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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 R 126-1&2, Edition 201x — was developed by Project Group 3 of OIML
TC 17/SC 7 Evidential breath analyzers. It was approved for final publication by the International Committee of
Legal Metrology in 201x and will be submitted to the International Conference on Legal Metrology in 201x for
formal sanction.

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)1 42 8217 27

E-mail: biml@oiml.org

Internet: www.oiml.org
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1 Introduction

Evidential Breath alcohol analyzers (EBA) are used worldwide in professional applications like law enforcement,

promotion of traffic safety and work safety. Test results may lead to severe consequences for everybody involved.
Therefore, the test results shall be reliable and acceptable.

This document contains a description of the minimum technical requirements to be met for compliance testing for
EBAs. It contains also details concerning the compliance testing and performance requirements as a prerequisite
‘or approval.

Any appropriate technology capable of providing the functionality required in this document may be used.

EBASs considered in _this standard use mouthpieces for sampling the breath specimens.

2 Scope

This Recommendation applies to quantitative breath-aleehol-analyzersEBAs that render a measurement result of
alcohol concentration in exhaled human breath for the purpose of establishing compliance with national policy for
fighting against alcohol abuse.
These types of quantitative breath-aleohelanalyzersEBAs are referred to by some national authorities as
“evidential” breath-aleohel-analyzersEBAs and serve to provide the principal means by which a definitive alcohol
measurement is obtained.
These devices are not to be confused with those that provide a preliminary result, or do not quantitatively indicate
a measurement result (i.e. pass/fail devices), or which do not provide a sufficiently accurate result to definitively
establish a breath alcohol concentration (often referred to as breath alcohol “screening” devices).
For the purpose of this Recommendation, the term “alcohol” shall be used to refer to ethyl alcohol or ethanol.
Additionally, some national authorities may require that breath-aleohol-analyzersEBAs be equipped with special
features, for example:

e detecting the presence of alcohol in the upper respiratory tract;
prohibiting the displaying or reporting of results that do not represent the final measurement result;
mandating the inclusion of a printing device;
prohibiting operation of the analyzer in the event that no paper is detected in the printing device;
requiring further printed information in addition to the final measurement result;
requiring final measurement results to be displayed and reported in terms other than the alcohol content in
exhaled human breath (i.e. physiological conditions or in terms of other quantities).

The purpose of this Recommendation is to enumerate the minimum metrological specifications and tests applicable
to type approval of quantitative breath-aleohel-analyzersEBAs, recognizing national differences in legal systems. It
also gives guidance for establishing metrological specifications for initial and in-service verifications.

1. Committee Draft TC17/ SC 7 p3: revision of R126 December 2015 page 11 of 119
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3 Terms and definitions

31 General metrology and legal metrology terms

The basic terminology used in this document is consistent with the definitions in OIML V2 International
Vocabulary Metrology — Basic and General Concepts and Associated Terms (VIM) HH}and OIML V1 2BV
revision)-International Vocabulary of Terms in Legal Metrology (VILM)}{21}).

For convenience, the most important definitions concerning this recommendation are presented here again.
Remark of the Secretariat: Delft, June 30 - July 1, 2015: It was agreed on to postpone the assessment of

the chapter terms and definitions until the rest of the document is completed.~Sinee-t-was-already-elearthat

3.1.1 measurement error (VIM 2.16-H}H-)

measured quantity value minus a reference quantity value

3.1.2 adjustment of a measuring system (VIM 3.11)

set of operations carried out on a measuring system so that it provides prescribed indications corresponding to
given values of a quantity to be measured

3.1.3  calibration (VIM 2.39)

operation that, under specified conditions, in a first step, establishes a relation between the quantity values with
measurement uncertainties provided by measurement standards and corresponding indications with associated
measurement uncertainties and, in a second step, uses this information to establish a relation for obtaining a
measurement result from an indication

3.1.4 _ verification of a measuring instrument (VIML 2.09)

conformity assessment procedure (other than type evaluation) which results in the affixing of a verification mark
and/or issuing of a verification certificate.
Note See also OIML V2-200:2012, 2.44.

3.1.5 _ software terminology

Terms will be defined/ inserted later, when the documented is completed.

31:23.1.6 disturbance (OIML D 11, 3.13.2-}6})

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

Note: An influence quantity is a disturbance if the rated operating conditions for that influence quantity are not
specified.

1. Committee Draft TC17/ SC 7 p3: revision of R126 December 2015 page 12 of 119



TC 17/ SC 7: Evidential breath analyzers

3433.1.7 significant fault (OIML D 11, 3.10-}6})-)

difference between the error (of indication) and the intrinsic error greater than the value specified in this
Recommendation. Significant faults are only relevant to electronic measuring systems.

Jditional definiti . el 5.9 Sionifi faul
Pault-greater than the magnitude of the MPL defined in 5.2,
o . . 5 - . ; i

3.1.43.1.8 20 intrinsic error (OIML D 11, 3.7-}6-)

error of a measuring instrument, determined under reference conditions .

31:53.1.9 Experimental standard deviation (GUM G001-100, 4.22)

The experimental standard deviation is given by the formula:

Z?=1(Yi B }:’ )z

n—1

where:

n = the number of measurements made at a given mass concentration,

Yi = the ith measurement (out of n) for the given mass concentration,

Y= the arithmetic mean of the n values.

The experimental standard deviation for all mass concentrations shall be less than or equal to one third of the
maximum permissible error.

31:63.1.10 Measurement precision_(VIM 2.15)

closeness of agreement between indications or measured quantity values obtained by replicate measurements on
the same or similar objects under specified conditions.

3.1.73.1 {gVIM 2. JSHH _)

measurement precision under a set of repeat-ability conditions of measurement.

PAM22HHH

31.93.1.12 repeatability condition of measurement (VIM 2.20)

condition of measurement, out of a set of conditions that includes the same measurement procedure, same
operators, same measuring system, same operating conditions and same location, and replicate measurements on
the same or similar objects over a short period of time.

PAM220HH

3.4:103.1.13  measurement reproducibility (VIM 2.25)

measurement precision under reproducibility conditions of measurement.

VM 225111

3:4-413.1.14 _ reproducibility condition of measurement (VIM 2.24)

condition of measurement, out of a set of conditions that includes different locations, operators, measuring
systems, and replicate measurements on the same or similar objects .

VM 224111
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3.1.15 stability of a measuring instrument (VIM 3.19)

property of a measuring instrument, whereby its metrological properties remain constant in time

3.2 Specific terms

3.2.1 evidential breath alcohol analyzer (EBA)

instrument that measures and displays the breath alcohol mass concentration of exhaled human breath within
specified error limits .

3.2.2 stationary breath alcohol analyzer (stationary EBA)

evidential breath alcohol analyzer intended only for use in a fixed location within buildings or places providing
stable environmental operating conditions.

3.2.3 mobile breath alcohol analyzer (mobile EBA)

evidential breath alcohol analyzer intended for use in mobile applications (e.g. in vehicles)OHVHERI26:2012(Ey7
and easily transportable, but depending on an external power source.

3.2.4 portable breath alcohol analyzer (portable EBA)

evidential breath alcohol analyzer intended for use inside or outside buildings and in mobile applications (e.g.
handheld devices generally powered by an autonomous batteryy-).

3.2.,5 alveolar air

air contained in the pulmonary alveoli where the gaseous exchange takes place between the blood and the gas
contained within the alveoli

3.2.6 end expiratory breath

air considered sufficiently representative of alveolar air (as opposed to dead anatomical volume)

3.2.7 dead anatomical dead volume

conducting area of gas flow known as the area of conduction without significant exchange of a defined volume.
This volume varies between individuals remark: to be clarified

3.2.8 measuring mode

clearly indicated mode in which the breath-aleohel-analyzerEBA can make measurements at the rate normally
expected in service and in which it shall meet the performance requirements of this Recommendation

3.2.9 maintenanee-metrological test mode
mode in which the breath-aleohol-analyzercan-be-adjusted-and-EBA is subject to metrological control like

verification or adjustment. More information is available in comparison to the measuring mode (e.g. higher
resolution, intermediate results, etc.), and access to maintenance and adjustment means is possible.

3.2.10 standby mode

mode of the breath-aleeholanalyzerEBA whereby only certain circuits are energized in order to conserve power
and/or prolong component life, and to attain the measuring mode more rapidly than would be possible if starting
from

the un-peweredunpowered state.
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3.2:423.2.11  automatic checking facility (D11, 3.19.1)

internal device or process that checks whether the breath-aleoholanalyzerEBA is suitably adjusted. Such a device
may include internal checking elements (for example signal stability or temperature stability) or additional external
elements to be connected to the instrument such as optical or electrical filters or a cylinder with a test gas of known
concentration Question : it this definition used within the document?

change
3.2.12 checking facility (D11, 3.19)

facility incorporated in thea measuring instrument indications-of the-samealcohel-concentration-which eeeurs
duringa-stated-periedenables significant faults to be detected and acted upon

3.2.13 standard measurement cycle

the measurement cycle of an EBA consists of all steps necessary to obtain a valid result , from starting the
measurement, sampling, analyzing, internal control procedures, calculation and displaying the result. Since
National authorities may define specific measurement cycles for their country, “standard” refers to the respective
country.

3.2.14 instrumental drift (VIM 4.21)

continuous or incremental change over time at-a-given-mass-econecentrationin indication, due to changes in
metrological proper-ties of aleeholnaira measuring instrument

3.2:443.2.15  memory residual effect

difference between the results of measurement of the same alcohol concentration when delivered samples are
interposed with a sample containing a specified higher alcohol concentration

3.2.153.2.16 _ plateau of alcohol

the plateau starts when the alcohol concentration (representative of the alveolar air) reaches 99 % of the reference
value of the gas used for testing and remains stable (see Annex B.2)

3.2.17 EBA in service

An EBA that is sold to the market and gets used (?)
An EBA which undergoes a service procedure (e.g. maintenance and periodic verification (?)
Remark: to be clarified!

33 abbreviations and symbols

MPE Maximum Permissible Error
EUT Equipment Under Test

EBA Evidential breath analyzer
Ta low ambient temperature
Tan high ambient temperature
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Part1 Metrological and technical requirements

4 Description of the instrument

partieles—Schematic description
Generally, an EBA provides a means for sampling and then measuring the ethanol content of a sample of
endexpiratory breath of a human being. The means for conveying the breath sample through the gas handling
system depends on the kind of alcohol sensor used in the specific EBA. Incorporated into the gas handling system
is an alcohol sensor, which analyze the breath sample and provides signals related to the concentration of ethanol.
The sensor signals are then electrically processed to display the results of a measurement in mg/ L or another

nationally prescribed unit of SI. Additionally, the EBA has means to check if the boundary conditions for the
acceptance of a breath sample are fulfilled.

Typically, the major components of an EBA are as follows:

—  Disposable mouth pieces to collect the breath sample

— A hose to convey the breath sample through the gas handling system or a sampling probe with a kind of
pump to convey a sub-sample through the gas handling system

— _amean to control either flowrate, time or volume

—  sensor to measure the ethanol content of the breath sample

— A data system to process the measurement signal including an indicating device to display the results and
communication messages

— A control facility to initiate and check instrument operations
— An adjustment facility to set instrument operating parameters within prescribed limits.

4.2 Sampling and mouthpiece

For evidential breath analysis, a representative sample consists of analyzing a breath specimen from alveolar air
(endexpiratory breath). The breath specimen shall not be influenced by breathing techniques (holding the breath..).

The EBA shall be capable of being used under satisfactory hygienic conditions. This means in detail:

— To sample the breath specimen, the use of disposable mouthpieces for each measurement shall be
indispensable

—  -the mouthpieces shall be individually packaged.

— It shall not be possible to inhale air from previous usages of the EBA
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— The mouthpiece shall be able to prevent that droplets and crumbs enter the gas handling system of the
EBA

- Condensatlon durlng samphng and analy51s shall be prevented to avoid d11ut10n of the sample Nore: This

Remark: to be discussed as testing procedures have to be added if specifications are listed

4.24.3 Analysis

The ethanol concentration of thea breath sample might vary during the process of expiration, since the air of the
anatomical dead volume might not contain the same ethanol content as the deep-lung air.

The EBA shall be able to detect a minimum Volume to determine the ethanol concentratlon of the end expiratory
breath from pulmonary alveoli kas ¢ 5 ho-th and/er
ambicntconditions-shall-be-aveided also the contmultv of exhalatlon

4:34.4 Determination;presentationPresentation and storage of the result

The determinedmeasured ethanol concentration shall be displayed-presented on a display. Additionally it may be
printed and/or stored in the instrument’s memory.

4.5 Measurement cycle

In general, a measurement cycle of an EBA consists of the following steps:

—  Preparation of the measurement/ getting ready for sampling

—  Sampling;

— Analysis of the sample including internal checking operations

—  Presentation and storage of the result.

Depending on national regulations, the sampling may consist of one or more breath specimens.

4.6 Principle design requirements

- The breath specimen shall be delivered through a mouthpiece and the EBA shall have means to control
for taking a representative breath sample.

- The analysis shall be done by be sensors specific to alcohol and shall be traceable to national standards.

- The display and storage of the results shall be independent from external sources.

- The complete measurement process shall be reliable, adjustable and verifiable.

5 Units of measurement and decimal sign

The breath-alcohol-analyzerEBA shall display and/or print measurement results in terms of mass concentration of
alcohol in a specified volume of exhaled air.

The mass concentration shall be indicated in milligram per liter of exhaled breath (mg/L).

The use of an equivalent unit of measurement is possible if the indication is in conformity with the legal
international units.

The decimal marker on the display or printout shall be either a comma on the line or a dot on the line.
Admissibility of the comma and/or the dot is left to national legislation.
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Note: In accordance with OIML and ISO policies, the dot is used in the English version of this Recommendation
and a comma in the French version.
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6 Metrological requirements

6:26.1 Measuring range

The measuring range of the EBA shall be from 0.00 mg/ to at least 2.00 mg/ L

A greater upper limit of the measuring range may be defined by the manufacturer. The breath-aleohel-analyzerEBA
shall indicate when its upper limit of measurement is exceeded-, with the mention of the value of the upper limit
e.g., “result >2mg/ L”.

The instrument shall fulfil the requirements of this Recommendation for the complete specified measuring range.

6.2 Masking of results

National authorities may require a masking function which indicates 0.00 mg/ L for measured mass concentrations

equal or smaller than a given value. Fhis-maskinsfunction-shall-be deactivatedin-the maintenance-mede:

Dol Jume S0-Jv b1 2015
T-was-agreed-on-to-put-the~National authorities may also require a masking function”nte-new-subelause-and

also-add-it-to-the-definitions for results greater than a given limit.

This masking function shall be deactivated in the maintenance mode.

6.3 Scale interval

For the indication of the result, Tthethe scale interval shall be at least 0.01 mg/L in the measuring mode.
A measured value to three decimal places shall be reunded-dewntruncated to two decimal places (e.g. a measured
value of 0.427 mg/L is rounded down to 0.42 mg/L).

In the maintenaneemetrological test mode, it shall be possible to display a scale interval equal to 0.001 mg/L. This
interval scale shall be used for metrological tests.

6.4  Multiple indicating devices

All indications (displays, printout, transmitted data, etc.) of the measuring instrumentresult shall show the same
result.

Delft, June 30-- July 1,2015:
Tevssoree dthabaothetrnmsmitte dedatnshatshov—thesme

6.5  Durability of the EBA

The provisions in 5:2,-5:4:-5-5:5:6;-5.6, 7.7, 6.8-and-5, 6.9. 6.10 and 6.11 shall be met durably.

The breath-aleohol-analyzerEBA shall be designed to maintain stability of its metrological characteristics over a
period of time (to be specified by the manufacturer) which shall be at least as long as the verification period.
The verification period is defined under the responsibility of the National Authorities (subsequent verifications).

DeltJune 30—July 1:2015:
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6.6 Maximum permissible errors (MPEs)

| The following MPEs shall apply within the rated operating conditions (specified in 5-86.10).

6.6.1 Maximum permissible errors for type approval; and initial verification;

6:61—For type approval, initial verification and verification after repair

TFhe, the maximum permissible error, positive or negative, is:

0.020 mg/L or 5 % of the reference value of mass concentration, whichever is the greater.

If the upper limit of the measuring range is greater than 2.00 mg/L, the maximum permissible error shall be:

reference value

5 —09mg/l for all mass concentrations greater than 2 mg/L. mg/L

6.6.2 Maximum permissible errors for breath-aleohol-analyzersEBAs in service

TheRemark of the secretariat: How is “service” defined? It seems the interpretation of this term varies between
countries. To be discussed, if this shall cover also the periodic verification
For EBAs in service, the maximum permissible error; (MPE). positive or negative is:

0.030 mg/L or 7.5 % of the reference value of mass concentration, whichever is the greater.

If the upper limit of the measuring range is greater than 2.00 mg/L, the maximum permissible error shall be:

| reference valuex3

" - 1.35¥+mg /L for all mass concentrations greater than 2 mg/L.

| Table X:mpes6-1 MPEs for EBAs

Ethanol concentration MPE§ f‘or type ‘apprt.)val MPEs in service Comment
| CEthanol and initial verification
0.000 mg/ L — 0.400 mg/L 0,020 mg/L 0,030 mg/L
>0.400 mg/ L —2.000 mg/L 5 % of Cgghanol 7,5 % of Cgghanol
Only applicable for
c
>2.000 mg/L el _ 0,9 mg/L Cathanot *3 _ 1,35mg/L | enlarged measuring
2 4 range

6.7  Repeatability
The repeatability of the instrument is expressed as the experimental standard deviation of a given number of
measurement results. ——

The experimental standard deviation is given by the formula:
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The experimental standard deviation for all mass concentrations shall be less than or equal to one third of the
maximum permissible error.

6.8  -Drift

6.8.1 Zero drift

The drift measured under reference conditions at 0.00 mg/L shall be less than 0.010 mg/L in 4 hours.
Remark: In Delft, June 30—3wly35-,2015:

Paul Kok, Tom Ciuksza and Hubert Berry volunteered to write a proposal for this subclause

6-836.8.2 Short-term drift
The drift measured under reference conditions at 0.40 mg/L shall be less than 0.010 mg/L in 4 hours.

6-8-46.8.3 Long-term drift
The drift measured under reference conditions at 0.40 mg/L shall be less than 0.020 mg/L in twesix months.

2 weeks w1thm these 6 months, each result has to fulfill the requirements for long-term drift.

6.9  Memory effects

6.9.1 Memory effect with large differences in mass concentration

Under reference conditions Fhethe memory effect shall be less than 0.010 mg/L.

6.9.2 Memory effect with small differences in mass concentration

Under reference conditions The memory effect shall be less than 0.010 mg/.

Question of the secretariat: What is the difference to the tests of 6.9.1? Assuming that large differences in mass
concentrations have no influence, why should then do similar question should have an
effect? If this test shall be kept, maybe an explanation would be helpful to understand.

2 to be discussed
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6.10 Minimum requirements for rated operating conditions

Breath-aleoholanalyzers EBAs shall be designed and manufactured such that their errors do not exceed the MPEs
specified in 5-26.6 under the following rated operating conditions:

Table 6-2 minimum rated operating conditions

a | Ambient temperature Low |+5_0°C for stationary breath-aleohol-analyzersEBA
(Ta) |[F0 5°C for mobile breath-aleohol-analyzersEBA
—10°C for portable breath-aleohol-analyzers

—H0-°Ctforportable breath-alcohelanalyzersEBA

High |+3640°C for stationary breath-aleoholanalyzersEBA
(T |+4645°C for mobile breath-aleohol-analyzersEBA
+4045 °C for portable bmamﬁeehel—aﬁal-y%eﬁ

b |Relative humidity

Up to 85 % at T,y
The decision if a lower level is necessary is postponed.

¢ | Atmospheric pressure 860 hPa— 1 060 hPa

d |Random vibration Negligible for stationary bfe&t%kaleehekaﬂal—yiepEBA
For mobile and portable EBA: 10 Hz — 150 Hz, 7 m=-s 2, 1 m%s”>, -3
dB/octave feiLmeb#e—aﬁd—peﬁa%le—bFeaﬂh&leehehaﬂaJyﬁers—eﬁJ—y

e |DC mains voltage As specified by the manufacturer

f | AC mains voltage Upom — 15 % to Uy + 10 %

g | AC mains frequency froom — 2 %0 t0 fom +2 %

h | Voltage of internal battery |All voltages between a new or freshly charged battery, down to the lowest
voltage at which the instrument functions properly within the MPEs, according
to the specifications given by the manufacturer.

i | Voltage of a road vehicle |12V battery IV-16V

battery 24 V battery 16V-32V

j |Total fraction by volume
of hydrocarbons (as
methane equivalent)*) in
the environment

k |Mass concentration of
carbon dioxide in the test

gas

These provisions apply separately to each influence factor and to each error determination.

*Note: methane equivalent:

The content of hydrocarbons shall be expressed in ppm,,; methane (CH4) equivalent. For the actual test. other
hydrocarbons can be used and their concentration has to be recalculated accordingly to their number of Carbon-
atoms.
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6.11 Disturbances and physiological influence quantities
6.11.1 Disturbances

| Breath-aleoholanalyzers EBAs shall be designed and manufactured such that when they are exposed to the
disturbances indicated below
a) either significant faults do not occur, or
b) ersignificant faults are detected and acted upon by means of a checking facility.
Fhe
These provisions in 5+0-4-(a) and-5+6-+ (b) may be applied separately to
- each individual cause of disturbance, and/or
- each part of the measuring instrument.
| The choice of whether 5-40-4(a) or-5-+0-+ (b) is applied is left to the manufacturer.
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6.11.1.1 During the following disturbances
Table 6-3

Radiated
radiofreq
uency,
electrom
agnetic
fields

é

neney
fields

Mains
power
frequenc
y
electrom
agnetic
field
Electrost
atic
discharge
S

Bursts on
AC or
DC Amplitude 1 kV
mains Repetition rate 5 kHz
supply
lines
Surges Line to line |1 kV
on AC or
DC
~|mains
supply
lines
Bursts on

ofsignal, xolitude 1 kV

data and Repetition rate 5 kHz
control

lines

Up to 6 kV contact discharge or 8 kV air discharge

AC or DC mains Line to
ground

Surges Line-to-line Hev _—{ Deleted cells

" . . H H N
on-signal; [Unbalaneed-lines-Ripple Sinusoidal ——:f{ Split Cells

dataand harmonics

Harmonlc qr‘lr‘v’“ 3 Ol 6 tilllCD letifiCd Ol i}i‘;ll fl CUUUTIVY /( Deleted cells
Lo frequency

£l,. -
o Ripple on /{ Deleted Cells

) WJ L

DC ]
mains "
HnesAmplitude 248M%

electrical
power @pcak—pcaﬂDﬁC}

port Deleted Cells
AC 9 >05

*g

mainsMa |D |Short interruption nnos % Deleted Cells

EA)
o
{72}

\(‘D|

= 41
hlins C [(100 % Reduction) TR i Inserted Cells
(1)
supply * 7| | Merged Cells

)
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(N D

voltage 30| 0 0 0
dips, % 60% |15% 20 %
short Duration [1 to 1000 ms 00ltols |0.1tols 0.1tols
interrupti (A {Short interruption Reduction
ons and |C |(100% reduction) 30 % >95%
voltage duration 0.5 and 1 [}eyele /{ Merged Cells
variation |ug cycle
Inserted Cell
at 25 cycles [250 cycles nserfec te™s
1o Deleted Cells
bl Inserted Cells
m Unsymmetrical lines L?“e {0 line LV
on signal Line to ground 2kV
i |data and |Symmetrical lines Line to ground 2kV
control . . .
i shielded I/O lines Line to earth 2kV
ines
Pl |p se2 Pulse4-3b
Electrical |Pulse se+ 2 . Pulse3-3a U
transient 2a |7
conducti - EYNS [ Split Cells
+ - +
b on for 12 V system {(2?‘ %&L 150 10V Deleted Cells
] |external Level 501V v
batteries Usom \Y% - Deleted Cells
f +50 |+ + i
36 }?ic]e 4V system : r50 V}OZO 150200 V ﬁég%‘/ Split Cells
= Inserted Cells
Electrical |Pulse a |b Deleted Cells
k|transient |12V system Level -60 |40 V { Split Cells
conducti |24 V system (Uy) -80 |80 V.
chicle | Mintmumnumber-of-pulses-or S-000 10 |FHhour dpulse /[ Deleted Cells
battery  [testtime-Exposure to the pulses 000 [pul
yvoltage linternational (ISO) normalized pul ses Deleted Cells
variation tvpical power supply voltage ses Deleted Cells

Vehicle

Exposure to the 1ntemat10nal (ISO) normalized typical power supply voltage distortion caused by

S

OWer

Deleted Cells

\ \ | Deleted Cells

[ spit cells

{ split cells

" Mains supply only concerns electrical power supply directly from a mains (non-local) network. Thus implying

that using the electrical power from transportable or moblle sources llke vehl(,le batterles or generators 1s not

considered-supplyingfrom-a-main

Comment [TG(,M1]: part 2 table 27
Comment [TG(,M2]: part 2 table 28

output port of the AC to DC adapter apphed for supp]vm; the electrlca] power to the EBA. In this case the adapter

is considered part of the instrument and thus the requirements on AC mains apply.
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6.11.1.2 And after the following disturbances

o

Table 6-4

a Mechanical shocks stationary hﬂebﬂe mobile /portable | peleted Cells
Height of fall 25 mm 50 mm " peleted Cells
Number of falls 1 1 >

b Shakes 10 g, 6 ms, 2 Hz, in 3 axes, 1 000 shakes for each axes | Inserted Cells

c Damp heat, cyclic Mobile Portable

(condensing) Temperature 55°C 55°C

Duration 2 cycles 4 cycles

d Storage test —25 °C, 6 hours

+70 °C, 6 hours

6.11.2 Physiological influence quantities

Breath-aleohol-analyzersRemark of the Secretariat: chapter is under construction by subgroup SG3. Here, the
original text of 2012 is shown.

EBA shall be designed and manufactured such that when they are exposed to the physiological influence quantities
indicated below, the variation of indication does not exceed 0.1 mg/L

Table 6-5

Interfering substance Nominal value for vapor mass concentration

mg/L (£ 5 %)

Acetone 0.5

Methanol 0.1

Isopropanol 0.1

Carbon monoxide 0.2

‘ () 2 “ 04 (ma‘led fFSFH E‘ﬂxl‘iFBﬂmEﬂtﬁ con diE’Bﬂ‘)
National r nces to be tested.

N .
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7 Basic Technical requirements

The technical requirements for EBAs are split into 2 parts, into basic requirements and optional requirements. The
basic requirements cover the prerequisites that all EBAs have to fulfil.

The optional requirements only apply when national authorizes require them and an instrument is equipped with
these extra functions/ functionalities, e.g. a printer. Only then, the EBA has to fulfil the optional requirements for
these functionalities.

7.1 Presentation of the measurement result
7.1.1 Display

Reading of the results (on the display as well as in print) shall be reliable, easy and unambiguous under normal
conditions of use.
The result of the measurement shall be dlsplayed dlgltally by means of ahgned ﬁgures

The height of the figures on the display shall be equal to at least

- 5 mm for illuminated displays, and

- 10 mm in all other cases.
The name of the unit of measurement or its symbol shall appear in close proximity to the measurement indication.
The characters used shall be at least 3 mm high.
If the characters are not illuminated, the display shall have an illumination device.
When a measurement result is zero, it shall not be possible to confuse such a result with the zero indication prior to
measurement.

7.1.2  Availability of measurement results

It shall be possible to retain the results in a readable or accessible form for at least 15 minutes.

If other measurements can be performed during this period, the previous result shall be accessible without
ambiguity.

If this requirement can be met only by printing the results, the absence of paper in the printer shall prevent further
measurements from being made.

7.2 Protection against fraud

A breath alcohol analyzer EBA shall have no characterlstlcs hkely to fa(:lhtate its fraudulent use, erther by
accidental or by deliberate means when using the mstrument in the normal mannerﬁane%the The p0531b111t1es for

unintentional misuse shall be s
fulfiledconsidered in suchthe constructlon ( hardware and software) to reduce them toa wayuthatrthemterestse%aﬂ
parties-involved-in-the transaction-are-protectedminimum.

In particular, the following aspects shall be taken into account:
- exeeptinaccess to the maintenaneemetrological test mode Gwithshall be restricted-aeeess);
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- it shall be impossible to make any adjustments without breaking the seals:sealing;
- only in the pessibilitymetrological test mode it shall be possible to ekangemake any adjustments via the

softwareshailreempl—yewﬁkrthefeqimemeﬂ%ﬂ%éli

Remark: see also “7.9. sofiware 2 7.9.3 prevention of misuse”
Do we need both chapters (7.2 and 7.9.3)?

7.3  Checking operations

When powered on, the breath-aleoholanalyzerEBA shall automatically check its correct operation (e.g. checksums,
watchdogs, etc.). When any defect or an error signal is detected, the instrument shall give an error message and
shall not allow any further measurement.

The breath-aleohelanalyzerEBA shall check correct operation automatically both before each measurement and
after any measurement which gives a result greater than a predetermined value of the mass concentration (this
value may be zero).

Note of the secretariat. _No better or detailed examples cold be found, also D 11 is rather unspecific about

checking operations.
We propose to leave it as it is unless someone has a better proposal.

74  Warm-up time

Under reference conditions (11.4.1), the breath-aleohel-analyzerEBA shall be capable of attaining the measuring
mode after a warm-up period specified by the manufacturer (without being greater than 15 minutes) after being
sw1tched on orin less than 5 minutes after sw1tch1ng from stand by mode to measurmg mode

mstfumeﬂt—eategeﬁ— Jurgen Sohege volunteered to write a proposal

7.5 Availability for measurement

eheelemg—ﬁac—ﬂ-ity—ﬁemFrom the moment the b#ea{-h—a-ieehei—aﬂai-ﬁefEBA 1ndicates that it is ready to receive an

exhalation, the-breath-aleohel-analyzerit shall be available for at least one minute.
The breath-aleohol-analyzerEBA shall indicate its readiness to start a measurement and shall not perform

measurements until it is ready to do so. When after a specified period of time the instrument is no longer ready to
perform measurements, it shall indicate this status.
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7.6 Conditions of exhalation

For a representative measurement, certain conditions of exhalation (e.g. continuity and flow), have to be fulfilled.
The breath-aleohol-analyzerEBA shall give an error message if thethese conditions ef-exhalationare not fulfilled.

The conditions, specified by the manufacturer {e-g—centinuity-and-flow)in-orderto-ensure-arepresentative
measurementare-notfuliHed:
These-conditions;speeitied-by-the-manufaeturerfor the respective EBA, shall comply with the following values:

- exhaled volume: greater than or equal to 1.2 L;

- back pressure: does not exceed 25 hPa (at a flowrate of 12 L/min);
- flowrate: greater than or equal to 6 L/min;

- exhalation time: greater than or equal to 5 s.

Remark: Delfi, June 30—3uky15-,2015:

Jurgen Sohege volunleered to write a proposal.

7.7  Continuity of the exhalation

The breath-aleohelanalyzerEBA shall monitor the continuity of exhalation in the rated operating conditions and
shall give an indication if the flow of exhaled air is interrupted between the beginning and the end of the sampling.
A signal (preferably audible) shall indicate the continuity of the exhalation.

The exhalation shall be considered interrupted if the flow is below that declared in 5.8.2.

Remark: Delft, June 30 - July 1, 2015:Since this subclause is related to the previous one, this issue was
postponed.

7.8  Alcohol in the upper respiratory tract

The breath-aleohol-analyzerEBA shall be equipped with a function which automatically detects whether the
measurement result is affected by the presence of alcohol in the upper respiratory tracts- (so-called mouth alcohol).

Examples of compliance are given in Annex

lebedines e e a L Db i e e Do e B mnen s

Remark: Delft, June 30 - July 1, 2015:1t was agreed on, that a test procedure for this issue is missing.
The secretariat will check the corresponding Annex B to see if a revision or addienaladditional
information is needed.

7.9 Software

> -chapte o ; ’ .
In general the requlrements of OIML D3l have to be fulﬁlled The sever1tv of testing shall be selected
independently for each requirement.

The whole software of the breath-aleeholanalyzer EBA should be considered as legally relevant.

IaHowever, if the event-efa-software separation-as-deseribedin-521+2-of OIMED-3+:2008{7};-of the whele
seftwarecvidential breath analyzer is eonsidered-astegallyrelevant-separated into parts, each part shall separately
conform to 7.9.1.

7.9.1 Software identification (D 31:2008; 5.1.147PH-)

> The software of the 2012-version-is

showi)
The-software-of the breath-aleoholanalyzerEBA shall be elearlyunambiguously identified with atleasta
cheeksum- version number and by a hash function [D 31:2008; 3.1.2.5].

The identification shall be inextricably linked to the software itself and shall be calculated, then presented or
printed, on command or displayed during operation or at start up.

! . o o
The software identification and the-means-efidentifieationall its parts shall be stated in the type approval
certificate/ certificate of conformity.
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7.9.2 642 Correctness of algorithms and functions

The measuring algorithms and operations of an evidential breath analyzer shall be functionally correct. The
measurement result and any accompanying information shall be displayed, recorded and/or printed correctly.
It shall be possible to examine algorithms and functions by means of an appropriate validation method (i.e.
metrological tests, software tests or software examination as described in OIML D31).

7.9.3 6:43 Prevention of misuse

An evidential breath analyzer and especially the software shall be designed and constructed in such a way that the
risk of unintentional, accidental, or intentional misuse is minimized.

79:27.9.4 Fraud protection (D 31:2008; 5.1.3.2{7h)

pterund : setion-by-sub-group; 6 origina :
For protection against fraudulent use, the following requirements shall be fulfilled:
a) The software shall be secured against unauthorized modification, loading, or changes by swapping the
memory device. In addition to mechanical sealing, technical means may be necessary to secure measuring
instrumentsEBAs having an operating system or an option to load software.
Software protection comprises appropriate sealing by mechanical, electronic and/or cryptographic means,
making an unauthorized intervention impossible or evident.

b) Only clearly documented functions are allowed to be activated through the user interface, which shall be
realized in such a way that it does not facilitate fraudulent use.
For the type approval procedure, the manufacturer of the measuring instrument shall declare and
document all program functions that can be activated through the user interface. Ne-hiddenfunetions-shalt
exist—The manufacturer shall state the completeness of the documentation of these functions. No hidden
functions shall exist.

c) Parameters that fix the legally relevant characteristics of the breath-aleohol-analyzerEBA shall be secured
against unauthorized modification. EerIf necessary for the purpose of verification, the current parameter
settings should be able to be displayed or printed.

7.9.5 645 Support of Fault Detection
For fault detection, checking facilities [D11:2013 3.19] shall be implemented into the EBA.

The software shall be checked at least at instrument start-up/boot-up. If a change in software occurs it shall be
detected by the EBA. The EBA shall abort the current measurement and prevent the use of the EBA for further
measurements. A detected fault should be registered in an error log.

7.9.6  6:4.6 Interfaces
If the EBA is equipped with interfaces the following requirement has to be fulfilled:

The functions, parameters and measurement results shall not be inadmissibly| influenced by commands received via Comment [d4]: Need an interface to
an interface. There shall be an unambiguous assignment of each command to all initiated functions or data changes update the software on the EBA.

|

documentation of commands

in the software. Only allowed and ldocumented commands are permitted to activate functions through the /[ Comment [d5]: 6.4.10 has reference to
interfaces.

|

7.9.7 648 Maintenance and verification of EBA software

Installation of software in an EBA in use shall be considered as:

e A modification of the EBA, when exchanging the software with another updated and approved version;
e A repair of the EBA when re-installing the same version.

The software of an EBA shall not be modified or installed via any interface or by other means without breaking the

sealing (D31 3.1.38).

After installation of the software of the EBA, the instrument shall not be used for legal purposes until a verification
of the EBA has been performed and the sealing has been renewed.
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7.9.8 6.4.10 Software documentation

In addition to the general documentation required in 11.2. the manufacturer shall submit the following
documentation:

1. Description of the legally relevant software and how the requirements are met;

2. Description of system configuration and minimal required resources;

3. Description of security means of the operating system (password, etc. if applicable.
4. Description of the (software)sealing method(s);
5
6

Overview of the system hardware, e.g. topology block diagram, type of computer (s),

Type of network etc. Where a hardware component is deemed legally relevant or where it performs
legally relevant functions, this should also be identified;

Description of accuracy of the algorithms (e.g. filtering of A/D conversion results, calculation of the

result, rounding algorithms, etc.);

~

8. Description of the user interface, ﬁnenuﬁ. Commands that communicate through the interfaces shall be Comment [d6]: Linked back to second
documented. bullet in interfaces section 6.4.6.

9. Description of the software identification which has to be clearly assigned to the legally relevant
functions including the description of all encryption means (if any);

10. Clear instructions on how to check the actual software identification against the reference number at
listed in the type approval certificate. This reference may be additionally marked on or displayed by
the instrument.

11. List of commands of each hardware interfaces

Remark, Delft, June 30,2015: It was agreed that this would be deferred until R126 is completed.

8 Optional requirements

EBA may be fitted with one or more of the following options. These options could be either prescribed by certain
national authorities or it could be a feature of construction chosen by the manufacturer.

The optional requirements only apply when national authorizes require them and an instrument is equipped with
these extra functions/ functionalities, e.g. a printer. Only then, the EBA has to fulfil the optional requirements for
these functionalities.

8.1  Durable recording of measurement results

8.1.1 Printing device

The breath-aleohol-analyzerEBA may be fitted with a printing device under legal metrological control. In such a
case, the requirements defined below apply. Printing devices that are not under legal metrological control shall
bear a legend clearly visible to indicate that they are not controlled. Such a legend needs only to be present on
printouts.

The printed measurement results shall not differ from the measurement results provided by the indicating device.

The printout shall at least contain the following information:
- Instrument reference
- Date and time of measurement
- Measuring results
- Identification of the tested person according to national regulations
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l-n—pameul-ar—correct functlonmg of the ehedemg—e#a—prmﬂﬁg—deﬂe&m%—&&eﬁsuﬂﬁg—thﬂt—ﬂqe—dﬂtﬁeea%d—aﬁd
—printout.

At least, the following shall be checked:
- presence of paper and ink (if applicable); and
- the electronic control circuits (except the driving circuits of the printing mechanism itself).

The printing device, either external or internal and shall fulfill the requirements for disturbances as defined in
6.11.1.

Here, the end of the Delft-meeting was reached.

8.1.2 Storage of data

The breat—h—a-}eehel—aﬂa-lyzerEBA may store measurement data for further apphcatrons under legal metrologlcal
control. In such a case, the requirements defined below apply-(6-522-te-6-53-4)-

- The measurement valueresult stored shall be accompanied by al-the relevantadditional information that is
necessary for future legally relevant use.
- FheThese data shall be protected by hardware/ software means to guarantee the authenticity; and integrity

and. il necessary correctness of the information concerning the time of measurementdata.
- The software shall-that displays or further processes these data shall check the time-of measurement;

authenticity; and integrity of the data. If an irregularity is detected, the data shall be disearded-er-marked
unusable.

It [dataJ is transmltted from the EBA (secure env1r0nment) to an external environment, a hlgh protection level of the Comment [d7]: Definition of data — is
transmitted data may be required. For this high protection level the application of cryptographic methods is this just the measurement result and/or time
necessary. National authorities may decide on the level of protection for the transmission and storage of data. The driver etc...

software that displays or further processes the transmitted data for legal purposes shall be secured and shall check
the authenticity and integrity of the data.

8.1.3 Automatic storing

(>-chapter-u - : 1o :
_(Preltmmarv text, to be agreed at the next SGZ—meetmg in Berlm 22'"1 Feb 201 6)

When data storage is required, measurement data must be stored automatically when the measurement is
completed. When the final vatueresultsmeasurement result derives from a calculation, att-datathe individual
measurement results that are necessary for the calculation must be automatically stored with the final result.

The sterag%deweeEBA shall have sufficient permanency to ensure-thatstore the data ar%ne%eerrupted—unéer

e W , according to national
regulatrons Storage eapacrty shall be at least 1000 measurements It is permrtted to delete memerized-data-when
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beth-ofthe-folowingconditions-are-met:stored data, however it shall not be possible in normal use to delete stored

data.

data-areData may be deleted in one of the following ways:

- When the memory capacity is reached, data is deleted in the same order as the recording order and-the
rules established for the particular application are respected: (FIFO).

- deletionDeletion is carried out eitherautematically-orafter a special manual operation that may require
specific access rights.

- A warning should be given before data is deleted.

Note: General national regulations may contain strict limitations for the deletion of stored measurement data.

8.1.4 Other....?

= To be discussed if there are additional optional functionalities for which it would be sensible to have
a standardized requirement/ testing procedure.

For example:

- issues to consider for instruments with multiple sensors,

- issues to consider for 2 or more breath samples for a valid measurement
- issues to consider for breath temperature measurement

to be discussed, please send proposals together with your comments!
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9 Operating instructions

9.1 Instruction manual

An instruction manual for users shall be made available for each individual instrument.
The instruction manual shall be in the official language(s) of the country (or another accepted language according
to national legislation) and easily understandable.
It shall include
a) operating instructions, including instructions for the mouthpiece ( e.g. hygienic aspects of use)
b) maximum and minimum storage temperatures,
c) rated operating conditions,
d) warm-up time after switching on the electrical power,
e) -e}all other relevant mechanical and electromagnetic environmental conditions,
f) mechanical and electromechanical environment classes, and
g) safety and security conditions.

9.2 Additional instructions

s The EBA shall conform to relevant national regulations and standards for electrical
safety and, where appropriate, for compressed gases. Verification of compliance with these regulations and
standards is not within the scope of this Recommendation.

The-samphing system-ofAdditionally to the

s-ap-automatic function that detects whetherthe-measurement
restltis-affeeted-by-the presence of alcohol in the upper respiratory tracts-e+#et, manufacturers may stipulate in
their operating procedures that the subject shall not introduce anything in the mouth for at least 15 minutes prior to
the collection of a breath sample.

10  Inscriptions and Sealing

10.1 Inscriptions

The breath-aleohelanalyzerEBA shall be marked with a tamper-evident label on a visible part of the instrument
with the following information:
a) a)rmanufacturer’s trade mark/corporate name;
b) b)year of manufacture;
c) e)type designation/model number;
d) d)type approval mark according to national regulations;
e) e}serial number of the instrument;
f) $H-measuring range;
g) #)details of the electrical power:
- in the case of mains power: the nominal mains voltage, frequency and power required,
- in the case of power by a road vehicle battery: the nominal battery voltage and power required;
- and-in the case of an internal removable battery: the type and nominal voltage of the battery-;
h) hjambient temperature range.

Software identification shall be displayed on demand through the indicating device.-H thesize-of the-instrumentis
cFicient.

The items (f), and (h) may be moved to the instruction manual= if the size of the instrument does not allow to put
all information on the label.

10.2  Sealing

Effective sealing devices shall be provided by the manufacturer on all parts of the breath-aleohel-analyzerEBA that
are not materially protected in another way against operations liable to affect its accuracy or integrity.
This applies in particular to

a) adjustment means,
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b) replacement of specific parts if this replacement is expected to change the metrological characteristics,
e
c) software integrity.

If the breath-alcoholanalyzerEBA is equipped with air filters, the manufacturer shall design the device in such a
way that it is possible to change the filters without breaking a security seal. When air filters are not installed, the
EBA shall deliver an error message, and no measurement shall be possible. All other types of filters shall be in a
sealed part of the breath alcohol analyzer.
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Remark of the secretariat: is this paragraph still needed/ sensible? Are there any EBAs using air filters?
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Part 2 Metrological controls and performance tests

11 Metrological controls

In general; (depending on national or regional legislation), legal metrological control can consist of type approval,

initial and subsequent-verifieation;and-metrological supervision.
PartThe part 2 of this Recommendatienrecommendation gives general gives guidelines for type-approvaleach of

these steps.

11.1 Responsibility for compliance with the requirements

Notwithstanding the kind of legal metrological control in a country, the manufacturer (or his formal representative)
has the full responsibility that the instruments comply with the requirements in Part 1 at the moment they are
delivered to the user.

After assignment, the owner of the instrument has the responsibility that the instrument is well maintained and
complies with the requirements in Part 1 as long as the instrument is in use. The operational presence of the
instrument in his premises is considered as “in use”.

11.2  Uncertainty of test results

Every test is subject to uncertainty. The uncertainty (of a measurement) is defined as:

"non-negative parameter characterizing the dispersion of the quantity values being attributed to a measurand, based
on the information used” (VIM 2.26)

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

Cited from the template for recommendations: More detailed text to be drafted. This shall be based on the work
in OIML TC3/SC5, project p2 Expression of uncertainty in measurement in legal metrology applications.

This means that each of the tests in XX shall be completed with requirements regarding the acceptable uncertainty.

Remark of the secretariat: Chapter is still under construction

12 Type evaluation-approval
12.1 Units submitted to type test

Type evaluation shall be carried out on at least one unit, which represents the definitive type. The evaluation shall
consist of the examination and tests specified in H-3-andH-4-XX.

The applicant shall supply at least one production sample of the instrument for type testing.

In order to accelerate the test procedure, the testing laboratory may carry out different tests simultaneously on two
units. In this case, the testing laboratory shall ensure that all submitted instruments are in conformance to type.

All accuracy and influence tests shall be performed on the same unit, but disturbance tests may be carried out on
one more additional instrument. This additional instrument shall also be submitted beforehand to the accuracy
tests.

If a specimen does not pass a specific test and as a result has to be modified or repaired, the applicant shall carry
out this modification to all instruments supplied for testing. If the testing laboratory has sound reasons to conclude
that the modification has a negative influence on tests that already had a positive result, these tests shall be
repeated.

In order to minimize the measurement error, the breath alcohol analyzer may be adjusted, if necessary, before type
approval testing begins. Thereafter no adjustment shall be carried out until all type approval testing is complete.
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12.2 Documentation

The documentation submitted with the application for type approval shall include

o

) adescription of its general principle of measurement,

b) alist of the essential subassemblies, components with their essential characteristics,
¢) mechanical drawings,

d) electric/electronic diagrams,

e) installation requirements,

f) security sealing plan,

g) panel layout,

h) general-information on the software (covering in particular the requirements in 6.5),
i) test outputs, their use, and their relationships to the parameters being measured,

j) operating instructions that shall be provided to the user,

k) documents or other evidence that support the assumption that the design and characteristics of the
measuring instrument comply with the requirements of this Recommendation,

#1)l)a print sample.

If the breath alcohol analyzer is equipped with a printing device, the manufacturer shall provide information about

the quality of the printing paper to fulfil the requirements of readability defined in

If the testing laboratory deems this necessary, it can require more detailed documentation, either to be able to study

the quality of the instrument, or to be able to lay down the approved type, or both.

12.3 InitialExamination and Periodic-Verificationsoftware validation
—Chapterbas g beseelibon ot

12.3.1 examination

The instrument and the documentation shall be given a visual inspection to obtain a general appraisal of its design

and construction, and the documentation shall be studied.
In particular, the following aspects shall be examined:

a) units and decimal sign (5);

b) measuring ranges (6.1);

¢) scale intervals (6.3);

d) presentation of the result (7.1);

¢) protection against fraud (7.2 and 7.9.4);
f)  checking facilities (7.3);

g) durability protection (6.5):
h) software (7.9);

i) inscriptions and sealing (10);

j)__operating instructions (9);

k) suitability for testing (??).

and if applicable:
1) printing device (8.1.1);

m) _storage of measurement results (8.1.2 )

n) data transmission (8.1.3);
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12.3.2 Software validation

preliminary text, to be agreed on at the next meeting in Berlin Feb. 2016)

The validation procedure of the software related functionalities of EBAs is given in the following table:

Table 12-1
Chapter Validation Examination Comments
Procedure Level
Software AD+ VFTSw | A Select B if high conformity is required
Identification .
Fr —to high
US — Previous document allowed for
examination level of A with option to go higher
DE — we require in the new wording higher
requirements on the equipment there should be
higher testing.
CAN — what tests are conducted when DE look
at the software?
Agree that Validation Level A is sufficient
Correctness of AD + VFTSw | A (with B can be | There is generally agreement with level B
algorithms and implemented however the US would rather see level A only.
functions w There.is discussion for the need for vote to
- establish a proposal for the PG.
requirements)
For the correctness of algorithms and function
do we recommend examination of A with option
of B or B mandatory?
Each national delegate to make a submission on
this point.
Prevention of misuse | AD + VFTSw | A Only a low risk of misuse
Agreed
Fraud Protection AD+VFTSw | A Only a low risk is assumed
Agreed
Fault Detection AD+ VFTSw | A Agreed
Interfaces AD+ VFTSw | A Agreed
Conformity to the Removed from the software section
approved type
Maintenance and AD+ VFTSw | A Added in VFTSw and VFTM
Verification of + VFTM A d
Software Agreed
Software Parked until main document is completed
Documentation
Storage of Data AD+ VFTSw | A Storage of data
By default
AD+ VFTSw | B Transmission into open system
+CIWT/SMT If required by national authorities with
footnotes.
Automatic storing AD+ VFTSw | A Agreed
Transmission of data

Where:
AD: Analysis of the documentation and validation of the design (see D 31:2008: 6.3.2.1
VETM: Validation by functional testing of metrological functions (see D 31:2008; 6.3.2.2)
VFTSw: Validation by functional testing of software functions (see D 31:2008; 6.3.2.3)

National regulations may require higher levels for the validation and examination steps.
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12.4 Test methods

—rClhostes b oo mitte ot

12-6—Fest-equipment

12.4.1 Reference conditions

Ambient temperature: 23°C+5°C
Relative humidity: 50 % +30%
Atmospheric pressure: ambient pressure within the rated operating conditions

Total fraction by volume of hydrocarbons (as methane equivalent) in the environment: <2 ppm

During each test at reference conditions the temperature, the relative humidity and the atmospheric pressure shall
not vary by more than 5 °C, 10 % and 20 hPa respectively within the reference range. AC mains voltage and
frequency (if appropriate) shall be maintained at their nominal values.

Dremark: to be discussed if a maximum variation rate would be sensible, e.g. “no more than “2°C per hour”

12.4.2 Breath profile

Human breath containing alcohol may be considered as corresponding to the following characteristics:

- Evolution of the flowrate curve during the breath exhalation
Annex Bl provides explanatory information and general accepted flowrate curves to be used for
establishing testing apparatus performance.

- Evolution of the alcohol concentration during the breath exhalation
The evolution of the breath of a human being is characterized by a plateau in the curve of mass
concentration against time during the last part of the exhalation. The mass concentration at this
plateau represents the mass concentration in the end-expiratory breath.

Annex BB provides explanatory information and generally accepted breath profiles to be used for establishing
testing apparatus performance.

Annex [ provides explanatory information and reference principles to be used for implementing tests and
establishing testing apparatus performance.

12:6:112.4.3  Test sample delivery apparatus

12:6:1.112.4.3.1 Characteristic reference values of the test gas
Unless otherwise specified, the test gas injected-continuoushy-into-the breath-aleohel-analyzerEBA shall be

characterized by the following parametric values:

- delivered volume: 2L +0.3L; > isto be checked if this range and the value is correct?
- total duration of the injection (into the breath analyzer): 5s+0.5s;
resulting flowrate: 04 L/s+0.1L/s
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- type of profile: constant flowrate; = what about ethanol concentration? profile or constant?
- gas temperature: 34°C+£0.5°C;
- relative humidity of the gas +95 % rH+ 5 % RHrH (without condensation);
° 0.
- carrier gas: air co;ltaining insignificant concentrations of relevant impurities

| with a volume fraction of CO2 of: 5 % + 0.5 %o

| The-completed test reports shall indicate what kind of test means hashave been used for each test.

Test reports shall indicate when other gases were used and how their equivalence with the reference gases was
established.

This Recommendation permits the use of calibration gases produced by simplified means for some tests. Such
means may consist in the use of dry or wet gases generated by simple test means (e.g. the absence of CO2 in test
gases, constant mass concentration during injection). The completed test reports shall indicate when such
alternative tests have been implemented.

TFhe

This simplified means (a gas or gases without CO2,) could be used for the following tests and to demonstrate the
capability of the breath-aleoholanalyzerEBA to make measurements on the end expiratory air:

dry gases for tests defined in 2SS through IIARTANIAS (cxcept IIASTIERATIASN2) and

11.4.6 with a preliminary repeatability test performed with wet gases; -(>-referenees( =2 fo be discussed and
updated-at-the-end)

Note: This preliminary repeatability test may consist of the repeatability test defined in 11.4.4.4.
gases without CO2, which can be used for tests defined in 11.4.4.2 through 11.4.4.13 and 11.4.5.

In all cases (except in [FI44IZ), the evolution of the concentration and the flowrate during injection may be
constant.

Dry gases in

Dry gases purchased from gas cylinders:

vartations can be used as source for test gas samples. Variations in atmospheric pressure and in the compressibility
factor between filling and usage conditions must be taken into account, the quality of the gas regulators and the
manner in which the gas is delivered to the breath alcohol analyzer should be taken into account to minimize
contamination and a change in the composition of ethanol throughout its use cycle, and the measurement
uncertainties of the testing apparatus must be taken into account in calculations of the uncertainties of the
measurement.

N " o . )

,

12:6:4-212.4.3.2 Testing apparatus

In order to demonstrate the capability of the breath alcohol analyzer to make measurements on the end expiratory
breath, the apparatus used by the laboratory shall be capable of delivering a test sample according to

++12.4.3.1.1and a breath profile described in ++12.4.2 (>-references-to-be-updated-at-the-end)

The apparatus shall be of one of the two following types:

- type l: the apparatus delivers constant test gases with constant mass concentrations of alcohol;

- type 2: the apparatus delivers a test gas which is capable of fulfilling the breath profile defined .
-.F or the complete test program, both types are needed. (= references to be updated at the end)

Note: For certain tests, the testing procedures may specify the use of one of the specific types indicated above.
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> remark: To be discussed if more detailed information is needed

The apparatus shall be able to deliver the target value of the mass concentration with an uncertainty less than or
equal to one third of the maximum permissible error (for example expressed at a level of confidence of about 95 %
calculated with k = 2).

Taking into account the duty cycle of the testing apparatus, the tests shall be conducted with the maximum
frequency permitted by the breath alcohol analyzer.

Example of testing apparatus

“saturation-type” wet test gas generators

The saturation of air with water and ethanol is a well-established set-up for a wet test gas generator for EBAs.
Saturation-type wet test gas generators are commonly used all over the world in various designs.

Independent from the actual design, they are based on following functional principle:

When pressurized gas or air is led as carrier gas through a water-ethanol-solution, the gas will be enriched with
water and ethanol until an equilibrium is reached. According to Henry’s law, for a particular substance the partition
equilibrium between the gaseous and the liquid phase only depends on the actual temperature and the
concentration of the liquid.

For the partition ratio for ethanol various empiric data can be found in the literature. The equation for the
calculation of the gas concentration and the most common used partition coefficients (Dubowski equation) can be
found in
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For the saturation-type wet test gas generator a number of gas washing bottles will be filled with a water-ethanol-

solution of a known concentration, warmed up/ thermostated to the target temperature and pressurized air will be
send trough the solution in small bubbles, where the building-up of the equilibrium takes place.

With the progressing flow of gas, the ethanol will be washed out of the solution. To encounter this dilution and to
produce a tests gas with a stable ethanol concentration, a number of gas-washing bottles have to be connected in
series, so that the concentration of the produced gas can be kept stable for a certain time. As an example,

B shows the evolution of the ethanol concentration in each bottle when 3 bottles are connected in series.

The saturation-type wet test gas generator can be designed in various ways, from basic to sophisticate.
In picture KOIOIARNEMAL a schematic sketch of a basic 3-flask-bubble train can be found.

To achieve a wet test gas with the prescribed CO2-content, there are various ways:

- CO2 can be added and mixed into a wet test gas. First, a wet test gas will be produced using “normal”
compressed air. Then, the produced test gas will be mixed with pure CO2-gas to generate the prescribed
concentration of CO2 in the resulting gas mixture. When using this method. the change of gas volume has
to be taken into account for the correction of the generated ethanol concentration. Also, when using this
method it has to be ensured if the remaining relative humidity will be still within the specifications.

- Compressed air with the required CO2-content can be used as carrier gas for a saturation-type wet gas

generator: CO2 has a very poor solubility in water. When bubbling gas or air containing a certain

concentration of CO2 through the saturation-type test gas generator, the water in the flasks will be
saturated with CO2 with very short time, and with progressing flow, the amount of CO2 in the gaseous

phase remains on the same level. Nevertheless, the concentration has to be corrected due to the change of
volume which is caused by the raising temperature and the addition of water and ethanol vapour to the
volume.

12.5 Performance tests

12.5.1 General instructions

The instrument shall be submitted to the performance tests-speeified-in+4 to determine its correct functioning
under various conditions.

The tests specified in this Recommendation constitute minimum test procedures. Further tests may be undertaken,
if necessary, in order to clarify issues of compliance of the breath-aleoholanalyzerEBA with the requirements of
this Recommendation.
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Requirementof OMMER126 Validatienprocedure Examinationdevel
Software-identification | 6:4-1+ AD+VETSw A
Storage-of data 652 1:6522:6523 ADFVETSw A
Atrtomatiestorhe 6536532653 3+6534 | AD—VHEFSw A
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If not otherwise stated, the tests shall be carried out using the standard measurement cycle of the respective
country. The test report shall state which measurement cycle was used and, if necessary, describe it shortly.

When a test description calls for repetitive measurements, they shall be performed consecutively one after the

other, with the maximum frequency the EBA allows for. If a break in between the test series is unavoidable, it shall
not take more time than 10 min.
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12:9:212.5.2  Accuracy tests

12.9:2.412.5.2.1 Maximum permissible errors and repeatability

Table 12-2
e The electrical power is supplied to the EUT and switched on for a time period of at least
Precondition - -
— the warm-up time specified by the manufacturer.
Power is to be “on” for the duration of the test
Condition of the The EUT shall not be readjusted at any time during the test.
EUT The EUT shall be used in metrological test mode and shall perform standard measurement
cycles.
Mass-coneentration-{meg/)-The test comprises of 20 measurements at different test gas
concentrations.
Test At each measuring point, the 20 measurements shall be performed consecutively one after
gas . . .| the other, with the maximum frequency the EBA allows for. If a break in between the test
Ne-procedure in brief

series is unavoidable, it shall not take more time than 10 min.
The break between two different concentrations shall not take more time than one
working day.

GO RN ||| U+

+95

9-Test gases
Mass concentration
of ethanol

1) 0.00 mg/ L to 0.05 mg/ L
2) 0.10 mg/ L

3) 025mg/L

4) 0.40 mg/ L

5 070mg/L

6) 095 mg/ L

7 1.50 mg/ L

8  195mg/L

9) If the upper value specified by the manufacturer is greater than 2 mg/ L, the test
gas mass concentration shall be equal to 90 % of the upper limit.

EUT performance

With each test gas concentration, 20 measurements shall be performed and record:
a) date and time,(Start and end of each test series)

b) ambient temperature,

¢) ambient relative humidity

d) measured values,
e) indications and errors of the EUT
f) operating conditions of the test gas generator( flow, gas temperature, concentration,...)

Permitted maximum
deviation

All functions shall operate as designed. Each of the 20 measurement results for every test
gas concentration shall comply with the MPEs defined in 6.6.1.
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12.5.2.2 Drift

This test gas;-each-of the 20-measurementresultsshall-cemplyis applied to verify compliance with the MPE

defined-in524-

Comphiance with-the drift

t Hft-requirements shall-be-tested-at-the-following gas-conecentrations:for drift (6.8).

Other tests for type approval may be performed during the time interval between the drift tests.

Table 12-3

Precondition

The electrical power is supplied to the EUT and switched on for a time period of at least
the warm-up time specified by the manufacturer.

Condition of the
EUT

The EUT shall not be readjusted at any time during the test.
The EUT shall be used in metrological test mode and shall perform standard measurement
cycles.

Test procedure in
brief

The tests comprise of 10 subsequent measurements at the start
and 10 subsequent measurements after the following time intervals:

For zero drift: 4 hours after the start

For short time drift: 4 hours after the start

For long time drift: every 2 weeks until the 6 months test time are completed.

Test gases
Mass concentration

of ethanol

For zero drift: 0.00 mg/ L to 0.05 mg/L
0.40 mg/ L

040 mg/ L

For short time drift:

For long time drift:

EUT performance

At each defined point in time, 10 measurements shall be performed and record:
a) date and time,(Start and end of each test series)

b) ambient temperature,

¢) ambient relative humidity

d) measured values

e) indications and errors of the EUT
f) operating conditions of the test gas generator( flow, gas temperature, concentration, ...)

Permitted maximum

For the zero drift and the short term drift test, the difference between the mean
measurement errors of the two series of measurements shall fulfill the requirements for
drift (6.8.1 and 6.8.2.1).

deviation

For the long term drift, the difference between the mean measurement error of the start
series and each mean measurement error of all intermediate series and the final series shall
fulfill the requirements for long term drift (6.8.2.2)
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12.5.2.3 Memory effects
12:9:23-This test is applied to verify compliance with the requirements for memory effects (6.9) with large

differences in mass concentration

—Memeory-effeet-well as with small ehangesdifferences in mass concentration.
] . " hati :

Table 12-4

The electrical power is supplied to the EUT and switched on for a time period of at least
the warm-up time specified by the manufacturer.

.. The EUT shall not be readjusted at any time during the test.
Condition of the - -
EUT The EUT shall be used in metrological test mode and shall perform standard measurement
— cycles.
The tests comprise of an initial test series with 10 subsequent measurements with the test
gas with the lower concentrations to determine the mean start value.
Then the EUT is subject to a series measurements with alternating concentrations:

Precondition

Test procedure in

brief - one measurement using the higher concentration
- followed immediately with one measurement using the lower gas concentration
This alternating cycle will be repeated 10 times.
For large differences: low gas concentration: 0.10 mg/ L (test gas No. 2)
Test gases High gas concentration: 1,50 mg/ L (test gas No. 7)
W For small differences: low gas concentration:  0.25 mg/ L ( test gas No. 3)

High gas concentration: 0,40 mg/ L (test gas No. 4)

At each point in time, 10 measurements shall be performed and record:

a) date and time,(Start and end of each test series)

b) ambient temperature,

EUT performance ¢) ambient relative humidity.

d) measured values,

e) indications and errors of the EUT

f) operating conditions of the test gas generator( flow, gas temperature, concentration, ...)
The mean of initial test series and the mean of the results for the lower concentration of
the alternating cycle are calculated.

The difference between these mean values shall fulfill the requirements for memory
effects (6.9)

For the long term drift, the difference between the mean measurement error of the start
series and each mean measurement error of all intermediate series and the final series shall
fulfill the requirements for long term drift (6.8.2.2)

Permitted maximum
deviation
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12.9312.5.3  Influence factors of the conditions of injection

m ca5 N b ormed 0

the-maximum permissible-error requirement-defined-in-5-2-1-These tests are applied to verify
- the capability of the EUT to cope with the varying conditions of flow, volume and exhalation time of a

human breath sample and
- compliance with the minimum requirements for the conditions and continuity of exhalation (7.6 and 7.7)

Eor each to o emen ng to 4 ch
S a 5 aSt = & a

For each test condition, 2 or more tests with different conditions are defined.
Each test is characterized by 4 parameters:
- delivered volume;
- duration of the injection;
- variation of the flow (and therefore pressure) as a function of time;
- variation of the alcohol concentration as a function of time.

flowrate: 06T /o
e oL
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Table 12-5

Precondition

Nermal-eleetrieThe electrical power is supplied to the EUT and “switched on” for a time
period equal-to-orsreaterthanof at least the warm-up time specified by the manufacturer.

Condition of the
EUT

The EUT shall not be readjusted at any time during the test.
The EUT shall be used in metrological test mode and shall perform standard measurement
cycles.

Peweris-to-For each test condition, 2 or more tests with different conditions are defined.
For each of these tests 10 subsequent measurements shall be “enperformed.
If not otherwise stated, the following conditions for the dynamic properties of the test gas

Geﬁért—}eﬂ—ef—t—he apply:
E‘U‘T—M. Variation as a function of time for:
procedure in brief - Flowrate: no variation (constant)
- Ethanol concentration:  constant or evolution to a plateau duration ef-the
testequalto 3 s
Test gases
Mass concentration | :40 mg/ L (test gas No. 4)
of ethanol
2-hours-at-each-temperature-under—free-air”eonditions—For each test condition,10
measurements shall be performed and record:
a) date and time,(Start and end of each test series)
Stabihizatien- EUT b) ambient temperature,
performance ¢) ambient relative humidity.

d) measured values,

e) indications and errors of the EUT

f) operating conditions of the test gas generator( flow, gas temperature, concentration, ...)

Test conditions

First test:
- delivered volume: 1.5L+0.1L;

a) Influence of - duration of the injection: 5s+0.5s;
delivered volume - resulting flowrate: 0.3L/s £0.05 L/s
and exhalation
duration Second test:.

— - delivered volume: 4.51+0.3 L;
- duration of the injection: 15s+0.5 s;
- resulting flowrate 0.3L/s+0.03L/s
First test:
- delivered volume: 1.5L+0.1L;
- duration of the injection: 10s £ 0.5 s;

- resulting flowrate: 0.15L/s+0.02 L/s

Second test:

b) Influence of

flowrate and - delivered volume: 3 L+0.2L:
injection duration - duration of the injection: 15s+0.5s:
- resulting flowrate: 0.2L/s+0.02L/s
Third test:
- delivered volume: 45L+03L:
- duration of the injection: 7.5s+0.5s:
- resulting flowrate: 0.6 L/s+0.08L/s

Femperature

a)c) Influence of

High temperature as speeified in 5.8.1 a). First test:

Merged Cells
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variations in the - delivered volume: 3L +0.2L;
flow rate during - flowrate: 0.6 L/s+ 0,08 L/s
exhalation - resulting duration of injection: Ss+0.5s
Second test:
- delivered volume: 3L+02L;
- variation in the flowrate as a function of time:
Initial flowrate: 0.6 L/s during 1.5s,
between 1.5 s and 5 s the flowrate decreases to 0.2 L/s;
after 5 s, the flowrate remains equal to 0.2 L/s until
the end of injection;
- resulting duration of injection:
First test: Inserted Cells
- delivered volume: 3L+021L; /{
Referenectemperature: - duration of the injection: 5s+0.5s;
bid) Speeified - duration of the plateau: 3s
. - resulting flowrate: 0.6 L/s+0,08L/s
Influence of
#()Iieo(f)the Second test:'
olateau during - dellvgred volun"ne.: : 3L+021L:
p—gin'ection - durat%on of the injection: 5s+0.5s;
injection - duration of the plateau: 15s
- resulting flow rate 0.6 L/s £0.08 L/s

eje) Influence of an

First test:

The EUT shall-not-be readjusted-at-any-time-during the-test:
- bilizati he rel oerf s
i injection of gas Ne—4-definedinH-4-4-+
reeord:-with:
datcand-times

- sytunetional performanee—flowrate:
0.41/s+0.08 L/s

shall be stopped 1s+0.5s
after the start of the injection.
- resulting delivered volume: 04L+03L;

Second test:

/{ Inserted Cells

interruption in the

The injection of gas with:

breath flow

- flowrate: 0.2 1/s+0.02 L/s

shall be stopped at 6st1ls
after the start of the injection.
- resulting delivered volume: 12L+03L;-

Third test:
Verification of the end of the detection of exhalation.
The injection of a gas supplied at a

- flowrate of: 0.15L/s
is decreased to a
- - flowrate of: 0.03 L/s.

- Duration of injection before decreasing?

Fourth test:
Short flow interruption.
The injection of a gas with a
- flowrate 0.41/s+0.08 L/s
shall be interrupted for a short period (e.g. 0.5 s) and
then continued.
For these tests, the minimum requirements of 7.6 and 7.7 shall
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not be fulfilled.

All functions shall operate as designed. AH-errors

For test condition a) to d):

Maximumallowable | Each measurement result shall be-withincomply with the MPEs speeifieddefined in
variations-Permitted | 320:0.1.

maximum deviation o
For test condition e)
For these tests the EBA shall give no valid result.

12:9:5Ceold

(>-chapterunder construction by DH-sub-groups hereronly the-original-text of the 2012-version-is shown)
12.5.4 Tests for operating conditions

For breath alcohol analyzers which have more than one option for power supply, the tests in 12.5.5.1 through
12.5.15 shall be performed with every option.
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12.5.4.1 Temperature Test (dry heat and cold)

This test is applied to verify compliance with the previsions-in-5-8-+-a)underminimum requirements for operating
conditions eﬁeeld-élewfor ambient temperature)— (6.10 a)

Table 12-6

Table 0 Temperature test (dry heat and cold)

Applicable standards

IEC 60068-2-1 [...]. IEC 60068-2-2 [...], IEC 60068-3-1 [...]

Test method

Gradual exposure to high and low temperatures not allowing condensation to occur

Applicability

Applicable to all EBA

Object of the test

Verification of compliance with the provisions in 6.6.1 under conditions of high and
low temperature specified in 6.10 a

Nermat-eleetrieThe electrical power is supplied to the EUT and “switched on” for a

Precondition time period egual-te-ergreaterthanof at least a 16 hours’ time period while taking
into account the warm-up time specified by the manufacturer.
Power-is-to-be“on>forthe-duration-of-thetest—The electrical power supplied to the

Condition of the EUT EUT shall not be switched off and the EUT shall not be readjusted at any time
during the test.

Stabilizan - —

Test procedure in brief

The test comprises exposure to the specified high temperature under “free air”
conditions during the period of at least 2 hours (the period specified is the period
following the moment at which the EUT has reached temperature stability). “Free
air” conditions meaning sufficient air circulation to keep the temperature at a stable
level.

The change in temperature shall not exceed 1 °C/min during heating up and cooling
down. The stabilizing time at each temperature is at least 2 hours.

The absolute humidity of the test atmosphere shall not exceed 20 g/m3. When tests
are performed at temperatures below 35 °C, the relative humidity shall not exceed
50 %.

Sequence:
1. Reference temperature; of 7

2. Specified high temperature— 7y
3. Specified low temperature 77
4. Intermediate temperature 7;

5. Reference temperature Ty

Test levels The following high temperature test levels may be specified:
Level index high (I;;) 1 2V 2? 3 Unit
Temperature (Ty) 30 40 45 55 °C
he following low temperature test levels may be specified:
Level index low (I;) 1D -1Y l_” -3
Temperature (T;) 0 -5 -10 -25 °C
Note:

Notes

Y Applicable for stationary EBA only

2 Applicable for mobile EBA

¥ Applicable for transportable EBA

Iy concerns the index for Ty; /g concerns the index for Tg; /; concerns the index for
Ty: /i _concerns the index for Ty

By default: 7 =20°Cand lr =0, Iy=2.,,=1and /; =-2

Iz = (I+1;)/2 (rounded to an integer by deleting the mantissa) and /; = (Iz-1)

Fest EUT performance

After stabilization at the relevant temperature;-perform-5 five measurements shall be
performed using a test gas with 0.400 mg/ L ethanol (test gas No. 4-defined-in
+H-4-4-1-a) and under the eenditions-defined-in1-4-4-2-a)-firstreference parameters
for test gases as defined in 12.1.5 (2012-version:0.3 L/min) and record:

a) date and time,

b) temperature,

¢) relative humidity,

meastrands;
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indi T i
CFrofrs;

d) measurand value,
¢) indicated values,
) error values,

g) functional performance -

S e e
variations-Permitted
maximum deviation

All functions shall operate as designed.
All errors shall be within the MPEsmaximum permissible errors specified in
5:26.6.1

12:9:5:112.5.4.2 Damp heat, steady state (non-condensing)

> chapter under e

This test is apphed to Verlfy compllance w1th the ﬁfeﬂs*eﬂs&ﬂéﬂ%—kb}uﬂdermlmmum requirements for operatmg

conditions ef-ambientfor relative humidity witheut-eondensation—(6.10 b)

Table 12-7

Table 3 Damp heat, steady-state (non-condensing) 11.4.4.5

Applicable standards

IEC 60068-2-78 [...]. IEC 60068-3-4 [...]

Test method

Exposure to damp heat in steady-state

Applicability

Not applicable for those stationary EBA which are expected to be used only in a
climate controlled environment.

Object of the test

Verification of compliance with the provisions for MPEs in 6.6.1 under conditions of
high humidity and constant temperature, specified in 6.10.b

Precondition

Normal-eleetrieThe electrical power is supplied to the EUT and “switched on” for a

time period equal-to-orgreater-thanof at least the warm-up time specified by the
manufacturer.

Condition of the EUT

The electrical power supplied to the EUT shall not be switched off and the EUT shall
not be readjusted at any time during the test.

. .

A

Power-isThe test comprises exposure to be—en”the specified high level temperature

and the specified constant relative humidity for the-durationa certain fixed period of

Test procedure in
brief

41 Aafy Al tha t 4
L —as UCTicar UY UICICSTT
level chosen.

The EUT shall be handled such that se-condensation of water eeetits-on it—the EUT
does not occur.

_ Test level unit
Relative humidity o
(RH) 85 %
Duration 2 24-hours period
The EUT is kept under the conditions defined in 5-:84+6.10. b}
At the end of this period and still under this condition, perferm-5five measurements
shall be performed, using a test gas with 0.400 mg/ L ethanol
(test gas No. 4-definedint-4-4-+=) and record:
a) date and time,
performance ¢) relative humidity,
d) measurand values
¢) indications,
) errors,

g) functional performance.

1. Committee Draft TC17/ SC 7 p3: revision of R126

December 2015 page 57 of 119

/{ Merged Cells

/{ Merged Cells




TC 17/ SC 7: Evidential breath analyzers

The error of the breath alcohol analyzer is determined once per day under test
conditions and at the end of the test after a recovery period of one hour.

All functions shall operate as designed.

All errors shall be within the MPEsmaximum permissible errors specified in 5-2-6.6.1

—oe e e
variations-Permitted
maximum deviation

‘ |
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12:9:5212.54.3

Static atmospheric pressure

This test is applied to verify compliance with the previsions-in-5-8-+-e)underminimum requirements for operating
conditions efchanges-infor static atmospheric pressure- (6.10 ¢)

Table 12-8

Table 6 Static atmospheric pressure 11.4.4.6

Applicable standard

No applicable standards exist

Test method Exposure to low and high atmospheric pressure
Applicability Applicable for all EBA

Object of the test

Verification of compliance with the provisions for MPEs in 6.6.1 under conditions of
static atmospheric pressure changes to upper and lower limit specified in 6.10.¢)

Precondition

The electrical power is supplied to the EUT and switched on for a time period of at
least the warm-up time specified by the manufacturer.

Condition of the EUT

The electrical power supplied to the EUT shall not be switched off and the EUT shall
not be readjusted at any time during the test.

Test procedure in
brief

The test comprises the installing an EUT such that it can be exposed to the applicable
higher and lower atmospheric pressures limits.

Exposure is to be established for at least 10 minutes at each pressure.

Atmospheric pressure

Test level unit
Lower limit 86 (= 1) kPa
Upper limit 106 (1) kPa
Uncertainty of the recorded pressure 0.15 kPa

EUT performance

After stabilization at the relevant pressure five measurements shall be performed using
a test gas with 0.400 mg/ L ethanol (test gas No. 4) and under the reference parameters

for test gases as defined in 12.1.5 (2012-version:0.3 L/min) and record:
a) date and time,

b) temperature,

c) relative humidity,

d) measurand values,

¢) indications,

1) errors,

g) functional performance.

Permitted maximum

deviation

All functions shall operate as designed.
All errors shall be within the maximum permissible errors specified in 6.6.1
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12.5.4.4 Random vibration

This test is applied to verify compliance with the minimum requirements for operating conditions random vibration

(6.10d)
Table 12-9
Table 8 Vibration (random) 11.4.4.7
Applicable standard IEC 60068-2-47 [...], IEC 60068-2-64 [...], (IEC 60068-3-8 [...])

Test method

Exposure to random vibration

Applicability

Applicable for all EBA

Object of the test

Verification of compliance with the provisions for reference conditions in 12.5.2 under
conditions of random vibration specified in 6.10 d)

Precondition

Prior to the test the MPE shall be determined

Condition of the EUT

The electrical power supply to the EUT is switched off during the test and the EUT
shall not be readjusted at any time during the test.

Test procedure in
brief

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

- Test level unit
Total frequency range 10 -150 Hz
Total RMS level 7 ms”
ASD level 10-20 Hz 1 ms>
ASD level 20-150 Hz -3 dB/octave

Duration per axis

For each of the orthogonal directions the vibration exposure time shall be 2 minutes in
each functional mode.

EUT performance

After the application of the influence quantity, the EUT shall be switched on and after
stabilization time five measurements shall be performed. using a test gas with 0.400
mg/ L ethanol (test gas No. 4) and record:

a) date and time,

b) temperature,

¢) relative humidity

d) measurand values,

¢) indications

1) errors,

g) functional performance.

Permitted maximum

The error of the breath alcohol analyzer is determined after the whole test has been
carried out.

deviation

All functions shall operate as designed.
All errors shall be within the maximum permissible errors specified in 6.6.1
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12.5.4.5 DC mains voltage variations
This test is applied to verify compliance with the minimum requirements for operating conditions DC mains

voltage (6.10 e)
Table 12-10

Table 10_DC mains voltage variation 11.4.4.8

Applicable standard

IEC 60654-2 [...]

Test method

Applying low and high level DC mains power voltage

Applicability

Applicable for those EBA which are designed to be temporarily or permanently
connected to a DC mains power network while in operation. Not applicable to
equipment powered by a road vehicle battery.

Object of the test

Verification of compliance with the provisions for reference conditions in 12.5.2 under
conditions of DC mains power voltage changes between upper and lower limit

specified in 6.10 e

Precondition

The electrical power is supplied to the EUT and switched on for a time period of at
least the warm-up time specified by the manufacturer.

Condition of the EUT

The electrical power supplied to the EUT shall not be switched off and the EUT shall
not be readjusted at any time during the test.

Test procedure in
brief

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

Test Sequence:
1. Reference voltage level

2. Upper voltage level
3. Lower voltage level
4. Reference voltage level

The DC operating range applied as specified by the manufacturer, but not less than
Unom =15 % < Upom < Upom + 10 %

Test level

The reference voltage level is the nominal DC voltage specified by the manufacturer.

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.

EUT performance

After stabilization at the relevant voltage five measurements shall be performed, using
a test gas with 0.400 mg/ L ethanol (test gas No. 4) and record:

a) date and time,

b) temperature,

c) reference voltage at beginning and end. high voltage and low voltage,
d) measurand values,

¢) indications,

1) errors,

g) functional performance.

Permitted maximum
deviation

The errors shall be determined when the breath alcohol analyzer is powered up at the
upper limit of the voltage and when it is powered up at the lower limit of the voltage.
All functions shall operate as designed.

All errors shall be within the maximum permissible errors specified in 6.6.1
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12.5.4.6 AC mains voltage variations
This test is applied to verify compliance with the minimum requirements for operating conditions for AC mains

voltage (6.10 f)
Table 12-11

Table 12 _AC mains voltage variation 11.4.4.9

Applicable standards

IEC/TR3 61000-2-1 [...], IEC 61000-4-1 [...]

Test method

Applying low and high level AC mains power voltage (on a single phase)

Apbplicability

Applicable for those EBA which are designed to be temporarily or permanently
connected to an AC mains power network while in operation.

Not applicable to mobile EBA which are powered by a road vehicle battery unless an
external DC to AC conversion device is required while in operation.

Object of the test

Verification of compliance with the provisions for reference conditions in 12.5.2 under

conditions of AC mains network voltage changes between upper and lower limit
specified in 6.10 f

Precondition

The electrical power is supplied to the EUT and switched on for a time period of at
least the warm-up time specified by the manufacturer.

Condition of the EUT

The electrical power supplied to the EUT shall not be switched off and the EUT shall
not be readjusted at any time during the test.

Test procedure in
brief

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

Test Sequence:
1. Reference Voltage level

2. Upper voltage level
3. Lower voltage level
4. Reference voltage level

In the case of three phase power supply, the voltage variation shall apply for each
phase successively.

The values of U are those marked on the measuring instrument. In case a range is
specified, the “~” relates to the lowest value and the “+” to the highest value of the

range.
_ Test Levels
PRDEL 10 %
Mains limit Saoml — 2520
voltage Lower
limit | Ym2=15%
The values of Upm are those marked on the measuring instrument. If a range is
Notes specified, Uyomi_concerns the highest and U,,m concerns the lowest value. If only one

nominal mains voltage value (Upem) is specified then Unomi = Unomz = Unom.
The reference voltage level is equal t0 (Upomi + Unomo) / 2.

Permitted maximum

The errors shall be determined when the breath alcohol analyzer is powered up at the
upper limit of the voltage and when it is powered up at the lower limit of the voltage.

deviation

All functions shall operate as designed.
All errors shall be within the maximum permissible errors specified in 6.6.1
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12.5.4.7 AC mains frequency variations
This test is applied to verify compliance with the minimum requirements for operating conditions for AC mains

frequency (6.10

Table 12-12

Table 13 AC mains frequency variation 11.4.4.10

Applicable standards

IEC/TR3 61000-2-1 [...]. IEC 61000-2-2 [...]. IEC 61000-4-1 [...]

Test method

Variation in AC mains power frequency

Applicability

Only applicable for those EBA which are designed to be temporarily or permanently
connected to an AC power network while in operation.

Object of the test

Verification of compliance with the provisions for reference conditions in 12.5.2 under
conditions of AC mains network power frequency changes between upper and lower
limit specified in 6.10 g

Precondition

The electrical power is supplied to the EUT and switched on for a time period of at
least the warm-up time specified by the manufacturer.

Condition of the EUT

The electrical power supplied to the EUT shall not be switched off and the EUT shall
not be readjusted at any time during the test.

Test procedure in
brief

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

Test Sequence:
1. Reference frequency
2. Upper_frequency

3. Lower frequency
4. Reference frequency

The following test levels are preferred for OIML Recommendations

Test level
Upper )
Mains limit Jonomi 2 %
frequency Lower R
limit | fon2=2%
1) The values of fnom are those marked on the measuring instrument. If a range is
Notes specified f,,,; concerns the highest and f,,,, concerns the lowest value . If only one

nominal mains frequency value (f,om) is specified then fiomi = fromz = from.
2) The reference frequency is equal to (fiomi + fromo) / 2.

Permitted maximum
deviation

All functions shall operate as designed.
All errors shall be within the maximum permissible errors specified in 6.6.1
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12.5.4.8 Low voltage of internal battery

This test is applied to verify compliance with the minimum requirements for operating conditions for voltage
variations of internal batteries (6.10 h)

Table 12-13

Table 24 Low voltage of internal battery (not connected to the mains power) 11.4.4.11

Applicable standards

No standard is available

Test method

Applying minimum supply voltage

Applicability

Applicable to all EBA supplied by an internal battery while in operation

Object of the test

Verification of compliance with the provisions for reference conditions in 12.5.2
during low battery voltage specified in 6.10 h

Precondition

The electrical power is supplied to the EUT and switched on for a time period of at
least the warm-up time specified by the manufacturer.

Condition of the EUT

The electrical power supplied to the EUT shall not be switched off and the EUT shall
not be readjusted at any time during the test.

Test procedure in
brief

The test comprises exposure of the EUT to the specific low battery level condition
during a period of time sufficient for achieving temperature stability and for
performing the required measurements.

The maximum internal impedance of the battery and the minimum battery supply
voltage level (Uymin) are to be specified by the manufacturer of the instrument.

If an alternative power supply source is applied instead of the internal battery the
internal impedance of the specified type of battery shall also be simulated. The
alternative power supply shall be capable of delivering sufficient power at the required

supply voltage.
The test sequence is as follows:

e Let the power supply stabilize at a voltage as defined within the rated operating
conditions and apply the measurement and/or loading condition.
e Record:
— the data defining the actual measurement conditions including date, time
and environmental conditions,
— the actual power supply voltage.
e  Perform measurements and record the error (-s) and other relevant performance

parameters.

e Verify compliance with MPEs in 6.6.1

e Repeat the above procedure with actual supply voltage at Uy, and again at 0,9
Ubmin

e Verify compliance with MPEs in 6.6.15.2

Test level:
Lower limit of the

voltage

The lowest voltage at which the EUT functions properly according to the specifications

(Ubmin)

Number of test cycles

At least one test cycle for each functional mode

EUT performance

After stabilization at the relevant voltage five measurements shall be performed, using
a test gas with 0.400 mg/ L ethanol (test gas No. 4) and record:

a) date and time,

b) temperature,

¢) voltage

d) measurand values,

¢) indications,

1) errors,

g) functional performance.

Permitted maximum
deviation

All functions shall operate as designed.
All errors shall be within the maximum permissible errors specified in 6.6.1
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12.5.4.9 Voltage variations of a road vehicle battery

This test is applied to verify compliance with the minimum requirements for operating conditions for the voltage of

road vehicle batteries (6.10 i)

Table 12-14

Table 25 Voltage variations 11.4.4.12

Applicable standard

ISO 16750-2[...]

Test method

Variation in supply voltage

Applicability

Applicable to all mobile or portable EBA supplied by the on board 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 for reference conditions in 12.5.2 under
conditions of high (while charging) and low battery voltage specified in 6.10 i

Precondition

The electrical power is supplied to the EUT and switched on for a time period of at
least the warm-up time specified by the manufacturer.

Condition of the EUT

The electrical power supplied to the EUT shall not be switched off and the EUT shall
not be readjusted at any time during the test.

Test procedure in
brief

The test comprises exposure to the specified maximum and minimum power supply
voltage conditions for a period of time sufficient for achieving temperature stability
and performing the required measurements at these conditions.

Nominal battery _ _
Nominal batter: Upn =12V U =24V
voltage Hom fom
Lower limit Upper limit Lower limit Upper limit Unit
Test Level 9 16 16 32 A%

EUT performance

After stabilization at the relevant voltage record the following parameters:
a) date and time,

b) temperature,

¢) relative humidity

d) measurands,

¢) indications

1) errors,

g) functional performance.

Permitted maximum

All functions shall operate as designed.

deviation

All errors shall be within the maximum permissible errors specified in 6.6.1
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12.5.4.10

Hydrocarbons in the environment

This test is applied to verify compliance with the minimum requirements for operating conditions for hydrocarbons
in the environment (6.10 g)

Table 12-15
Table 30 _“Total fraction by volume of hydrocarbons in ten environment” test new 11.4.4.13
Applicable standard none

Test method

Exposure to an environment containing hydrocarbons

Applicability

Applicable for all EBA

Object of the test

Verification of compliance with the provisions for reference conditions in 12.5.2 under
conditions of being exposed to the level of hydrocarbons in the environment specified
in6.10g

Precondition

The electrical power is supplied to the EUT and switched on for a time period of at
least the warm-up time specified by the manufacturer.

Condition of the EUT

The electrical power supplied to the EUT shall not be switched off and the EUT shall
not be readjusted at any time during the test.

Test procedure in

The test comprises exposure to a simulated environment containing a specific fraction

brief

of hydrocarbons

Test level

Total fraction of Sppm (by volume) of hydrocarbons (as methane equivalent)

EUT performance

After stabilization at the test level five measurements are performed using a test gas
with 0.400 mg/ L ethanol (test gas No. 4)
The error of the breath alcohol analyzer is determined and the following parameters are

recorded:

a) date and time,

b) temperature,

c) relative humidity

d) measurand values

e) indications,

) errors,

2) functional performance.

Permitted maximum

All functions shall operate as designed.

deviation

All errors shall be within the maximum permissible errors specified in 6.6.1

12.54.11

Influence of raised CO2-content in the test gas

This test is applied to verify compliance with the provisions in xx under conditions of CO2 in the test gas

The following shortened test procedure shall be applied:

Table 12-16
Precondition Normal electric power supplied and “on” for a time period equal to or greater than
the warm-up time specified by the manufacturer.
Condition of the EUT | Power is to be “on” for the duration of the test.
860-hPa+10hPa;
1060 -hPa =10 hPa,
Test i

After stabilization at the relevantpressuresperform-Stest level five measurements are
performed using a test gas No—4-definedinH-4-4+ajwith 0.400 mg/ L ethanol plus
10 %vol of CO,.

The error of the breath alcohol analyzer is determined and reeeréd:-the following
parameters are recorded:

a) date and time,

b) temperature,

c) relative humidity;
et
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d) measurand values
[9) indications,

) errors,
2) functional performance.
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Fest

g)-funetional performanee:
Maximum All functions shall operate as designed. All errors shall be within the MPEs specified
allowable variations | in 5.2.
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12.5.5 Tests during the impact disturbances

12:914.112.5.5.1 Conducted (common mode) currents generated by RF EM fields

(e

This test is apphed to Verlfy comphance Wlth the pfe%em—mé—l—@—l—l—a—)—aﬂder—eeﬂé}ﬂem—eﬁ

radiatedrequirements for disturbances when exposed to conducted currents generated by radiofrequency

electromagnetic fields— (6.11.1.1 I!

Table 12-17

Table 21 Conducted (common mode) currents generated by RF EM fields 11.4.5.2

Applicable standard

IEC 61000-4-6 [...]

Test method

Injection of RF currents representing exposure to RF electromagnetic fields

Applicability

Applicable for all those EBA that are or can be equipped with external electrical wiring
(mains power, signal, data and control lines)

Object of the test

Verification of compliance with the provisions for disturbances in 6.11.1 while

exposed to electromagnetic fields specified in -

Befoere-The electrical power is supplied to the test-the-breath-aleoholanalyzershalt

Test procedure in
brief

Precondition beEUT and switched on for a time period equal-to-orgreater-thanof at least the warm-
up time specified by the manufacturer.

Condition of the EUT The electrlgal power supphed to Fhe EUT shall not be switched off and the EUT shall
not be readjusted at any time during the test.
S 5 —~A RF EM current, simulating the influence of EM

Conditi  the EUT 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.

Radiated H0-V/mmodulated-80-%

Inserted Cells
Inserted Cells

/{ Inserted Cells

Inserted Cells

EM-Field Frequency range RF amplitude AM. sine wave— modulati
Test level 0.15-80 10 80 1
. Erom-80-MHz-te-3-000
Frequeneyrange- .m.f. J k
Unit MHx V (e.m.f) Yo Hz
; - - - — -
ReeordSequentially during and after the exposure to the RF current record the
following with-and-witheutradiated-eleetromagnetiefrelds:
parameters:
a) date and time,
Performanee-test b) temperature,
EUT performance ¢) relative humidity,

d) value of the measurand,

) applied RF (e.m.f). voltage level ,
) indications and errors,

£

g) functional performance.

Inserted Cells

o

Pestormanec-otthe
instrament-Permitted

Either significant faults as-definedin-5-9-do not occur; or they-are-detected-and-acted
upen-by-means-ofa-checking faeility—facilities detect and act on potential significant

faults, thus preventing such faults to occur.

maximum deviation

It is acceptable thatwhen during the disturbance test the breath aleehel-analyzer gives
neis not providing a measurement result during-the-disturbance-testing.
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12:9-14:212.5.5.2 Radiated RF electromagnetic fields

clements arc part of the instrument.
This test is applied to verify compliance with the previsionsin-5-+0requirements for disturbances when exposed to
radlated radlofrequencv electromagnetlc fields (6.11.1.1 byunder-conditions-of conducted-electromagnetic fields:

Table 12-18

Table 22 Radiated RF electromagnetic fields 11.4.5.1

Applicable standard

IEC 61000-4-3 [...]: IEC 61000-4-20 [...]

Test method

Exposure to radiated radio frequency electromagnetic fields

Applicability

Applicable to all EBA

Object of the test

Verification of compliance with the provisions for disturbances in 6.11.1 under
conditions of exposure to electromagnetic fields specified in

6.11.1.1a

Before-The electrical power is supplied to the test-the-breath-aleoholanalyzershalt

Precondition beEUT and switched on for a time period equal-te-orgreater-thanof at least the warm-up
time specified by the manufacturer.

.. TheThe electrical power supplied to the EUT shall not be switched off and the EUT
Condition of the
EUT shall not be readjusted at any time during the test-exeept-to-resetif a-significant fault-has
M Field
Frequeneyrange
B ef—t-he—measufemeﬂt—c—yele—The EUT is exposed to electromagnetlc ﬁelds with th

Test procedure in

required field strength and the field uniformity like defined in the referred standard.

brief

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.

Frequency range RF amplitude AM., sine wave modulation
26 - 80" 10 80 1
Test level
80 —3000 10 80 1
Unit MHz V/m % kHz
Note 1) Only where the instrument is not employing any cable or cable connection.

1. Committee Draft TC17/ SC 7 p3: revision of R126

December 2015 page 74 of 119




TC 17/ SC 7: Evidential breath analyzers

EUT performance

Sequentially during and after the exposure to the EM Field record the following
parameters:

a) date and time,

b) temperature,

c) relative humidity,

d) value of the measurand,
e) field strength level
f) indications and errors,

g) functional performance.

Pertormancc-otthe
nstrament-Permitted
maximum deviation

Eithereither significant faults as-defined-1-5-9-do not occur; or they-are-detected-and
dctedipon-by-means-ota-checking facthiv:

facilities detect and act on potential significant faults, thus preventing such faults to
occur.

It is acceptable thatwhen during the disturbance test the breath aleehel-analyzer gives

neis not providing a measurement result-during-the-disturbancetesting:.
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12.5.5.3 Mains power frequency electromagnetic field

This test is applied to verify compliance with the requirements for disturbances when exposed to mains power

frequency electromagnetic fields (6.11.1.1 B

Table 12-19

Table 20 _Mains power frequency electromagnetic field (new)

Applicable standard

IEC 61000-4-8 [...

Test method

Exposure to power frequency electromagnetic fields (50 Hz or 60 Hz)

Applicability

Applicable to all EBA

Object of the test

Verification of compliance with the provisions in ... while exposed to power

frequency electromagnetic fields (50 Hz or 60 Hz) specified in ....

Precondition The electrical power is supplied to the EUT and switched on for a time period of at
least the warm-up time specified by the manufacturer.
Condition of the EUT The electrical power supplied to the EUT shall not be switched off and the EUT shall

not be readjusted at any time during the test.

Test procedure in
brief

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

- Test level unit
Magnetic field Continuous field 100 A/m
strength Short duration (1 s to 3 s) 1000 A/m

EUT performance

Sequentially during and after the exposure to the surges record the following

parameters:

a) date and time,

b) temperature,

c) relative humidity,
d) measurand value,

¢) applied magnetic field strength and frequency

f) indications and errors
g) functional performance.

Permitted maximum
deviation

Either significant faults do not occur or checking facilities detect and act on potential

significant faults, thus preventing such faults to occur.

It is acceptable when during the disturbance test the breath analyzer is not providing a

measurement result.

2 . . . . .
requirement needs to be referred to. Suggest general requirement for immunity to disturbances

1 . . . . .
requirement needs to be referred to. Suggest general requirement for immunity to disturbances
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12:9.14.312.5.5 4 Electrostatic discharges

This test is applied to verify compliance with the previsions-in-5-10-1-1-¢e)underconditions-efrequirements for
disturbances when exposed electrostatic discharges—Fhis-testis-earried-outaceordingto HEC-61000-4-2-H5}

(6.11.1.1¢)

Table 12-2

Table 23 Electrostatic discharges 11.4.5.3

Applicable standard

IEC 61000-4-2[...]

Test method Exposure to electrostatic discharges (ESD)
Applicability Applicable to all EBA

Object of the test

Verification of compliance with the provisions for disturbances in 6.11.1 in case of
direct exposure to electrostatic discharges or such discharges in the neighborhood of the

EUT specified in 6.11.1.1 ¢

Before-The electrical power is supplied to the test-the-breath-aleohol-analyzershall

Precondition beEUT and switched on for a time period equal-te-orgreater-thanof at least the warm-up

time specified by the manufacturer.
. FheThe electrical power supplied to the EUT shall not be switched off and the EUT

Condition of the - - - - .

EUT shall not be readjusted at any time during the test-excepttoresetifasignificantfaulthas
L L P

Discharges

s

Test procedure in
brief

funetional performanee-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.

An EUT not equipped with a safety ground connection shall first be fully discharged
before exposure to a next discharges.

The time interval between successive discharges shall be at least 1 second.

Contact discharge is the preferred test method. Air discharge is far less defined and
reproducible and therefore shall 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 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
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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.

Conventionally 3 cycles of tests are performed starting each test at a different moment
of the measuring cycle.

~ Charge voltage unit
Contact discharge 6 kV

Test level
Air discharge 8 kV

EUT performance

Five measurements shall be performed during exposure of each surface to the
disturbance. Sequentially during and after the exposure to the discharges record the
following parameters:

a) date and time,

b) temperature,

c) relative humidity,

d) measurand value

e) discharge type, level and surface

f) indications and errors,

g) functional performance.

e
nstrament-Permitted
maximum deviation

Either significant faults as-definedin-5-9-do not occur; or they-are-detected-and-acted
upen-by-means-of a-checking faetlity-

facilities detect and act on potential significant faults, thus preventing such faults to
oceur.

It is acceptable thatwhen during the disturbance test the breath aleehel-analyzer gives

neis not providing a measurement result-during-the-disturbanee-testing.

12:914412.5.5

12.5.5.5 Bursts gtranswnts[ on supplylinesAC and DC mains

This test is apphed to Verlfy comphance w1th the pfeﬂs*eﬂmé—k@%—kd—)ﬂﬂde&eeﬂdﬁiﬂﬂ&ef equirements for
disturbances when exposed bursts on supplytines—This-testis-earried-outaceording to HEC 6100041128} and

l—EGé+999—4—4—[—]—'H—AC or DC mains supply lines (6.11.1.1 d)

Table 12-21

Table 16 Bursts (transients) on AC and DC mains 11.4.5.4

Applicable standards

IEC 61000-4-4 [...

Test method

Introducing transients on the mains power lines

Applicability

Applicable for those EBAs which are designed to be temporarily or
permanently connected to a mains power network while in operation.

Not applicable to mobile EBA powered by a road vehicle battery

Object of the test

Verification of compliance with the provisions for disturbances in 6.11.1
during conditions where electrical bursts are superimposed on the mains
voltage specified in 6.11.1.1d

Before-The electrical power is supplied to the test-the-breath-alcohol

Precondition analyzershallbeEUT and switched on for a time period equal-te-orgreater
thanof at least the warm-up time specified by the manufacturer.
FheThe electrical power supplied to the EUT shall not be switched off and
Condition of the EUT the EUT shall not be readjusted at any time during the test except tefor a
reset ifwhen a significant fault has been indicated.
Performanee-test Test Thetestconsists in-exposing the EUT-to-bursts-of voltage spikes-of Vs
procedure in brief
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H-funetional performanee—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.

At least 10 positive and negative randomly phased bursts shall be applied.
The bursts are applied during all the time necessary to perform the test;
therefore, more bursts than indicated above may be necessary.

One of the following test levels may be specified:

EUT performance

| | Testlevel index 2 | unit

| | Amplitude (peak value) 1 2 kV

| | Repetition rate 5 kHz
Sequentially during and after the exposure to the bursts record the following
parameters:

a) date and time,

b) temperature,

¢) relative humidity,

d) measurand values,

e) indications,

f) errors,

g) functional performance.

Pertormance-otthe
wnstrament-Permitted
maximum deviation

Either significant faults as-defined-i1-5-9-do not occur; or they-are-detected
and-acted-upon-by-means-ofa-checking factity:

facilities detect and act on potential significant faults, thus preventing such
faults to occur.

It is acceptable thatwhen during the disturbance test the breath aleehel
analyzer gives-neis not providing a measurement result-during-the
disturbanec testing...
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12:9-14:512.5.5.6 Surges on sighal;-dataAC and eentrelDC mains power lines

This test is applied to verify compliance with the previsions-in-5-10-1-1-e)underconditions-of burstsrequirements
for disturbances when exposed to surges on stgnal-data-and-eontretAC or DC mains supply lines— (6.11.1.1 e)

Table 12-22

Table 17 Surges on AC and DC mains power lines

Applicable standard IEC 61000-4-5[...]
Test method Introducing electrical surges on the mains power lines

Applicability

Only applicable for those EBAs which are designed to be temporarily or permanently
connected to a mains power network while in operation.
Not applicable to EBA only designed to be connected to

- alocal power source through an indoor network or

- aroad vehicle battery (mobile EBA)

Object of the test

Verification of compliance with the provisions for disturbances in 6.11.1 during
conditions where electrical surges are superimposed on the mains voltage specified in
6.11.1.1¢

Before-The electrical power is supplied to the test-the-breath-aleoholanalyzershall

Precondition beEUT and switched on for a time period equal-to-or-greater-thanof at least the warm-
up time specified by the manufacturer.
TFheThe electrical power supplied to the EUT shall not be switched off and the EUT

Condition of the EUT shall not be readjusted at any time during the test except tefor a reset #fwhen a
significant fault has been indicated.
Hfunetional performanee—A surge generator as defined in the referred standard shall
be used The characteristics of the generator shall be verified before connecting the

Performanee-test-Test

. . EUT.
procedure in brief

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 synchronized 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 phase is covered.

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

The surges are applied during all the time necessary to perform the test; to that purpose
more surges than indicated above may be necessary.

Mains mode

AC DC

EUT performance

Line to line Line to ground Line to line Line to ground unit
Test level 1.0 2.0 1.0 2.0 kV
Sequentially during and after the exposure to the surges record the following
parameters:

a) date and time,
b) temperature,
c) relative humidity, -
d) measurand values,
e) indications,

f) errors,

1. Committee Draft TC17/ SC 7 p3: revision of R126

December 2015 page 80 of 119




TC 17/ SC 7: Evidential breath analyzers

g) functional performance.

e
nstrament-Permitted
maximum deviation

Either significant faults as-defined-i1-5-9-do not occur; or they-are-detected-and-acted
apon-by-eans-ofa-checking faetity-

facilities detect and act on potential significant faults, thus preventing such faults to
occur.

It is acceptable thatwhen during the disturbance test the breath aleehel-analyzer gives

aois not providing a measurement result-duringthe-disturbancetesting..
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12:9:14:612.5.5.7 Bursts on signal, data and control lines

This test is apphed to Verlfy comphance w1th the pfeﬂsmﬂmé—k@%—l—f}ﬂmdefeeﬂeh&eﬂ&eﬁsurges egu1rement
for disturbances when exposed to bursts on signal, data and control lines—Fhis-testis-earried-outaceordingte HEC

64—999—4—5—%1—8%16.11.1.1 f)

Table 12-23
Table 18 Bursts (transients) on signal, data and control lines 11.4.5.5
Applicable | 150 6100044 1..]
standards

Test method

Introducing transients on signal, data and control lines

Applicability

Applicable for EBA which while in operation are designed to be permanently or
temporarily connected to external electrical signal, data and/or control lines.

Object of the
test

Verification of compliance with the provisions for disturbances in 6.11.1 during conditions

where electrical bursts are superimposed on /O and communication ports specified in

Precondition

Before-The electrical power is supplied to the test-the-breath-aleoholanalyzershallbeEUT
and switched on for a time period equal-to-or-greater-thanof at least the warm-up time
specified by the manufacturer.

Condition of

FheThe electrical power supplied to the EUT shall not be switched off and the EUT shall
not be readjusted at any time during the test except tefor a reset #when a significant fault

procedure in

The test comprises exposure to bursts of voltage spikes for which the output voltage on 50

brief

W and 1000 W 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 EUT has been indicated.

ists4 i s:A burst generator as defined in
Performanee the referred standard shall be used The characterrstrcs of the generator shall be verified [ Split Cells
testTest before connecting the EUT.

¢) exposed conductors,
f) indications and errors,
2) functional performance.

Either significant faults as-defined-in-5-9-do not occur; or they-are-detected

LPertormanec-otthe
nstrament-Permitted
maximum deviation

and-acted-upon-by-means-of-a-checking factity:

facilities detect and act on potential significant faults, thus preventing such
faults to occur.

It is acceptable thatwhen during the disturbance test the breath aleehol
analyzer gives-neis not providing a measurement result-during-the
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12.5.5.8 Ripple on DC mains power

This test is applied to verify compliance with the previsions-in-5+0+1-g)underconditions-of ACrequirements for
disturbances when exposed to ripple on DC mains veltage-dips;shertinterruptions-and-veltage-variations:

qihis—teﬁt—ts—ea-med—emﬂ&eeerdmg—te—}EGéWelectrlcal power port (6.1 120 HEEC61000-61+- P2 Hand HEC
64—999—6—2&22%. dg)

Table 12-24
Table 11 _Ripple on DC mains power (new)
Applicable | 150 61000-4-17 ...
standard
Test method Introducing a ripple voltage on the DC input power port.

Applicable for those EBA which are designed to be temporarily or permanently
connected to a DC power network (distribution system) supplied by external rectifier
systems while in operation

Applicabilit Not applicable to:

- mobile EBA powered by a road vehicle battery and
- mobile EBA connected to battery charger systems with incorporated switch
mode converters specified in 5.10.1.1 g ?)
Verification of compliance with the provisions for disturbances in 6.11.1 under conditions
of a ripple on the DC mains voltage specified in
6.11.1.1¢

Before-The electrical power is supplied to the test-the-breath-aleoholanalyzershalt
—Precondition | beEUT and switched on for a time period equatto-ergreaterthanof at least the warm-up

time specified by the manufacturer.

Object of the
test

Condition of TheThe electrical power supplied to the EUT shall not be switched off and the EUT shall
the EUT not be read]usted at any time during the test-exeept-te-resetifa-significant-fault-has-been

generator as defined in the referred standard shal] be used Before startm;, the tests, the
performance of the generator shall be verified.

The test comprises Reduetion 100 100 30 >905% R /{ Deleted Cells
subjecting the EUT % % %

Deleted Cells

to ripple voltages

such as those Deleted Cells

generated by Deleted Cells
traditional rectifier \[ Split Cells

systems and/or
auxiliary service

Deleted Cells

battery chargers Deleted Cells

o U U )

Performance overlaying on DC
test-Test ) power supply
procedure in SOUTCES.

brief

The frequency of the ripple voltage is the applicable power frequency or a multiple (2, 3
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or 6) dependent 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 level is a peak-to-peak voltage expressed as a percentage of the nominal DC
voltage, Upc.

Test level unit
Percentage of
the nominal DC 2 %
voltage
After stabilization at the relevant
a) date and time,
b) temperature,
EUT c) relative humidity,
performance d) measurand values,
e) indications,
1) errors,
g) functional performance.
Performaneeof | Either significant faults as-definredin-5-9-do not occur; or they-are-detected-and-acted-upon
et | B e echecking et
Permitted is-acceptable-that the breath-a R &1V esy RE estban
maximum testingfacilities detect and act on potential significant faults, thus preventing such faults to
deviation occur.
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12.5.5.9 DC mains voltage dips, short interruptions and (short term) variations

DC mains voltage

Table 12-2

dips, short interruptions

Table 14 DC mains voltage dips, short interruptions and (short term) variations (new)

Applicable standard

IEC 61000-4-29 [...

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 those EBAs which are designed to be temporarily
or permanently connected to a DC mains power network while
in operation.

Not applicable to:
- mobile EBA powered by a road vehicle battery

- EBA requiring a DC to AC conversion.

Object of the test

Verification of compliance with the provisions for disturbances
in 6.11.1 under conditions of disturbances on the DC mains
voltage.

Before-The electrical power is supplied to the test-the-breath
aleoholanalyzershallbeEUT and switched on for a time period

Precondition equalto-ergreaterthanof at least the warm-up time specified by
the manufacturer.
TheThe electrical power supplied to the EUT shall not be
Condition of the EUT switched off and the EUT shall not be readjusted at any time

during the test except tefor a reset i#when a significant fault has
been indicated.

Performanee-test Test procedure in
brief

A e e e

HYrem—12-V-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 for each of the
specified voltage variations.

The disturbances are applied during all the time necessary to
perform the test; to that purpose more disturbances than
indicated above may be necessary.

Test Levels Unit

Volta | Amplitude

40 and 70 % of the rated voltage

This test is applied to verify compliance with the previsions-in-5-+0requirements for disturbances when exposed to
and short term variations (6.11.1.1 h)-underconditions-of-eleetrical

~{ split cells

Deleted Cells

Deleted Cells

Deleted Cells

Deleted Cells

Deleted Cells

Deleted Cells

| split Cells

O 0 A 0 G JU A L J

e Pul Pulse 3 P Deleted Cells
dips Durati Pulse10.01; 0.03; 0.1; 502 ul Deleted Cells
S
on 0.3:1 B Ze Merged Cells
Deleted Cells
Short e 2b 22 3 -,
interr » EevelHigh impedance A b7 ~( Deleted cels
; Test condition 2 - s
uptio and/or” low impedance y: ¥ Deleted Cells
n§ . . Deleted Cells
Amplitude 0 - B [ Split Cells
R = of |56 ¥ 5 4 \
[ split cells
% choice to be made [ Split Cells
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o

O U 0 A U L L)

the | ¥ 0 0
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d
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mum O 00 pu T
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atio | €FOF  ses b e dhour0.001; 0.003; 0.01; e Deleted Cells
o ptise es 0.03; 0.1; 0.3; 1 - Deleted Cells
SOF Deleted Cells
test
tme
Volta [ Merged Cells
@ . 85 and 120 % of the rated voltage /{ Inserted Cells
tions Hrem—24-VAmplitude Inserted Cells
s P Pulse3 P2 ///[ Deleted Cells
Durati Pulse 1011 03: 1:3:10 | 5 | %2 al Deleted Cells
A @ - Se
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Either significant faults as-definedin-5-9-do not occur; or they
. are detected and acted upon by means of a checking facility.

Performance-of the instrument - .

during-the-distarbanee-testing-facilities detect and act on

potential significant faults, thus preventing such faults to occur.

Permitted maximum deviation

choice to be made

12.5.5.10 AC mains voltage dips, short interruptions and voltage variations

This test is applied to verify compliance with the requirements for disturbances when exposed to AC mains voltage
dips, short interruptions and voltage variations (6.11.1.1 h)

Table 12-26
Table 15 AC mains voltage dips, short interruptions and reductions 11.4.5.7
Applicable standards IEC 61000-4-11 [...]. IEC 61000-6-1 [...]. IEC 61000-6-2 [...]
Introducing short-time reductions of mains voltage using the test set-up
Test method

defined in the applicable standard

Applicable for those EBA having a rated input current of less than 16 A per
Applicability phase and are designed to be temporarily or permanently connected to an
AC mains power network while in operation.

Not applicable to mobile EBA powered by a road vehicle battery.
Verification of compliance with the provisions for disturbances in 6.11.1

Object of the test under conditions of short time mains voltage reductions specified in
6.11.1.1h
Precondition The electrical power is supplied to the EUT and switched on for a time

period of at least the warm-up time specified by the manufacturer.

The electrical power supplied to the EUT shall not be switched off and the
Condition of the EUT EUT shall not be readjusted at any time during the test except for a reset
when a significant fault has been indicated.

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.

The tests shall be applied continuously during the measurement time.

The fault of the EUT is determined separately for each of the different dips
and reductions

The interruptions and reductions are repeated throughout the time necessary
to perform the whole test; for this reason, more than ten interruptions and
reductions may be necessary.

Test procedure in brief

Test Level unit
. Reduction 100 %
Voltage dips Testa - —
Duration 0.5 cycles
Reduction 100 %
Testb -
Duration 1 cycles
Reduction 30 %
Testc -
Duration 25/30 cycles
) ) Reduction 100 %
Short interruptions - —
Duration 250/300 cycles
EUT performance The fault of the EUT is determined separately for each of the different dips
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and reductions. Sequentially during and after the exposure to the dips and
interruptions record the following parameters:

a) date and time,

b) temperature,

¢) relative humidity,

d) measurand value,

) percentage of voltage reduction and duration,

f) indications and errors,

g) functional performance.

) ) Either significant faults do not occur or checking facilities detect and act on
w potential significant faults. thus preventing such faults to occur.
deviation It is acceptable when during the disturbance test the breath analyzer is not

providing a measurement result.

12.5.5.11 Surges on signal, data and control lines

This test is applied to verify compliance with the requirements for disturbances when exposed to Surges on signal
data and control lines (6.11.1.1 i)

Table 12-27

Table 19 Surges on signal, data and control lines 11.4.5.6

Applicable standard | IEC 61000-4-5 [...]

Test method Introducing electrical surges on signal, data and control lines

Only applicable for those EBA which are designed to. during operation, be
temporarily or permanently connected to electrical signal, data and/or control lines
that may exceed a length of 10 m.

Not applicable to EBAs connected to a local power source through an indoor network

Applicability

Verification of compliance with the provisions for disturbances in 6.11.1 during

Object of the test conditions where electrical surges are superimposed on I/O and communication ports
specified in 6.11.1.1 1

The electrical power is supplied to the EUT and switched on for a time period of at
least the warm-up time specified by the manufacturer.

Precondition

The electrical power supplied to the EUT shall not be switched off and the EUT shall
not be readjusted at any time during the test except for a reset when a significant fault
has been indicated.

Condition of the
EUT

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

Test procedure in

brief
— 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.

. . Symmetrical Shielded I/O and
Unsymmetrical lines - A .
lines communication lines
Line to line Line(s) to Line(s) to Shield to ground Unit

Test Level ground ground

Sequentially during and after the exposure to the surges record the following

parameters:

a) date and time,

b) temperature,

EUT performance ¢) relative humidity,

d) measurand value,

e) exposed conductors

f) indications and errors,
g) functional performance.

Permitted Either significant faults do not occur or checking facilities detect and act on potential

maximum deviation | significant faults, thus preventing such faults to occur.
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It is acceptable when during the disturbance test the breath analyzer is not providing a
measurement result.
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12.5.5.12

Electrical transient conduction for external batteries of a vehicle

This test is applied to verify compliance with the requirements for disturbances when exposed to electrical

transient conduction for external batteries of a vehicle (6.11.1.1 j)

Table 12-28

Table 26 Electrical transients conduction along supply lines 11.4.5.8

Applicable standard

ISO 7637-21...]

Test method

Electrical transient conduction along supply lines.

Applicability

Applicable to mobile or portable? EBAs while in operation are supplied by the on
board battery of a vehicle which at the same time may be charged by use of a
combustion engine driven generator.

Object of the test

Verification of compliance with the provisions for disturbances in 6.11.1 under the
following conditions (4):

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

o transients from DC motors acting as generators after the ignition is switched off
(pulse 2b)(5);

e transients on the supply lines which occur as a result of the switching processes
(pulses 3a and 3b).specified in 6.11.1.1 j)

Precondition

The electrical power is supplied to the EUT and switched on for a time period of at
least the warm-up time specified by the manufacturer.

Condition of the EUT

The electrical power supplied to the EUT shall not be switched off and the EUT shall

not be readjusted at any time during the test except for a reset when a significant fault
has been indicated.

Test procedure in
brief

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

- _ Test level unit
Pulse voltage Us
Test pulse
Uion=12V Uom=24V
2a +50 +50 \%
2b(5 10 20 v
3a -150 -200 \%
3b +100 +200 \Y
Sequentially during and after the exposure to the transients record the following
parameters:

EUT performance

a) date and time,

b) temperature,

c) relative humidity,

d) measurand values,

¢) indications,

1) errors,

g) functional performance.

Permitted maximum
deviation

either significant faults do not occur or checking facilities detect and act on potential
significant faults. thus preventing such faults to occur.

It is acceptable when during the disturbance test the breath analyzer is not providing a
measurement result.
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12.5.5.13

Electrical transient conduction via lines other than supply lines

This test is applied to verify compliance with the requirements for disturbances when exposed to Electrical

transient conduction via lines other than supply lines (6.11.1?)

Table 12-29

Table 27 Electrical transient conduction via lines other than supply lines (new)

Applicable standard

ISO 7637-3[...], § 3.5.1: fast transient test pulses a and b

Test method

Electrical transient conduction along lines other than supply lines

Applicability

Applicable to analogue 1/O cabling of modular mobile EBA installed in vehicles.

Object of the test

Verification of compliance with the provisions for disturbances in 6.11.1 under
conditions of transients which occur on other lines as a result of the switching
processes (pulses a and b) specified in?)

The electrical power is supplied to the EUT and switched on for a time period of at

Precondition least the warm-up time specified by the manufacturer.
The electrical power supplied to the EUT shall not be switched off and the EUT shall
Condition of the EUT | not be readjusted at any time during the test except for a reset when a significant fault

has been indicated.

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.
Only the Capacitive Coupling Clamp method shall be applied.

EUT performance

Test level unit
Unom 12 24 v

pulse a U, -60 -80 v

pulse b U, 40 80 v

Sequentially during and after the exposure to the transient record the following

parameters:

a) date and time,

b) temperature,

¢) relative humidity,

d) measurand value,

¢) exposed conductors

f) indications and errors
g) functional performance.

Permitted maximum

Either significant faults do not occur or checking facilities detect and act on potential
significant faults, thus preventing such faults to occur.

deviation

It is acceptable when during the disturbance test the breath analyzer is not providing a
measurement result.
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12.5.5.14

Battery voltage variations during starting up a vehicle engine

This test is applied to verify compliance with the requirements for disturbances when exposed to Vehicle battery

voltage variations during starting up a vehicle engine (6.11.1.1 1)

_——{ comment [TG(,M8]: part 2 table 28

Table 12-30

Table 28 Battery voltage variations during starting up a vehicle engine 11.4.5.8

Applicable standard

1SO 16750-2 [...

Test method

Supply voltage variation due to energizing the starter motor of a vehicle

Applicability

Applicable to mobile EBAs powered by the on board battery of the vehicle and which
EBA may be in operation while the vehicle engine is started

Object of the test

Verification of compliance with the provisions for disturbances in 6.11.1 under

conditions of starting the vehicle engine (during and after cranking) specified in
6.11.1.11

The electrical power is supplied to the EUT and switched on for a time period of at

Precondition least the warm-up time specified by the manufacturer.
The electrical power supplied to the EUT shall not be switched off and the EUT shall
Condition of the EUT | not be readjusted at any time during the test except for a reset when a significant fault

has been indicated.

Test procedure in

The test comprises exposure to a typical supply voltage characteristic simulating the

brief

voltage variation while cranking the engine using a DC electrical starter motor

The following test levels are applicable:

\Ii?]lt:i;al battery Upm=12V U = 24V .
Test profile V I I I I o
Us 8 3 10 6
Ua 9.5 S 20 10 v
tg 1 s
i 0 | 100 40 40 ms
Notes D As specified in ISO 16750-2.

EUT performance

Sequentially during and after the exposure to the disturbance
Record the following parameters:

a) date and time,

b) temperature,

c) relative humidity,

d) measurands,

¢) indications,

1) errors,

g) functional performance.

Permitted maximum
deviation

Either significant faults do not occur or checking facilities detect and act on potential
significant faults. thus preventing such faults to occur.

It is acceptable when during the disturbance test the breath analyzer is not providing a
measurement result.
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“Load dump” test

This test is applied to verify compliance with the requirements for disturbances when exposed to a load dump test

(6.11.1.17)
Table 12-31

Table 29 “Load dump” test (new)

Applicable standard

ISO 16750-2 [...

| 12.5.5.15
|
|
|

Test method

Supply voltage variation due to disconnecting a discharged battery

Applicability

Applicable to mobile EBA powered by the on board battery of the vehicle and which
EBA may be in operation while the vehicle engine is running.

Object of the test

Verification of compliance with the provisions for disturbances in 6.11.1 under
conditions of disconnecting a discharged vehicle battery while the charging alternator
is running specified in 6.11.1.1 ?)

The electrical power is supplied to the EUT and switched on for a time period of at

Precondition least the warm-up time specified by the manufacturer.
The electrical power supplied to the EUT shall not be switched off and the EUT shall
Condition of the EUT | not be readjusted at any time during the test except for a reset when a significant fault

has been indicated.

Test procedure in

The test comprises exposure to a typical pulse on the supply voltage, simulating the

brief

voltage peak due to the impedance of connected loads when disconnecting the battery.

\Ij]:]?;iln:l battery Upon=12V Upom =24V Unit
Test pulse shape " 1 I 1 II
| Us 80 100 150 200 v
| R 0.5 4 1 8 v
| A 10 10 10 10 ms
| Iy 40-400 40-400 100-350 100-350 ms
| | Notes D As specified in ISO 16750-2

EUT performance

Sequentially during and after the exposure to the disturbance record the following

parameters:

a) date and time,

b) temperature,

¢) relative humidity
d) measurand values,
¢) indications,

1) errors,

g) functional performance.

Permitted maximum
deviation

Either significant faults do not occur or checking facilities detect and act on potential
significant faults, thus preventing such faults to occur.

1t is acceptable when during the disturbance test the breath analyzer is not providing a
measurement result.
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12.5.6 Tests after the impact of disturbances

12:9.14.912.5.6.1 Mechanical shocks

(e

This test is apphed to Verlfy comphance Wlth the ﬁfe*mem—mé—l—@—l%—a—)rcqulrcmcnts for dlsturbancce after

conditions-of exposed to mechanical shocks— (6.11.1.1 a)

Table 12-32

Table 9 Mechanical shock 11.4.5.9

Applicable standard

IEC 60068-2-31 [...

Test method Dropping the EUT onto a rigid surface after tilting
Applicability Applicable for all EBA

Object of the test

Verification of compliance with the provisions for disturbances in 6.11.1 under
conditions of mechanical shocks specified in 6.11.1.2 a

Precondition

Before-The electrical power is supplied to the test-the-breath-aleoholanalyzer
shattbeEUT and switched on for a time period egual-te-orgreaterthanof at
least the warm-up time specified by the manufacturer.

Condition of the EUT

FheThe electrical power supplied to the EUT shall not be switched off and the
EUT shall not be readjusted at any time during the test-exeepttoresetifa
stenHreant-fadh-has-beentndieated:

If the instrument is operated from a carrying case then this test should be
carried out with the instrument in it.

PerformaneetestTest

The testeonsistin-expostnothe EUTHo-mechanicalshocksas—tolows:

Fhe-breath-aleohol-analyzerisplaced, standing in its normal position of use on

arigid surface-in-the-pesition-in-which-it-is-normallyused;, is tilted enalong
one bottom edge and then-subsequently is allowed to fall freely entoback on to

| split cells

procedure in brief

the test surface.
o c 300y f g (subj
Forportable-breath-aleohol-analyzers:

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

o

Test level Stationary mobile/portable . ) Mobile  Portable /{ Deleted Cells
arne AN
- ~._ | Deleted Cells
A A Height of By 20 1 \\[ Split Cells
fall P imssissd DU T T
Number of Deleted Cells
falls 1 1 3 Deleted Cells
(on each -
bottom edge)

EUT performance

ReeerdAfter the application of the influence quantity record the following:
parameters:

a) date and time,

b) temperature,

¢) relative humidity,

value-of-the

d) measurand;

value,

e) height of fall,

) indications and errors,
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g) functional performance.

Either significant faults as-defined-in-5-9-do not occur; or they-are-detected-and
?effeﬂ%ﬁﬂe%ﬁhe acted-upon-by-means-of a-checking faeilityfacilities detect and act on potential
mm significant faults, thus preventing such faults to occur.

maximum deviation It is acceptable when during the disturbance test the breath analyzer is not
providing a measurement result.
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12:9343012.5.6.2

Shakes

ThlS test is apphed to Verlfy comphance w1th the pfeﬂsteﬂ&mé—k@%—z—b) egu1rements for dlsturbance after

eenditions-ofexposed shakes:

shal-be-applied: (6.11.1.2 b)

Table 12-33

Table 31 Shakes

shocks) 11.4.5.10

Applicable standard

none

Test method Exposure to shocks while not being in operation
Applicability Applicable for portable and mobile EBA

Object of the test

Verification of compliance with the provisions for disturbances in 6.11.1 after being
exposed to shocks likely to be experienced in a car trunk thus specified in 6.11.1.2 b

Precondition

The EUT is kept at the reference conditions specified in 11.4.1 in its switched off mode
and no external electric power shall be connected.

Condition of the EUT

The EUT is mounted in its reference position on a table which can generate shakes and

kept in switched off mode during the exposure to influence quantity and shall be
switched on immediately after this exposure.

The EUT shall not be readjusted at any time during the test

Precondition-Tost
procedure in brief

Poweristo-be“offfor the duration-of the test-The test comprises the exposure to
simulated shocks fulfilling the specified test level. After the exposure the external
electrical power (where applicable) shall be connected and the EUT shall be switched

on where after the EUT performance is tested

Test level

Shock specifications:
wave shape: half-period of a sinusoid

10 g (2=9.81 m/s2)

amplitude:

6 ms

2 Hz

duration:

frequency:

Repetition rate:

number of axes: 3 perpendicular axes

number of shakes:1 000 for each axis

TFestEUT
performance

; - - - — - -
After hwmg—beeﬂ—swﬁehed—eﬁf—the sw1tch1ng on of the EUT ts—p-l-&eed—m—rts—fefefeﬂee

Aﬁer—shakes—the—EU:llshaH—be—swﬁehed—eﬂ—aﬂdéﬁve measurements shall be
performed, using a test gas with 0.400 mg/ L ethanol (test gas No. 4-defined-inH-4-4-+
arReeord:d).

The following parameters shall be recorded:

a) date and time,

b) temperature,

c) relative humidity;

value-ofthe-d) measurand;- values,

€) indications,

1) errors,

g) functional performance.

S e
vartations-Permitted

Either significant faults as-defined-in-5:9-do not occur; or they-are-detected-and-acted

upen-by-means-of achecking faeility-facilities detect and act on potential significant
faults, thus preventing such faults to occur.
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| ‘ maximum deviation
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Damp heat cyclic (condensing)

This test is apphed to Verlfy comphance w1th the pfeﬂﬁeﬂmé—k@%—}e)reqmrements for dlsturbances after

eenditions-ofexposed to damp heat cyclic (condensing)—This-testis-carried-outaceordingto HEC 60068230251

aﬂd—I—EGéGQéS—%#% A1.12¢)

Table 12-34

Table 4 Damp heat, cyclic (condensing) 11.4.5.11

Applicable standards

IEC 60068-2-30 [...]. IEC 60068-3-4 [...]

Test method

Exposure to damp heat with cyclic temperature variation

Applicability

Applicable for mobile and portable EBA

Object of the test

Verification of compliance with the provisions for
disturbances in 6.11.1 under conditions of high humidity
combined with cyclic temperature changes specified in
6.11.1.2 ¢)

Before-The electrical power is supplied to the test-the breath
aleohelanalyzershaltbeEUT and switched on for a time

~Precondition period equal-to-orgreaterthanof at least the warm-up time
specified by the manufacturer.
TheThe electrical power supplied to the EUT shall not be
Condition of the EUT switched off and the EUT shall not be readjusted at any time

during the test-exeepttoresctHasivnifieanttant-has-been
indicated—.

Performanee-test-Test procedure in brief

The breath-aleohol-analyzer shall-be-expesedtest comprises

exposure to cyclic temperature variation between 25 °C and
the appropriate upper temperature speeified-below—TFhewhile
maintaining the relative humidity shall-be-above 95 % during
the temperature change and the low temperature phases and at
or above 93 % RH at the upper temperature phases.
Condensation shewld-is expected to occur on the breath
aleeholanalyzerEUT during the temperature rise.
The 24-heur h cycle eonsists-of:-comprises:
1) temperature rise during 3 h-hours
2) temperature maintained at the-upper value during9
hs-until 12 hours from the start of the cycle
3) temperature lowered to the-lower valuetemperature
level within a period of time of 3 to 6 hours, the
declination (rate of fall) during 3-h;-the first hour and
a half being such that the lower temperature level
would be reached in a 3 hours period,

4) 4ytemperature maintained at the lower value-during
9-h-level until the 24 h period is completed.

The stabilizing 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.

The stabilizing period before and recovery after the cyclic
exposure shall be such that all parts of the EUT are

approximately at their final temperature.

Test level Unit

Upper temperature

35 °C

A A

/{ Merged Cells

Deleted Cells

Deleted Cells

Mobile Portable
A T T

-1 Split Cells

Femperature c c | |

A A | Duration

2 cveles 4-cveles 24-hour cycle

Split Cells
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EUT performance

ReeordAfter the exposure to the damp heat test record the
following:

parameters:

a) date and time,

b) temperature,

c) relative humidity,

R e

d) measurand;

values,

¢) indications-ané,

) errors,

2) functional performance.

Performanee-of the-instramentPermitted
maximum deviation

Either significant faults as-defined-in-5:9-do not occur; or they
are detected and acted upon by means of a checking
faetlityfacilities detect and act on potential significant faults
thus preventing such faults to occur.

It is acceptable when during the disturbance test the breath
analyzer is not providing a measurement result.

1. Committee Draft TC17/ SC 7 p3: revision of R126

December 2015 page 101 of 119

~{ splitcells




TC 17/ SC 7: Evidential breath analyzers

12:9444212.5.6.4

Storage test

This test is applied to verify compliance with the previsions-in-5+0-+2-dhrequirements for disturbances after
conditions-efexposed to a storage-

Fhe-folowing sheortened test procedures-shall-be-applied-(6.11.1.2 d)
Table 12-35
Table .32 Storage test 11.4.5.12
Applicable standard none
Test method Exposure to shocks while not being in operation
Applicability Applicable all EBA
Precondition Object Poweristo-be“‘off’ for the-duration-ofthe test—Verification of compliance with the
of the test provisions for disturbances in 6.11.1 after being exposed to the extreme situations
which may occur during storage of the instrument thus specified in 6.11.1.2d
Precondition The EUT is set in its switched off mode and no external electric power shall be
connected.
Condition of the EUT | The EUT kept in switched off mode until the immediate switching on after this
exposure. The EUT shall not be readjusted at any time during the test.
Afterhaving beenswitehed-offthe The EUT is exposed to a low temperature ef—25
°C-during-6-hours-and to-a-high temperaturetemperatures for a period of 70-2C-during6
hours:
each. The change of temperature shall not exceed 1 °C/min during cooling down and
heating up.
ThenAfter the exposure the external electrical power (where applicable) shall be
Performaneetest-Test | connected and the EUT shall be switched on. After a one hour recovery period ef-ene
procedure in brief heu%at the-reference condltlons&effemléﬁeasufeme&%ﬁismg%es%gas%e—*deﬁneé
date-and-time;
e
. ity
value-of the measurand;
H-funetionalEUT performance is tested.
Exposure to:
Test level

a temperature of — 25 °C for a time period of 6 hours and
a temperature of + 70 °C for a time period of 6 hours.

EUT performance

After switching on the EUT and after a one hour recovery period at reference
conditions five measurements shall be performed, using a test gas with 0.400 mg/ L
ethanol (test gas No. 4).

The following parameters shall be recorded:

a) date and time

b) temperature,

c) relative humidity

d) measurand values

e) indications

1) errors,

g) functional performance.

e
instrument Permitted
maximum deviation

Either significant faults as-definedin-5-9-do not occur; or they-are-detected-and-acted
upen-by-means-of a-checking faeilityfacilities detect and act on potential significant

faults, thus preventing such faults to occur.

12:9441312.5.6.5

Durability

The requirement defined in 5.11 is met if the instrument submitted to the accuracy tests of ??? and disturbance
tests of 7?2? passes each single test.

12.9.1512.5.7 Physiological influence quantities

Remark 1 of the Secret

ariat: chapter is under construction by subgroup SG3. Here, the original text of 2012

is shown.

1. Committee Draft TC17/ SC

7 p3: revision of R126 December 2015 page 102 of 119




TC 17/ SC 7: Evidential breath analyzers

The bfe&t—h—a-teehel—aﬂa-lyzerEBA shall be tested according to the following procedure:
determination of the indication for a dry or wet test gas having an ethanol content of 0.4 mg/L + 5 %
without any interfering substance;
- determination of the indication for the same test gas with one and only one of the interfering substances
listed in the table in 5.10.2 at the indicated mass concentration.

If the variation of the indication is not more than the maximum value defined in SHI0% (0.1 mg/L for the current
interfering substances in the above table) the breath-aleohel-analyzerEBA has passed the test for the interfering
substance concerned.

If the variation is more than the value defined in BHI0% and if no error message is given, the breath-alcoho!
analyzerEBA has failed. If an error message is given, another test shall be performed with the same interfering
substance at a mass concentration 5 times smaller. In that case the variation shall not be more than a fifth of the
maximum value defined in

This test shall be performed at least 5 times for each of the interfering substance. Each time, the requirement shall
be fulfilled.

e

13 Initial Verification

13.1  General considerations

A new instrument shall undergo initial verification only after type approval. The verification shall be carried out
using suitable standards, having adequate accuracy. These standards shall be subjected to a suitable calibration

program, assuring their traceability.

The initial verification shall include:
- an inspection for conformity of testresults;sthe EBA including the ealenlation-methedsubsidiary devices

(if applicable), and-the-uneertainty
- ametrological examination of the testimethod- EBA.

- Chapter to be written yet

HB—Pedeltestreport
>-Chapter-to-be-written-yet

Note: Dismantling the EBA or its components for testing purposes is not what is intended.

13.2 Legal status of the instrument submitted for verification

All EBAs produced and ready for initial verification shall be in conformance with the approved type.

Initial verification of an EBA includes a procedure to ensure that the individual measuring instruments conform to
the approved type. But, notwithstanding this initial verification carried out by the appropriate legal authority or
under its responsibility, the manufacturer has the full responsibility that the instrument complies with all the
applicable requirements according to this Recommendation and other relevant requirements.

13.3 Inspection at initial verification

Before starting the practical tests, the following examinations shall be performed (as far as it is applicable):
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- avisual inspection to determine the conformity with the approved type and to obtain a general appraisal
of'its design and construction;

- completeness of essential accessories and subsidiary devices (_e.g. mouthpieces, durable storage/printin
device) and their compliancy with the approved type

- compliance of the software with the approved type

- completeness and correctness of the inscriptions and markings:

- presence, the completeness and the language of the documentation intended for the user;

- compliance of the power supply voltage and frequency at the location of use with the specifications on the
measuring instrument’s label;

- type of paper and ink ( if applicable)

- sealing devices;

- provisions for stamping.

Note: It is assumed that with a specific software version (which has to be assigned in the type approval) all
measuring conditions like the measuring range, unit, resolution in different modes, presentation of the result,
details of the measurement cycle, fraud protection etc. are also predetermined.

If part of this, like the unit of the result, is not predetermined in the sofiware, it has to be inspected as well.

13.4 Metrological examination at initial verification

13.4.1 Metrological preconditions for performing tests

The performance tests shall be executed under rated operating conditions.
Before starting the tests, it shall be verified that the EBA is switched on for the time period necessary for warm-up.

13.4.2 Test gases used for initial verification

According to the respective tests, dry or wet gases have to be used.

For wet gases, the test gas source shall comply with the requirements of 222

For dry gases, the actual atmospheric pressure has to be taken into account

13.4.3 Tests for initial verification

The following metrological examination is recommended to be done with each single EBA due for initial
verification:

- Test of accuracy (MPEs)/ linearity for ethanol concentration
at least at 3 different concentrations shall be tested, with at least 3 repetitions at each concentration.
If the complete measuring range has to be tested or rather only the range close to the legal limits is an
issue of national regulations.
For each concentration, the standard deviations shall be less than or equal to the requirements of

repeatabilit

- Tests of accuracy for auxiliary quantities
It is recommended to test the correct detection of the minimum requirements for volume and blowing
time.  allowed errors for these parameters?? National regulations?

- Additional tests, e g. sensitivity to certain interfering substances. correct calibration of the sensors for the
auxiliary quantities (volume, pressure, flow, temperature....), plateau duration may be prescribed by
National authorities

2 To be discussed at the Berlin-meeting
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13.5 Verification marks, seals and document

After successful initial verification, the verification marks and seals shall be attached and/or
an accompanying document shall be produced according to national regulations.

1. Committee Draft TC17/ SC 7 p3: revision of R126 December 2015 page 105 of 119



TC 17/ SC 7: Evidential breath analyzers

14  Metrological supervision - Periodic verification

The obligation of mandatory subsequent or periodic verification and, if applicable, the interval, is subjected to
national legislation.

The periodic verification shall be carried out using suitable standards of adequate accuracy. These standards shall
be subjected to a suitable calibration program, assuring their traceability.

As a rule, the tests for periodic verification shall be carried out on the complete instrument.

14.1 Examination prior to the periodic verification

A periodic verification shall only be performed provided that an earlier initial verification has been successfully
performed and the appropriate verification marks and protective seals are undamaged:

Furthermore, the following points shall be examined:

a. completeness of essential accessories and subsidiary devices (_e.g. mouthpieces, durable storage/printing

device) and their compliancy with the approved type

b. compliance of the software with the approved type

c. type of paper and ink (if applicable)

Any non-conformities concerning these preconditions shall be reported and, where needed, acted upon according
to the national regulations. Non-conform instruments shall undergo a maintenance procedure and then shall
undergo the procedure for initial verification.

14.2 Metrological examination for periodic verification

14.2.1 Metrological preconditions for performing tests

The performance tests shall be executed under rated operating conditions.
Before starting the tests, it shall be verified that the EBA is switched on for the time period necessary for warm-up.

14.2.2 Test gases used for periodic verification

According to the respective tests, dry or wet gases have to be used.

For wet gases, the test gas source shall comply with the requirements of 222

For dry gases, the actual atmospheric pressure has to be taken into account

14.2.3 Tests for periodic verification

The following metrological examination is recommended to be done with each single EBA due for periodic
verification. Typically, the same tests are performed for initial and for periodic verification:

- Test of accuracy (MPEs)/ linearity for ethanol concentration
at least at 3 different concentrations shall be tested, with at least 3 repetitions at each concentration.
If the complete measuring range has to be tested or rather only the range close to the legal limits is an
issue of national regulations.

- Tests of accuracy for auxiliary quantities
It is recommended to test the correct detection of the minimum requirements for volume, flow and

blowing time
- Additional tests, e g. sensitivity to certain interfering substances correct calibration of the sensors for the
auxiliary quantities(volume, pressure, flow, temperature....), plateau duration may be prescribed b

National authorities

=2 To be discussed at the Berlin-meeting
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Annex A Examples for Test gas generator set-ups

- To be reintroduced Annex G from 98-version
- to be /checked/ revised and updated if necessary
Here, the original pages are shown:

OIMLR 126: 1998 ()

ANNEX G

GENERAL EXAMPLE OF AN APPARATUS FOR TESTING
EVIDENTIAL BREATH ANALYZERS

(Informative)

G.1  General

G.1.1 The testing apparatus shall deliver injections of
gas corresponding to the specifications of clause 9 and
of Annex A. An apparatus having components as
shown in the diagrams on page 35 should meet the
requirement.

G.1.2 The volume delivered is regulated by the move-
ment of the actuator. The elastic diaphragm correctly
simulates the effects of the respiratory muscles and
allows the rates of exhalation to be simulated.

G.1.3 The presence of the dead volume is funda-
mental, rendering possible the production of an
injection of gas during which the mass concentration
develops in the same exponential manner as in an ex-
halation. By varying the dead volume and the elasticity
of the diaphragm, the shapes of the curves may be
changed.

G.1.4 According to the technical solutions adopted,
particularly those associated with the devices to
regulate the flow rate, the gas analyzer that is included
can be considered as a means of checking the ap-
paratus or as providing a standard if it is calibrated
periodically.

The apparatus may be automated by using any appro-
priate means.

) From “Breath-ethanol testing: disposable breath tester”
Part 1, National Testing Information Service, USA.

G.2  Bubble train

G.2.1 Principle

Let Cy; o be the mass concentration of ethanol of an
aqueous solution of ethanol. When air is bubbled
through such a solution, the mass concentration C, of
ethanol in the air is given by Dubowski’s formula'”:

Cyp = 0.04145 X 109y x exp(0.065831)

where t is the temperature in °C.

For t=34°C, C,, = 0.38866 x 10°C,, .

G.2.2 Practical application

The formula of G.2.1 demonstrates that different mass
concentrations in the air can be obtained by varying
the mass concentration of ethanol in the water, but it
is preferable to vary the proportion of air that has
passed through the solution in the test gas.

The sketches on page 36 give two examples of bubble
trains used in practice. By using at least two bubble
flasks in series, a stable value of mass concentration at
exit is achieved, allowing a fairly large number of
measurements to be made.

The temperature of the bath shall be held at 34 °C to
within = 0.1 °C. Temperature corrections may be ap-
plied.
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OIML R 126: 1998 [E)

Legend for the diagrammatic sketch on page 35

... non-return valve

... thermal insulator

... bubble train (see sketches)

... solenoid valve

... solenoid valve for filling bellows (closed during exhalation)
... solenoid valve open during exhalation
.. filter

humidifier

diaphragm

... flow controller

temperature regulator

... flow regulator

bellows
| . actuator
VM ........ dead volume (to give an exponential evolution of mass concentration

during an exhalation)
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OIMLR 1

Dry air for zeroing
To the EBA

Exit pressure

Inlet pressure

CA

1

DB

Diagrammatic sketch of the test rig
H+ R

Temperature controlled enclosure

e
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OIMLR 126: 1998 (E)

Bubble train
First example
Humid air at 34 °C of
zero mass concentration + CO,
P To hellows To waste
A Airor N, F 3
\ APl A
Insulating ) l% P2
P .
Thermostat (34 °C) sleeve

T I I

1

|: ) | ‘.l
o\l e | ’
_ /_____/ NS

< Temperature

Aqueous solution of Aqueous solution of VA Holding flask of
controlled bath

alcohol (renewed alcohol (renewed

aqueous solution
periodically) from holding flask)

of alcohol

N.B.: Pumps Pl and P2 have an identical flowrate of approximately 033 L/h

Second example

Humid air at 34 °C of
zero mass concentration + CO,

-

——®» Tohellows

Insulating
)
Thermostat (34 °C) sleeve

BN i& I N
@

\ .\\l II'I / \
o / - \ . /N
LN % | / \ V4 ® /
ﬁ o

Temperature \/ - -
controlled bath ———

Agqueous solution of alcohol (renewed periodically)
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Annex B (old A) Examples of detection of alcohol in upper
respiratory tracts (Informative)

- Complete Annex to be revised,
National Authorities may choose one, two or all the following solutions to detect alcohol in the upper respiratory
tracts (A.1, A.2 or A.3).

B.1 Peak method

In the event that the detection is accomplished by detecting a peak in the IR signal, the following test demonstrates
that the instrument is able to detect alcohol in upper respiratory tracts.
The test consists in injecting a test gas providing an evolution of the mass concentration as indicated below:

C
(mg/L) A

0.4 Maximum

Plateau
“(
‘ » Time (s)
(tgar),,, =-01mgL's! (+10%) 15
Figure A.1-1
The characteristics of the gas injected are the following:
* Delivered volume: 3L+02L,
* Duration: 15s+0.5s,
* Mass concentration at maximum of the curve: 0.4 mg/L +0.020 mg/L.

Ten measurements shall be performed and the instrument shall detect the presence of alcohol in the upper
respiratory tracts and shall not deliver any measurement result.
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Example with a balloon

—/V

Test gas
—_—

Clean air /f

f \
" |

'34C 1.8 gL |

\2&0 mL /

Balloon volume: 500 mL

Figure A.1-2

B.2 Two-measurement cycle
B.2.1 First method
B.2.1.1 Principle of the method

The measurement cycle shall include two measurements. These two measurements shall be performed within a
delay not less than 2 min.

The breath-aleohel-analyzerEBA shall be able to memorize what value constitutes the offence of driving or
working under the influence of alcohol, hereafter called “the legal value”.

a) First measurement value less than the legal value
The measurement cycle may be stopped after the first measurement if the concentration value is less than the legal
value. In this case, the result of the measurement shall be displayed and printed (if applicable).

b) Second measurement value less than the legal value
If one of the two measurements is less than the legal value and the other is greater than or equal to the legal value,
the smallest result shall be displayed and printed (if applicable). There is no need for a comparison between the
two results.

c) First and second measurement values greater than or equal to the legal value
If both of the two measurements are greater than or equal to the legal value, then it is necessary to calculate the

ratio:
_cma]

R="—"1¢

Where:

t is the time difference between the end of the first breath and the end of the second breath,
Cml is the value of the measurement of the first test,

Cm2 is the value of the measurement of the second test.

If R is less than 0.03 min-1, National Authorities may choose either of the two following solutions:
the smallest value of and is displayed and printed (if applicable); 1Cm 2Cm

the two values and are displayed and printed (if applicable). ICm 2Cm

In any case, when the second measurement is not performed, it is possible to indicate the unique available result as
an indicative result, for instance indicating “measurement cycle not completed”.

If R is greater than or equal to 0.03 min-1, the measurement cycle shall be cancelled and the breath-aleohol
analyzerEBA shall display a warning message to specify that the cycle is not valid and that a new one shall start.

1. Committee Draft TC17/ SC 7 p3: revision of R126 December 2015 page 112 of 119



TC 17/ SC 7: Evidential breath analyzers

B.2.1.2 Test procedure

Note:  The test gases described in the current procedure are chosen for a legal value of 0.25 mg/L.
For another legal value, Tables 1, 2 and 3 must be modified according to A.2.1.1:
e Parta)
o the mass concentration of the first test gas is equal to the mass concentration of the legal value
minus 0.3 mg/L,

e Partb)
o the mass concentration of the first test gas is equal to the mass concentration of the legal value
plus 0.3 mg/L,
o the mass concentration of the second test gas is equal to the mass concentration of the legal value
minus 0.3 mg/L,

e Partc)
o the mass concentrations of the first and of the second test gases are equal to that of the legal
value minimum plus 0.3 mg/L,
the ratio R must be smaller than 0.03 min-1 of Table 2 and greater than or equal to 0.03 min-1 of

Table 3.

The test gases described in this paragraph are different from those defined in 11.4.4.1!
Table 1

Test gas No. Mass concentration

(mg/L)

10 0.22

11 0.28

12 0.29

13 0.30

14 0.31

15 0.32

a) First measurement value smaller than the legal value

The characteristics of the test gas are:

- first test gas: test gas No. 10;

- duration of injection: 5 s;

- duration of the plateau: 3 s;

- volume: 3 L.

After verifying that the value Cm, < 0.25 mg/L, the result of measurement shall be displayed and printed (if
applicable).

b) Second measurement value smaller than the legal value

The characteristics of the test gases are:

- first test gas: test gas No. 11;

- second test gas: test gas No. 10;

- duration of injection: 5 s;

- duration of the plateau: 3 s;

- volume: 3 L.

After verifying that the value Cm, < 0.25 mg/L, the smallest result shall be displayed and printed (if
applicable).

c) First and second measurement values greater than or equal to the legal value

d)

Case 1: R is less than 0.03 min-1

The characteristics of the test gases are:

- first test gas: test gas No. 11;

- second test gas: test gas selected from Table 1 according to the time between the end of the first injection
and the end of the second injection of the device (see Table 2);

- duration of injection: 5 s;

- duration of the plateau: 3 s;

- volume: 3 L.
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Table 2

First test gas Second test t (min) R=

(mg/L) gas (mg/L) Theoretical ratio
0.28 0.29 2 0.018

0.28 0.29 2.5 0.014

0.28 0.30 3 0.024

0.28 0.30 3.5 0.020

0.28 0.30 4 0.018

0.28 0.31 4.5 0.024

0.28 0.31 5 0.021

After verifying that the ratio R obtained from Cm; and Cm, < 0.03 min-1,, National Authorities may choose either
of the two following solutions:

the smallest value of Cm; and Cmy, is displayed and printed (if applicable);

the two values Cm,; and Cm, are displayed and printed (if applicable).

Case 2: R is more than or equal to 0.03 min-1
The characteristics of the test gases are:
- first test gas: test gas No. 11;
- second test gas: test gas selected from Table 1 according to the time between the end of the first breath
and the end of the second breath of the device (see Table 3);
- duration of injection: 5 s;
- duration of the plateau: 3 s;

- volume: 3 L

First test gas Second test t (min) R = Theoretical
(mg/L) gas (mg/L) ratio

0.28 0.30 2 0.036

0.28 0.31 2.5 0.043

0.28 0.31 3 0.036

0.28 0.32 3.5 0.041

0.28 0.32 4 0.036

0.28 0.33 4.5 0.040

0.28 0.33 5 0.036

After verifying that the ratio R obtained from Cm; and Cm, > 0.03 min-1, the measurement cycle shall be
cancelled and the breath-aleohel-analyzerEBA shall display a warning message to specify that the cycle is not valid
and that a new one shall start.

B.2.2  Second method

The breath analyzer shall use a measurement cycle involving two subject sample measurements, each measurement
corresponding to an exhalation. The two subject sample measurements are separated by at least 2 min. The
resulting displayed or recorded measurement in a subject test shall be specified by the National Authority (e.g.
lower value, mean of the two values, or both values).
If the difference between the two subject sample measurements exceeds the greater of the following values

- 0.10 mg/L, or

- 20 % relative to the smallest of the two measurements,
then the analyzer shall automatically invalidate the measurement cycle because of the breath difference, based on
national requirements.

Note: The National Authority may use tighter breath differences than those listed above. It may also elect not to

perform a comparison of samples in the event that either of the sample measurements is below the alcohol level
that constitutes the offence of driving or working under the influence of alcohol.
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The test procedure for this function consists of measuring two samples of test gases differing by 12.5 %, ina
measurement cycle consisting of two measurements separated by at least 2 min, but not more than 5 min.
The characteristics of the test gases are:

« first test gas: test gas No. 4;

* second test gas: test gas No. 3;

* duration of injection: 5 s;

« duration of the plateau: 3 s;

* volume: 3 L.

The mass concentration at the maximum of an injection curve is 0.40 mg/L and 0.25 mg/L, respectively, with the
second test gas being lower than the first. The results of the sequential test shall be such that the instrument will
either invalidate the measurement cycle and/or display a warning as required by the National Authority.

B.3 Delay before measurement

Good measurement practice, regardless of technical solutions (A.1, A.2), involves allowing for an observation
period prior to subject tests of at least 15 min to ensure that the alcohol has disappeared from the upper respiratory
tract.
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Annex C General information and breath profile (Informative)

—>Annex to be discussed if additional information for a better understanding is needed.

As defined in the Scope, the purpose of this Recommendation is to evaluate the suitability of breath-alcohol
analyzersEBA for measuring the mass concentration of alcohol in exhaled human breath. The reproducibility is,
however, influenced by the wide variability in human breath samples themselves.

The characteristics of a sample will depend on the willingness or physical ability of the subject to deliver an
optimal sample. A subject may deliver a sample with a long steady exhalation, or with a short forceful one.

The aim of this Annex is to characterize the breath profiles and define the acceptance criteria.

C.1 Measurement flowrate during exhalation

The aim of this section is to define a method to characterize the variation of the air flow as a function of time
during an exhalation.

B.1.1 Conventional curve of forced exhalation

The curve is divided into two distinct areas:
- the first part of the curve (located in the first % of the time of exhalation) represents the peak of the flow
at the time of the exhalation;
- the second part represents a regular decrease in the flow of breath.

Recording curve of flowrate during a forceful exhalation of human breath
through a breath alcohol analyzer

flow rate (L/min)

A5 e D = . =

40 Wﬁ
Flowrate as a function of time
35

30[ -

Figure B.1.1

C.1.2 Simulation curve of forced exhalation

(Description of the test in 11.4.4.2 ¢) - Influence factors of conditions of exhalation).
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Flowrate
(L/s) 1

= Il L »>

' e § Exhalation
time (s)

Figure B.1.2

- initial condition: 3 L; exhalation time: 5 s; flowrate: 0.6 L/s,
- after 1.5 s, the flowrate decreases until 0.2 L/s,
- after 5 s, the flowrate remains equal to 0.2 L/s until the end of the exhalation.

C.2 Measurement of alcohol concentration during
exhalation/determination of the alcohol plateau

The duration of the plateau of the alcohol concentration in human breath shows very variable characteristics
according to the morphology of the subjects.

It is an important influence factor for the determination of the alcohol concentration.

The aim of this section is to define a method to determine the duration of the alcohol plateau at the time of an
exhalation taking into account the diversity of the subjects.

C.2.1 Theoretical curves of alcohol concentration as a function of time obtained from
human exhalation

The dead anatomical volume is approximately equal to 2.2 mL times the body mass in kilograms and therefore an
average volume of150 mL can be chosen.

By considering an average dead anatomical volume of 150 mL, a theoretical curve of the alcohol concentration
(expressed in %) according to time and volume of the breath can be calculated using the following formula:

D*(100— Ci_1)*(ti—¢,;_
G = Gy [

Co=0);i=incremental indice L/s

where C=alcohol concentration (expressed in %),
D=flowrate(L/s),t = time of exhalation (s),
Vo, = dead anatomical volume (L).

Note: This is a reference to the volume of air from the upper respiratory tract.
In theory, the alcohol concentration representative of alveolar air is obtained in the last third of the time of

exhalation (concentration superior to 99 %of the maximum value).
This value (99 % of the expected concentration) is a proposition based on the statistic rules about response time.

Graph: simulation of a curve C (%) = f(t)breath 2.5 L in 5 s ; flowrate = 0.5 L/s ; dead volume = 150 mL
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plateau reached for a concentration = 99.0 % after 2.0 s
100 = ‘
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Figure B.2.1

C.2.2 Simulation curves of the alcohol concentration as a function of time

Method to determine the duration of the alcohol plateau at the time of an exhalation: The plateau is the time at
which the alcohol concentration is stabilized to at least 99 % of the reference value.

Example of a curve of alcohol concentration as a function of time obtained on a simulation test bench (description
of the test in 11.4.4.2 d) - Influence factors of conditions of exhalation:

Simulation curves of the alcohol ation as a function of time (expressed in %) T
example : breath 3L in § s ; dead volume 150 mL ; plateau reached in 2.5 s for 99 % of alcohol

¥ Pl ™,
f‘ *

70

. £

alcohol concentration (%)
a
3
[ el

0 1 2 3 4 5

time of exhalation (s)

Figure B.2.2
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Annex D Reference principle for the implementation of the tests
(Informative)

- Annex to be revised (Title to be revised, content checked for additional information

Dubowski’s formula
Let Cypy0 be the mass concentration of ethanol of an aqueous solution of ethanol. When air is bubbled through such
a solution, the mass concentration C,;. of ethanol in the air is given by the following formula:

Coir = 0.04145 x Cypp x 006583+ 0

Where t is the temperature in °C

For t =34 °C, Cir =0.38866 * 10-3 *Cp0

Upon requirements by National Authorities, other formulas can be used such as:

Harger’s formula
The partition ratio for concentration of ethanol in headspace to concentration in solution is given by:

Kaw =0.000393

Fort=34°C, Cu=0.393 * 107 * Cipp0

Annex E Bibliography

To be updated to recent documents
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