertise and knowledge of other OIML Technical Committees, Subcommittees and
Project Groups or of other organisations to develop special test procedures and conditions not
specified in this Document.

2 Scope and field of application

2.1  This Document specifies general metrological requirements applicable to measuring instruments
concerning environmental influences and describes tests for verifying the compliance of an instrument
with these requirements.

2.2 This Document shall be taken into account by OIML Technical Committees, Subcommittees and
Project Groups when establishing performance requirements and tests for a specific category of
measuring instruments concerning their sensitivity to influence quantities.

Note I: This Document does not cover requirements for measuring instruments which are not related
to external influence quantities and which are to be covered by the specific OIML
Recommendation. For example: requirements for zero-setting devices, totalisers, etc.

Note 2: This Document does not address aspects such as safety or emission of electromagnetic
phenomena from measuring instruments. The requirements for these aspects are-beyond-the
OIMIseope-and-should be taken into account in accordance with the applicable international,
regional or national regulations.

Note 3: This Document does not address aspects concerning transportation of measuring instruments
while not in operation. Requirements concerning transportation-related durability, handling
and maintenance aspects are beyond the O l-scope of this document.




TC5_SC1_P1_NO18 OIML D 11:20xx (E)

Note 4. This Document does not address aspects of influences by remote protocols such as software

routines. For those aspects, OIML Document D 31 _[48] Gereralreguirementsfor-software-
controtled-measnrineinstrunents-is applicable.

3 Terminology

Unless otherwise stated in the following sub-clauses, the terminology used in this Document conforms
to OIML V 1 International Vocabulary of Terms in Legal Metrology (VIML) [1], and OIML V 2-200
International Vocabulary of Metrology — Basic and General Concepts and Associated Terms (VIM) [2].

For the purpose of this Document, the definitions and abbreviations given below apply.
3.1
electronic measuring instrument

instrument intended to measure an electrical or non-electrical quantity using electronic means and/or
equipped with electronic devices

Note:  For the purpose of this Document, auxiliary equipment, provided that it is subject to
metrological control, is considered to be a part of the measuring instrument.

3.1.1
measuring system

set of one or more measuring instruments and often other devices, including any reagent and supply
assembled and adapted to give information used to generate measured quantity values within specified
intervals for quantities of specified kinds

Note: A measuring system may consist of only one measuring instrument.

[OIML V 2-200:2012, 3.2]

3.1.2
integrating measuring instrument

measuring device that provides a cumulative value of measured quantity, either continuously or over a
specific interval of time

3.1.3
non-integrating measuring instrument

measuring device that provides a value for a measured quantity at the time when the measurement
occurred

3.2
module

device performing a specific function or functions and (usually) manufactured and constructed such that
it can be separately evaluated according to prescribed metrological and technical performance
requirements

Note: A module may be a complete measuring instrument (for example: counter scale, electricity
meter) or a part of a measuring instrument (for example: printer, indicator).
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3.3
device

identifiable instrument or part of an instrument or of a family of instruments that performs a specific
function or functions

Note: A device may be a stand-alone and complete measuring instrument (for example: counter
scale, electricity meter) or a part of a measuring instrument (for example: printer, indicator).

34
(measurement) error

measured quantity value minus a reference quantity value
[VIM 2.16]

35

indication

quantity value provided by a measuring instrument or a measuring system
[VIM 4.1][VIML 0.03]

3.6

error of indication

indication minus a reference quantity value

[VIML 0.04]

3.7

maximum permissible error (of a measuring instrument)

extreme value of measurement error, with respect to a known reference quantity value, permitted by
specifications or regulations for a given measurement, measuring instrument, or measuring system

[VIM 4.26]

3.8

intrinsic error

error of indication determined under reference conditions

[VIML 0.06]

3.9

initial intrinsic error

intrinsic error of a measuring instrument as determined prior to performance tests and durability
evaluations

3.10

fault

difference between the error of indication and the intrinsic error of a measuring instrument

Note I: Principally, a fault is the result of an undesired change of data contained in or flowing through
an electronic measuring instrument.

Note 2: From the definition it follows that in this Document, a “fault” is a numerical value which is
expressed either in a unit of measurement or as a relative value, for instance as a percentage.

[VIML 5.12]
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3.11
fault limit

value specified in the applicable Recommendation delimiting non-significant faults
[VIML 5.13]

3.12

significant fault

fault exceeding the applicable fault limit value

Note:  For particular types of measuring instruments some faults exceeding the fault limit may not be
considered a significant fault. The applicable Recommendation shall state when such an
exception applies. For example, the occurrence of one or some of the following faults may be
acceptable:

(a) faults arising from simultaneous and mutually independent causes originating in a
measuring instrument or in its checking facilities;

(b)  faults implying the impossibility to perform any measurement;

(c) transitory faults being momentary variations in the indication, which cannot be
interpreted, memorised or transmitted as a measurement result;

(d) faults giving rise to variations in the measurement result that are serious enough to be
noticed by all those interested in the measurement result; the applicable
Recommendation may specify the nature of these variations.

[VIML 5.14]
3.13
durability error

difference between the intrinsic error after a period of use and the initial intrinsic error of a measuring
instrument

[VIML 5.16]

3.14

significant durability error

durability error exceeding the value specified in the applicable Recommendation

Note:  Some durability errors exceeding the value specified may still be considered not significant.
The applicable Recommendation shall state when such exception applies. For example, the
occurrence of one or some of the following errors may be acceptable:

(a)  the indication cannot be interpreted, memorised or transmitted as a measurement result;
(b)  the indication implies the impossibility to perform any measurement;

(c) the indication is so obviously wrong that it is bound to be noticed by all those interested
in the result of the measurement; or

(d) a durability error cannot be detected and acted upon due to a breakdown of the
appropriate durability protection facility.

[VIML 5.17]
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3.15
influence quantity

quantity that, in a direct measurement, does not affect the quantity that is actually measured, but affects
the relation between the indication and the measurement result

[VIM 2.52][VIML 0.07]

Note:  An influence quantity is not related to the measurand but is a quantity that affects the result of
the measurement as indicated by the equipment under test (EUT).

Example: The temperature of a measuring instrument is an influence quantity, but the
temperature of the measured object (used as a reference for determining the fault or the error)
is not. This influence of the environment on this measured object may need to be taken into
consideration as a contributor in the definition of the measurand.

3.15.1
influence factor

influence quantity having a value which ranges within the rated operating conditions of a measuring
instrument

Note I: The rated operating conditions shall be in conformity with the applicable requirements
specified in the applicable Recommendation.

Note 2: The variation of an indication as a consequence of an influence factor is considered an error
and not a fault.

[VIML 5.18]
3.15.2
disturbance

influence quantity having a value within the limits specified in the applicable Recommendation but
outside the specified rated operating conditions of the measuring instrument

[VIML 5.19]

Note I: These limits to be specified in the applicable Recommendation shall be based on the
probability of occurrence of the disturbing phenomenon within the environment of the
measuring instrument.

Note 2: A disturbance typically is of stochastic nature.

Note 3: In case the listed rated operating conditions of a measuring instrument do not include a range
for the specific influence quantity, the influence quantity is qualified as being a disturbance.

3.16

rated operating condition

operating condition that must be fulfilled during measurement in order that a measuring instrument or
measuring system perform as designed

Note:  Rated operating conditions generally specify intervals of values for a quantity being measured
and for any influence quantity.

[VIM 4.9][VIML 0.08]

10
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3.17
reference operating condition

operating condition prescribed for evaluating the performance of a measuring instrument or measuring
system or for comparison of measurement results

Note:  Reference operating conditions specify intervals of values of the measurand and of the
influence quantities.

[VIM 4.11][VIML 0.09]

3.18

durability

ability of the measuring instrument to maintain its performance characteristics over a period of use'
[VIML 5.15]

3.19

checking facility

facility incorporated in a measuring instrument which enables significant faults to be detected and acted
upon

Note 1: Typically, checking facilities detect and act upon

= incorrect functioning of a specific device of the measuring instrument, and/or
= disturbed communication between specific devices of the measuring instrument.

Note 2. “Act upon” refers to any adequate response by the measuring instrument (for example: a
luminous signal, an acoustic signal, interruption or blocking of the measurement process, etc.).

3.19.1

automatic checking facility

checking facility that operates without the intervention of an operator

3.19.1.1

permanent automatic checking facility (type P)

automatic checking facility that operates at each measurement cycle

3.19.1.2

intermittent automatic checking facility (type I)

automatic checking facility that operates at certain time intervals or per fixed number of measurement

cycles

3.19.2

non-automatic checking facility (type N)

checking facility that requires the intervention of an operator

! Exclusively in phrases where applied as a noun

11
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3.20
durability protection facility

facility incorporated in a measuring instrument that enables significant durability errors to be detected
and acted upon

Note: “Act upon” refers to any adequate response by the measuring instrument (luminous signal,
acoustic signal, prevention of the measurement process, etc.).

3.21

test

series of operations intended to verify the compliance of the equipment under test (EUT) with specified

requirements

3.21.1

test procedure

detailed description of the test operations

3.21.2

test program

description of a series of tests for certain types of equipment

[VIML 5.20]

3.21.3

test level

required (simulated) influence quantity value for performing the test

3.214

performance test

test intended to verify whether the EUT is able to accomplish its intended functions

[VIML 5.21]

3.21.5

durability test

test intended to verify whether the EUT is able to maintain its performance characteristics over a period
of use

[VIML 5.22]
3.22

mains power
mains

primary external source of electrical power for an instrument, including all sub-assemblies
Examples: Public or local power grid (AC or DC) or external generator.

3.23

power converter (power supply device)

sub-assembly converting the voltage from the mains power to a voltage suitable for other sub-assemblies

12
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3.24
stand-alone battery

non-rechargeable battery or rechargeable battery which shall be (re)charged only when not connected

to the EUT

3.25

auxiliary battery

battery that is
* mounted in, or connected to, an instrument that can be powered by the mains power as well, and
= capable of supplying power to the complete instrument for a reasonable period of time.

3.26

back-up battery

battery that is intended to maintain power supply for specific functions of an instrument in the absence
of the primary power supply

Example: To preserve stored data.

3.27

specimen

instrument, device or module subjected to testing, examination or study and representing a population

3.28

measurement uncertainty
uncertainty of measurement
uncertainty

non-negative parameter characterising the dispersion of the quantity values being attributed to a
measurand, based on the information used

Note: See VIM 2.26 for notes on this definition.
[VIM 2.26]

13
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3.29

Abbreviations

AC

alternating current

equipment under test (specimen being exposed to the test)
global system for mobile communication
International Electrotechnical Committee

International Organization for Standardization

low frequency band (30 kHz — 300 kHz)

no significant fault shall occur after the disturbance
no significant fault shall occur during the disturbance

very low frequency band (3 kHz — 30 kHz)

AM amplitude modulation

ASD acceleration spectral density
DC direct current

EM electromagnetic

EMC electromagnetic compatibility
e.m.f. electromotive force

ESD electrostatic discharge

EUT

GSM

IEC

/O input / output (refers to ports)
ISO

LF

MPE maximum permissible error
n/a not applicable

NSFa

NSFd

PMR personal mobile radio

PLC power line communication
RF radio frequency

RH relative humidity

RMS root mean square

SC subcommittee

TC technical committee

VLF

WHO World Health Organization

14
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4 Instructions for use of this Document in drafting OIML
Recommendations

The general structure of OIML Recommendations is defined in OIML Basic publication B 6-2, Clause 3,
which is followed by a description in somewhat more detail. The following clauses concern the
claboration into more detail and instructions on the incorporation of these required elements in a
Recommendation.

4.1 The applicable Recommendation shall specify, for each category or subcategory of measuring
instruments:

(a) expected influence factors, with rated operating and reference conditions;

(b)  expected disturbances and associated expected maximum intensity (limit of disturbance);

(¢) maximum permissible errors on type evaluation, on initial verification, in service, and on
subsequent verification, as well as fault limit level, and significant durability error level (wherever
applicable).

Note I: The applicable Recommendation may indicate that individual subcategories of measuring
instruments may have different rated operating conditions, reference conditions and limits of
disturbances.

Note 2: Rated operating conditions are generally specified as a range (for example: —10 °C to +40 °C);
reference conditions are generally specified as a single value with a range of variation (for
example: 23 °C £ 2 °C).

Note 3. The reference conditions shall preferably be specified in accordance with IEC 60068-1 [3].

4.2 The applicable Recommendation may specify additional requirements or adapt the requirements
in this Document with a view to limiting the occurrence of the significant faults defined in 3.12.

Note:  These requirements may depend on the nature of the measurement (repeatable, non-repeatable,
non-interruptible, etc.) or the intended use (trade, direct selling to the public, health, law
enforcement, etc.).

4.3 The applicable Recommendation may specify requirements concerning the occurrence of
durability errors defined in 3.13 (see note to 4.2).

4.4 Some ranges of measuring instruments may be immune to some specific influence quantities due
to their design principle. For a particular kind of instrument, therefore, it shall only be required to
perform the tests for which the instrument is likely to be influenced by the influence quantity during its
operation.

4.5 Clause 8 of this Document contains guidelines for determining the test levels to be applied in the
evaluation of compliance with the requirements specified in the applicable Recommendation.

4.6  All referenced standards and normative documents are subject to revision, and the users of this
Document are encouraged to investigate the possibility of applying the most recent editions of these
standards and documents.

15
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5 Requirements for measuring instruments with respect to
their environment

Measuring instruments shall comply with the following requirements, notwithstanding all other
technical and metrological requirements of the applicable Recommendation, when installed and used in
accordance with the manufacturers’ specifications.

5.1 General requirements
5.1.1  Measuring instruments shall be designed and manufactured such that their errors do not exceed
the maximum permissible errors under rated operating conditions.

5.1.2 Measuring instruments shall be designed and manufactured such that when they are exposed to
disturbances, either

(a) significant faults do not occur, or
(b) significant faults are detected and acted upon by means of a checking facility.

Note: A fault equal to or smaller than the value fixed (fault limit) in the applicable Recommendation
as defined in 3.11 is allowed irrespective of the value of the error of indication.

5.1.3 The provisions in 5.1.1 and 5.1.2 shall be durably met. Measuring instruments shall be designed
and manufactured such that either

(a) significant durability errors do not occur, or
(b) significant durability errors are detected and acted upon by means of a durability protection
facility.

5.1.4 The type of a measuring instrument is presumed to comply with the provisions in 5.1.1, 5.1.2
and 5.1.3 if it passes the examination and tests specified in 6.2.

5.2  Application

5.2.1 The provisions in 5.1.2 (a) and 5.1.2 (b) may be applied separately to

(a) each individual cause of significant fault, and/or
(b) each part of the measuring instrument.

5.2.2 The choice of whether 5.1.2 (a) or 5.1.2 (b) is applied is left to the manufacturer, unless the
applicable Recommendation specifies otherwise in view of the intended use of the measuring instrument
or the nature of measurement (see note to 4.2).

5.2.3 The provisions in 5.1.3 (a) and 5.1.3 (b) may be applied separately to each part of the measuring
instrument (for example: analogue and digital parts).

5.2.4 The choice of whether 5.1.3 (a) or 5.1.3 (b) is applied is left to the manufacturer, unless the
applicable Recommendation specifies otherwise.

5.3 Measuring instruments equipped with checking facilities

5.3.1 For each function of a measuring instrument the applicable Recommendation may specify

(a) the kind-type of checking facility (P, I or N), as defined in 3.19,
(b) the checking frequency, if appropriate,
(©) the method of acting upon a significant fault.

5.3.2 The applicable Recommendation may specify that it shall be possible to determine the presence
and correct functioning of these facilities.
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5.3.3 Therequirements in 5.3.1 and 5.3.2 do not apply to measuring instruments or parts of measuring
instruments for which the manufacturer claims compliance with the provisions in 5.1.2 (a) and which
are nevertheless equipped with checking facilities.

5.4 Measuring instruments equipped with durability protection facilities

5.4.1 The applicable Recommendation may specify

(a) details concerning the operation of the durability protection facilities, and/or
(b) the method of acting upon the detection of significant durability errors.

5.4.2 The applicable Recommendation may specify that it shall be possible to determine the presence
and correct operation of these facilities.

5.4.3 The applicable Recommendation may specify that requirements in 5.4.1 and 5.4.2 do not apply
to measuring instruments or parts of measuring instruments for which the manufacturer claims
compliance with the provision in 5.1.3 (a) and which are nevertheless equipped with durability
protection facilities.

5.5 Requirements for battery powered instruments

5.5.1 Specification of batteries

Type(-s) and capacity(-ies) of the batteries allowed to be used in the applicable measuring instruments
shall be specified by the manufacturer. Instruments not equipped with allowed batteries are not
considered to be of the same type.

5.5.2 Stand-alone batteries

Instruments powered by stand-alone batteries shall comply with the following requirements:

(a) instruments provided with new and fully charged batteries shall comply with the metrological
requirements;

(b) the manufacturer of the measuring instrument shall specify the minimum battery voltage at
which the instrument still complies the metrological requirements;

(©) in case the battery voltage has dropped below this minimum voltage level specified by the

manufacturer this shall be detected and appropriately acted upon by the instrument. The
applicable Recommendation may prescribe this manner of response;

(d) the battery capacity and lifetime shall be in accordance with the application. The applicable
Recommendation may prescribe a required minimum lifetime.

For such instruments, tests associated with the mains power variations and interferences need not be
performed.

The applicable Recommendation shall specify a minimum set of provisions to prevent the loss of stored
data.

5.5.3 Rechargeable auxiliary batteries

Instruments powered by rechargeable auxiliary batteries that are intended to be (re)charged during the
operation of the measuring instrument shall both

(a) comply with the requirements of 5.5.2 with the mains power switched off, and
(b) comply with the requirements for mains powered instruments with the mains power switched
on.

5.5.4 Back-up batteries

Instruments powered by the mains power and provided with a back-up battery for data-storage only,
shall comply with the requirements for mains powered instruments.
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In the applicable Recommendation a minimum period of time shall be stated during which the applicable
function of the instrument shall function properly without replacing or recharging the batteries.

The provisions of 5.5.2(b) and 5.5.3 do not apply for back-up batteries.

6 Type evaluation

6.1  Application for type evaluation

6.1.1 The applicable Recommendation shall specify the minimum set of documentation to be
submitted together with the application for type evaluation.

Note: A non-exhaustive list of documentation that may be required is included in Annex A
(informative).

6.1.2 Furthermore, the application for type evaluation shall be accompanied by a document or other
evidence that supports the assumption that the design and characteristics of the measuring instrument
comply with the requirements of the applicable Recommendation, in which the general requirements of
this Document have been incorporated.

6.2  General requirements

The applicable Recommendation shall include the following examinations and tests to verify compliance
with the general requirements for measuring instruments:

(a) examination to verify whether the measuring instrument complies with the provisions in 5.1;

(b) performance tests to verify compliance with the provisions in 5.1.1 and 5.1.2, regarding
influence quantities;

(©) durability evaluation (i.e. tests and/or other means) to verify compliance with the provisions in
5.1.3;

(d) examination and tests to verify compliance of the electronic measuring instrument with the

provisions in 5.3, 5.4, and 5.5 if applicable.

All measuring instruments of the same category whether or not equipped with checking facilities and
whether or not equipped with durability protection facilities, are subject to the same test program, unless
the applicable Recommendation specifies otherwise. The test program shall be specified in the
applicable Recommendation, according to the operating conditions of the category of measuring
instruments.

6.3 Instrument performance tests

During performance tests the EUT shall be operational (i.e. the power shall be switched on), except if
the test procedure in this Document or in the applicable Recommendation specifies otherwise, and shall
comply with

(a) the provisions in 5.1.1, the maximum permissible error being the maximum permissible error
on type evaluation, and
(b) the provisions in 5.1.2.

6.4  Instrument durability tests

If a durability test has to be performed, the performance tests shall be carried out before the durability
test. The Recommendation shall specify which performance test(s) shall be repeated after the durability
test.
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During performance tests carried out after each durability test, the measuring instrument shall comply
with the provisions in 5.1.3.

Note:  After each durability test, only performance tests that are relevant to the durability test
concerned shall be carried out.

6.5 Test program

The applicable Recommendation may specify details concerning the test program, including

(a) which tests shall be performed,

(b) the order in which the tests are to be performed (if necessary, taking into account the
technology),

(c) determination of the performance characteristics (initial intrinsic error), prior to all other
performance and durability tests,

(d) determination of the intrinsic error, prior to those performance tests for which the EUT shall
comply with the provisions in 5.1.2, and

(e) evaluation of test results.

6.6  Test procedures

6.6.1 The test procedures of the most common performance tests are specified in clauses 9 — 14.
Note:  Annex B provides a general approach to the durability concept.
6.6.2 The applicable Recommendation shall specify

(a) necessary details concerning the tests, including those already stated in clauses 9 — 14,

(b) required severity and associated test levels in accordance with the classification set out in
clause 8, where applicable, and

(c) allowed deviations from the described tests, if necessary. (For example, a limited
temperature range for a measuring instrument may lead to modification of the static
temperature performance test.)

Note:  As a rule, only one influence quantity may be varied during a test, while all others shall be
kept at their reference values.

6.7 Number of specimens to be submitted to tests
The test shall be performed on the number of specimens as specified in the applicable Recommendation.

6.8 Test arrangement (Equipment under test (EUT))

As a rule, tests shall be carried out on the complete measuring instrument. If the size or configuration of
the measuring instrument does not allow for testing the complete EUT or if only a separate device or
module of the measuring instrument is concerned, the applicable Recommendation may indicate that
the tests, or certain tests, are performed on the devices separately while making use of an instrument
simulating setup, sufficiently representing its normal operation.

In such cases the device(s) shall be in operation.

Note: It is not intended to dismantle measuring instruments or devices for the purpose of testing.
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7 Initial verification

Detailing requirements for initial verification or conformity to type evaluation is outside the scope of
this Document. In Recommendations the applicable requirements for initial verification shall be
specified. These may comprise a subset of the requirements and tests provided in this Document.

8 Determination of test levels

8.1 Introduction

8.1.1 This clause is intended as a guideline for OIML Technical Committees, Subcommittees and
Project Groups to determine the test levels to verify the sustainable compliance of measuring instruments
with their metrological requirements in their applicable operating and storage environment.

This determination is not intended as a classification with strict boundaries necessitating special
requirements, such as in the case of an accuracy classification.

Moreover, this guideline does not interfere with the liberty of the Technical Committees, Subcommittees
and Project Groups to provide for test levels that differ from those resulting from the other guidelines
set out in this Document. Different test levels may be used in accordance with special limitations
prescribed in the applicable Recommendation.

8.1.2 The most common parameters determining the environment of measuring instruments can be
subdivided into three main groups, which are generally considered mutually independent:

(a) those establishing the climatic environment;
(b) those establishing the mechanical environment; and
(c) those establishing the electric, magnetic and electromagnetic environment.

All measuring instruments will encounter variations in the environment as a consequence of normal
changes in magnitude of one or more of the parameters mentioned.

Since, in general, the parameters that determine the environment are mutually independent:, an overall
single classification based on increasing severity is not possible.

For each of these three main groups, therefore, a separate classification is made. These classifications
subsequently serve to choose the adequate test level.

Note:  The applicable Recommendation may require that the classification is indicated on the
instrument.

8.1.3 When selecting the level of immunity for environmental phenomena and the associated test
levels for a particular category of instruments, the following aspects are to be taken into account:

(a)  the (typical) climatic, mechanical and electromagnetic environment;

(b)  the consequence and the social and societal impact of an inaccurate measurement;
(c) the value of goods to be measured,;

(d) the potential risk of fraud,

(e)  the practical possibilities for industry to comply with the prescribed level; and

()  the possibility to repeat a measurement.

8.2 Ambient classification and associated required severity of the climatic tests

Several environmental classes covering most of the different climatic ambient conditions at the locations
where measuring instruments are used have been defined as described below. This classification and the
associated preferred test levels are presented in Table 1.

20



TC5_SC1_P1_NO18 OIML D 11:20xx (E)

Extreme conditions are not included since the probability of occurrence of such conditions is considered
low. An incidental occurrence of such an extreme situation shall be interpreted as a disturbance.

Note:  1EC 60721-3-3 [244] and IEC 60721-3-4 [225] provide additional information on climatic
classification.

8.2.1 Temperature

The ambient temperature of a measuring instrument in use may vary considerably. This is highly
dependent not only on the place on earth, ranging from arctic to tropical regions, but also considerably
on indoor or outdoor use. Instruments typically used indoors in one country may typically be used
outdoors in another country (for instance: residential gas and electricity meters). Therefore, no
classification based on temperature ranges has been described in this Document.

In general, the choice of the lower and the upper temperature limits should preferably be left to national
(or regional) legislation. When applying tests in order to verify the compliance with the required
temperature range, the test levels should be in conformity with those specified in Tables 67 and 78.

8.2.2 Humidity and water

Table 1 presents the classification of the ambient related to the exposure to humidity and water and
indicates the applicable test method and test level index.
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Table 1 - Classification based on expected ambient humidity and water exposure

Class

Test level index

Damp Heat

Steady
state

(Table 89)

Cyclic

(Table
910)

Water
(Table 161)

Description

H1

This class applies to instruments or parts of instruments
typically used in temperature-controlled enclosed
(weather protected) locations. The local humidity is not
controlled. Where necessary, heating, cooling or
humidification is wused to maintain the required
environmental conditions. Measuring instruments are not
exposed to condensed water, precipitation, or ice
formations.

These conditions may apply in living rooms, continuously
staffed offices, certain workshops, and other rooms for
special applications.

H2

This class applies to instruments or parts of instruments
typically used in enclosed (weather protected) locations
where the local climate is not controlled. Measuring
instruments present may be subject to condensed water,
water from sources other than rain and to ice formations.
These conditions may apply in some publicly accessible
areas in buildings, garages, cellars, certain workshops,
factories, industrial plants, ordinary storage rooms for
frost-resistant products, farm buildings, vehicle cabins,
etc.

H3

This class applies to instruments or parts of instruments
used in open air locations excluding those in extreme
climate zones such as polar and desert environments.

Note:

A comparison between steady-state and cyclic tests is presented in IEC 60068-3-4 [156].

The test “Water” is mainly applicable to instruments or parts of instruments typically used in the open
air and which, in their normal use, could be directly exposed to spraying water (rain, etc.). Examples are
platforms of weighbridges or automatic radar speed measuring instruments.

It is, therefore, advised only to require this class of water protection and implement the performance test
10.3 in Recommendations that are applicable to measuring instruments which typically will be used in
an environment where this kind of exposure to water can be expected (see 4.4).

8.2.3 Atmospheric pressure (Test 10.4)

Considering the ranges and variations in global terrestrial atmospheric pressure, only a few categories
of measuring instruments due to their physical principles are likely to be influenced by these changes.
This influence could either be on the zero-indication of the instrument (offset), on the span (curve) or
on both.

It is, therefore, advised only to require the evaluation of performance on atmospheric pressure variation
in Recommendations that are applicable to measuring instruments which typically, due to their physical
measuring principle, are expected to be sensitive to variations in atmospheric pressure (see 4.4).
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8.2.4 Sand and dust (Test 10.5)

The referred test is mainly applicable to instruments or parts of instruments typically used in dusty
warehouses and in the building industry (for instance production of concrete) or, in some climatic
regions, in the open air.

It is, therefore, advised only to require a measure of protection to withstand this influence and,
consequently, implement the performance test 10.5 in Recommendations that are applicable to
measuring instruments that can be expected to be typically used in sandy/dusty conditions (see 4.4).

8.2.5 Salt mist (Test 10.6)

The referred test is mainly applicable to instruments or parts of instruments that are typically used in a
salty environment. Examples are measuring instruments on board of sea-going vessels or in the cheese
industry.

It is, therefore, advised only to require a measure of protection to withstand this influence and,
consequently, implement the performance test 10.6 in Recommendations that are applicable to
measuring instruments that can be expected to be typically used in a humid and salt environment (see
4.4).

8.3  Ambient classification and associated required severity of mechanical tests

Table 2 presents the ambient classification of measuring instruments concerning exposure to vibration
and shocks at their location of operation and indicates the applicable test method and test level index.

Table 2 - Classification based on expected mechanical environment

Test level index
Class Vibration Description
(Tables 156 Shock
and 1 61)7 (Table 178)

This class applies to locations with vibration and shocks of low

M1 ) ) significance, e.g. for instruments fastened to light supporting
structures subject to negligible vibrations and shocks transmitted
from local blasting or pile-driving activities, slamming doors, etc.
This class applies to locations with significant or high levels of

M2 1 1 vibration and shock, e.g. transmitted from machines and passing
vehicles in the vicinity or adjacent to heavy machines, conveyor
belts, etc.

M2 4 4 This class applies to locations inside vehicle cabins.
This class applies to locations where the level of vibration and

M3 2 2 shock is high or very high, e.g. where measuring instruments are
directly mounted on machines, conveyor belts, etc.

In 11.1, two vibration tests (random and sinusoidal) are described. In general, it should be avoided to
prescribe both tests in one OIML Recommendation.

Since vibration of a random nature is real life practice, it is expected that a performance test on the
sensitivity of measuring instruments to random vibration covers the requirement for withstanding
influences from environmental vibrations and should be the most commonly prescribed performance
test in OIML Recommendations. The sinusoidal test shall be prescribed and applied only in those cases
were the measuring instrument is expected to be typically subjected to sinusoidal vibrations. Therefore,
the implementation of the random vibration test is preferable for OIML Recommendations.
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For the selection of the appropriate test (random or sinusoidal), refer to IEC 60068-3-8 [+67], in
particular to (sub-)clauses 4.2, 7, 8.3, and 8.4 of that standard.

It is strongly recommended not to try to convert sine vibration to random vibration or vice versa. There
is no simple physical relationship between the two. The impact on the specimen will therefore be
different.

Note:  Requirements concerning the transportation of a measuring instrument are outside the scope
of this Document.

8.4 Classification of EM environment and the associated required severity of
electromagnetic tests

8.4.1 General

For the purpose of selecting the most adequate requirements and associated performance tests, a
classification is made based on the expected electromagnetic environmental conditions of the measuring
instrument and on its application (see 8.1.3).

These conditions depend on the specific environment in which the instrument is expected to be installed
(residential, general public, commercial, industrial, etc.), the concept of the measurement system and
the use of the measurement system.

A distinction in electromagnetic environment can be made on basis of differences in

= cither the kind of potential electromagnetic influence quantity in the environment and its intensity,
=  or the available potential entering paths of the influence quantity, which in turn are defined by the
concept of measuring instrument or system.

Furthermore, one can distinguish between concepts with a more closed (isolated) structure and those
with a more open electromagnetic architecture. In the latter case, the cabling layout of the instrument or
system can considerably influence the sensitivity to influence quantities.

For feasibility reasons and while for most instruments the above distinction is not trivial, only three
(electromagnetic) classes and the associated requirements and test methods are presented for a limited
number of potential sources of influence (which are considered to be the main potential electromagnetic
influence quantities).

The following groups of influence quantities are to be considered:

(a) those caused by conducted EM phenomena (transmitted through power or data lines); and
(b) those caused by radiation of EM phenomena (wireless transmission).

(All of these influences can originate from various kinds of sources, for example remote instrumentation,
action on the part of personnel or atmospheric disturbances).

Note:  1EC TR 61000-2-5 [268] provides additional information on the classification concerning
electromagnetic environment.

Table 3 presents the classification of the ambient of measuring instruments concerning their
electromagnetic environment at their location of operation.
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Table 3 - Classification based on expected electromagnetic environment

Class Description

This class applies to measuring instruments used in locations where electromagnetic
El disturbances correspond to those likely to be found in a residential, commercial and light
industrial environment.

This class applies to instruments used in locations where electromagnetic disturbances
correspond to those likely to be found in industrial buildings.

This class applies to measuring instruments powered by the battery of a vehicle and
E3 exposed to electromagnetic disturbances which correspond to those likely to be found in
any environment not considered hazardous for the general public.

E2

Table 4 presents the references to the test method and test level to be applied, taking into account the
classification of the electromagnetic environment.

Table 4 - Test method selection based on classification of electromagnetic environment

E"l;est level glzdex for clz;zs; Table Description
1 1 n/a 198 DC mains voltage variation
n/a 1 n/a 1920 | Ripple on DC mains power
1 1 n/a 2106 AC mains voltage variation
1 1 n/a 2142 AC mains frequency variation
wa | w/a 232 DC mains voltage dips, .sh'ort interruptions and
(short term) voltage variations
1 ) na 234 AC mains Vqltage dips, short interruptions and
reductions
2 or 30 3 n/a 254 | AC mains frequency harmonics
2 2 n/a 256 VLF and LF disturbances on AC and DC mains
2 3 n/a 276 Bursts (transients) on AC and DC mains
3 3 n/a 278 Surges on AC and DC mains power lines
2 3 2 298 Bursts (transients) on signal, data and control lines
3 3 2 2930 | Surges on signal, data and control lines
4 5 n/a 310 AC mains power frequency electromagnetic field
5 3 3 312 Conducted (common mode) currents generated by
= RF EM fields
3 3 3 343 RF EM fields (general origin)
3ord® | 30rd® | 3 or4® 345 RF'EM ﬁeld; (digital radio telephones and portable
radio transceivers)
1 2 2 36 Radiated fields in close proximity
3 3 3 375 Electrostatic discharges
n/a n/a CorF 379 Voltage variations of a road vehicle battery
Electrical transient conduction along supply lines of
a n/a v 4038 external 12 V and 24 V batteries BoPPY
Electrical transient conduction via lines other than
n/a n/a v 3941 supply lines for external 12 V and 24 V batteries
n/a n/a I+ 426 Battery voltage variations during cranking
n/a n/a H_HA—(E); 443 Load dump test
() See 8.4.2.5
@ See 8.4.2.10
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The conditions have been adapted from the basic Publication IEC TR 61000-2-5 [268].

8.4.2 Guidance for test level choice

Some extra guidance for choosing the measure of immunity and the associated test level for some
specific tests concerning electromagnetic environment is presented in 8.4.2.1 — 8.5.2.

This information is provided as guidance only, giving some background on the choice of tests and the
suggested test levels.

8.4.2.1 Ripple on DC mains power (Table 1920)

The usual ripple level is 2% (level 1 in IEC 61000-4-17 [32]) in a well-designed DC-source; however,
fake chargers could have up to 15% of ripple, therefore for environment class E1, consider 10% (level
3) of ripple: in countries with high probability of use of fake chargers consider increasing to 15% of
ripple (level 4). For environment class E2. consider 5% of ripple. See section 8.6 for further

explanations.

8.4.2.2 AC mains frequency variation (Table 261)

In general, the public AC mains supply networks are coupled, resulting in negligible variations in the
frequency. Only in remote areas and in the case of local generators are the frequency changes of
significance.

Therefore, it is advised to only prescribe this test in OIML Recommendations in cases where, as a result
of the physical principle of the measuring instruments, the frequency of the AC mains supply can have
a significant influence on the performance of the instrument, for instance if an internal time-base of the
instrument is derived from the mains power frequency (see also 4.4).

8.4.2.3 Voltage dips, short interruptions and (short term) voltage variations on DC mains
(Table 223)

Because standard IEC 61000-4-29 [37] does not specify severity levels, Nno requirements for class E1
and E3 have been suggested. In general, beeause-this test only applies to DC mains power networks,
which are almost exclusively applied in industrial environments: however, Project Groups need to
consider the proper level of DC dips and short interruptions, in special when the manufacturers do not
provide a dedicated DC power supply device. See Section 8.6 for further explanations.-

8.4.2.4 AC mains voltage dips, short interruptions and voltage variations (Table 234)

Voltage dips in AC mains power supply networks commonly occur. Moreover, interruptions for half a
cycle or less are characteristic. A measuring instrument shall withstand and be sufficiently immune to
such dips and interruptions in order to comply with the provisions of 5.1.1.

To evaluate compliance with the provisions of 5.1.1, the presented level 2 is considered the minimum
test level required.

The occurrence of voltage dips and short supply interruptions, in general, cannot be predicted. Especially
in industrial environments these may occur and be persistent.

It is reasonable to require instruments that are intended to be used in an industrial environment to
withstand such dips and interruptions and, consequently, require them to be submitted to performance
tests up to level 3 in order to avoid the risk of frequent interruption of instrument performance.

When test level 2 applies, three tests shall be performed and when test level 3 applies, five tests shall be
performed; all 3 or 5 tests presented in the applicable test level column shall be implemented in the
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applicable Recommendation since the response or failing of the EUT on one of the tests cannot be
predicted from the responses on the other tests.

8.4.2.5 AC mains frequency harmonics (Table 245)

Because of the increased use of small transformers and semiconductor switching devices in power
converters, lighting systems, AC/DC converters, UPS systems and rectifiers, the distortions in public
power supply networks have increased. Power supply companies are obliged for several reasons to keep
the level of disturbance below certain limits.

For harmonisation reasons, for each harmonic an environment dependent compatibility level has been
established.

Immunity test levels require a certain margin. In IEC 61000-4-13_[41] a factor 1.5 is used to create this
margin.

Immunity requirements and associated tests shall be implemented in OIML Recommendations for
measuring instruments which are designed to be connected to an AC mains network.

In the IEC standard, a further subdivision is made in the class E1 environment. Only in a purely
residential environment is the test level index 2 considered applicable. For industrial and commercial
environments the test level indexed 3 applies.

Typical environments where relatively high levels of electromagnetic mains power harmonics can be
expected are

» heavy industry (for example: chloride production plants), and
= high capacity rectifier stations.

8.4.2.6 VLF and LF disturbances on mains power lines (Test-methodunderdevelopment)

Because of the increased use of power line communication (PLC) and switching semiconductors in
power supply systems, VLF and LF differential mode disturbances tend to interfere with the mains
power supply sine wave. Moreover, PLC and semiconductor switching devices tend to interfere with
each other.

Especially in cases where the waveform of the mains power line might directly influence the measuring
instruments (for instance electrical energy meters) these tests should be applied.

Note: At-the-time-of the-dratting of this Decument,aA test method for these disturbances is-being

LT : o ascan be
found in IEC 61000-4-19 [42] whenpublished. OIML Technical Committees, Subcommittees
and Project Groups are advised;-atterits-publieation; to study, take into account and refer to
the contents of this rew-standard for specifying requirements and tests concerning VLF and
LF disturbances on mains power lines.

8.4.2.7 Bursts (transients) (Table 267 and Table 289)

The selection of the applicable immunity and the associated test level shall be based on the expected use
of the measuring instrument and presented in the applicable Recommendation.

o

Test level 1 applies to instruments operating in environments that are well protected against
electromagnetic interferences (e.g. computer rooms); test level 2 applies to instruments operating in
areas with a normal level of protection (class E1); and test level 3 applies to instruments operating in
areas without special protection measures (e.g. industrial plants, class E2).

8.4.2.8 Surges (Tables 278 and 2930)

The requirement on immunity to surges is applicable to all situations where the measuring instrument
will be connected to the (AC or DC) mains power lines. In general, the requirement also applies where
data cabling is connected. The length of all connected network cabling shall be taken into account in the
decision on whether there is a need for testing. Only in situations where the interconnecting cabling
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between devices will never exceed 10 m, testing is not applicable. Where applicable, the requirement
and associated tests shall be implemented in OIML Recommendations.

8.4.2.9 Mains power frequency electromagnetic fields (Table 361)

This test shall only be prescribed in OIML Recommendations if a significant influence from external
power frequency magnetic fields on the measurement results may be expected, as a consequence of the
physical principle of the measuring instruments concerned. This includes instrumentation equipped with
touch switches (also refer to 4.4).

This test does not cover the frequency spectrum of harmonics of the power frequency, whose fields are
normally more common and intense.

Note I: The WHO advises a protection level for whole body human exposure (general public) of
80 A/m (50Hz) and of 400 A/m for occupational exposure (workers).

Note 2:  Small sources such as many types of the adapters used to power or load battery powered
equipment tend to create electromagnetic fields exceeding the 80 A/m level, but these fields
tend to diminish very rapidly with distance and only a few centimetres from the source could
be reduced to 1 % of the original level.

Note 3: Typical environments where a relatively high-level electromagnetic field strength emanating
from the mains power can be expected are

= high and medium voltage mains power lines,
= heavy industry,

= static power converters (transformers), and

= induction cooking.

8.4.2.10 Radiated RF electromagnetic fields and resulting induced RF currents
(Tables 3, 323, 334 and 345)
The rationale for the advised test levels as presented in Tables 323 — 345 is as follows:

The frequency range presented in Table 334 is in use for many services. It also covers the VHF and part
of the UHF broadcast transmitter bands. The maximum level of field strength which can be expected
close to these transmitters may exceed 10 V/m in the general public area, but may be expected not to
exceed the maximum exposure levels for human beings (general public) as advised by the WHO and
implemented in the national legislation of many countries. Up to 400 MHz this maximum level is
27.5 V/m, increasing linearly with frequency from 400 MHz to about 45 V/m at 1 GHz.

While such high field strengths may be expected in the neighbourhood of fences around transmitter
sites, this is not a sufficient argument to select a test level exceeding 10 V/m. The following should also
be taken into account:

» in general, the occurrence of a distortion is only incidental; and

= the risk of actual exposure to the unintentional distortion is greatly diminished as a consequence
of the following:

— the field strength close to a transmitter reduces approximately proportionally to the square
of the distance to the transmitter;

— the optimum coupling (influence) only occurs when polarisation of the source (transmitter)
and the sensitive part or element of the exposed object (acting as a receiver) are in parallel
and the transmission direction of the transmitter (perpendicular to the polarisation) is in line
with that of the receiver.

Unforeseen incidental exposure to the above field strength levels probably therefore only occurs if a
mobile measuring instrument in operation passes by such a powerful broadcast transmitter.

The frequency ranges in Table 345 typically apply for PMR transceivers and digital mobile phones.
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To get an idea of the applicable field strengths, one should be aware that

= a PMR transceiver may produce 10 V/m at 30 cm distance and may reach 30 V/m at 10 cm
distance from the transceiver,

* a2 W GSM phone typically produces a field strength of 10 V/m (modulated wave) at a distance
of 1 m from the transmitter. For an 8 W GSM this distance will be 2 m, and

= a200 W GSM base station typically produces a field strength of 10 V/m (modulated wave) at a
distance of 10 m.

For more details, consult Table G 1 in IEC 61000-4-3, Annex G [29].

The maximum level of field strength which can be expected close to such radiating sources in areas
accessible to the general public may exceed the level of 10 V/m, but may be expected not to exceed the
maximum exposure levels for human beings (general public) as advised by the WHO. This maximum
level of 27.5 V/m up to 400 MHz increases linearly with frequency from 400 MHz to 61 V/m at 2 GHz
and is limited to 61 V/m level in the frequency range above 2 GHz.

Therefore, the tests to be applied and specified in the applicable Recommendation cannot be related to
only one specific environment. So, in order to verify compliance with the electromagnetic environment
of use, the tests shall extend to a frequency range and an intensity level that only depend on

= the possibility of a mobile phone being used in the close vicinity of the instrument, or
= the location of a base station relative to the instrument,

= the risk of fraud by using a mobile phone as a source of disturbance, and

= the consequences of an error or disturbance.

Currently, various communication standards (such as LTE, 5G, Wi-Fi, etc.) are established in different
frequency bands up to a frequency of 7 GHz. The radio transmission sources are not only mobile radio
base stations, but also local transmitters (Wi-Fi access points, etc.) or the instrument itself contains a
radio frequency transmitter module for wireless communication. The latter and especially mobile
terminals can be operated in the immediate vicinity of the measuring device and are therefore the main
source of high electromagnetic field strengths. A detailed overview of frequency bands and
electromagnetic field strengths can be found in IEC TR 61000-2-5 [8]. I-thefrequeney-bandsbetween
060 NMH ™ Vi [] nd he aan nd & ] he followana cha

8.4.2.11 Electrostatic discharge (Table 357)

Since the human body may be charged to a maximum value of 15 kV in extreme conditions (very low
relative humidity combined with synthetic fabrics and synthetic footwear), ESD tests of test level 4 are
only necessary for instruments intended to be used under circumstances where such conditions are likely
to exist. Measuring instruments that will be used in areas where the relative humidity exceeds 50 %
should be tested by exposure up to and including test level 3.

8.5 Additional guidance for battery powered instruments

For selecting tests for battery powered measuring instruments, a distinction shall be made based on the
kind of battery applied.

These different types are

(a) disposable batteries,
(b) general rechargeable batteries, and
(c) batteries of road vehicles.
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8.5.1 In case of disposable and rechargeable batteries of a general nature, at present no international
standards are available. The requirements are described briefly in 5.5 and the applicable tests in
Table 368.

8.5.2 For instruments powered by the on-board battery of a road vehicle (environmental class E3), a
series of special tests simulating disturbances associated with the road vehicle power supply is presented
in 14.2 of this Document. These tests are based on the international standards series ISO 7637 [4310—
4512] and on ISO 16750-2 [4213].

According to clause 4 of ISO 7637-1 [4210], that series of standards “provides a basis for mutual
agreement between vehicle manufacturers and component suppliers, intended to assist rather than
restrict them”.

Measuring instruments that are designed to be mounted on board a road vehicle may generally be
mounted on any kind of vehicle. Therefore, in Tables 3840 and 3941, the most severe level of testing
spe01ﬁed in the standard is 1ndlcated as berng the preferred level. er—Fh%P%HS%d—V%FS&Gﬁ—Gf—LS@—?é%H

The choice of the test level to be applied is not related to a specific environment, but merely to the
impact of a disturbance and, where relevant, to the electromagnetic properties of the specific type of
vehicle in which the instrument is used.

The applicability of the test presented in Table 3941 “Electrical transients conduction via other than
supply lines” strongly depends on cable length and layout of the I/O lines. If the I/O lines of the
applicable measuring instruments are limited to not more than 0.5 m, it is advised not to implement this
test.

The capacitive coupling clamp (CCC) method described in ISO 7637-3 [4512] is the only acceptable
test method. The inductive coupling clamp (ICC) method should be omitted because the test result will
strongly depend on the undefined input impedance of the EUT and therefore cannot be claimed to be
sufficiently reproducible for metrological purposes.

The test on battery voltage variations while a vehicle starter motor is energised (Table 462), as derived
from ISO 16750-2 [13], was included in previous editions of ISO 7637-2 [11] (pulse 4). This is also the
case for the “load dump” test (former pulse 5). It should be noted that the latter may need to be
implemented because certain regions (for example the EU) still require load dump transients to be taken
into account.

8.6 Additional suidance for instruments supplied by DC sources

With the advance of DC power source technology. many manufacturers of measuring instruments are
declaring DC voltages as nominal voltages independently of the DC source providing the electricity to
their equipment. On the other hand, with the increase of distributed generation sources like micro wind
farms and small photo-voltaic (PV) systems, those instruments declared as DC-powered by the
manufacturer have to be examined in a careful way.

Traditionally, DC sources provide regulated DC voltages to the loads bringing an environment with less
electrical disturbances than AC power networks. For this reason, the severity levels specified for
instruments connected to a DC environment are lower than those levels specified to AC environments.
However, depending of the DC source’s quality and the installation conditions, the electronic instrument
could be affected by disturbances in the same way as if it be installed at an AC network.

Sometimes, the manufacturers provide a dedicated AC-DC converter with their products in order to
warrant that they will operate as intended. In those cases, the AC-DC converter is part of the measuring
instruments and therefore the instrument is considered as AC powered and tested at the AC side with
the severity levels of environment E1 or E2 from ¢Table 4.
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Nevertheless, some industrial applications need special attention from the PG’s; for instance, when the
distance between the AC-DC converter and the instrument is greater than 10 m and/or when such cable
1s installed outdoor, the severity levels for burst and surge test need to be carefully evaluated according
with the reference standards IEC 61000-4-4 [3614] and IEC 61000-4-5 [315]. Annex B of IEC 61000-
4-5 [15] specifies severity level 4 instead the level 3 specified in tTable 4. Instruments installed outdoor
in the edge of highways are a good example of this case because a highway’s environment cannot be
classified neither as E1 nor E2.

Other case is when the manufacturer does not supply the AC-DC converter allowing the users to utilise
their own DC power source. In this case, it cannot be assumed that any DC power source or converter
will provide the correct DC voltage level to the load neither it will be properly regulated and clean from
electrical disturbances. The following sections give guidance to the product committees to modify the
severity levels of tTable 4, according to the installation conditions of the measuring instruments supplied
by different kind of DC sources.

8.6.1 AC-DC converters

As explained below, when the manufacturer provides its own AC-DC converter, it becomes part of the
measurement instrument and it is considered as AC powered. However, when the manufacturer left to
the user the responsibility to use any AC-DC converter, the worst-case scenario should be assumed; in
other words, the instrument could operate even with a poor-designed AC-DC converter (low quality DC
input power signal). For such cases, the following severity levels are recommended:

Table 5 - Test method selection based on classification of electromagnetic environment

Test level index
for class Table Description
El E2
1 1 189 DC mains voltage variation
lor2 2049 Ripple on DC mains power
3or4
/g @ 1 )23 DC mains voltage dips, short interruptions and (short
D - == term) voltage variations
2 2 265 VLF and LF disturbances on DC mains
2 3 or4® 267 Bursts (transients) on DC mains
3 3 or 49 287 Surges on DC mains power lines
Conducted (common mode) currents generated by RF EM
2 3 382 ; ;
fields on DC mains
(a) Under study;
(b) For burst test, severity level 4 is specified for severe industrial environment like an outdoor area of industrial process
equipment.
(c) For surge test, severity level 4 is specified for instruments installed in outdoor areas (class 4) and/or non-densely populated
areas (class 5); see annex B of IEC 61000-4-5 [15] for additional guidance.

Severity levels for E1 environments, in general, consider low power AC-DC converters (P <10 W). E2
severity levels consider industrial AC-DC power converters (P > 10 W) which are expected to have

higher quality.

The usual ripple level is 2% (level 1 in IEC 61000-4-17 [32]) in a well-designed DC-source; however,
fake chargers could have up to 15% of ripple, therefore for environment class E1, consider 10% (level 3)
of ripple; in countries with high probability of use of fake chargers consider increasing to 15% of ripple
(level 4). For environment class E2, consider 5% of ripple
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Surges should not be applied to short lines (L < 3 m), therefore, Project Groups should analyse the
typical distance between the AC-DC converter or DC-source and the measuring instrument.
Additionally. consider to increase the surge severity level 3 to level 4 in cases where the DC power lines
are aerial.

In the case of EFT Burst, it should not be applied to short lines (L < 1 m), therefore, Project Groups
should analyse the typical distance between the AC-DC converter or DC source and the instrument.
Moreover, consider to increase the EFT severity levels in cases where the DC power lines are aerial or
close AC distribution lines.

9 Instrument performance tests (general)

9.1 Preliminary remarks

The brief descriptions of test procedures in this Document are intended only for information. It is
necessary to consult the referenced IEC and ISO publications before conducting a test.

Terminology used in the applicable IEC and ISO publications is applied in this Document to the widest
extent possible.

Some [EC and ISO publications use the term “specimen” instead of “EUT” as used in clauses 10 — 14
of this Document. In this Document, “specimen” concerns one copy of an instrument (or part of an
instrument) and “EUT” concerns the specific copy on which the test is, or will be performed. So each
of the instruments produced that is part of the population of the same type is called a “specimen” of the
type. There might for example be a preference to perform examinations on a specimen different from
the one used as EUT.

Most of the standards referred to in the following clauses of this Document concern “basic” standards
(according to the IEC definition) not specifically linked to a product. This implies that for many tests a
choice may be made from a range of test levels. In order to optimise harmonisation between those
standards and the relevant OIML Recommendations, all these test levels were copied from these
standards into this Document, but only a limited number of these are actually recommended for inclusion
in OIML Recommendations. To be able to recognise the preferred test levels, these have been presented
in bold face.

9.1.1 Measurement uncertainty considerations

Measurement uncertainty evaluation is an important and essential element in all aspects of metrology,
including legal metrology. The OIML Document on “The role of measurement uncertainty in conformity
assessment decisions in legal metrology™ should be consulted for a general understanding of the
terminology and concepts related to uncertainty, and for guidance on how to assess and use measurement
uncertainty.

Measurement uncertainty shall be considered in all aspects of measurement and conformity assessment
decisions associated with OIML Recommendations. Some guidance on how to assess uncertainty is
provided in the following paragraphs.

The following clause concerning measurement uncertainty should be included in OIML
Recommendations:

“Each test comprises measurements applying harmonised test setups for the verification of
compliance with requirements. Measurement uncertainty is an attribute of each measurement.
For every measurement result that is reported during testing of a measuring instrument or
system within the framework of this Recommendation the measurement uncertainty associated

2 Currently under development in OIML TC 3/SC 5
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with the corresponding measured value(s) and determined error(s) of indication shall be
known and where relevant shall be reported.

Note:  Exceptions considered not relevant to be reported in the test report include the
uncertainty values associated with individual measured values which are obtained
for the purpose of assessing a component of measurement uncertainty associated
with the repeatability or reproducibility of the measuring instrument/system and/or
testing procedure, or where it is determined on the basis of a previous reported
assessment that a component of measurement uncertainty is not significant in a
particular measurement application.

The uncertainty associated with the test method shall be taken into account in the decision on
the applicability of the test method”.

9.1.2 Evaluation of uncertainty in testing

The main reason for evaluating the uncertainty associated with a test result is to ensure with a sufficient
probability that a clear decision on compliance to the requirements can be made by taking this
uncertainty into account.

In the considerations on uncertainty in testing it shall be taken into account that a test is just an instant
observation of the response of one or a few specimen(s) to that test and sometimes for practical reasons
even reduced to only a selection of the different manifestations of influencing phenomena. This may
require extending the uncertainty margins or to base the value of specific contributors to the uncertainty
on well characterised and repeatable measurements performed in earlier stages (pooled uncertainty
values).

The test procedure and the test setup may affect the overall uncertainty of the result. Often these are the
major contributors.

The contributors to the overall uncertainty of the test result include

® measuring instrumentation uncertainty,

= test setup introduced uncertainty,

= test procedure introduced uncertainty, and
» sample (EUT) introduced uncertainty.

Examples of the above-mentioned contributors are (from temperature test and ESD test):

* thermometer in climate room; pulse waveform of ESD generator;

* homogeneity of temperature in climate room; position of the EUT above a conducting cable;
= curve of climate change; location for the discharge;

= reproducibility of the measurements.

In OIML Recommendations, the overall uncertainty contribution may be stated as a maximum
acceptable value.

In addition to stating the overall contribution it may be required in Recommendations to set a maximum
acceptable value for some specific uncertainty contributors in order to prevent an unnecessary increase
of the overall uncertainty or to avoid unnecessary efforts in the evaluation of the uncertainty of a
contributor.

An example of an unnecessary increase of the overall uncertainty is the situation where a mass standard
with a relatively high uncertainty is used as a reference.

An example of employing unnecessary efforts is the situation where the actual uncertainty of the mass
standards is calculated instead of using the pooled uncertainty provided from its classification.

Specific contributions to the (measurement) uncertainty may be

(a) obtained from calibration results of the reference instruments,
(b) estimated on the basis of the test method and procedure, or
(c) obtained from the reproducibility of test results.
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Results of research during the development or from the evaluation of the test method and procedure
shall provide the test method related contributions to the overall uncertainty.

9.2 Test considerations

9.2.1 General

In principle, all tests shall be performed respecting the conditions concerning installation stipulated by
the manufacturer and the rated operating conditions, unless it is obvious that these will not be relevant
to the result of the test.

The applicable OIML Recommendation shall in all cases describe

= the manner in which the instrument shall be tested, and
= the allowed changes in the performance of the EUT.

Simulation of any part of the EUT shall be avoided. If such simulation is unavoidable, all parts of the
instrument that could be affected by the test shall play their intended role in the measurements.

Nowadays, many measuring instruments comprise electronic circuits and/or are equipped with
electronic devices and, therefore, fulfil the definition of an electronic measuring instrument. For these
instruments the tests referred to in 8.4 apply. Measuring instruments which do not fulfil this definition
shall only be exposed to the mechanical and climatic tests as referred to in 8.2 and 8.3.

If the electronic measuring instrument only contains passive electronic components, the test on influence
quantities in 8.4.2.6, 8.4.2.7, 8.4.2.8, 8.4.2.10 and 8.4.2.11 may not be applicable.

Table 5 may serve as a guideline showing the preferred method of evaluation of the test results in relation
to several tests presented in this Document (the applicable Recommendation may differ in the evaluation
method).

Note:  The value of a specific influence quantity may in some cases exceed the rated operating
conditions. Such a particular influence quantity shall be considered as an influence factor when
its value lies within the rated operating conditions range, and as a disturbance when the value
exceeds these rated operating conditions.
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Table 56 - Evaluation method in general applicable to the test

Influence quantity exposure Table(s) Evaluation
Dry heat 67 | MPE
Cold 87 I MPE
Damp heat, steady-state (non-condensing) 89 I MPE
Damp heat, cyclic (condensing) 109 D NSFa
Water 116 D NSFa
Atmospheric pressure 142,123 | MPE
Sand and dust 143 D NSFa
Salt mist 154 D NSFa
Vibration 156,167 | MPE
Mechanical shock 187 D NSFa
DC mains voltage variation 198 | MPE
Ripple on DC mains power 1920 D NSFd
AC mains voltage variation 210 I MPE
AC mains frequency variation 22+ I MPE
DC mains voltage dips, short interruptions and reductions 232 D NSFa (1)

’ = NSFd (2)
AC mains voltage dips, short interruptions and voltage reduction 243 D NSFd
AC mains harmonics 254 D NSFd
VLF and LF disturbances on AC and DC mains 265 D NSFd
Bursts (transients) on AC and DC mains 276 D NSFd
Surges on AC and DC mains power 287 D NSFa
Bursts (transients) on signal, data and control lines 298 D NSFd
Surges on signal, data and control lines 3029 D ESEZ 83
Mains power frequency magnetic field 310 D NSFd
Conducted (common mode) currents generated by RF EM fields 324 D NSFd
RF electromagnetic fields 323343, | D NSFd

354

Radiated fields in close proximity 36 D NSFd
Electrostatic discharge 375 D Eglljg 83
Low voltage of internal battery 386 I MPE
Voltage variations of a road vehicle battery 397 I MPE
Electr.ical transient conduction along supply lines of external 12 V and 24 V 4038 D NSFd
batteries (pulses 2a, 3a, 3b)
Electr.lcal transient conduction along supply lines of external 12 V and 24 V 3408 D NSFa
batteries (pulse 2b)
Electrical transient conduction via lines other than supply lines for external
12 V and 24 V batteries oY 4139 D NSFd
Battery voltage variations during cranking 4062 D Eglljg 83
“Load dump” test 431 D NSFa
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I Influence factor

D Disturbance

MPE Maximum permissible error according to 3.6

NSFa  No significant fault shall occur after the disturbance
NSFd  No significant fault shall occur during the disturbance
(D) For non-integrating instruments

2) For nen-integrating instruments

9.2.2 Integrating instruments

As a consequence of the operating principle of integrating instruments the evaluation approach has to
be different from that of non-integrating instruments. This implies that more attention to the evaluation
sequence is needed when prescribing tests and evaluations for such instruments.

Examples of integrating instruments are: water, gas, electricity and heat meters, as well as belt weighers.
For the evaluation of these instruments, testing and observation over a certain defined period of time of
operation is necessary.
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NSFa = No Significant Fault shall occur after the disturbance
NSFd = No Significant Fault shall occur during the disturbance

Figure 1 - Time sequences for the two conditions
9.2.2.1 Sequence during NSFa evaluation

The following test and evaluation sequence is recommended when NSFa evaluation is applicable:

(a) Establish the period of time needed per measurement;

(b) Start the measurements under reference conditions;

(¢) Stop the measurements after the period of time established and keep the EUT switched on;
(d) Determine the initial intrinsic error (£;);

(e) Record all indicated and registered values of interest;

(f) Only when applicable: switch off the EUT (see Note 1);

(g) Activate the disturbance generator;
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(h) Stop the disturbance after the period of time required for the test;

(i) Switch on the EUT in case the disturbance was applied in “switch off”” mode;

(G) Record all indicated and registered values of interest-(see Note 2);

(k) Calculate the change in the display reading and registers. Those changes shall not exceed the fault
limit established as prescribed in the applicable Recommendation;

() Perform a second measurement using the same period of time;

(m) Determine the intrinsic error (E;);

(n) Record all indicated and registered values of interest;

(o) Calculate the faul—which-is-the-difference between the intrinsic error (£;) and the initial intrinsic
error_(£;). This fault—difference shall not exceed the fault limit specified in the applicable
Recommendation.

Note I For the damp heat, cyclic test the position “switched on” or “switched off” is to be specified
in the Recommendation; the position “switched off” facilitates condensing.

Note 2: After the application of the disturbance it may sometimes not be possible for the EUT to
indicate the same result as it did before (in particular when it must be switched off, or when
the measurement range does not allow an indication during performance of the test, which
may for instance apply when performing mechanical shock tests on clinical thermometers).

9.2.2.2 Sequence during NSFd for evaluation

The following general test and evaluation sequence is recommended when NSFd evaluation is
applicable:

(a) Establish the period of time needed for a measurement;

(b) Start the measurements under reference conditions;

(c) Stop the measurements after the period of time established and keep the EUT switched on;

(d) Determine the initial intrinsic error;

(e) Apply the disturbance;

(f) Perform a second measurement;

(g) Stop applying the disturbance;

(h) Determine the error;

(i) Calculate the fault—which-is-the-difference between the error in the second measurement (£,) and
the initial intrinsic error (£;). This faul-difference shall not exceed the fault limit specified in the
applicable Recommendation.
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10 Climate related performance tests

10.1 Static temperatures

Table 67 - Dry heat

Applicable standards IEC 60068-2-2 [516], IEC 60068-3-1 [147].

Test method Exposure to dry heat (non-condensing).

Applicability General.

Object of the test Verification of compliance with the provisions in 5.1.1 or 5.1.2 under

conditions of high temperature.

Test procedure in brief

The test comprises exposure to the specified high temperature under “free
air” conditions during the period of time specified (the period specified is
the period following the moment at which the EUT has reached temperature
stability).

The change in temperature shall not exceed 1 °C/min during heating up and
cooling down.

The absolute humidity of the test atmosphere shall not exceed 20 g/m?>.
When tests are performed at temperatures below 35 °C, the relative
humidity shall not exceed 50 %.

The following test levels may be specified:

Test level index" 1 2 3 4 5 unit
Temperature 30 40 55 70 85 °C
Duration 2 2 2 2 2 h
Note D" The test levels considered most appropriate and preferable for OIML

Recommendations are presented in bold face.

Information to be
presented in the
applicable
Recommendation,
where relevant

a) preconditioning,

b) details of mounting or supports,

c) state of the EUT including cooling system during conditioning,
d) test level: temperature and duration of exposure,

e) measurements and/or loading during conditioning,

f) recovery (if non-standard).
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Table 78 - Cold

Applicable standards | IEC 60068-2-1 [418], IEC 60068-3-1 [147].

Test method Exposure to low temperature.

Applicability General.

Object of the test Verification of compliance with the provisions in 5.1.1 or 5.1.2 under

conditions of low temperature.

Test procedure in
brief

The test comprises exposure to the specified low temperature under “free
air” conditions during the period of time specified (the period specified is
the period following the moment at which the EUT has reached
temperature stability).

The change in temperature shall not exceed 1 °C/min during heating up
and cooling down.

IEC specifies that the power to the EUT shall be switched off before the
temperature is raised.

The following test level

s may be specified:

Test level index ¥ 1 2 3 4 unit
Temperature +5 -10 =25 —40 °C
Duration 2 2 2 2 h
Note (D The test levels considered most appropriate and preferable for OIML

Recommendations are presented in bold face.

Information to be
presented in the
applicable
Recommendation,
where relevant

a) preconditioning,

b) details of mounting supports,

¢) state of the EUT including cooling system during conditioning,
d) test level: temperature and duration of exposure,

e) measurements and/or loading during conditioning,

f) recovery (if non-standard).
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10.2 Damp heat

Table 89 - Damp heat, steady-state (non-condensing)

Applicable standards IEC 60068-2-78 [139], IEC 60068-3-4 [156].
Test method Exposure to damp heat in steady-state.
Applicability This test is considered generally applicable where the measuring

instrument is expected to be used in a non-controlled climatic
environment.

Object of the test

Verification of compliance with the provisions in 5.1.1 or 5.1.2 under
conditions of high humidity and constant temperature.

The steady-state test should always be used where adsorption or
absorption play the main part. When diffusion but not breathing is
involved, either the steady-state or the cyclic test shall be prescribed
depending on the type of instrument and its application.

Test procedure in brief

The test comprises exposure to the specified high-level temperature and

the specified constant relative humidity for a certain fixed period of time
as defined by the test level chosen.

The EUT shall be handled such that no condensation of water occurs on

it.

The following test levels

may be specified:

Test level index Y 1 2 unit
Relative humidity (RH) 85 93 %
Duration 2 4 24-hour period
Note () The test level considered most appropriate and preferable for OIML

Recommendations is presented in bold face.

Information to be
presented in the
applicable
Recommendation,
where relevant

a) preconditioning procedure,

b) electrical and mechanical measurements to be made prior to the test,

c) state of the EUT as introduced into the chamber,

d) test level and tolerance: temperature, relative humidity and duration,

e) loading during conditioning,

f) electrical and mechanical measurements to be made during
conditioning and the period(s) after which they shall be performed,

g) special precautions to be taken regarding removal of surface
moisture,

h) recovery conditions (if other than standard),

i) electrical and mechanical measurements to be made at the end of the
test, the parameters to be measured first, and the maximum period

allowed for the measurement of these parameters.
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Table 910 - Damp heat, cyclic (condensing)

Applicable standards IEC 60068-2-30 [209], IEC 60068-3-4 [+56].

Test method Exposure to damp heat with cyclic temperature variation.

Applicability Damp heat tests with cyclic temperature variation shall be applied in all
cases where condensation is concerned and is potentially of influence or
when the penetration of vapour will be accelerated by the breathing
effect.

Object of the test Verification of compliance with the provisions in 5.1.1 or 5.1.2 under

conditions of high humidity combined with cyclic temperature changes.

Test procedure in brief

The test comprises exposure to cyclic temperature variation between
25 °C and the appropriate upper temperature while maintaining the
relative humidity above 95 % during the temperature change and the
low temperature phases and at or above 93 % RH at the upper
temperature phases.

Condensation is expected to occur on the EUT during the temperature
rise
The 24 h cycle comprises:

1) temperature rise during 3 hours,

2) temperature maintained at upper value until 12 hours from the start
of the cycle,

3) temperature lowered to lower temperature level within a period of 3
to 6 hours, the declination (rate of fall) during the first hour and a
half being such that the lower temperature level would be reached in
a 3-hour period,

4) temperature maintained at the lower level until the 24-hour period is
completed.

The stabilising period before and recovery period after the cyclic
exposure shall be such that the temperature of all parts of the EUT is
within 3 °C of its final value.

Special electrical conditions and recovery conditions may need to be
specified.

For integrating measuring instrument see 9.2.2 for the appropriate
sequence of measurements during the test.

The following test levels

may be specified:

Level index" 1 2 unit
Upper temperature 40 55 °C
Duration 2 2 24-hour cycle
Note (D" The test levels considered most appropriate and preferable for OIML

Recommendations are presented in bold face.

Information to be
presented in the
applicable
Recommendation,
where relevant

a) test level: temperature and number of cycles,

b) state of the EUT during conditioning,

¢) details of mounting or support,

d) intermediate measurements,

e) instrument recovery conditions,

f) special precautions to be taken regarding surface moisture
elimination,

g) measurements to be made at the end of the test, sequence of
parameters to be measured, and the maximum time period allowed

for and between the measurement of these parameters.
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10.3 Water
Table 161 - Water
Applicable standards | IEC 60068-2-18 [821], IEC 60512-14-7 [2428], IEC 60529 [1923].
Test method Exposure to water falling in drops and impacting (colliding) water.
Applicability Applicable when the measuring instrument is expected to be used in open
air locations (see 8.2.2).
Object of the test Verification of compliance with the provisions in 5.1.1 or 5.1.2 when the

specimen is subjected to spraying and splashing water.

Test procedure in brief

The EUT is mounted on an appropriate fixture and is subjected to
impacting water generated from either an oscillating tube or a spray nozzle
used to simulate spraying or splashing water.

The stabilising period before and recovery after the exposure shall be
specified in the applicable Recommendation.

The following test levels may be specified:

Test level index (V 1 2 unit
Flow rate (per nozzle) 0.07 0.07 L/min
Duration 10 10 min
Angle of inclination + 60 + 180 °

Note

(M The test level considered most appropriate and preferable for OIML
Recommendations is presented in bold face.

Information to be
presented in the
applicable
Recommendation,
where relevant

a) test level: angle of inclination,

b) state of the EUT during conditioning,

¢) details of mounting or support,

d) intermediate measurements,

e) recovery conditions,

f) special precautions to be taken regarding removal of surface moisture,

g) electrical and mechanical measurements to be made at the end of the
test, the parameters to be measured first, and the maximum period
allowed for the measurement of these parameters.

10.4 Atmospheric pressure

In Tables 11 and 12, two tests for determining the influence of atmospheric pressure on measuring
instruments are described. In general, it should be avoided to prescribe both tests in OIML

Recommendations.

Either of these tests shall only be prescribed in OIML Recommendations in those cases where, as a
result of the physical principle of the measuring instrument, a significant influence due to changes in
atmospheric pressure can be expected (also refer to 4.4).

The choice of either test and of the test level to be prescribed in the applicable Recommendation, is to
be made by the responsible OIML Technical Committee, Subcommittee or Project Group.
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Table 142 - Static atmospheric pressure

Applicable standard There are no applicable standards (refer to Annex C).
Test method Exposure to low and high atmospheric pressure.
Applicability Applicable where, based on the physical measuring principle of the

measuring instrument the atmospheric pressure is expected to be an
influence quantity (see 8.2.3).

Object of the test

Verification of compliance with the provisions in 5.1.1 or 5.1.2 under
conditions of different static atmospheric pressures.

Test procedure in brief

The test comprises exposure of the EUT to the specified higher and
lower atmospheric pressures.

The following test levels

may be specified:

Test level index 1 2 unit
. L.O‘Ver Ambient pressure — (2.50 + 0.15) 861
Atmospheric | limit
pressute Upper Ambient pressure + (2.50 = 0.15) 106 + 1
limit kPa
Uncertainty of the 0.15 0.15
recorded pressure

Information to be
presented in the
applicable
Recommendation,
where relevant

a) test level: pressure range,
b) acceptable influence on the EUT.

Table 123 - Variation in atmospheric pressure

Applicable standard There are no applicable standards (refer to Annex C).

Test method Exposure to variable atmospheric pressure.

Applicability Applicable where, based on the physical measuring principle of the
measuring instrument, the atmospheric pressure is expected to be an
influence quantity
(see 8.2.3).

Object of the test Verification of compliance with the provisions in 5.1.1 or 5.1.2 under

conditions of changing atmospheric pressure.

Test procedure in brief

The test comprises exposure of the EUT to changes in atmospheric pressure
and performance of measurements during these changes.

The following test levels

may be specified:

Test level index 1 2 unit
Change in atmospheric

pressure, relative to 1.0 £ 0.1 101 kPa
ambient pressure

Information to be
presented in the
applicable
Recommendation,
where relevant

a) test level: pressure change,
b) acceptable influence on the EUT.
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10.5 Sand and dust

Table 134 - Sand and dust

Applicable standards IEC 60512-11-8 [+724], IEC 60529 [1923], IEC 60721-2-5 [245].

Test method Exposure to sand and dust.

Applicability Applicable when the measuring instrument is expected to be used in a
dusty or sandy environment (see 8.2.4).

Object of the test Verification of compliance with the provisions in 5.1.1 or 5.1.2 under a

dust-laden atmosphere.

Test procedure in brief

The test comprises exposure to cyclic temperature variation between 30 °C
and 65 °C, maintaining the following conditions:

relative humidity: less than 25 %,

air velocity: 3 m/s,

particle concentration: 5 g/m?,

composition of the particles: as specified in 3.2.1 of IEC 60512-11-8
[+724].

The following test levels may be specified:

Test level index"

1 2

Number of cycles

1 2

Note

M

The test level considered most appropriate and preferable for OIML
Recommendations is presented in bold face.

Information to be
presented in the
appropriate
Recommendations,
where relevant

a)
b)
c)
d)
e)

test level: number of cycles,

state of the EUT during conditioning,

intermediate measurements,

recovery conditions,

electrical and mechanical measurements to be performed at the end of
the test, the parameters to be measured, the sequence of the
measurements, and the maximum period allowed for these
measurements.
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10.6 Salt mist

Table 145 - Salt mist

Applicable standards IEC 60068-2-11 [267], IEC 60721-2-5 [245].

Test method Exposure to salt mist.

Applicability Applicable when the measuring instrument is expected to be used in a
humid salt environment (see 8.2.5).

Object of the test Verification of compliance with the provisions in 5.1.1 or 5.1.2 under salt

mist atmosphere.

Test procedure in brief

The test comprises exposure to salt mist atmosphere at 35 °C.

The following test levels may be specified:

Test level index 1 2 3 4 unit
Duration 16 24 48 96 h
Note ()" The test level considered most appropriate and preferable for OIML

Recommendations is presented in bold face.

Information to be
presented in the
applicable
Recommendation, where
relevant

a) test level: duration,

b) state of the EUT during conditioning,

¢) intermediate measurements,

d) recovery conditions,

e) electrical and mechanical measurements to be performed at the end of
the test, the parameters to be measured, the sequence of the
measurements, and the maximum period allowed for these
measurements.

45




OIML D 11:20xx (E) TC5_SC1_P1_NO018

11 Mechanical performance tests

11.1 Vibration

In Tables 156 and 167 two vibration tests (random and sinusoidal) are described. In general, it should
be avoided to require both tests in OIML Recommendations.

Implementation of the random vibration test is preferred in OIML Recommendations.

The sinusoidal vibration test shall be applied only in those cases where the measuring instrument is
expected to be typically subjected to sinusoidal vibrations.

For both tests, selection guidance can be found in IEC 60068-3-8 [+67].

Table 156 - Vibration (random)

Applicable standard IEC 60068-2-47 [H27], IEC 60068-2-64 [+28], [EC 60068-3-8 [167].
Test method Exposure to random vibration.

Applicability General.

Object of the test Verification of compliance with the provisions in 5.1.1 or 5.1.2 under

conditions of random vibration.

Test procedure in
brief

The test comprises exposure to vibration for a time sufficient for testing
the various functions of the EUT during the exposure.

The EUT shall, in turn, be tested in three, mutually perpendicular axes
mounted on a rigid fixture by its normal mounting means.

The EUT shall normally be mounted in such a way that the gravity vector
points in the same direction as it would in normal use. If the measurement
principle is such that the effect of the direction of the gravity vector can
be considered negligible, the EUT may be mounted in any position.

The following test level

s may be specified:

Test level index 1 2 3 unit
Total frequency range 10 - 150 10 - 150 10150 Hz
Total RMS level 1.6 7 16 m-s>
ASD level 10-20 Hz 0.05 1 5 m>s™
ASD level 20-150 Hz -3 -3 -3 dB/octave

Duration per axis

For each of the orthogonal directions the vibration exposure time shall be
2 minutes in each functional mode as defined in the applicable
Recommendation or for a longer period if necessary for performing the
measurement.

Note

(D The test levels considered most appropriate and preferable for OIML
Recommendations are presented in bold face.

Information to be
presented in the
applicable
Recommendation,

Test level: - total frequency range,
- total RMS level,
- ASD (acceleration spectral density) level,
- number of axes,

where relevant

- duration per axis.
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Table 167 - Vibration (sinusoidal)

Applicable standards | IEC 60068-2-6 [629], IEC 60068-2-47 [++27], IEC 60068-3-8 [167].

Test method Exposure to sinusoidal vibration.

Applicability Applicable for measuring instruments used in locations where
predominantly sinusoidal vibrations may be expected (see 8.3).

Object of the test Verification of compliance with the provisions in 5.1.1 or 5.1.2 under

conditions of sinusoidal vibration.

Test procedure in
brief

The test comprises exposure to vibration for a time sufficient for testing
the various functions of the EUT during the exposure.

The EUT shall be tested by exposing it to the specified acceleration level
and sweeping the vibration frequency in the specified frequency range, at
1 octave/min, for the specified number of sweep cycles per axis.

The EUT shall be tested in three, mutually perpendicular main axes while
mounted on a rigid fixture by its normal mounting means.

The EUT shall normally be mounted in such a way that the gravity vector
points in the same direction as it would in normal use. If the measurement
principle is such that the effect of the direction of the gravity vector can
be considered negligible, the EUT may be mounted in any position.

The following test level

s may be specified:

Test level index (V 1 2 3 unit
Frequency range 10 - 150 10 - 150 10— 150 Hz
Max. acceleration 2 10 20 mes2
level

Number of sweep 20 20 20 i
cycles per axis

Note

() The test levels considered most appropriate and preferable for OIML
Recommendations are presented in bold face.

Information to be
presented in the
applicable
Recommendation,
where relevant

a) test level: frequency range, maximum acceleration, number of cycles,
b) mounting of the EUT,
¢) pre-conditioning.
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11.2 Mechanical shock

Table 178 - Mechanical shock

Applicable standard IEC 60068-2-31 [+830].

Test method Dropping the EUT onto a rigid surface after tilting.

Applicability General.

Object of the test Verification of compliance with the provisions in 5.1.1 or 5.1.2 under

conditions of mechanical shocks.

Test procedure in
brief

The EUT, standing in its normal position of use on a rigid surface, is
tilted along one bottom edge and is subsequently allowed to fall freely
back on to the test surface.

The height of fall is the distance between the opposite bottom edge and
the test surface. However, the angle between the bottom and the test
surface shall not exceed 30°.

The following test level

s may be specified:

Test level index 1 2 unit
Height of fall 25 50 mm
Number of falls (on 1 1 )
each bottom edge)

Information to be
presented in the
applicable
Recommendation,
where relevant

a) conditioning procedure,

b) fitting of cables, covers, etc.,

c¢) way of execution of the test in case the bottom is not a rectangle,
d) test level: height of drop on to a face.
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12 External wiring and mains power supply related performance
tests

Methods for determining the degradation of performance of mains connected EUTs during electrical
mains power and external wiring conducted variations and disturbances.

12.1 DC mains variations (within network specification)

Table 189 - DC mains voltage variation

Applicable standard IEC 60654-2 [2361].
Test method Applying low- and high-level DC mains power voltage.

Applicability Applicable for measuring instruments which are temporarily or
permanently connected to a DC mains power network while in operation
and generally only applicable in an industrial environment (see 8.4.2.1).

Object of the test Verification of compliance with the provisions in 5.1.1 or 5.1.2 under
conditions of DC mains power voltage changes between upper and lower
limit.

Test procedure in The test comprises exposure to the specified power supply condition for a

brief period sufficient for achieving temperature stability and subsequently
performing the required measurements.

Test level index 1

Test level The upper voltage limit is the DC level at which the EUT has been

designed to automatically detect high-level conditions.

The lower limit will be the DC level at which the EUT has been designed
to automatically detect low-level conditions.

The EUT shall comply with the specified maximum permissible errors at
voltage levels between the two levels.

Testing may be restricted to the exposure of the EUT to the upper and
lower voltage level, subsequently.
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Table 1920 - Ripple on DC mains power

Applicable standard

IEC 61000-4-17 [326] and IEC 61000-4-1[3237].

Test method

Introducing a ripple voltage on the DC input power port.

Applicability

Applicable for measuring instruments which are temporarily or permanently
connected to a DC mains power network (distribution system) supplied by
external rectifier systems while in operation and generally only applicable in
an industrial environment (see 8.4.2.1).

This test is not applicable for instruments connected to battery charger
systems with incorporated switch mode converters.

Object of the test

Verification of compliance with the provisions in 5.1.1 or 5.1.2 under
conditions of the introduction of a ripple on the DC mains voltage.

Test procedure in brief

A test generator as defined in the referred standard shall be used. Before
starting the tests, the performance of the generator shall be verified.

The test comprises subjecting the EUT to ripple voltages such as those
generated by traditional rectifier systems and/or auxiliary service battery
chargers overlaying on DC power supply sources. The frequency of the
ripple voltage is the applicable power frequency or a multiple (2, 3 or 6)
dependant on the rectifier system used for the mains. The waveform of the
ripple, at the output of the test generator, has a sinusoid-linear character.

The test shall be applied for at least 10 min or for the time period necessary
to allow a complete verification of the EUT’s operating performance.

The following test levels may be specified:

Test level index (V 1 2 3 4 x @ unit
Percentage of the . o
nominal DC voltage 2 > 10 15 special 7

Notes

(' The test level considered most appropriate and preferable for OIML
Recommendations is presented in bold face.

@ “x” indicates that an alternative test level may be specified in the applicable
Recommendation.

& The values presented are the peak-to-peak voltages expressed as a percentage of
the nominal DC voltage.

Information to be
presented in the
applicable
Recommendation,
where relevant

a) test level,

b) waveform of the ripple voltage,
c) frequency of the ripple,

d) duration of the test,

e) climatic conditions,

f) etc.
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12.2 AC mains variations (within network specification)

Table 261 - AC mains voltage variation

Applicable standards | IEC TR3 61000-2-1 [3424], IEC 61000-4-1 [3237].

Test method Applying low- and high-level AC mains power voltage (single phase).

Applicability Applicable for measuring instruments which are temporarily or
permanently connected to an AC mains power network while in operation.

Object of the test Verification of compliance with the provisions in 5.1.1 or 5.1.2 under

conditions of AC mains network voltage changes between upper and
lower limit.

Test procedure in
brief

The test comprises exposure of the EUT to the specified power supply
condition for a time period sufficient for achieving temperature stability
and subsequently performing the required measurements.

The following test level may be specified:

Test level index

1

Mains voltage
1, @

Upper limit Unom1 +10 %

Lower limit Unom2 — 15 %

Notes

() For three phase mains power supplies, the voltage variation is applicable for
each of the phases successively.

@ The values of Uyom are those as marked on the measuring instrument.
If a range is specified, Unomi concerns the highest and Unomz concerns the
lowest value in the range. If only one nominal mains voltage value (Unom) is
specified then
Unom1 = Unom2 = Unom.
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Table 242 - AC mains frequency variation

Applicable standards | [EC 61000-4-28 [35], IEC/TR3 61000-2-1 [2434], IEC 61000-2-2 [2356],
IEC 61000-4-1 [3237].

Test method Variation in AC mains power frequency.

Applicability Applicable for measuring instruments which are temporarily or

permanently connected to an AC mains power network while in operation.

Object of the test

Verification of compliance with the provisions in 5.1.1 or 5.1.2 under
conditions of AC mains network power frequency changes between upper
and lower limit.

Test procedure in
brief

The test comprises exposure of the EUT to the specified power condition
for a time period sufficient for achieving temperature stability and for
performing the required measurements.

The following test level may be specified:

Test level index

1

Mains frequency
1, @

Upper limit JSoom1 +2 %

Lower limit Joom2—2 %

Notes

() The values of foom are those as marked on the measuring instrument.

If a range is specified, fuom1 concerns the highest and fnom2 concerns the lowest
value in the range. If only one nominal mains frequency value (faom) is
specified, then

fr‘loml :fnom2 :_ﬁlom-

@ As the power frequency in interconnected networks varies only in a narrow
frequency band around the rated frequency (50 Hz or 60 Hz), this test applies
only to special cases, for example:

= instruments to be operated at large power frequency variations,
®  instruments to be installed in small networks that are isolated from a
large interconnected system.

52




TC5_SC1_P1_NO18

OIML D 11:20xx (E)

12.3 Mains power disturbances
Table 223 - DC mains voltage dips, short interruptions and (short term) variations

Applicable standard IEC 61000-4-29 [397]; IEC 61000-4-1 [3327].

Test method Introducing voltage dips, short interruptions and voltage variations on DC mains
power lines using the test setup defined in the applicable standard.

Applicability Applicable for measuring instruments which are temporarily or permanently
connected to a DC mains power network while in operation. DC mains power
networks are almost exclusively used in industrial environments.

Object of the test Verification of compliance with the provisions in 5.1.1 or 5.1.2 under conditions

of voltage dips, voltage variations and short interruptions on DC mains.

Test procedure in brief

A test generator as defined in the referred standard shall be used. Before starting
the tests, the performance of the generator shall be verified.

The EUT shall be exposed to voltage dips, short interruptions, for each of the
selected combinations of amplitude and duration, using a sequence of three
dips/interruptions and intervals of at least 10 s between each test event.

The most representative operating modes of the EUT shall be tested three times at
10 s intervals for each of the specified voltage variations.

If the EUT is an integrating instrument, the test pulses shall be continuously
applied during the measurement time.

The following test levels may be specified: (!
Amplitude 40 and 70 Xi % of the rated voltage
Duration © 0.01; 0.03; 0.1; 0.3; 1; ¢ s

isnliggup " nggi tion High impedance and/or low impedance

ions Amplitude 0 % of the rated voltage
Duration 0.001; 0.003; 0.01; 0.03; 0.1; 0.3; 1; t s

Voltage | Test level .

variations |index 1 2 !
Amplitude 85 and 120 | 80 and 120 Xi % of the rated voltage
Duration @ 0.1; 0.3; 1; 3; 10; ¢ s

Notes (" The test level considered most appropriate and preferable for OIML

Recommendations is presented in bold face.

“i, x and ¢’ are variables and indicate that alternative test level with alternative
characteristics may be specified in the applicable Recommendation if accompanied by
a rationale for such choice.

One or more values of the presented amplitude and duration may be specified in the
applicable OIML Recommendations. The shortest duration in the table should at least
be included.

@

3)

Information to be
presented in the
applicable
Recommendation,
where relevant

amplitude and duration of the simulated disturbances,

climatic conditions,

performance level,

if the EUT is an integrating instrument: an exact description of the sequence
of the test pulses,

etc.
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Table 234 - AC mains voltage dips, short interruptions and reductions

Applicable standards IEC 61000-4-11 [348], IEC 61000-6-1 [3940], IEC 61000-6-2 [4+40].

Test method Introducing short-time reductions of mains voltage using the test setup defined
in the applicable standard.

Applicability Applicable for measuring instruments with rated input current of less than 16
A per phase which are temporarily or permanently connected to an AC mains
power network while in operation.

Object of the test Verification of compliance with the provisions in 5.1.1 or 5.1.2 under

conditions of short time mains voltage reductions.

Test procedure in brief

A test generator is to be used which is suitable to reduce the amplitude of the
AC mains voltage for the required period of time.

The performance of the test generator shall be verified before connecting the
EUT.

The mains voltage reduction tests shall be repeated 10 times with intervals of
at least 10 s between the tests.

If the EUT is an integrating instrument, the tests shall be applied continuously
during the measurement time.

One of the following test levels may be specified:

Test level index 1 2 i® unit
Reduction to 0 0 Xa %
Test a -
Duration 0.5 0.5 Na cycles
Reduction to Xb %
Testb -
Duration 1 1 Mo cycles
Voltage dins @ | Test Reduction to 70 40 Xe %
oltage dips estc
gedlp Duration 25/30@ 10/12® ne cycles
Reduction to n/a 70 X4 %
Testd -
Duration n/a 25/30 @ nd cycles
Reduction to n/a 80 Xe %
Test e :
Duration n/a 250/300 @ Ne cycles
) . Reduction to 0 X %
Short interruptions - n
Duration 250/300 @ n cycles

Notes

(D) The test levels considered most appropriate and preferable for OIML Test level indexes 1
and 2 correspond respectively to IEC 61000-4-11 [38] Classes 2 and 3 Recommendations
are presented in bold face.

@ For the voltage dips, all tests within the test level may be applicable (see 8.4.2.4).

@)« “x” and “n” are variables and indicate that alternative test levels with alternative

characteristics may be specified in the applicable Recommendation if accompanied by a

rationale for such choice. For equipment connected directly or indirectly to the public

network, the levels shall not be less severe than level 2.

Values applicable for 50 Hz / 60 Hz respectively.

)

Information to be
presented in the
applicable
Recommendation, where
relevant

a)
b)
c)
d)

amplitude and duration of the simulated disturbances,
performance of the instrument at each of the tests,

climatic conditions,

if the EUT is an integrating instrument: an exact description of the
sequence of the test pulses,

etc.
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Table 245 - AC mains harmonics

Applicable standards IEC 61000-2-2 [2356], [EC TR 61000-2-5 [268], IEC 61000-4-13 [3541].
Test method Introducing harmonics on the AC mains power lines.
Applicability Applicable for measuring instruments which are temporarily or permanently

connected to an AC mains power network while in operation.

Object of the test

Verification of compliance with the provisions in 5.1.1 or 5.1.2 during
conditions where the mains voltage is disturbed by harmonics of its fundamental
frequency.

Test procedure in brief

A test generator as defined in the referred standard shall be used.

The characteristics of the generator shall be verified before connecting the EUT.
The test comprises exposure of the EUT to mains harmonic distortions as
defined in the referred standard.

Harmonic voltages at test levels from 3 % and higher, up to the ninth harmonic,
shall be applied using a phase shift of both 0° and 180° with respect to the
positive zero-crossing of the fundamental. The test shall be performed up to the
40th harmonic.

If the EUT is an integrating instrument, the harmonics shall be continuously
applied during the measurement time.

Harmonic | The following test levels ¢ may be specified:
order n
Test level index (V 1 2 3 i unit
Odd harmonics 5 4.5 9 12 Xn
Non-multiples of 3 7 45 75 10 X
11 4.5 5 7 Xn
13 4.5 4.5 7 Xn
17 3 3 6 Xn
19;23;25 2 2 6 Xn
29 1.5 1.5 5 Xn
31;35;37 1.5 1.5 3 Xn %
Odd harmonics 3 4.5 8 9 Xn of rated
multiples of 3 9 2 25 4 X voltage
15 - - 3 Xn
21 - - 2 Xn
27,33;39 - - 2 Xn
Even harmonics 2 3 3 5 Xn
4 1.5 1.5 2 Xn
6 - - 1.5 Xn
8 —40 - - 1.5 Xn

Notes

(" The test levels considered most appropriate and preferable for OIML

Recommendations are presented in bold face.
(2) “l’”

[73E 2]

and “x,” are variables and indicate that an alternative test level may be specified
in the applicable Recommendation if accompanied by a rationale for such choice.
& For the calculation of the test levels from compatibility levels as specified in
IEC TR 61000-2-5 [268] and IEC 61000-2-2 [2356] the IEC 61000-4-13 [3541]
suggested multiplication factor k = 1.5 has been applied.

Information to be
presented in the

a) test level to be applied,
b) climatic conditions,

applicable ¢) if the EUT is an integrating instrument: an exact description of the sequence
Recommendation, of testing,
where relevant d) etc.
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Table 256 - VLF and LF disturbances on AC and DC mains

Applicable standards

IEC 61000-4-19 [3742]«{publication-expeected-in2014).

Test method

Introducing VLF and LF differential mode disturbances on the AC or DC
mains power lines.

Applicability

Applicable for measuring instruments which are temporarily or
permanently connected to an AC mains power network while in operation.

Object of the test

Verification of compliance with the provisions in 5.1.1 or 5.1.2 under
conditions of VLF and LF differential mode disturbances on the AC or DC
mains network.

Test procedure in
brief

The test comprises exposure of the EUT to the specified disturbances for a
time period sufficient for performing the required measurements (.

The following test levels may be specified:

Test level index @ 1 2 3 4 i® unit
Disturbance Freq. (RMS
[kHz] value)
2-30 1 2 3 4 Xn A
Differential current 30 — 1 1.5 2 Xn A
0.5
150
2-9 0.5 3 12 20 Xn A\
9_95 0.5- 3-0.6 | 12-24| 20-10 Xn V
Differential voltage 0.1
95 — 0.1 0.6 2.4 10 Xn V
150 ’
Notes

(" For details on pulses to be introduced refer to IEC 61000-4-19 [42]-when

@ The test levels considered most appropriate and preferable for OIML
Recommendations are presented in bold face.

@ <« and “x,” are variables and indicate that an alternative test level may be
specified in the applicable Recommendation if accompanied by a rationale for
such choice.
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Table 267 - Bursts (transients) on AC and DC mains

Applicable standards | IEC 61000-4-4 [3014].
Test method Introducing transients on the mains power lines.
Applicability Applicable for electronic measuring instruments which are temporarily or

permanently connected to a mains power network while in operation.

Object of the test

Verification of compliance with the provisions in 5.1.1 or 5.1.2 during
conditions where electrical bursts are superimposed on the mains voltage.

Test procedure in
brief

A burst generator as defined in the referred standard shall be used.
The characteristics of the generator shall be verified before connecting the
EUT.

The test comprises exposure to bursts of voltage spikes for which the
output voltage on 50 Q and 1000 Q load are defined in the referred
standard.

Both positive and negative polarity of the bursts shall be applied.

The duration of the test shall not be less than 1 min for each amplitude
and polarity. The injection network on the mains shall contain blocking
filters to prevent the burst energy being dissipated in the mains.

If the EUT is an integrating instrument, the test pulses shall be
continuously applied during the measurement time.

The following test level

s may be specified:

Test level index (V 1 2 3 4 i® unit
é;ﬁg)““de (peak 0.5 1 2 4 U KV
Repetition rate 5 kHz
Repetition rate 100 kHz
Notes (' The test levels considered most appropriate and preferable for OIML

Recommendations are presented in bold face.

@ < and “U” are variables and indicate that an alternative amplitude may be
specified in the applicable Recommendation if accompanied by a rationale
for such choice.

Information to be
presented in the
applicable
Recommendation,
where relevant

a) test level to be applied,

b) climatic conditions,

c) if the EUT is an integrating instrument: an exact description of the
sequence of testing,

d) etc.
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Table 278 - Surges on AC and DC mains power lines

Applicable standard IEC 61000-4-5 [315].
Test method Introducing electrical surges on the mains power lines.
Applicability Applicable for electronic measuring instruments which are temporarily or

permanently connected to a mains power network while in operation.

Object of the test

Verification of compliance with the provisions in 5.1.1 or 5.1.2 during
conditions where electrical surges are superimposed on the mains voltage.

Test procedure in brief

A surge generator as defined in the referred standard shall be used. The
characteristics of the generator shall be verified before connecting the EUT.

The test comprises exposure to electrical surges for which the rise time, pulse
width, peak values of the output voltage/current on high/low impedance load and
the minimum time interval between two successive pulses are defined in the
referred standard.

At least 3 positive and 3 negative surges shall be applied.

On AC mains supply lines the surges shall be synchronised with the AC supply
frequency and shall be repeated such that the injection of surges on all the 4
phase shifts: 0°, 90°, 180° and 270° with the mains frequency is covered.

The injection network circuit depends on the applicable conductor and is defined
in the referred standard.

If the EUT is an integrating instrument, the test pulses shall be continuously
applied during the measurement time.

The following test levels

may be specified:

Test level index (V : .

(installation class) ! 2 3 4 > A unit
AC line to line n/a 0.5 1.0 2.0 ® U kV
AC line to ground 0.5 1.0 2.0 4.0 ® U> kV
DC line to line n/a n/a 1.09 2.0 2.0 Us kV
DC line to ground n/a n/a 2.0 4.0 4.0 Us kV

Notes

()" The test level considered most appropriate and preferable for OIML
Recommendations is presented in bold face.

@ <« and “U,” indicate that alternative voltage levels may be specified in the
applicable Recommendation if accompanied by a rationale for such choice.

® Depends on the class of the local power supply system.

@ The most recent version of IEC 61000-4-5 [315] specifies “n/a” for the level
3 DC tests.

Information to be
presented in the
applicable
Recommendation,
where relevant

a) test level (installation class according to IEC 61000-4-5 [315]),

b) climatic conditions,

¢) coupling method,

d) setup of the EUT for this test,

e) permissible changes in the performance of the EUT as a result of this test,

f) if the EUT is an integrating instrument: an exact description of the sequence
of the test pulses,

g) etc.
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12.4 Other disturbances introduced through conduction by connected external

wiring
Table 289 - Bursts (transients) on signal, data and control lines

Applicable standards | IEC 61000-4-4 [3614].

Test method Introducing transients on signal, data and control lines.

Applicability Applicable for electronic measuring instruments containing active
electronic circuits which during operation are permanently or temporarily
connected to external electrical signal, data and/or control lines.

Object of the test Verification of compliance with the provisions in 5.1.1 or 5.1.2 during

conditions where electrical bursts are superimposed on I/O and
communication ports.

Test procedure in
brief

A burst generator as defined in the referred standard shall be used. The
characteristics of the generator shall be verified before connecting the
EUT.

The test comprises exposure to bursts of voltage spikes for which the
output voltage on 50 Q and 1000 Q load is defined in the referred
standard.

Both positive and negative polarity of the bursts shall be applied.

The duration of the test shall not be less than 1 min for each amplitude
and polarity.

A capacitive coupling clamp as defined in the standard shall be used for
the coupling of the bursts into the I/O and communication lines.

If the EUT is an integrating instrument, the test pulses shall be
continuously applied during the measurement time.

The following test level

s may be specified:

Test level index (V 1 2 3 4 i® unit
é;ﬁg)““de (peak 0.25 0.5 1 2 U KV
Repetition rate 5 kHz
Repetition rate 100 kHz
Notes (D' The test levels considered most appropriate and preferable for OIML

Recommendations are presented in bold face.

@ ¢ and “U” are variables and indicate that an alternative amplitude may be
specified in the applicable Recommendation if accompanied by a rationale
for such choice.

Information to be
presented in the
applicable
Recommendation,
where relevant

a) test level to be applied,

b) climatic conditions,

c) signal cables to be exposed to bursts,

d) if the EUT is an integrating instrument: an exact description of the
sequence of the test pulses,

e) etc.
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Table 2930 - Surges on signal, data and control lines

Applicable standard IEC 61000-4-5 [315].
Test method Introducing electrical surges on signal, data and control lines.
Applicability Applicable for electronic measuring instruments containing active electronic

circuits which during operation are temporarily or permanently connected to
electrical signal, data and/or control lines that may exceed a length of 10 m.

Object of the test

Verification of compliance with the provisions in 5.1.1 or 5.1.2 during
conditions where electrical surges are superimposed on I/O and
communication ports.

Test procedure in brief

A surge generator as defined in the referred standard shall be used. The
characteristics of the generator shall be verified before connecting the EUT.

The test comprises exposure to electrical surges for which the rise time, pulse
width, peak values of the output voltage/current on high/low impedance load
and the minimum time interval between two successive pulses are defined in
the referred standard.

At least 3 positive and 3 negative surges shall be applied. The applicable
injection network depends on the kind of wiring the surge is coupled into and
is defined in the referred standard.

If the EUT is an integrating instrument, the test pulses shall be continuously
applied during the measurement time.

The following test levels may be specified:

Test level index .
i (2
(Installation class) ¥ 0 ! 2 3 4 > ! unit
E;lessymmemcal El‘;e ©V wa | na | 05 1.0 | 20 | 20 U kv
Line(s)
to n/a 0.5 1.0 2.0 4.0 4.0 U, kV
ground
Symmetrical Line(s)
fines tg‘;oun 4| 0.5 1.0 20 | 2040 | 40 Us KV
Shielded I/O Shield
and to
communication | eround n/a n/a 0.5 2.0 4.0 4.0 Us kV
lines
Notes (D The test levels considered most appropriate and preferable for OIML

Recommendations are presented in bold face.
@ and U, indicate that an alternative voltage level may be specified in the
applicable Recommendation if accompanied by a rationale for such choice.

Information to be
presented in the
applicable

relevant

Recommendation, where

a) test level to be applied (installation class according to IEC 61000-4-5
[315)),

b) climatic conditions,

c¢) coupling method,

d) setup of the EUT for this test,

e) permissible changes in the performance of the EUT as a result of this test,

f) ifthe EUT is an integrating instrument: an exact description of the

sequence of the test pulses.
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13  Electromagnetic environment related disturbances

Methods for determining the degradation of performance of the EUT when exposed to electromagnetic

fields.

13.1  Mains power frequency electromagnetic field

See 8.4.2.9 for applicability (also refer to 4.4).

Table 301 - Mains power frequency electromagnetic field

Applicable standard IEC 61000-4-8 [3343].

Test method Exposure to power frequency electromagnetic fields (50 Hz or 60 Hz).
Applicability General.

Object of the test Verification of compliance with the provisions in 5.1.1 or 5.1.2 while

exposed to power frequency electromagnetic fields (50 Hz or 60 Hz).

Test procedure in brief

The test comprises exposure to a power frequency magnetic field (50
Hz or 60 Hz).

The following test levels may be specified:

Test level index (V) 1 2 3 4 5 i® unit®
.| Continuous 1 3 10 30 100 Hy A/m
Magnetic | field
field Short
strength | duration (1 s n/a n/a n/a 300 1000 Ho;i A/m
to3s)

Notes

()

@

(3)

The test levels considered most appropriate and preferable for OIML
Recommendations are presented in bold face.

“i” and H,; are variables indicating that alternative field strength levels
may be specified in the applicable Recommendation if accompanied by a
rationale for such choice.

The magnetic field strength is expressed in A/m.

1 A/m corresponds to a free space magnetic flux density of 1.26 uT.

Information to be
presented in the
applicable
Recommendation,
where relevant

a)
b)

d)

test level to be applied,

the direction of the magnetic field related to the position(s) of the
instrument,

the phase of the magnetic field related to the phase of the power
supply of the instrument,

the duration of the short duration test.

61



OIML D 11:20xx (E)

TC5_SC1_P1_NO18

13.2 Immunity to RF Electromagnetic fields

Table 342 - Conducted (common mode) currents generated by RF EM fields

Applicable standard IEC 61000-4-6 [4432].

Test method Injection of RF currents representing exposure to RF electromagnetic
fields.

Applicability Applicable for electronic measuring instruments containing active
electronic circuits and equipped with ports for throughput or connection
of external electrical wiring (mains power, signal, data and control
lines).

Object of the test Verification of compliance with the provisions in 5.1.1 or 5.1.2 while

exposed to electromagnetic fields.

Test procedure in brief

An RF EM current, simulating the influence of EM fields shall be
coupled or injected into the power ports and I/O ports of the EUT using
coupling/decoupling devices as defined in the referred standard.

The characteristics of the test equipment consisting of an RF generator,

(de-)coupling devices, attenuators, etc. shall be verified before
connecting the EUT.

If the EUT comprises several devices the tests shall be performed at
each extremity of the cable if both of the elements are part of the EUT.

The following test levels may be specified:

Test level index (V 1 2 3 i® unit
RF amplitude 1 3 10 Ui V (e.m.f)
Frequency range 0.15-80 MHz
Modulation 80 % AM, 1 kHz sine wave

Notes () The test levels considered most appropriate and preferable for OIML

Recommendations are presented in bold face.

@ <« and “U;” indicate that an alternative amplitude may be specified in the
applicable Recommendation if accompanied by a rationale for such choice.

® In the range from 26 MHz to 80 MHz, the type evaluation authority may
decide to choose a transition frequency below 80 MHz. Below the selected
transition frequency tests will be carried out according to Table 31 and
above according to Table 32. In the event of a dispute, the result of the test
according to Table 32 prevails.

Information to be
presented in the
applicable
Recommendation,
where relevant

a) testlevel to be applied,
b) climatic conditions,

¢) wiring to and from EUT,
d) etc.
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Table 323 - Radiated RF electromagnetic fields

Applicable standard IEC 61000-4-3 [29]; IEC 61000-4-20 [3845].
Test method Exposure to radiated radio frequency electromagnetic fields.
Applicability Applicable for electronic measuring instruments containing active

electronic circuits.

Object of the test

Verification of compliance with the provisions in 5.1.1 or 5.1.2 under
conditions of exposure to electromagnetic fields.

Test procedure in brief

The EUT is exposed to electromagnetic fields with the required field
strength and the field uniformity as defined in the referred standard.

The level of field strength specified refers to the field generated by the
unmodulated carrier wave.

The EUT shall be exposed to the modulated wave field. The frequency
sweep shall be made only pausing to adjust the RF signal level or to
switch RF-generators, amplifiers and antennas if necessary. Where the
frequency range is swept incrementally, the step size shall not exceed 1
% of the preceding frequency value.

The dwell time of the amplitude modulated carrier at each frequency
shall not be less than the time necessary for the EUT to be exercised and
to respond, but shall in no case be less than 0.5 s.

Adequate EM fields can be generated in facilities of different type and
setup, the use of which is limited by the dimensions of the EUT and the
frequency range of the facility.

The expected most critical frequencies (e.g. clock frequencies) shall be
analysed separately. )

Test levels

Test levels may be specified according to Tables 33 and 34.

Note

(M These frequencies can be expected to correspond to the EUT emitted EM
field frequencies.

Information to be
presented in the
applicable
Recommendation,
where relevant

a) testlevel to be applied,
b) climatic conditions,

¢) wiring to and from EUT,
d) duration of the test,

e) etc.
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Table 334 - Electromagnetic fields of general origin

Test level index (V 1 2 3 4 i® | unit
Frequency range (26) 80 — 1000 MHz & ®-©) 1 3 10 30 E; | V/m
Modulation 80 % AM, 1 kHz, sine wave

Notes (1) The test level considered most appropriate and preferable for OIML

Recommendations is presented in bold face.

@« and E; indicate that an alternative field strength level may be specified in the
applicable Recommendation if accompanied by a rationale for such choice.

) The anechoic room method specified in IEC 61000-4-3 [29] is normally only
applied above 80 MHz. For the lower frequency range the test methods for
conducted radio frequency disturbances are recommended.

@ For an EUT without any cabling to apply the test specified in Table 31, the lower
frequency limit shall be 26 MHz (refer to Annex F of IEC 61000-4-3 [29]). In all
other cases both tests presented in Tables 342 and 323 apply.

© In the range 26 MHz — 80 MHz the type evaluation authority may decide to choose
a transition frequency below 80 MHz. Below the selected transition frequency tests
will be carried out according to Table 342 and above according to Table 323. In the
event of a dispute, the result according to Table 323 prevails.

Table 345 - Electromagnetic fields specifically caused by wireless communication networks

Test level index (V 1 2 3 4 i® unit
446 MHz ® 1 3 10 30
f;ggency (0.8 — 3) GHz W& 1 3 10 30 E; V/m
(3 - 6) GHz ©® 1 3 10 30
Modulation 80 % AM, 1 kHz, sine wave
Notes (" The test levels considered most appropriate and preferable for OIML

Recommendations are presented in bold face.

@« and “E;” indicate that an alternative field strength level may be specified in the
applicable Recommendation if accompanied by a rationale for such choice.

®  Applicable only for the Europe region.

@ The main test level selection criteria should be the consequences of failure of an
instrument located at the expected minimum distance from a radiating source for
wireless communication (see 8.4.2.10 and Annex G of IEC 61000-4-3 [9]) and the
possibility of fraud by using such a radiating source (for instance a mobile phone or
a transceiver). Selection of the level indexed 3 is suggested to apply only when the
manufacturer of the measuring instrument specifies a minimum distance allowed
between licensed communication transmitters and the measuring instrument. In all

other cases the level indexed 4 is to be applied.

= A . =Y

F S 7o) C FC O
®3) A rationale is required when specifying the need for testing in this frequency
band (3 — 6) GHz (see 8.4.2.10 and IEC TR 61000-2-5 [268]).
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Table 36 - Radiated fields in close proximity

Applicable standards

IEC 61000-4-39 [46].

Test method Exposure to RF magnetic and electromagnetic fields in close proximity
Applicability Applicable for measuring instruments which are exposed to radiated

electromagnetic energy from RF transmitters used in close proximity (distance
from the emitting source <20 cm or 50 cm);

Object of the test

Verification of compliance with the provisions in 5.1.1 or 5.1.2 when exposure
to RF magnetic and electromagnetic fields generated by portable transmitters in
close proximity.

Test procedure in brief

1) Magnetic Field immunity (9 kHz to 26 MHz)

A loop antenna is passed at a test distance of 50 mm from all the faces of
the instrument at specific frequency ranges defined by product committee.

The following frequency bands can be chosen:

Linear Steps
Frequency band (kHz) Number of Frequency
kHz points
91to 150 10 15
150 to 1000 100 9
1000 to 26000 1000 25

Dwell time: No less than 2 s. but enough to obtain one measurement
error at each frequency point.

Modulation: 80% AM., 1 kHz sine wave.
Radiated RF field immunity (380 MHz to 6 GHz)

2)

A horn antenna is passed at a test distance of 100 mm from all the faces of
the instrument at specific frequency ranges defined by product committee.
The frequency range is swept at steps of 1% of the precedent frequency
value.

Dwell time: Not less than 1 s, but enough to obtain one measurement
error at each frequency point. At least two full cycles of modulation of
the disturbance test signal shall be applied at each test frequency.

Antenna orientation: Vertical and Horizontal.

Modulation: Pulse Modulation.
Duty cycle: 50 %
Modulation frequency: 2 Hz, 217 Hz or 1 kHz

On/off ratio: 20 dB minimum

It is not intended that the test be applied continuously over the entire frequency
range, instead that the product committee must select those frequencies where
interference from intentional transmitters in close proximity is expected to occur.

One of the following test

levels may be specified:

Test level index

O rgem2)

1 2

ISS]
[

X unit

Magnetic Field
immunity
(9 kHz to 26 MHz)

[

Special |  A/m
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Radiated RF field
immunity 10 30 100 300 Special V/m
(380 to 6 GHz)
N () The test levels considered most appropriate and preferable for OIML Recommendations are
Notes .
presented in bold face.
Information to be a) amplitude and duration of the simulated disturbances,
presented in the b) performance of the instrument at each of the tests,
applicable ¢) climatic conditions,
Recommendation, d) etc.
where relevant
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13.3 Immunity to electrostatic discharges

Test to determine the degradation of performance of the EUT when exposed to
electrostatic discharges.
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Table 357 - Electrostatic discharge

Applicable standard IEC 61000-4-2 [2847].

Test method Exposure to electrostatic discharge (ESD).

Applicability Applicable to all electronic measuring instruments.

Object of the test Verification of compliance with the provisions in 5.1.1 or 5.1.2 in case of

direct exposure to electrostatic discharges or such discharges in the
neighbourhood of the EUT.

Test procedure in brief

The test comprises exposure of the EUT to electrical discharges.

An ESD generator as defined in the referred standard shall be used and
the test setup shall comply with the dimensions, materials used and
conditions as specified in the referred standard. Before starting the tests,
the performance of the generator shall be verified.

At least 10 discharges per preselected discharge location shall be applied.
The time interval between successive discharges shall be at least
1 second.

An EUT not equipped with a grounding connection shall be fully
discharged between discharges.

If the EUT is an integrating instrument, the test pulses shall be applied
continuously during the measurement time.

Contact discharge is the preferred test method. Air discharge is far less
defined and reproducible and shall therefore be used only where contact
discharge cannot be applied.

Direct application: In the contact discharge mode to be carried out on
conductive surfaces, the electrode shall be in contact with the EUT before
activation of the discharge. In such a case the discharge spark occurs in
the vacuum relays of the contact discharge tip.

On insulated surfaces, only the air discharge mode can be applied. The
EUT is approached by the charged electrode until a spark discharge
occurs.

Indirect application: The discharges are applied in the contact mode only
on coupling planes mounted in the vicinity of the EUT.

The following test levels may be specified:

Test level index V) @ 1 2 3 4 i® unit
C.ontact 5 4 6 8 Ui 1Y%
Test discharge
voltage @ i
ge | Anr 2 4 8 15 Us kv
discharge
Notes M In this case “level” means: “up to and including” the specified level (i.e. the

test shall also be performed at the specified lower levels in the standard).
The test level considered most appropriate and preferable for OIML
Recommendations is presented in bold face.
©® <« and U, indicate that an alternative test voltage may be specified in the
applicable Recommendation if accompanied by a rationale for such choice.
& Contact discharges shall be applied on conductive surfaces.
Air discharges shall be applied on non-conductive surfaces.

2
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Information to be a) test level to be applied,
presented in the b) climatic conditions,
applicable c) for non-earthed EUTs, procedure for discharging the EUT between
Recommendation, two successive electrostatic discharges,
where relevant d) the number of discharges at each point,
e) if the EUT is an integrating instrument: an exact description of the
sequence of the test pulses.
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14  Battery and non-mains power supply related performance
tests

Tests to determine the performance degradation of an EUT powered by batteries as the-degradation-of
performanece-of batterypowered- EUTas-a consequence of specific electrical influence quantities.

14.1 Low voltage of internal battery
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Table 368 - Low voltage of internal battery (not connected to the mains power)

Applicable standards No standard is available.

Test method Applying low minimum-supply voltage levels to the EUT.

Applicability Applicable to all measuring instruments equipped with stand-alone
batteries or rechargeable batteriessupplied-by-internal-battery.

Object of the test Verification of compliance with the provisions in 5.1.1 or 5.1.2 during
low battery voltage levels.
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Test procedure The test comprises exposure of the EUT to the specific low battery level
condition during a period sufficient for achieving temperature stability
and for performing the required measurements. The minimum voltage
(Vmin) at which the instrument still complies the metrological
requirements and theFhe-maximum-internal-impedance-of the battery
and-the minimum battery supply voltage level (Upmin) shall be specified
by the manufacturer of the instrument.

, . . e . .
. é ] ‘l hall al lg laced f

In order to apply the proper voltage levels, the internal impedance of the

power source shall be considered.

The alternative-power supply shall be capable of delivering sufficient
current at the applicable supphrvoltage levels.

The test sequence is as follows:

1) Nominal voltage condition
a. Let the power supply stabilise at nominal voltage (Vuom) and
apply the measurement and/or loading condition.
b. Record the actual measurement conditions including date, time
and environmental conditions and the power supply voltage.
2) Minimum voltage condition
a.  Apply the Viin
b. Perform at least two measurements and record the errors and
other relevant performance parameters.
c. Verify compliance with 5.1.1. and 5.1.2.
3) Low battery condition
a.  Apply the Upmin
b. Verify compliance with 5.5.2.c.
c. Repeat the procedure again at 0.9 Upmin and verify the
compliance with 5.5.2.c.

Same-family instruments with different nominal voltages must to carry
out this test at each nominal voltage.

Instruments with a nominal voltage range which intend to operate with
different kind of batteries shall demonstrate compliance of the low battery
condition at the lowest battery voltage level from the set of battery types
specified by the manufacturer.
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The following test level may be specified:

Test level index

it ot
voltageVoltage levels

1
lowestvol o mction: 1 :
the f‘]Beeiﬁe'“fi@ﬂf‘.

Znom

Vmin
gbmin

Number of test cycles

At least one test cycle for each functional mode.

Information to be
presented in the
applicable
Recommendation,
where relevant

a) preconditioning of the EUT,

b) measurements and/or loading during conditioning and test,

c¢) number of test cycles,

d) maximum allowable variations,

e) response of the EUT to low supply voltage; for instance, indication or
switch off.
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14.2 Power from external 12 V and 24 V road vehicle batteries

Note I: The nominal voltage Unom of the electrical system in road vehicles is usually 12 V or 24 V.
However, the practical voltage at the battery terminals can vary considerably. ISO 7637-2
[4411] specifies reference levels of 13.5 V and 27 V, respectively.

Note 2: 42V systems are not within the scope of the ISO 7637 series of standards, nor of
ISO 16750-2 [4213].

Table 379 - Voltage variations

Applicable standard ISO 16750-2 [4213].

Test method Variation in supply voltage.

Applicability Applicable to all measuring instruments supplied by the internal battery of
a vehicle and charged by use of a combustion engine driven generator.

Object of the test Verification of compliance with the provisions in 5.1.1 or 5.1.2 under

conditions of high (while charging) and low battery voltage.

Test procedure in brief The test comprises exposure to the specified maximum and minimum
power supply voltage conditions for a period sufficient for achieving
temperature stability and performing the required measurements at these

conditions.
The following test levels may be specified:
Nominal battery voltage Unom=12V Unom=24V Unit
Test level index @ A B C D E F G H
Lower limit 6 8 9 10.5 10 16 22 18 \Y
Upper limit 16 16 16 16 32 32 32 32 \Y
Notes M InISO 16750-2 [4213] called “Code”

@ Preferred test level for OIML Recommendations:
Code C for 12 V batteries and code F for 24 V batteries.

Information to be a) preconditioning of the instrument,

presented in the b) measurements and/or loading during conditioning and test,

applicable c¢) number of test cycles,

Recommendation, where | d) maximum allowable variations,

relevant e) response of the EUT to low supply voltage; for instance, indication or
switch off.
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Table 3840 - Electrical transient conduction along supply lines

§ 5.6.2: Test pulse 2a + 2b

Applicable standard | ISO 7637-2 [4411] § 5.6.3: Test pulse 3a + 3b

Test method Electrical transient conduction along supply lines.

Applicability Applicable to all measuring instruments supplied by the internal battery of a
vehicle which may at the same time be charged by use of a combustion
engine driven generator.

Object of the test Verification of compliance with the provisions in 5.1.1 or 5.1.2 under the
following conditions :

- transients due to a sudden interruption of current in a device connected in
parallel with the device under test due to the inductance of the wiring
harness (pulse 2a);

- transients from DC motors acting as generators after the ignition is
switched off (pulse 2b) ©;

- transients on the supply lines which occur as a result of the switching
processes (pulses 3a and 3b).

Test procedure in The test comprises exposure to disturbances on the power voltage by direct
brief coupling into the supply lines.

The following test levels may be specified:

Test(i)evel index ® @ I v ©

Pulse voltage Us Pulse voltage U, unit
Test pulse
Unom=12V | Upnom=24V Uim=12V Uiom=24V
2a +37 +37 +50-(+112) +50(+112) \Y
2b©® +10 +20 +10 +20 \%
3a -112 -150 —150-(-220) —200-(-300y A%
3b +5 +150 +100-(+150) +200-(4+300) \%
Notes M InISO 7637-2 [4411], so called “test levels”.

@ InISO 7637-2 [4411], the former levels I and I were deleted because transients
in road vehicles do not ensure a sufficient level of immunity.

©®  The referred standard is primarily intended as a basis for contracts between
manufacturers of motor vehicles and electronic sub-assemblies. As instruments
shall comply with the provisions in 5.1.1 or 5.1.2 in any type of car, test level IV
is advised to incorporate in OIML Recommendations.

@ Test pulses 1 mentioned in the standard is considered not applicable. Former test
pulses 4 and 5 are no longer covered by the recent ISO 7637-2. Instead the
recent ISO 16750-2 [13] covers the phenomenon of energising starter motor
circuits of combustion engines. Refer Table 418 (pulse 4 of former ISO 7637-2)
and Table 442 (pulse 5 of former ISO 7637-2).

©®  Test pulse 2b is only applicable if the electrical power circuitry of the measuring
instrument can be interrupted by the master switch of the car and as a
consequence is not permanently connected to the battery of the car. This test will
therefore be applicable in all situations where the manufacturer of the measuring
instrument has net specified that the instrument is to be connected directly to the
battery.

©  The advised values in bold, for the level indexed IV, concern the maximum
levels as defined in ISO 7637-2 (2004). The values between brackets concern the
maximum levels as defined in ISO 7637-2 (2011) (for additional information see
8.5.2).
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Information to be
presented in the
applicable
Recommendation,
where relevant

a) test pulses to be applied,

b) test level to be applied,

¢) minimum number of pulses or test time,

d) performance of the EUT during and after the test pulses.

Table 3941 - Electrical transient conduction via lines other than supply lines

Applicable standard | ISO 7637-3 [4512], § 3.5.1: fast transient test pulses a and b.
Test method Electrical transient conduction along lines other than supply lines.
Applicability Only applicable to analogue I/O cabling of sedular-measuring instruments

installed in vehicles (V.

Object of the test

Verification of compliance with the provisions in 5.1.1 or 5.1.2 under
conditions of transients which occur on other lines as a result of the switching
processes (pulses a and b).

Test procedure in
brief

The test consists of exposure to bursts of voltage spikes by capacitive and
inductive coupling via lines other than supply lines.

The following test levels may be specified:

Test level index I 11 111 Iv®@ unit
pulse a Us -10 -20 -40 -60 vV
Un()m = 12 V
pulse b Us +10 +20 +30 +40 v
pulse a Us -14 -28 -56 -80 A"
Unom =24V
pulse b Us +14 +28 +56 +80 A%
Notes: (M Only the capacitive coupling clamp method shall be applied.

@ The text of the standard indicates that this standard is primarily intended as a basis
for contracts between manufacturers of motor vehicles and electronic sub-
assemblies. As instruments must comply with the provisions in 5.1.1 or 5.1.2 in any
type of car, test level IV is advised for application in OIML Recommendations.

Information to be
presented in the
applicable
Recommendation,
where relevant

a) testlevel to be applied,
b) performance of the EUT during and after the test pulses.
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Table 402 - Battery voltage variations when starting up a vehicle engine

Applicable standard | ISO 16750-2 [4213].
Test method Supply voltage variation due to energising the starter motor of a vehicle.
Applicability Measuring instruments powered by on board DC battery and which may be in

operation while the vehicle engine is started.

Object of the test

Verification of compliance with the provisions in 5.1.1 or 5.1.2 under
conditions of starting the vehicle engine (during and after cranking).

Test procedure in
brief

The test comprises exposure to a typical supply voltage characteristic
simulating the voltage variation while cranking the engine using a DC
electrical starter motor.

The following test profiles may be specified:

Nominal battery U= 12V Usomn =24 V .
voltage Unit
Test profile (V 1@ 11 @ I\Y% 1@ I I @

Us 8 4.5 3 6 10 8 6 \Y
Ua 9.5 6.5 5 6.5 20 15 10 \Y
I3 1 10 1 10 1 10 1 ]

tr 40 100 100 100 40 100 40 ms
Notes M As specified in ISO 16750-2 [13].

@ Preferred test profiles for OIML Recommendations.

Information to be
presented in the
applicable
Recommendation,
where relevant

a) preconditioning of the instrument,

b) measurements and/or loading during conditioning and test,

c) number of test cycles,

d) maximum allowable variations,

¢) response of the EUT to low supply voltage; for instance, indication or
switch off.
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Table 443 - “Load dump” test

Applicable standard | ISO 16750-2 [4213].
Test method Supply voltage variation due to disconnecting a discharged battery.
Applicability Measuring instruments powered by on board DC battery and which may be in

operation while the vehicle engine is running.

Object of the test

Verification of compliance with the provisions in 5.1.1 or 5.1.2 under
conditions of disconnecting a discharged vehicle battery while the charging
alternator is running.

Test procedure in
brief

The test comprises exposure to a typical pulse on the supply voltage,
simulating the voltage peak due to the impedance of connected loads when
disconnecting the battery.

The following pulse shapes may be specified:

Nominal battery Unn =12V U = 24V '
voltage Unit
Test pulse shape (! FA® HB® FA® HB®

Us 80 100 150 200 \%
R; 0.5 4 1 8 \%
t 10 10 10 10 ms
la 40-400 40-400 100-350 100-350 ms
Notes M As specified in ISO 16750-2 [13].

@ Preferred test pulse shapes for OIML Recommendations.

Information to be
presented in the
applicable
Recommendation,
where relevant

a) preconditioning of the instrument,

b) test pulses to be applied,

c) test level to be applied,

d) minimum number of pulses or test time,

¢) performance of the EUT during and after the test pulse.
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Annex A
Documentation for type evaluation

(Informative)

The applicable Recommendation specifies the documentation to be submitted with the application for
type approval which at least includes information concerning the

- principle of operation,

- actual design,

- integrity securing measures,

- software and data management,

- installation requirements,

- operating instructions,

- provisions for testing, servicing and maintenance,

- specific instrument or device depending measures needed, and

- evidence on compliance to the requirements of the Recommendation.

Examples:
concerning the principle of operation:

- specific description/flowchart giving the technical characteristics and the principle of operation.
concerning the actual design:

- design drawings; photographs; panel layout,

- flow diagram of the logic, showing the functions of the constituent devices,

- description of the devices with drawings, diagrams,

- lists of the essential constituent devices, modules and components with their essential
characteristics.

concerning the integrity securing measures.:

- installation and security sealing plan,

- drawing(s) presenting the security sealing plan and the provisions and location for verification
marks,

- drawing of regulatory markings.

concerning software and data management:

- specific information on the software required,
- assessment of metrological relevant software.
Note: Refer to OIML D 31 [48] for further details.

concerning the installation requirements:

- an assembly drawing with identification of different constituent parts,
- installation practices or operational constraints.

concerning operating instructions:

- user and installer manual,
- for correction devices, a description of the determination and execution of the correction.
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concerning provisions for testing, servicing and maintenance:

- availability and location of mounting and connection provisions for testing,
- availability and location of provision for switching to a test service or maintenance mode.

concerning specific instruments and assemblies;

- list of the parts that may influence the metrological behaviour with a description of their
constituent materials.

concerning evidence on compliance to the requirements of the Recommendation:

- certificates and test reports,
- declaration of conformity by the manufacturer.
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Annex B
Durability assessment

(Informative)

B.1 Introduction

B.1.1 Objective

The objective of the durability assessment is to verify the instrument’s capability to operate correctly
within the performance criteria over the required period of time.

Since deterioration of an instrument may occur (i) suddenly due to the failure of one of its components,
which may happen at an unpredictable moment during its lifetime, or (ii) gradually due to wear and tear,
the durability assessment comprises determination of the capability of the instrument to

= act adequately upon the failure of a component,
= collect information on the possible occurrence of defects during its complete lifetime.

B.1.2 Verification of the instrument’s capability to act adequately upon failure of a part or
component

Tests may be carried out to verify the correct performance of durability protection facilities and checking
facilities by creating situations that these facilities are designed to act upon, provided that the integrity
of the instrument is maintained. Study of the documentation on circuitry may give guidance. The
applicable Recommendation may specify the parts that are to be tested. Special attention should be paid
to parts (electronic or mechanic) for which properties may be expected to change gradually during the
lifetime of the instrument.

B.1.3 Assessment of the possible occurrence of defects during the lifetime of the complete
measuring system

Information concerning this subject can only be collected by performing actual endurance tests
simulating the complete lifetime by accelerating the instrument’s wear and tear. The manufacturer may
have carried out such tests in order to improve the overall quality of the instrument by reinforcing certain
parts, to elaborate other solutions for certain problems, or to set up an adequate maintenance system.

It is recommended that the testing authority requests documentation concerning these tests.

The applicable Recommendation may specify certain endurance tests.

B.2 Characteristics of durability protection

Durability protection in its basic form provides the operator with information concerning the status of
the instrument. He may be warned that a certain operation time has elapsed or that the instrument itself
has detected a significant durability error and is consequently invited to take corrective actions;
alternatively, he may be recommended to carry out certain checking operations.

A proper intake for protection may be the time factor itself, in which case an obvious moment for
checking operations is the switching-on of the instrument or, for example, the switching on of a display
or an additional device. Another approach may be the use of timers or operation cycle counters, which
would determine other checking times based on the known or estimated frequency of the occurrence of
durability errors.

In these cases, the operator may be given a certain lapse of time to carry out his checking operations at
a suitable moment; after that time, however, the instrument shall discontinue its operation if the checks
have not been done.
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In more sophisticated forms of durability protection, the instrument may automatically compare the
result of checking operations with stored result values and automatically conclude whether it is still in
good condition or not. If the self-checking involves the application of physical reference standards (for
example in weighing instruments) monitoring of the durability of analogue input transducers will also
be possible.

Within the instrument, the circuits warranting durability protection shall represent a logical function
with self-checking properties. Since significant durability errors normally need a certain time interval to
develop, this self-checking action may be intermittent, and very often an interlock with the switch-on
procedure may be sufficient.

Durability protection should not be confused with protection against disturbances and influence factors,
although checking facilities sometimes also monitor durability aspects, for example by detecting a
significant fault that occurs due to the wearing of a component in the measuring chain. The objective of
both requirements 5.1.2 and 5.1.3 is to safeguard the routine measurement operations of the instrument
against failures.

The applicable Recommendation may contain prescriptions concerning the means for securing digital
signal handling in the case of a self-checking ability. The difference in self-checking frequency
(automatic and permanent for some routine operations; intermittent for durability effects) is to be seen
as a consequence of speed: a slow evolution of durability errors opposed to the transmission of typically
one million information-carrying pulses every second in the digital signal processing.

Where transmission and storage of digital data has been sufficiently protected, the internal function of
a typical microprocessor (which processes program instructions as well as arithmetical operations
through the same function blocks) may be considered as self-checked by its normal operation.
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Annex C
Facility for tests on barometric pressure

(Informative)

C1 Introduction

At the date of publication of this Document no publication is available on a standard method describing
a test facility for the evaluation of the influence of minor changes in the barometric pressure on the
performance of measuring instruments.

As the performance of certain measuring instruments can be influenced by changes in atmospheric
pressure, exposing these to such test makes sense. A typical example is the influence on the zero-output
of certain designs of load cells that have a low excitation voltage.

This Annex presents a brief description for a simple test setup, primarily designed and designated for
testing load cells, but also applicable for other relatively small EUTs with a safe low excitation voltage.

For this test, it should be emphasised that the changes in pressure introduced are very small: the
difference in atmospheric pressure between the test chamber and the outer atmosphere will never exceed
20 kPa. So, no special precautions need to be taken with respect to pressure related safety measures.

Furthermore, there is no need to control the exact pressure; it is sufficient to control the difference
between the pressure in the pressure chamber and the atmospheric pressure in the laboratory.

When using a small pressure chamber for the testing of electronic measuring instruments a practical
problem is making the connection for the cable(s) between the pressure room and the outer atmosphere
airtight using simple means and without the need to dismantle the connection plug(s).

C.2 Facility for barometric pressure test

It must be clearly emphasised that the facility described below is just one possible solution. Other
solutions may be equally acceptable.

In the described facility, the problem of getting an airtight feed-through for the cables is solved by
creating a water slot and using it to generate the changes in pressure as well.

The principle of the test facility is depicted in Figure C-1 and a practical setup is shown in Figure C-2.
The vessel (1) is partly filled with water.
The EUT (2) is placed on a table (3) and prevents the EUT from becoming wet.

A transparent vessel (4), having a smaller diameter than the one mentioned before, is placed upside
down within the first vessel (1) to form a water seal (5) between the two vessels. Furthermore, there
should be a means (6) that prevents the vessel from floating. This could be either a bar as shown in
Figure C-2 or some other heavy object.

The pressure above the water level in the second vessel (7) can be set by means of a manually operated
pump (8) and its level read on a pressure gauge (9).

The water seal (5) between the two vessels solves the problem of an airtight feed-through for the cables.
The vessel (1) shown in Figure C-2 a has a diameter of about 50 cm.

The pressure in the chamber can be increased by either a small hand pump or by adding a small amount
of water.

As an alternative for the pressure gauge (9), a water manometer (10) consisting of a water-filled plastic
tube and a ruler may be used.
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Warning:

Due to the presence of water and a metal housing, this facility may only be used in situations where
safe voltages occur (U <50V, i.e. extra low voltage range), or no electric power at all.
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Figure C-1 - The basic principle

Figure C-2 - The practical setup
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Annex D

Bibliography and notes

(Informative)

At the time of publication, the editions indicated were valid. All normative documents are subject to
revision, and the users of this Document are encouraged to investigate the possibility of applying the
most recent editions of the normative documents indicated below. Members of IEC and ISO maintain

registers of currently valid International Standards.

The actual status of the standards referred to can also be found on the Internet:

IEC publications: https://webstore.iec.chhttp:wwiv-tee-chisearchpubleur—fathtm
ISO publications: http://www.iso.org/iso/en/CatalogueListPage.CatalogueList

OIML publications: http://www.oiml.org/en/publications/ (free download of PDF files)

In order to avoid any misunderstanding, it is highly recommended that all references to standards in
OIML Recommendations and International Documents be followed by the edition referred to (generally
the year or the date).

Ref. Standards and reference documents Description
[ OIML V 1:2022 International vocabulary of
terms in legal metrology (VIML)
OIML V 2-200:2012 International Vocabulary, drawn up by Working group 2 of the
2] Vocabulary of Metrology — Basic and General | Joint Committee for Guides in Metrology (JCGM),
Concepts and Associated Terms (VIM). 3rd consisting of experts appointed by BIPM, IEC, IFCC,
Edition (Edition 2010 with minor corrections) | ISO, IUPAC, IUPAP, and OIML.
Enumerates a series of environmental tests and
IEC 60068-1 Ed. 7.0 (2013-10), appropriate severities, and prescribes various
[3] Environmental testing — atmospheric conditions for measurements for the
Part 1: General and guidance ability of specimens to perform under normal
Stability date: 2027 conditions of transportation, storage and operational
use.
IEC 60721-3-3 Ed.3.0 (2019-05)
Classification of environmental conditions —
Part 3: Classification of groups of Classifies groups of environmental parameters and
4] environmental parameters and their severities | their severities to which products are subjected when
— mounted for stationary use at weather-protected
Section 3: Stationary use at weather-protected | locations.
locations
Stability date: 2027
IEC 60721-3-4 Ed. 3.0 (2019-05)
Classification of environmental conditions — Classifies groups of environmental parameters and the
Part 3: Classification of groups of severities to which a product may be exposed under
[5] environmental parameters and their severities | use conditions, including periods of erection work

Section 4: Stationary use at non-weather
protected locations
Stability date: 2027

downtime, maintenance and repair, when mounted for
stationary use at locations which are non-weather
protected.
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Ref. Standards and reference documents

Description

IEC 60068-3-4 Ed. 2.0 (2023-06)
Environmental testing —

Part 3: Supporting documentation and
guidance —Section 4. Damp heat tests
Stability date :2027

Provides the necessary information to assist in
preparing relevant specifications, such as standards for
components or equipment, in order to select
appropriate tests and test severities for specific
products and, in some cases, specific types of
application. The object of damp heat tests is to
determine the ability of products to withstand the
stresses occurring in a high relative humidity
environment, with or without condensation, and with
special regard to variations in electrical and
mechanical characteristics. Damp heat tests may also
be utilised to check the resistance of a specimen to
some forms of corrosion attack.

IEC 60068-3-8 Ed. 1.0 (2003-08)
Environmental testing —

Part 3: Supporting documentation and
guidance —Section 8: Selecting amongst
vibration tests

Stability date: 2025

Provides guidance for selecting amongst the IEC
60068-2 stationary vibration test methods Fc
sinusoidal, Fh random and F(x) Mixed mode vibration.

The different steady-state test methods and their aims
are briefly described in Clause 4. Transient test
methods are not included. For vibration testing, the
environmental conditions, especially the dynamic
conditions for the specimen, should be known. This
standard helps to collect information about the
environmental conditions (Clause 5), to estimate or
measure the dynamic conditions (Clause 6) and gives
examples to enable decisions to be made on the most
applicable environmental vibration test method.
Starting from the condition, the method of selecting
the appropriate test is given. Since real life vibration
conditions are dominated by vibration of a random
nature, random testing should be the commonly used
method, see Table 1, Clause 7. The methods included
hereafter may be used to examine the vibration
response of a specimen under test before, during and
after vibration testing. The selection for the
appropriate excitation method is described in Clause 8
and tabulated in Table 2. In this standard specification,
writers will find information concerning vibration test
methods and guidance for their selection.

IEC TR 61000-2-5 Ed.3.0 (2017-01)
Electromagnetic compatibility (EMC) —

Part 2: Environment — Section 5: Description
and classification of electromagnetic

environments
Stability date: 2025

This publication is a technical report intended for
guidance for those who are in charge of writing
immunity standards for an equipment or system. Its
purpose is to classify electromagnetic environments
and help improve the specification of the immunity
requirements of an item containing electrical or
electronic parts, and consequently obtain
electromagnetic compatibility. It also gives basic
guidance for the selection of immunity levels. The
data are applicable to any equipment, subsystem or
system making use of electromagnetic energy and
operating in a specific location as defined by this
report.

IEC 61000-4-3: Edition 4.0 (2020-09) Basic

Provides the immunity requirements of electrical and

EMC Publication —
Electromagnetic compatibility (EMC) —
Part 4: Testing and measurement techniques —

electronic equipment to radiated electromagnetic
energy. It establishes test levels and the required test
procedures. Establishes a common reference for

Section 3: Radiated, radio-frequency,
electromagnetic field immunity test
Stability date: 2025

evaluating the performance of electrical and electronic
equipment when subjected to radio-frequency
electromagnetic fields form any source.
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Ref. Standards and reference documents Description
ISO 7637-1 Ed. 4 (2023-12) Defines basic terms related to electrical disturbances
10 Road vehicles — Electrical disturbance from from conduction and coupling used in the other parts
[10] conducting and coupling — of this standard and gives general information
Part 1: Vocabulary and general considerations | common to all parts.
Provides test methods and procedures to ensure the
compatibility to conducted electrical transients of
equipment installed on passenger cars and commercial
ISO 7637-2 Ed. 3 (2011-03 ; ; -
; ( : ). vehicles fitted with 12 V or 24 V electrical systems. It
Road vehicles — electrical disturbance from ; ST
. : describes bench tests for both the injection and
11 conducting and coupling — 5 ; -
- : . measurement of transients. It is applicable to all types
Part 2: Electrical transient conduction along ; ; -
; of road vehicles independent of the propulsion system
supply lines only S ; ; ;
(e.g. spark ignition or diesel engine, electric motor).
Function performance status classification for
Immunity to transients is also provided.
Provides a common basis for the evaluation of the
1SO 7637-3 Ed. 3 (2016-07) EMC Qf electrqnic instrl'lments, deyic§s and equipment
; - . in vehicles against transient transmission by coupling
Road vehicles — Electrical disturbance by — : - :
conducting and coupling — via lines other than supply lines. The intention of the
12 ) : L. test is to demonstrate the immunity of the instrument,
Part 3: Electrical transient transmission by - 5 ; .
. . : - . device or equipment when subjected to fast transient
capacitive and inductive coupling via lines ; ; .
other than supply lines disturbances coupled from ambient wiring, such as
those caused by switching (switching of inductive
loads, relay contact bounce, etc.).
Specifies electrical loads and provides corresponding
ISO 16750-2 Ed. 5.0 (2023-07) tests and requirements for the mounting of electric and
Road vehicles — Environmental conditions and | electronic systems and components on road vehicles. It
13 testing for electrical and electronic equipment | is applicable to environmental conditions and tests
- affecting electrical and electronic equipment mounted
Part 2: Electrical loads directly on or in the vehicle. It does not cover
electromagnetic compatibility (EMC).
Establishes a common and reproducible reference for
evaluating the immunity of electrical and electronic
equipment when subjected to electrical fast
transient/bursts on supply, signal, control and earth
ports. The test method documented in this part of IEC
61000-4 describes a consistent method to assess the
[EC 61000-4-4 Ed. 3.0 (2012-04) ir;l;rrlll(l)rrlriltgngflan equipment or system against a defined
§ . p .
Basic EMC Publication —
. - The standard defines:
Electromagnetic compatibility (EMC) — test voltage waveform
14 Part 4: Testing and measurement techniques — &

Section 4: Electrical fast transient/burst

immunity test
Stability date: 2025

- range of test levels,

- test equipment,
- verification procedures of test equipment
- test setup,

- test procedure.
The standard gives specifications for laboratory and

post-installation tests. This third edition constitutes a

technical revision of the second version and improves
and clarifies simulator specifications, test criteria and
test setups.
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Ref. Standards and reference documents Description
Provides the immunity requirements, test methods,
IEC 61000-4-5:2014+AMD1:2017 CSV Ed. and range ofrecommended test. levele for electrical
31 (2017-08 and electronic equipment to um.dlrectlonal surges
84(—)asz'c EMC Publication — caused by overvoltage from switching and llghtnmg
[15] | Electromagnetic compatibility (EMC) — tran.51ents. Several test levels are deﬁped whlc.h. relate
Part 4: Testing and measurement techniques — to d1fferent environment and installation copdltlons. It
Section 5: Suree immunity test establishes a common reference for evaluatmg Fhe
Stability date: 2027 performapce of equipment when subleeted to high- ’
- energy disturbances on the power and inter-connection
lines.
Concerns exposure to high temperatures and low
IEC 60068-2-2 Ed 5.0 (2007-07) humidity (qu heet) tests on both non-heaF-dissipating
Environmental testing — and heet-dlssmatlpg specimens and contains the
[16] | Part 2: Test methods — following tests w1th gradgal change of temperature:
Section 2: Test B: Dry heat Bb: for non-heatfdlselpatmg specimens;
Stability date: 2024 Bd: for heat-d}SS}pat}ng specimens and
- Be: for heat-dissipating specimens powered
throughout the test.
Provides guidance regarding the performance of cold
and dry heat tests. This second edition cancels and
replaces the first edition, published in 1974, and
5(31537?51231;11[ ig;;szoz}o& cqnstitutes a technical ?evisior?..The main changes
[17] | Part 3: Supporting documentation and with regard to the previous ed1t10n are as follows:
guidance —Section 1: Cold and dry heat tests - removal. Of guidance regarding thermal
Stability date: 2027 chara'lc.terlstlcs of chamber walls; '
- revision of sections that address environmental
chambers that do not use movement of air for
temperature control.
IEC 60068-2-1 Ed. 6.0 (2007-03)
Environmental testing — Concerns exposure to low temperatures (cold) tests on
[18] | Part 2: Test methods — both non-heat-dissipating and heat-dissipating
Section 1: Test A: Cold specimens.
Stability date: 2024
Provides a test method for determining the suitability
of electro technical products, components or
equipment for transportation, storage and use under
conditions of high humidity. The test is primarily
IEC 60068-2-78 Ed. 2.0 (2012-10) inteqded to permit the observation qfthe effect of hi.gh
Environmental testing — humidity at. constant temperatelre w1theut condensatlon
Part 2: Tests methods — on the specimen over a prescribed pe.rled. Th1§ test
[19] | Section 78:Test Cab: Damp heat, steady state provides a number ofprefened severities .thlgh
Stability date: 2024 temperature, high humidity a.nd‘test' duration. The test
can be applied to both heat-dissipating and non-heat-
dissipating specimens. The test is applicable to small
equipment or components as well as large equipment.
This second edition includes editorial and format
changes with respect to the first edition.
The test chamber from IEC 60068-3-6 has been
introduced.
zi(jifgy?iijﬁ(;efgnzo_(zoo5_08) Determines‘ the suitability of compenents, equipment
Part 2: Test methods — or other art}c.les for use. transpo.rtatlon anel storage
[20] Section 30: Test Db: Damp heat, cvclic under conditions of high humldlty - combined w1th
(12 + 12 hour cvele) - cyclic temperature changes and, in general, producing
Stability date: 2024 condensation on the surface of the specimen.
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Ref. Standards and reference documents Description
Provides methods of test applicable to products which,
during transportation, storage or in service, may be
subjected to falling drops, impacting water or
immersion. The primary purpose of water tests is to
verify the ability of enclosure covers and seals to
maintain components and equipment in good working
order after and, when necessary, under a standardised
drop field or immersion in water. These tests are not

IEC 60068-2-18 Ed. 3.0 (2017-03) corrosion tests and should not be consider'ed or used as

: o such. The effects of a large temperature difference

Environmental testing — between the water and the specimen, such as increased

[21] | Part 2: Test methods — ; - :
; . water ingress resulting from pressure changes, as well

Section 18: Test R and guidance: Water - -

Stability date: 2026 as the?rmal shock, are not mmulgted. Establlshed water
tests in other standards are not intended to simulate
natural rainfall and their quoted intensities are too high
to be adopted for that purpose. Therefore, in addition
to the high-intensity severities, Test R includes an
artificial rain test based on natural conditions but not
taking into account high wind speeds generally
associated with natural rain. Guidance is given on the
applicability of the tests and the severities to be
selected.

IEC 60512-14-7 Ed. 1.0 (1997-10)

Elegtromechanchl con?ponents for electronic Defines a standard test method to assess the effects of

equipment — Basic testing procedures and . . . . -

[22] measuring methods — Part 14: Sealing tests — 1mpact11.1g wate.r or specified fluid on electrical

Section 7: Test 14g: Impacting water connecting devices.

Stability date: 2026

IEC 60529:1989+AMD1:1999+AMD2:2013

CSV Ed. 2.2 (2013-08)

Degrees of protection provided by enclosures | Applies to the classification of degrees of protection

[23] | (P Code) provided by enclosures for electrical equipment with a

Corr.1 (2003-01) Ed. 2.1 rated voltage not exceeding 72.5 kV.

Corr.2 (2007-10) Ed. 2.1

Stability date: 2025 [DL(3]

IEC 60512-11-8 Ed. 1.0 (1995-11)

Electromechanical components for electronic

[24] equipment — Basic testing procedures and Defines a standard test method to assess the ability of
measuring methods — Part 11: Climatic tests — | a connector to withstand driving fine sand and dust.

Section 8: Test 11h — Sand and dust

Stability date: 2026

IEC 60721-2-5 Ed. 1.0 (1991-07) Presents characteristics of dust, sand and salt mist

Classification of environmental conditions — appearing in nature, and describes the influences from

[25] | Part 2: Environmental conditions appearing in | these environmental factors to which products are
nature — Section 5: Dust, sand, salt mist liable to be exposed during storage, transportation and

Stability date: 2024 use.

IEC 60068-2-11 Ed. 4.0 (2021-03)

Environmental testing — Compares resistance to deterioration from salt mist

126] Part 2: Test methods — between specimens of similar construction. May be

Section 11: Test Ka: Salt mist

Stability date: 2027

used to evaluate the quality and the uniformity of
protective coatings.
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11513:1(\31'5231162;12[:;7[521;()—(2005_4) Provid.es meth(?ds of mounting .components and
Part 2: Test methods — mquntmg requlremc?qts for equlpment anq other
[27] Section 47: Mounting of specimens for articles, for th.e famlhes ofdynamlf: tes.ts in IEC
vibration, impact and similar dynamic tests 60068-2 .that is impact (Test E), vibration (Test F) and
Stability date: 2029 acceleration, steady-state (Test G).
Determines the adequacy of specimens to resist
dynamic loads without unacceptable degradation of its
functional and/or structural integrity when subjected to
the specified random vibration test requirements.
Broadband random vibration may be used to identify
};ﬁ;gfﬁijﬁjﬁgni]_(zo 19-10) accumu!ated stress effects and the r@sulting .
Part 2: Test methods — mechanical weakness and de.gradatllon in the spef:lﬁed
[28] Section 64: Test Fh: Vibration, broad-band performance. Thls. standard L apphcable to SPeCIC s
random and guidance : which may bp subjected to v1braF10n ofa stochashc
Stability date: 2025 natgre resulting from transp.orta.tlon or operatlongl
- environments, for example in aircraft, space vehicles
and land vehicles. It is primarily intended for
unpackaged specimens and for items in their
transportation container when the latter may be
considered as part of the specimen itself.
};ﬁ;&?ﬁijﬁ tF;(vithg 52007_] 2) Concerns a method gf test whi.c.h provides a standard
[29] | Part 2: Tests — progedure to determine Fhe ab1l1tY of Componepts
m t Fe: Vibration (sinusoidal) equlp.rr.lent anq othgr art1gles t.o withstand specified
Stability date: 2027 severities of sinusoidal vibration.
IEC 60068-2-31 Ed 2.0 (2008-05) Provides a tc'ast procedure for si.mullating.the effects of
Environmental testing — rough handling shocks, primarily .m equmment-tvp.e
Part 2: Test methods — specimens, the effec‘Fs of knqcks, jolts and falls Whl'Ch
Ba Sectioln 31: Test Ec: Rough handling shocks may be r.ecelved durmg repair work or rough.handlmg
orimarily f;)r equipiﬁen I-type specimens * in operatlonal.use. This prgcedure Fioes not mmulgte
Stability date: 2026 the effects of impacts received during transportation as
. loosely constrained cargo.
1113(5378?()6154-2. 1979+AMDI1:1992 CSV Ed. 1.1 Gives the limiting v.alues fgr power received by land-
(—)Opemting conditions for industrial-process based and offshore industrial-process measgrement
[ﬂ] measurement and control equipment — and Co.erI sy§tems or parts of systems .d.urlng
Part 2: Power oper.'fmon. Maintenance and repair conditions are not
Stability date: 2024 considered.
Provides test methods for immunity to ripple at the DC
input power port of electrical or electronic equipment.
IEC 61000-4- Thits st;avndar'd is applicat;!e(;ci)low—tvoltalge Dt(li power
Pre v ———— ) ports of equipment supplied by external rectifier
}.72'] 3(9)?)2;?)]\1/”)1 :2001+AMD2:2008 CSV Fd. sy;tems, or batteries which are being charged.
Basic EMC Publication — This standard defines:
[32] | Electromagnetic compatibility (EMC) — - fest volt;ltge tV\lfavelf orm
Part 4: Testing and measurement techniques — : i:;ltgeeierzelforeve ~
Section 17: Ripple on DC input power port Egetu—i
lsn:n;ulntl dtets . 2027 - test procedure.
e This test does not apply to equipment connected to
battery charger systems incorporating switch mode
converters.
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IEC TR 61000-4-1 Ed.1.0 (2016-04) . L .
; N Provides applicability assistance to the users and
Basic EMC publication — - - -
. . manufacturers of electrical and electronic equipment
Electromagnetic compatibility (EMC) — . :
: . . on EMC standards within the IEC 61000-4 series on
33 Part 4-1: Testing and measurement techniques ; ;
B testing and measurement techniques.
Section 1: Overview of IEC 61000-4 series E}rlgivc‘Seosfii‘l‘:vr:inriz;:’menda“O“S concerning the
Stability date: 2025 :
IEC TR 61000-2-1 Ed. 1.0 (1990-05) Has the status of a technical report, and gives
Electromagnetic compatibility (EMC) - information on the various types of disturbances that
Part 2: Environment — Section 1: Description | can be expected on public power supply systems. The
34 of the environment — Electromagnetic following disturbance phenomena are considered:
[34] environment for low-frequency conducted harmonics, inter-harmonics, voltage fluctuations,
disturbances and signalling in public power voltage dips and short supply interruptions, voltage
supply systems unbalance, mains signalling, power frequency
Stability date: 2027 variation, and DC components.
IEC 61000-4-
: + : + R . . . . .
%8213339%24])1 2001+AMD2:2009 CSV Ed Establishes a reference for evaluating the immunity of
. - . . . .
EJ—)lectmmaonetic compatibility (EMC) - Part 4 ele(ftr%c and electronic equipment when subjected to
. : variations of the power frequency. Only conducted
[35] | 28: Testing and measurement techniques - ; : P -
. . - : . phenomena are considered, including immunity tests
Variation of power frequency, immunity test . . - p
: R for equipment connected to public and industrial
for equipment with input current not
; networks.
exceeding 16 A per phase
Stability date: 2027
This standard is concerned with conducted
disturbances in the frequency range from 0 kHz to 9
kHz, with an extension up to 148.5 kHz specifically
for mains signalling systems. It gives compatibility
IEC 61000-2- levels for public low voltage AC distribution systems
2:2002+AMD1:2017+AMD2:2018 CSV Ed. having a nominal voltage up to 420 V, single-phase or
2.2 (2018-05) 690 V., three-phase and a nominal frequency of 50 Hz
Electromagnetic compatibility (EMC) - or 60 Hz.

36 Part 2 Environment — Section 2: Compatibility levels are specified for electromagnetic
Compatibility levels for low-frequency disturbances of the types which can be expected in
conducted disturbances and signalling in public low voltage power supply systems, for
public low-voltage power supply systems guidance in:

Stability date: 2027 - the limits to be set for disturbance emission into
public power supply systems:;
- the immunity limits to be set by product committees
and others for the equipment exposed to the conducted
disturbances present in public power supply systems.
Provides test methods for immunity to voltage dips,
IEC 61000-4-29 Ed. 1.0 (2000-08) short interruptions and voltage variations at the DC
Basic EMC Publication — input power ports of electrical or electronic equipment.
Electromagnetic compatibility (EMC) — This standard is applicable to low voltage DC power
37 Part 4: Testing and measurement techniques — | ports of equipment supplied by external DC networks.
B7] Section 29: Voltage dips, short interruptions This standard defines:
and voltage variations on d.c. input power - the range of test levels,
port immunity tests - the test generator,
Stability date: 2025 - the test setup,
- the test procedure.
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[38]

IEC 61000-4-11 Ed.3.0 (2020-01)
Basic EMC Publication —
Electromagnetic compatibility (EMC) —

Part 4: Testing and measurement techniques —

Section 11:Voltage dips, short interruptions

and voltage variations immunity tests for

equipment with input current up to 16 A per

phase
Stability date: 2028

Provides the immunity test methods and range of
preferred test levels for electrical and electronic
equipment connected to low-voltage power supply
networks for voltage dips, short interruptions, and
voltage variations.

It applies to equipment having a rated input current not
exceeding 16 A per phase, for connection to 50 Hz or
60 Hz AC networks.

It does not apply equipment for connection to 400 Hz
AC networks. The object of this standard is to
establish a common reference for evaluating the
immunity of electrical and electronic equipment when
subjected to voltage dips. short interruptions and
voltage variations.

[39]

IEC 61000-6-1 Ed. 3.0 (2016-08)

Basic EMC Publication —
Electromagnetic compatibility (EMC) —
Part 6: Generic standards — Section 1:
Immunity for residential, commercial and

Defines the immunity performance requirements for
electrical and electronic apparatus intended for use in
residential, commercial and light-industrial
environments, both indoor and outdoor and for which
no dedicated product or product-family standard
exists. Immunity requirements in the frequency range
0 kHz to 400 GHz are covered in relation to
continuous and transient conducted and radiated
disturbances, including electrostatic discharges and are
specified for each port considered. This standard
applies to apparatus intended to be directly connected

light-industrial environments
Stability date: 2025

to a low-voltage public mains network or connected to
a dedicated DC source which is intended to interface
between the apparatus and the low-voltage public
mains network. This standard also applies to apparatus
which are battery operated or powered by a non-
public, but non-industrial, low voltage power
distribution system if they are intended to be used in
the environments described above.

[40]

IEC 61000-6-2 Ed. 3.0 (2016-08)

Basic EMC Publication —
Electromagnetic compatibility (EMC) —
Part 6: Generic standards — Section 2:
Immunity for industrial environments
Stability date :2025

Defines the immunity performance requirements for
electrical and electronic apparatus intended for use in
industrial environments, both indoor and outdoor and
for which no dedicated product or product-family
immunity standard exists. Immunity requirements in
the frequency range 0 Hz to 400 GHz are covered, in
relation to continuous and transient, conducted and
radiated disturbances, including electrostatic
discharges, and are specified for each port considered.
This standard applies to apparatus intended to be
connected to a power network supplied from a high or
medium voltage transformer dedicated to the supply of
an installation feeding manufacturing or similar plant,
and intended to operate in or in proximity to industrial
locations, as described below. This standard also
applies to apparatus which are battery operated and
intended to be used in industrial locations. Industrial
locations are in addition characterised by the existence
of one or more of the following:

- industrial, scientific and medical (ISM) apparatus (as
defined in CISPR 11);

- heavy inductive or capacitive loads are frequently
switched;

- currents and associated magnetic fields are high.
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IEC 61000-4-
13223821;ﬁ1;4])1 2009 AMD2:2015 CSV Ed. Provides the i.mmunity test method; and range of .
84(—)asz'c EMC Publication — prefened baS}c test levels for electrical and electronic
Electromagnetic compatibility (EMC) — egumment with rated. current up tq 16 A per phase at

[41] Part 4: Testing and measurement techniques — dlsturbange frequencies up to and mcludmg 2 kHz (for
Section 13: Harmonics and interharmonics 20 Hz malns) apd 2.4 kHz (for 60 Hz mains) for
includine mains signalling at a.c. power port, harmonics and inter-harmonics on low voltage power
low frequency immunity tests networks.

Stability date: 2026
Provides the immunity requirements and test methods
for electrical and electronic equipment to conducted
differential mode disturbances and signalling in the
IEC 61000-4-19 Ed 1.0 (2014-05) range 2 kHz up‘to 150 kHz at a.c. power po?ts. ‘
Busic EMC Publication — These tgsts are intended Fo demonstrate the 1mmun1ty
Electromagnetic compatibility (EMC) — of §lectrlcal and electronic equipment operating at a
Part 4: Testing and measurement techniques — mains supply voltage up t.O 280 V (from phase to

[42] | Section 19: Test for immunity to conducted, neutral or phase to earth, if no neutral is used) and a
differential mode disturbances and signalling frequency Of.SO Hz o 60 Hz W,he“ subjected to
in the frequency range from 2 kHz to 150 kI, conduct.ed., dlfferentlal mode dlsturbar}ces such as
4t a.c. power ports those orlgmat'mg from power electronics and power
Stability date: 2026 line communication systems (PLC).

- The immunity to harmonics and interharmonics,
including mains signalling, on a.c. power ports up to 2
kHz in differential mode is covered by IEC 61000-4-
13 [41].
gizfif }E(;\(/)[(gtjbl;ii.afifn(%oog_og) Provides the immgnity requi.rc?ments of equipment,
Electromagnetic compatibility (EMC) — oply under operational conditions, to magnetic

[43] | Part 4: Testing and measurement techniques — dlrit:il;iﬁ?;s;: dp(?(\))vrzinféféliz(lﬂllgzaﬁ(l)?sed to:
zsnizﬁ 8.l1;0lwer frequency magnetic field - indugtrial installations .and power plants .
—ILStabili ty date: 2027 - medium voltage and high voltage sub-stations.

IEC 61000-4-6 Ed 5.0 (2023-06) Provides the immunity requirements of electrical and
Basic EMC Publication — electronic equipment to conducted electromagnetic
Electromagnetic compatibility (EMC) — disturbances originating from intended radio-

[44] Part 4: Testing and measurement techniques — | frequency (RF) transmitters in the frequency range 9
Section 6: Immunity to conducted kHz up to 80 MHz. Equipment not having at least one
disturbances, induced by radio-frequency conducting cable (such as mains supply, signal line or
fields earth connection), which can couple the equipment to
Stability date: 2027 the disturbing RF fields is excluded.
gizfif g&%tﬁl?liit?o?q (_2022_02) Provides rad’iated i.mmunity .test mgthods for electrical
Electromagnetic compatibility (EMC) — and electronic equmment. using various tvp.es of

[45] | Part 4: Testing and measurement techniques — transvgrse electromagnetic (TEM) waveguldeg. These
Section 20: Emission and immunity testing in types include open structurqs (for example, striplines
iransverse electromaznetic (TEM) waveeuides and electromagnetic pulse simulators) and closed
Stability date: 2025 structures (for example, TEM cells).

IEC 61000-4-39 Electromagnetic 2 Specifies immunity requirements for electrical and
compatibility (EMC) - Part 4-39: Testing and | electronic equipment when it is exposed to radiated
measurement techniques - Radiated fields in electromagnetic energy from RF transmitters used in

[46] | close proximity - Immunity test close proximity. It establishes test levels and the

» required test procedures. The applicable frequency
Stability date: 2025 range is 9 kHz to 6 GHz. It has the status of a basic
EMC publication in accordance with IEC Guide 107.

93




OIML D 11:20xx (E)

TC5_SC1_P1_NO18

Ref. Standards and reference documents Description
IEC 61000-4-2 Ed. 2.0 (2008-12) Provides the immunity requirements and test methods
Basic EMC Publication — for electrical and electronic equipment subjected to
Electromagnetic compatibility (EMC) — static electricity discharges, from operators directly.

47 Part 4: Testing and measurement techniques — | and from any person to adjacent objects. It
Section 2: Electrostatic discharge immunity additionally defines ranges of test levels which relate
test to different environmental and installation conditions
Stability date: 2024 and establishes test procedures.

48] OIML D 31:2023 General requirements for

software-controlled measuring instruments
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