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INTERNATIONAL ELECTROTECHNICAL COMMISSION

APPLICATION OF UNCERTAINTY OF MEASUREMENT
TO CONFORMITY ASSESSMENT ACTIVITIES
IN THE ELECTROTECHNICAL SECTOR

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object C is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards$,

Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter S o as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any I E 8 S A interested
in the subject dealt with may participate in this preparatory work. and non-
governmental organizations liaising with the IEC also participate in this_grepa tes closely
with the International Organization for Standardization (ISO) in accorde R conditteps determined by
agreement between the two organizations

The formal decisions or agreements of IEC on technical matters expre possible, an international
consensus of opinion on the relevant subjects since each & i S i épresentation from all

interested IEC National Committees.

Publications is accurate, IEC cannot be Y0NSible y a0 hich they are used or for any
misinterpretation by any end user.

pond%itloal Qr regional publication shall be clearly indicated in

onf aJndependent certification bodies provide conformity

All users should re

No liability shall entployees, servants or agents including individual experts and
members of its techhjeal s bational Committees for any personal injury, property damage or
other damage of an vAether direct or indirect, or for costs (including legal fees) and
expenses arisingd out, Of ication, /use of, or reliance upon, this IEC Publication or any other IEC

between any IEC Publication and the corre
the latter.

Attention is<draw e references cited in this publication. Use of the referenced publications is
indispensa ation of this publication

Attentio he possibility that some of the elements of this IEC Publication may be the subject of
patent rig held responsible for identifying any or all such patent rights

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition GUIDE 115:2007. A vertical bar appears in the margin
wherever a change has been made. Additions are in green text, deletions are in
strikethrough red text.
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This second edition of IEC Guide 115 has been prepared, in accordance with
ISO/IEC Directives, Part 1, Annex A, by IECEE/CTL. This is a non-mandatory guide in
accordance with SMB Decision 136/8.

This second edition cancels and replaces the first edition published in 2007.

The main changes with respect to the previous edition are as follows:

a) editorial alignment to ISO/IEC 17025:2017 without adapting the technical content;

b) references to ISO/IEC 17025:2005 and ISO/IEC 17025:2017 in order to help for the
transition to the new edition of ISO/IEC 17025.

The text of this IEC Guide is based on the following documents:

Four months' vote Report on voting
SMBNC/8/DV SMBNC/14/RW_
Full information on the voting for its approval can be found_in eport on woting indicated in

the above table.

C Directives, Part 2, and
ISO/IEC Directives, IEC

This publication has been drafted i
developed in accordance with 1SO/I

developed by IEC are described in gre ter@

N

and

that it contai rexconsidered to be useful for the correct
understanding of/i ers>should therefore print this document using a
colour printer. /\

IMPORTANT - Tl: ‘colour Mmsi ge_on\the cover page of this publication indicates



http://www.iec.ch/members_experts/refdocs
http://www.iec.ch/standardsdev/publications
https://standards.iteh.ai/catalog/standards/iec/36c9d846-a34e-417c-9e5c-07e7466f9bb0/iec-guide-115-2021

IEC GUIDE 115:2021 RLV © IEC 2021 -5-

INTRODUCTION

This document has been prepared by the IECEE Committee of Testing Laboratories (CTL) to
provide guidance on the practical application of the measurement uncertainty requirements of
ISO/IEC 17025 to the electrical safety testing conducted within the IECEE CB Scheme.

The IECEE CB Scheme is a multilateral, international agreement, among over 40 countries
and some 60 national certification bodies, for the acceptance of test reports on electrical
products tested to IEC standards.

The aim of the CTL is, among other tasks, to define a common understanding of the test
methodology with regard to the IEC standards as well as to ensure and eon{inually improve

can decide to make use of it if necessary:

TECHNICAL COMMITTEE 13:

_54! -hg A
==

PMENT_EGR\ -

TECHNICAL COMMITTEE 17: GEAR AND CONTROLGEAR
TECHNICAL COMMITTEE A8: \LBATIONS OF SHIPS AND OF MOBILE

TECHNICAL COMMITT
TECHNICAL COMMIT

TECHNICAL CO% =
TECHNICAL COMM

TECHNICAL EE 3 POWER CAPACITORS AND THEIR APPLICATIONS
TECHNIgZ N K 34 EAMPS-AND RELATED EQUPMENT LIGHTING
TECHNICA - E 5: PRIMARY CELLS AND BATTERIES

TECHNICAL COM ] INSTRUMENT TRANSFORMERS

TECHNICAL COMMITTEE 40: CAPACITORS AND RESISTORS FOR ELECTRONIC
EQUIPMENT

TECHNICAL COMMITTEE 47: SEMICONDUCTOR DEVICES

TECHNICAL COMMITTEE 59: PERFORMANCE OF HOUSEHOLD AND  SIMILAR
ELECTRICAL APPLIANCES

TECHNICAL COMMITTEE 61: SAFETY OF HOUSEHOLD AND SIMILAR ELECTRICAL
APPLIANCES

TECHNICAL COMMITTEE 62: ELECTRICAL EQUIPMENT IN MEDICAL PRACTICE

TECHNICAL COMMITTEE 64: ELECTRICAL INSTALLATIONS AND PROTECTION
AGAINST ELECTRIC SHOCK

TECHNICAL COMMITTEE 65: INDUSTRIAL-PROCESS MEASUREMENT, CONTROL AND
AUTOMATION
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TECHNICAL COMMITTEE 66: SAFETY OF MEASURING, CONTROL AND LABORATORY
EQUIPMENT

TECHNICAL COMMITTEE 76: OPTICAL RADIATION SAFETY AND LASER EQUIPMENT
TECHNICAL COMMITTEE 77: ELECTROMAGNETIC COMPATIBILITY
TECHNICAL COMMITTEE 78: LIVE WORKING

TECHNICAL COMMITTEE 80: MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS

TECHNICAL COMMITTEE 82: SOLAR PHOTOVOLTAIC ENERGY SYSTEMS
TECHNICAL COMMITTEE 110: ELECTRONIC DISPLAYS

@%
S
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APPLICATION OF UNCERTAINTY OF MEASUREMENT
TO CONFORMITY ASSESSMENT ACTIVITIES
IN THE ELECTROTECHNICAL SECTOR

1 Scope

This Guide presents a practical approach to the application of uncertainty of measurement to
conformity assessment activities in the electrotechnical sector. It is specifically conceived for
use in IECEE Schemes as well as by testing laboratories engaged inh testing electrical
products to national safety standards. It describes the applicatioq of ungertainty of
measurement principles and provides guidance on making uncertai easurement
calculations. It also gives some examples relating to uncertainty of S 9

for product conformity assessment testing.

2 Normative references

The following documents are referred to in the text i some or all of their
content constitutes requirements of this docume ces, only the edition
cited applies. For undated references, iof nced document (including
any amendments) applies.

ISO/IEC 17025, General requiremen ypoetence of testing and calibration

laboratories
BIPM._I o lSOMUPAG uBAD Ot )

ISO and IEC™
addresses:

terminological databases for use in standardization at the following

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1

coverage factor

number that, when multiplied by the combined standard uncertainty, produces an interval
(the expanded uncertainty) about the measurement result that—may can be expected to
encompass a large, specified fraction (e.g. 95 %) of the distribution of values that could be
reasonably attributed to the measurand

3.2
combined standard uncertainty
result of the combination of standard uncertainty components
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3.3
error of measurement

result of a measurement minus a true value of the measurand—(netprecisely—quantifiable

Note 1 to entry: The error of measurement is not precisely quantifiable because the true value lies somewhere
unknown within the range of measurement uncertainty.

3.4
expanded uncertainty
value obtained by multiplying the combined standard uncertainty by a coverage factor

3.5
level of confidence
probability that the value of the measurand lies within the quoted range

3.6

measurand
quantity subjected to measurement, evaluated in the state a agured system
during the measurement itself

[SOURCE: IEC 60359:2001, 3.1.1, modified — The N@

3.7
quantity X;
source of uncertainty

3.8
standard deviation
positive square root of the

3.9

standard uncer

estimated standa e

3.10

uncertainty ofm

parameter, associafed with esult of a measurement, that characterizes the dispersion of
the values - ~ sty be attributed to the measurand

3.11

Type A evaluation method

method of evaluation of uncertainty of measurement by the statistical analysis of a series of
observations

3.12

Type B evaluation method

method of evaluation of uncertainty of measurement by means other than the statistical
analysis of a series of observations

4 Application of uncertainty of measurement principles

4.1 General

411
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Qualification and acceptance of Certification Body Testing Laboratories (CBTLs), e.g. in the
IECEE, are performed according to ISO/IEC 17025.

ISO/IEC 17025:2005, 5.4.6.2

"Testing laboratories shall have and apply procedures for estimating uncertainty of measure-
ment. In certain cases, the nature of the test method may preclude rigourous, metrologically
and statistically valid, calculation of uncertainty of measurement. In these cases the
laboratory shall at least attempt to identify all the components of uncertainty and make a
reasonable estimation, and shall ensure that the form of reporting of the result does not give a
wrong impression of the uncertainty. Reasonable estimation shall be based on knowledge of
the performance of the method and on the measurement scope and shall make use of, for
example, previous experience and validation data.

NOTE 1 The degree of rigour needed in an estimation of uncertainty of measurementd actors such as:
— the requirements of the test method;
— the requirements of the client;

— the existence of narrow limits on which decisions on conformance to a specifica

NOTE 2 In those cases where a well-recognized test method specifielimit lues of\the major sources of

uncertainty of measurement and specifies the form of presentati
considered to have satisfied this clause by following the test methdd and ont

ISO/IEC 17025:2017, 7.6

7.6.1 Laboratories shall
evaluating measurement d
arising from sampling,

7.6.2 A Iaboral@
measurement un I

o measurement uncertainty. When
that are of significance, including those

a well-recognized test method specifies limits to the values of the major sources of
measurement uncenainty wnd specifies the form of presentation of the calculated results, the laboratory is
considered to have satis{igd 7.6.3 by following the test method and reporting instructions.

NOTE 2 For a particular method where the measurement uncertainty of the results has been established and
verified, there is no need to evaluate measurement uncertainty for each result if the laboratory can demonstrate
that the identified critical influencing factors are under control."

4.1.2 |ECHSO17025|SO/IEC 17025:2005, 5.10.3.1 c) states:

"c) where applicable, a statement on the estimated uncertainty of measurement; information
on uncertainty is needed in test reports, when it is relevant to the validity-ef or application
of the test results, when a—elient’'s customer’s instruction so requires, or when the
uncertainty affects compliance to a specification limit;".
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ISO/IEC17025:2017, 7.8.3.1 c) states:

"c) where applicable, the measurement uncertainty presented in the same unit as that of the
measurand or in a term relative to the measurand (e.g. percent) when:

it is relevant to the validity or application of the test results;

a customer's instruction so requires, or

the measurement uncertainty affects conformity to a specification limit;".

4.1.3 ECASO17025 ISO/IEC 17025 was written as a general use document, for all
industries. Uncertainty of measurement principles are applied to laboratory testing and
presentation of test results to provide a degree of assurance that decisions made about
conformance of the products tested according to the relevant requi ements are valid.

sncertainty of
measurement principles under the CB Scheme, while CI e provides

guidance on making uncertainty of measurement calcula

ace with requirements are most often based on a
consensus of judg its of the test result should be. Exceeding the limit by a
small amoun s in an imminent hazard. Test methods used-may can have a

fhe maximum permissible uncertainty expected to be achieved
when the Historically, test laboratories have used state-of-the-art equipment
and not ncenfainty of measurement when comparing results to limits. Safety
standards h loped in this environment and the limits in the standards reflect this
practice.

4.3.2 Test parameters that influence the results of tests can be numerous. Nominal
variations in some test parameters have little effect on the uncertainty of the measurement
result. Variations in other parameters—may can have an effect. However, the degree of
influence can be minimized by limiting the variability of the parameter when performing the
test.

4.3.3 A frequent way of accounting for the effects of test parameters on test results is to
define the acceptable limits of variability of test parameters. When this is done, any variability
in measurement results obtained due to changes in the controlled parameters is not
considered significant if the parameters are controlled within the limits. Examples of the
application of this technique require:

a) input power source to be maintained: voltage 12 %, frequency 10,5 %, total harmonic
distortion maximum 3 %;

b) ambient temperature: 23 °C t 2 °C;

c) relative humidity: 93 % = 2 % (RH);
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d) personnel: documented technical competency requirements for the test;
e) procedures: documented laboratory procedures;

f) equipment accuracy: instrumentation with accuracy according to CTL-decision—254A OD-
5014.

NOTE The acceptable limits in items a) through c) are given as examples and do not necessarily represent actual
limits established.

4.3.4 The end result of controlling sources of variability within prescribed limits is that the
measurement result can be used as the best estimate of the measurand. In effect, the
uncertainty of measurement about the measured result is negligible with regard to the final
pass/fail decision.

4.4 Uncertainty of measurement principles — Application of proced

4.4.1 When a test results in measurement of a variable, there is whceg sociated with
the test result obtained.

4.4.2 Procedure 1, see Figure 1, is used when calculation™ rtainty @f m&asurement is
required by CHSO 025 54682 and 51031 item> \ £025%017, 7.6.3 and
7.8.3.1 c). Calculate the uncertainty for measureme

Measured value

AENEAN

o
(\P \sf Measurement result o
\ Upper limit of uncertainty —--—-- —_
Lower limit of uncertainty - ——-—-

Measurement
IEC

Figure 1 — Procedure 1: uncertainty of measurement calculated

4.4.3 Procedure 2, see Figure2, is wused when : -
ISO/IEC 17025:2017, 7.6.3, Note 2, applies. Procedure 2 is the traditional method used under
the CB Scheme and has been referred to as the "accuracy method". The test performed is
routine. Sources of uncertainty are minimized so that the uncertainty of the measurement
need not be calculated to determine conformance with the limit. Variability in test parameters
is within acceptable limits. Test parameters such as power source voltage, ambient
temperature and ambient humidity are maintained within the defined acceptable limits for the
test. Personnel training and laboratory procedures minimize uncertainty of measurement due
to human factors. Instrumentation used has an uncertainty within prescribed limits.
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NOTE The name, accuracy method, comes from the concept of limiting uncertainty due to instrumentation by
using instruments within prescribed accuracy limits. For this purpose, the accuracy specification for an instrument
is considered the maximum uncertainty of measurement attributable to the instrument.

EN
g
e
o
5
= (]
o] Limit —
o Fail
Pass
Pass \
7eas Mt (o]
N~/ -
\J Measurement
IEC
cy method
4.4.4 The measurem S C i d in Jconformance with the requirement if it is
within the prescribed | i Calculate the uncertainty associated with the

measurement re@

urement test

supply to a mains source of rated voltage, 2 %, and rated
> output voltage from power supply while loaded to rated current,

Use meters having an accuracy conforming to CTL-deeision254A OD-5014.
The power supply conforms to the requirements if the output voltage is +5 % of rated

value.
b) Results
Power supply rating: 240 V, 50 Hz input; 5 V d.c., 2 A output. See Table 1.
Table 1
Input Output

U Frequency 1
Y Hz A v
242 50 2,01 5,1

Test ambient temperature: 24 °C.
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