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Introduction to NMI R 126-2
[bookmark: _Toc144911619][bookmark: _Toc155176747]NMI R 126-2 specifies the metrological controls and performance tests for the pattern approval of evidential breath analysers (EBAs). 
Changes from previous editions are in the table below.
Table: Major changes from previous editions
	Clause(s)
	Change
	Details
	Date

	2.3.2
	Software requirements and evaluation
	Software requirements and evaluations methods are specified in detail.
	May 2025

	2.4
	Test conditions and test gas generator
	Requirements concerning test sample generators, and in which tests they can be used.
	May 2025

	2.5.5.4
	Effect of water vapour (condensation)
	New test to check for effect of repeated wet sample at low temperature conditions.
	May 2025

	2.5.7
	Influence factors
	Changes are made to the classification, description, and test conditions for influence factors. 
The test for each influence factor is specified in this clause (2.5.7).
	May 2025

	2.5.8
	Disturbances
	Changes are made to the classification, description, and test conditions of disturbances. 
The test for each disturbance is specified in this clause (2.5.8).
	May 2025

	2.6
	Optional Disturbances - Sand & Dust, Salt Mist, Water
	Optional tests for specific environmental conditions are specified in this clause (2.6).  
	May 2025



[bookmark: _Toc144911610]Adoption and interpretation
NMI R 126-2:2025 is modified from OIML R 126-2:2021, Evidential breath analysers. Part 2: Metrological controls and performance tests published by the International Organisation of Legal Metrology (OIML).
OIML Recommendations are published in 3 parts. These are adopted in Australia as:
· NMI R 126-1:2025 Evidential breath analysers. Part 1: Metrological and technical requirements
· NMI R 126-2: 2025 Evidential breath analysers. Part 2: Metrological controls and performance tests 
· NMI R 126-3: 2025 Evidential breath analysers. Part 3: Test report format.
Variations and interpretations to OIML R 126-2:2021 are listed in the table below. Deletions are indicated with a ‘red strikethrough’ and additions are indicated in ‘blue text’. 
Table: Modifications to OIML recommendations
	Clause
	Details

	Various
	All references in this document to ‘this Recommendation’ shall be taken to refer to NMI R 126-2.

	Various
	In Australia, ‘type’ approval (or examination) is referred to as ‘pattern’ approval (or examination). The two terms refer to the same concept and have the same meaning. The patterns of evidential breath alcohol analysers may be approved under the National Measurement Regulations 1999 (Cth).

	Various
	In Australia, evidential breath alcohol analysers may be certified as certified measuring instruments under the National Measurement Regulations 1999 (Cth). In this Recommendation the term verification is equivalent to and taken to mean certification under the National Measurement Regulations 1999 (Cth). 

	Various
	All references in this document to the ‘national authorities’ responsible for type approval (pattern approval) shall be taken to refer to the Chief Metrologist and appointed Approving Authorities.

	Various
	All references in this document to the ‘national authorities’ responsible for verification (certification) shall be taken to refer to the Chief Metrologist and appointed Certifying Authorities.

	Various 
	In this Recommendation, evidential breath alcohol analysers may also be known as evidential breath analysers, with the same acronym (EBAs).

	Various
	Australian legal units of measurement for breath alcohol mass concentration are grams of alcohol per 210 litres of exhaled breath.

	Various
	The Australian legal units of measurement of grams per 210 litres of exhaled breath (g/210 L) replace milligram per litre of exhaled breath (mg/L) throughout this Recommendation.

	Various
	The values of requirements such as measurement ranges, scale intervals and MPEs have been converted to units of g/210 L throughout the Recommendation. 

	2.3.2
	In Australia, software Examination Level B is generally not required.

	2.5.6 and Various
	The minimum value of the volume of exhaled breath shall be 1.0 L, replacing 1.2 L throughout the Recommendation.

	2.5.6.2
	In Australia, clause 2.5.6.2 is modified as follows:
Alcohol in the upper respiratory tract
Depending on which solution is prescribed by national authorities  used for the detection of alcohol in the upper respiratory tracts, a suitable test procedure has to be performed.
Detection of alcohol in the upper respiratory tracts shall occur during continuous monitoring of the breath sample, and a suitable test method shall be performed.
Examples for possible methods An example method of detection and the corresponding test procedures can be found in Annex B.

	2.5.9
	In Australia, EBAs shall be tested with the following additional physiological influence substances: acetaldehyde, toluene, ethyl acetate, methane, and diethyl ether.

	3.1
	Certification requirements may be specified within a certificate of approval or by the relevant authority of the jurisdiction within which the EBA is used.
Certification may be performed by certifying authorities appointed under the National Measurement Regulations 1999 (Cth).

	B.2
	The methods described in B.2 are not suitable for use in Australia.


[bookmark: _Hlk178070532]Implementation and transition
NMI R 126-2:2025 will be adopted as Australia’s pattern approval requirements from 1 July 2025. The key dates for the transition to replace NMI R 126:2013 are as follows: 
1 July 2025: Adoption and publication of NMI R 126-2:2025.
The date NMI R 126-2:2025 is published on the NMI website.
1 July 2025: Applications for approval of patterns and variants to NMI R 126-2:2025 are accepted.
The effective implementation date for the new NMI R 126-2:2025 to be used to approve evidential breath analysers.
1 July 2027: Applications for approval of patterns to NMI R 126:2013 are no longer accepted.  
[bookmark: _Hlk138420340]No patterns (i.e. new evidential breath analyser designs) will be approved in accordance with NMI R 126:2013 based on applications received on or after this date.
This means that applicants will only be able to apply for approval of patterns in accordance with NMI R 126-2:2025 on or after this date.
1 July 2035: Applications for approval of variants to NMI R 126:2013 are no longer accepted.
No variants will be approved in accordance with NMI R 126:2013 based on applications received on or after this date.
This means that approval holders will only be able to apply for approval of variants in accordance with NMI R 126:2013 on or after this date.
This is the effective end date of NMI R 126:2013 as a pattern approval requirements document.
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[bookmark: _Toc57636467][bookmark: _Toc61907175][bookmark: _Toc63603145][bookmark: _Toc199317592]Foreword to OIML
[bookmark: _Hlk534645238]The International Organisation of Legal Metrology (OIML) is a worldwide, intergovernmental organisation whose primary aim is to harmonise the regulations and metrological controls applied by the national metrological services, or related organisations, 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 harmonise 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; and
· International Basic Publications (OIML B), which define the operating rules of the various OIML structures and systems.
OIML Draft Recommendations, Documents and Guides are developed by Project Groups linked to Technical Committees or Subcommittees which comprise representatives from the 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 participates in Joint Committees with other Institutions for the development of Vocabularies (OIML V) and Joint Guides (G) 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 126-2, edition 2021 (E) - was developed by Project Group 3 of OIML Technical Subcommittee TC 17/SC 7 Breath testers. It was approved for final publication by the International Committee of Legal Metrology at its 56th meeting in 2021 and supersedes OIML R 126:2012. It was sanctioned by the International Conference on Legal Metrology in 2021.
OIML Publications may be downloaded from the OIML website in the form of PDF files. Additional information on OIML Publications may be obtained from the Organisation’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 82 17 27
E-mail: biml@oiml.org
Internet: www.oiml.org


[bookmark: _Toc411093923][bookmark: _Toc411094110][bookmark: _Toc411094837][bookmark: _Toc411095121][bookmark: _Toc411095303][bookmark: _Toc411095490][bookmark: _Toc411158095][bookmark: _Toc411158277][bookmark: _Toc530476474][bookmark: _Toc530476952][bookmark: _Toc530656066][bookmark: _Toc532476380][bookmark: _Toc530476495][bookmark: _Toc530476973][bookmark: _Toc530656087][bookmark: _Toc532476401][bookmark: _Toc530476496][bookmark: _Toc530476974][bookmark: _Toc530656088][bookmark: _Toc532476402][bookmark: _Toc530476502][bookmark: _Toc530476980][bookmark: _Toc530656094][bookmark: _Toc532476408][bookmark: _Toc530476511][bookmark: _Toc530476989][bookmark: _Toc530656103][bookmark: _Toc532476417][bookmark: _Toc530476513][bookmark: _Toc530476991][bookmark: _Toc530656105][bookmark: _Toc532476419][bookmark: _Toc530476515][bookmark: _Toc530476993][bookmark: _Toc530656107][bookmark: _Toc532476421][bookmark: _Toc530476517][bookmark: _Toc530476995][bookmark: _Toc530656109][bookmark: _Toc532476423][bookmark: _Toc530476519][bookmark: _Toc530476997][bookmark: _Toc530656111][bookmark: _Toc532476425][bookmark: _Toc411093953][bookmark: _Toc411094140][bookmark: _Toc411094867][bookmark: _Toc411095151][bookmark: _Toc411095333][bookmark: _Toc411095520][bookmark: _Toc411158125][bookmark: _Toc411158307][bookmark: _Toc411093954][bookmark: _Toc411094141][bookmark: _Toc411094868][bookmark: _Toc411095152][bookmark: _Toc411095334][bookmark: _Toc411095521][bookmark: _Toc411158126][bookmark: _Toc411158308][bookmark: _Toc437026506][bookmark: _Toc437714857][bookmark: _Toc437715731][bookmark: _Toc437716664][bookmark: _Toc437723727][bookmark: _Toc438127649][bookmark: _Toc438130321][bookmark: _Toc438127651][bookmark: _Toc438130323][bookmark: _Toc438127652][bookmark: _Toc438130324][bookmark: _Toc438127653][bookmark: _Toc438130325][bookmark: _Toc438127654][bookmark: _Toc438130326][bookmark: _Toc530476526][bookmark: _Toc530477005][bookmark: _Toc530656119][bookmark: _Toc532476433][bookmark: _Toc530476527][bookmark: _Toc530477006][bookmark: _Toc530656120][bookmark: _Toc532476434][bookmark: _Toc530476530][bookmark: _Toc530477009][bookmark: _Toc530656123][bookmark: _Toc532476437][bookmark: _Toc530476531][bookmark: _Toc530477010][bookmark: _Toc530656124][bookmark: _Toc532476438][bookmark: _Toc530476532][bookmark: _Toc530477011][bookmark: _Toc530656125][bookmark: _Toc532476439][bookmark: _Toc530476533][bookmark: _Toc530477012][bookmark: _Toc530656126][bookmark: _Toc532476440][bookmark: _Toc530476534][bookmark: _Toc530477013][bookmark: _Toc530656127][bookmark: _Toc532476441][bookmark: _Toc530476535][bookmark: _Toc530477014][bookmark: _Toc530656128][bookmark: _Toc532476442][bookmark: _Toc530476536][bookmark: _Toc530477015][bookmark: _Toc530656129][bookmark: _Toc532476443][bookmark: _Toc530476537][bookmark: _Toc530477016][bookmark: _Toc530656130][bookmark: _Toc532476444][bookmark: _Toc437026515][bookmark: _Toc437714866][bookmark: _Toc437715740][bookmark: _Toc437716673][bookmark: _Toc437723736][bookmark: _Toc438127661][bookmark: _Toc438130333][bookmark: _Toc437026516][bookmark: _Toc437714867][bookmark: _Toc437715741][bookmark: _Toc437716674][bookmark: _Toc437723737][bookmark: _Toc438127662][bookmark: _Toc438130334][bookmark: _Toc437026518][bookmark: _Toc437714869][bookmark: _Toc437715743][bookmark: _Toc437716676][bookmark: _Toc437723739][bookmark: _Toc438127664][bookmark: _Toc438130336][bookmark: _Toc411093966][bookmark: _Toc411094153][bookmark: _Toc411094880][bookmark: _Toc411095164][bookmark: _Toc411095346][bookmark: _Toc411095533][bookmark: _Toc411158138][bookmark: _Toc411158320][bookmark: _Toc437026528][bookmark: _Toc437714879][bookmark: _Toc437715753][bookmark: _Toc437716686][bookmark: _Toc437723749][bookmark: _Toc438127674][bookmark: _Toc438130346][bookmark: _Toc437715757][bookmark: _Toc437716690][bookmark: _Toc437723753][bookmark: _Toc438127678][bookmark: _Toc438130350][bookmark: _Toc411093981][bookmark: _Toc411094168][bookmark: _Toc411094895][bookmark: _Toc411095179][bookmark: _Toc411095361][bookmark: _Toc411095548][bookmark: _Toc411158153][bookmark: _Toc411158335][bookmark: _Toc437714893][bookmark: _Toc437715767][bookmark: _Toc437716700][bookmark: _Toc437723763][bookmark: _Toc438127688][bookmark: _Toc438130360][bookmark: _Toc437714895][bookmark: _Toc437715769][bookmark: _Toc437716702][bookmark: _Toc437723765][bookmark: _Toc438127690][bookmark: _Toc438130362][bookmark: _Toc437714896][bookmark: _Toc437715770][bookmark: _Toc437716703][bookmark: _Toc437723766][bookmark: _Toc438127691][bookmark: _Toc438130363][bookmark: _Toc437026548][bookmark: _Toc437714904][bookmark: _Toc437715778][bookmark: _Toc437716711][bookmark: _Toc437723774][bookmark: _Toc438127699][bookmark: _Toc438130371][bookmark: _Toc437026549][bookmark: _Toc437714905][bookmark: _Toc437715779][bookmark: _Toc437716712][bookmark: _Toc437723775][bookmark: _Toc438127700][bookmark: _Toc438130372][bookmark: _Toc437714909][bookmark: _Toc437715783][bookmark: _Toc437716716][bookmark: _Toc437723779][bookmark: _Toc438127704][bookmark: _Toc438130376][bookmark: _Toc437026553][bookmark: _Toc437714910][bookmark: _Toc437715784][bookmark: _Toc437716717][bookmark: _Toc437723780][bookmark: _Toc438127705][bookmark: _Toc438130377][bookmark: _Toc437411294][bookmark: _Toc437714480][bookmark: _Toc530476582][bookmark: _Toc530477061][bookmark: _Toc530656174][bookmark: _Toc532476488][bookmark: _Toc530476583][bookmark: _Toc530477062][bookmark: _Toc530656175][bookmark: _Toc532476489][bookmark: _Toc530476585][bookmark: _Toc530477064][bookmark: _Toc530656177][bookmark: _Toc532476491][bookmark: _Toc530656183][bookmark: _Toc532476497][bookmark: _Toc530476594][bookmark: _Toc530477073][bookmark: _Toc530656187][bookmark: _Toc532476501][bookmark: _Toc530476595][bookmark: _Toc530477074][bookmark: _Toc530656188][bookmark: _Toc532476502][bookmark: _Toc530476596][bookmark: _Toc530477075][bookmark: _Toc530656189][bookmark: _Toc532476503][bookmark: _Toc530476597][bookmark: _Toc530477076][bookmark: _Toc530656190][bookmark: _Toc532476504][bookmark: _Toc530476598][bookmark: _Toc530477077][bookmark: _Toc530656191][bookmark: _Toc532476505][bookmark: _Toc530476605][bookmark: _Toc530477084][bookmark: _Toc530656198][bookmark: _Toc532476512][bookmark: _Toc432934173][bookmark: _Toc532476516][bookmark: _Toc55399730][bookmark: _Hlk20917451]Part 2 - Metrological controls and performance tests
[bookmark: _Toc415647987][bookmark: _Toc432934174][bookmark: _Toc532476517][bookmark: _Toc55399731][bookmark: _Toc89429273][bookmark: _Toc193720302][bookmark: _Toc199317593]Metrological controls
Legal metrological control consists of the whole of legal metrology activities including type evaluation, initial, and subsequent verification.
Part 1 of this Recommendation provides the required minimum performance criteria for EBAs during operation.
Part 2 of this Recommendation concerns the examinations and tests for (type) evaluation, verification, and during supervision in order to verify the conformity of the instrument to the requirements as specified in Part 1.
Every test is subject to uncertainty. The uncertainty of the test method shall be taken into account in the decision on the applicability of the test method.
For more information, refer to relevant literature, e.g. OIML G 1-100 [6], OIML G 1-104 [7], OIML G 19 [36].
[bookmark: _Toc532476518][bookmark: _Toc55399732][bookmark: _Toc89429274][bookmark: _Toc193720303][bookmark: _Toc199317594]Type evaluation
[bookmark: _Toc432934176][bookmark: _Toc437411320][bookmark: _Toc437714506][bookmark: _Toc532476519][bookmark: _Toc55399733][bookmark: _Toc89429275][bookmark: _Toc193720304][bookmark: _Toc199317595][bookmark: _Toc437714944][bookmark: _Toc437715818][bookmark: _Toc437716751][bookmark: _Toc437723814]Instruments submitted for type evaluation
Type evaluation shall be carried out on at least one instrument, which represents the definitive type. The evaluation shall consist of the examination and tests specified in 2.2 to 2.5 and if applicable, the tests specified in 2.6.
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 instruments. In this case, the testing laboratory shall ensure that all submitted instruments are in conformance to type.
All accuracy (2.5.5) and influence tests (2.5.6, 2.5.7and 2.5.9) shall be performed on the same instrument, but disturbance tests (2.5.8) may be carried out on one or two additional instruments. These additional instruments shall also be submitted beforehand to the accuracy tests.
If a unit 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 may have a negative influence on tests that already had a positive result, these tests shall be repeated.
[bookmark: _Toc437714949][bookmark: _Toc437715823][bookmark: _Toc437716756][bookmark: _Toc437723819][bookmark: _Toc437714950][bookmark: _Toc437715824][bookmark: _Toc437716757][bookmark: _Toc437723820][bookmark: _Toc437714951][bookmark: _Toc437715825][bookmark: _Toc437716758][bookmark: _Toc437723821][bookmark: _Toc432934177][bookmark: _Toc437411321][bookmark: _Toc437714507]

[bookmark: _Toc532476520][bookmark: _Toc55399734][bookmark: _Ref88752493][bookmark: _Toc89429276][bookmark: _Toc193720305][bookmark: _Toc199317596]Documentation
The documentation submitted with the application for type approval shall include
a) a description of its general principle of measurement,
b) a list of the essential subassemblies, components with their essential characteristics,
c) mechanical drawings,
d) electric/electronic diagrams,
e) installation requirements,
f) security sealing plan,
g) panel layout,
h) information on the software (covering in particular the requirements in R 126-1, 7.1.10),
i) test outputs, their use, and their relationships to the parameters being measured,
j) [bookmark: _Toc437714963][bookmark: _Toc437715837][bookmark: _Toc437716770][bookmark: _Toc437723833]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,
l) [bookmark: _Toc437714965][bookmark: _Toc437715839][bookmark: _Toc437716772][bookmark: _Toc437723835][bookmark: _Toc437714966][bookmark: _Toc437715840][bookmark: _Toc437716773][bookmark: _Toc437723836]a print sample, if applicable.
If the EBA is equipped with a printing device, the manufacturer shall provide information about the quality of the printing paper to fulfil the requirements of readability.
If the testing laboratory deems it necessary, it can require more detailed documentation, either to be able to study the quality of the instrument, or to be able to document in sufficient detail the approved type, or both.
[bookmark: _Toc437714969][bookmark: _Toc437715843][bookmark: _Toc437716776][bookmark: _Toc437723839][bookmark: _Toc437714970][bookmark: _Toc437715844][bookmark: _Toc437716777][bookmark: _Toc437723840][bookmark: _Toc532476521][bookmark: _Toc55399735][bookmark: _Toc89429277][bookmark: _Toc193720306][bookmark: _Toc199317597]Examination and tests
Examination and testing of instruments are intended to verify their compliance with the requirements of R 126‑1.
The examination and tests shall cover all the applicable requirements of R 126-1, 4 to 9.
[bookmark: _Toc532476522][bookmark: _Toc55399736][bookmark: _Hlk31703643]Visual examination
The instrument 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 (R 126-1, 5);
b) measuring ranges (R 126-1, 6.1);
c) scale intervals (R 126-1, 6.3);
d) presentation of the result (R 126-1, 7.1.1);
e) protection against fraud (R 126-1, 7.1.2 and 7.1.10.3);
f) checking operations (R 126-1, 7.1.3);
g) software (R 126-1, 7.1.10);
h) inscriptions and sealing (R 126-1, 9);
i) operating instructions (R 126-1, 8);
j) suitability for testing;
and if applicable:
k) printing device (R 126-1, 7.2.1.1);
l) storage of measurement results (R 126-1, 7.2.1.2);
m) transmission of data (R 126-1, 7.2.1.2).

[bookmark: _Toc532476523][bookmark: _Hlk31703703]

[bookmark: _Toc55399737]Software validation
The validation procedure of the software related functionalities of EBAs is given in Table 1.
National regulations may require higher levels for the validation and examination steps.
Note:	In Australia, Examination Level B is generally not required. 
[bookmark: _Toc54010425]Table 1 - Software validation procedures
	Chapter
	Validation procedure
	Examination level
	Comments

	Software identification
	AD + VFTSw
	A
	If high conformity (level B) is required, also perform CIWT.

	Correctness of algorithms and functions
	AD + VFTSw
	A
	If high conformity (level B) is required, also perform CIWT/ SMT.

	Prevention of misuse
	AD + VFTSw
	A
	Only a low risk of misuse is assumed.

	Fraud protection
	AD + VFTSw
	A
	Only a low risk of fraud is assumed.

	Defect detection
	AD + VFTSw
	A
	

	Interfaces
	AD + VFTSw
	A
	

	Maintenance of software 
	AD + VFTSw + VFTM
	A
	For verified update procedures.

	Storage of data
	AD + VFTSw
	A
	For storage of data only with the EBA.

	
	AD + VFTSw + CIWT/SMT (1)
	B
	If required by national authorities, for storage in unsecure storages.

	Automatic storing
	AD + VFTSw
	A
	If high conformity (level B) is required,
also perform SMT.

	Transmission of data
	AD + VFTSw + CIWT/SMT (1)
	B
	Transmission into open systems, if required by national authorities.



(1)	The SMT validation procedure will be applied only in exceptional cases when the functions of a software module cannot be examined exclusively on the basis of written information (validation procedure CIWT). It is appropriate and effective in the verification of dynamic measurement algorithms.


[bookmark: _Toc54010426]Table 2 - Abbreviations for software validation
	Abbreviation
	Description
	Application
	Used for examination level:

	AD
	Analysis of the documentation and validation of the design
	Always
	A
(normal level)(1)

	VFTM
	Validation by functional testing of metrological functions
	Correctness of the algorithms, uncertainty, compensating and correcting algorithms
	

	VFTSw
	Validation by functional testing of software functions
	Correct functioning of communication, indication, fraud protection, protection against operating errors, protection of parameters, fault detection
	

	CIWT
	Code inspection and walkthrough
	All purposes
	B
(raised level)(1)

	SMT
	Software module testing
	All purposes when input and output can clearly be defined
	


[bookmark: _Toc437714971][bookmark: _Toc437715845][bookmark: _Toc437716778][bookmark: _Toc437723841][bookmark: _Toc437026591][bookmark: _Toc437714972][bookmark: _Toc437715846][bookmark: _Toc437716779][bookmark: _Toc437723842][bookmark: _Toc437714973][bookmark: _Toc437715847][bookmark: _Toc437716780][bookmark: _Toc437723843][bookmark: _Toc437714974][bookmark: _Toc437715848][bookmark: _Toc437716781][bookmark: _Toc437723844][bookmark: _Toc432934179][bookmark: _Toc437411323][bookmark: _Toc437714509]
(1)	For detailed information about validation procedures and examination levels, refer to OIML D 31 [5].
[bookmark: _Toc55399738][bookmark: _Hlk31704069]Operational tests
[bookmark: _Hlk31703778]The instrument shall be submitted to the performance tests specified in 2.5 to determine its correct functioning under various conditions and influence factors.
[bookmark: _Toc437714975][bookmark: _Toc437715849][bookmark: _Toc437716782][bookmark: _Toc437723845][bookmark: _Toc530656210][bookmark: _Toc532476524][bookmark: _Toc438127745][bookmark: _Toc438130417][bookmark: _Toc437714976][bookmark: _Toc437715850][bookmark: _Toc437716783][bookmark: _Toc437723846][bookmark: _Toc530656212][bookmark: _Toc532476526][bookmark: _Toc530656217][bookmark: _Toc532476531][bookmark: _Toc530656224][bookmark: _Toc532476538][bookmark: _Toc437714977][bookmark: _Toc437715851][bookmark: _Toc437716784][bookmark: _Toc437723847][bookmark: _Toc437714978][bookmark: _Toc437715852][bookmark: _Toc437716785][bookmark: _Toc437723848][bookmark: _Toc437714979][bookmark: _Toc437715853][bookmark: _Toc437716786][bookmark: _Toc437723849][bookmark: _Toc437714980][bookmark: _Toc437715854][bookmark: _Toc437716787][bookmark: _Toc437723850][bookmark: _Toc438127748][bookmark: _Toc438130420][bookmark: _Toc530656225][bookmark: _Toc532476539][bookmark: _Toc530656226][bookmark: _Toc532476540][bookmark: _Toc530656227][bookmark: _Toc532476541][bookmark: _Toc438127750][bookmark: _Toc438130422][bookmark: _Toc438127754][bookmark: _Toc438130426][bookmark: _Toc438127755][bookmark: _Toc438130427][bookmark: _Toc530656228][bookmark: _Toc532476542][bookmark: _Toc530656229][bookmark: _Toc532476543][bookmark: _Toc530656230][bookmark: _Toc532476544][bookmark: _Toc530656231][bookmark: _Toc532476545][bookmark: _Toc530656232][bookmark: _Toc532476546][bookmark: _Toc530656233][bookmark: _Toc532476547][bookmark: _Toc530656236][bookmark: _Toc532476550][bookmark: _Toc530656237][bookmark: _Toc532476551][bookmark: _Toc530656239][bookmark: _Toc532476553][bookmark: _Toc530656242][bookmark: _Toc532476556][bookmark: _Toc530656243][bookmark: _Toc532476557][bookmark: _Toc530656246][bookmark: _Toc532476560][bookmark: _Toc530656247][bookmark: _Toc532476561][bookmark: _Toc530656248][bookmark: _Toc532476562][bookmark: _Toc530656249][bookmark: _Toc532476563][bookmark: _Toc530656252][bookmark: _Toc532476566][bookmark: _Toc530656253][bookmark: _Toc532476567][bookmark: _Toc530656254][bookmark: _Toc532476568][bookmark: _Toc530656256][bookmark: _Toc532476570][bookmark: _Toc530656262][bookmark: _Toc532476576][bookmark: _Toc530656263][bookmark: _Toc532476577][bookmark: _Toc530656264][bookmark: _Toc532476578][bookmark: _Toc437714993][bookmark: _Toc437715867][bookmark: _Toc437716800][bookmark: _Toc437723863][bookmark: _Toc437715004][bookmark: _Toc437715878][bookmark: _Toc437716811][bookmark: _Toc437723874][bookmark: _Toc530656265][bookmark: _Toc532476579][bookmark: _Toc532476580][bookmark: _Toc532476581][bookmark: _Toc532476582][bookmark: _Toc532476583][bookmark: _Toc532476584][bookmark: _Toc532476585][bookmark: _Toc532476586][bookmark: _Toc55399739][bookmark: _Toc89429278][bookmark: _Toc193720307][bookmark: _Toc199317598]Test conditions and test gas generator
[bookmark: _Toc532476587][bookmark: _Toc55399740][bookmark: _Ref88057460][bookmark: _Ref88057586][bookmark: _Ref88057623][bookmark: _Ref88058517][bookmark: _Ref88058559][bookmark: _Ref88058568][bookmark: _Ref88058580][bookmark: _Ref88058590][bookmark: _Ref88058598][bookmark: _Ref88058607][bookmark: _Ref88058616][bookmark: _Ref88058625][bookmark: _Ref88058632][bookmark: _Ref88058636][bookmark: _Ref88058640][bookmark: _Ref88058642][bookmark: _Ref88058643][bookmark: _Ref88058647][bookmark: _Ref88058649][bookmark: _Ref88058651][bookmark: _Ref88058652][bookmark: _Ref88058654][bookmark: _Ref88058655][bookmark: _Ref88058657][bookmark: _Ref88058660][bookmark: _Ref88058661][bookmark: _Ref88058663][bookmark: _Ref88058673][bookmark: _Ref88058683][bookmark: _Ref88058688][bookmark: _Ref88058691][bookmark: _Ref88058693][bookmark: _Ref88058695][bookmark: _Ref88730696][bookmark: _Ref88730709][bookmark: _Ref88730729][bookmark: _Ref88730739][bookmark: _Ref88730752][bookmark: _Ref88730771][bookmark: _Ref88730793][bookmark: _Ref88730804][bookmark: _Ref88730814][bookmark: _Ref88730831][bookmark: _Ref88730842][bookmark: _Ref88730851][bookmark: _Ref88730859]Reference conditions
Unless otherwise specified in the test conditions, the following table outlines the ambient conditions that shall be maintained during the testing.
[bookmark: _Toc54010427]Table 3 - Reference conditions
	Condition
	Range of nominal value
	Maximum variation during each test

	Ambient temperature: 
	23 °C ± 5 °C 
	5 °C in total 
with a drift of less than 3 °C per hour

	Ambient relative humidity: 
	50 % ± 30 % 
	10 %

	Ambient pressure: 
	860 hPa to 1060 hPa 
	20 hPa 	(not applicable to long term drift tests)

	Concentration of hydrocarbons in the environment
	0 µmol/mol to 5 µmol/mol total volume fraction (as methane equivalent)
	

	AC mains voltage and frequency (if appropriate)
	Nominal values specified in 
R 126-1, 6.10.1, Table 2
	Within the nominal values specified in 
R 126-1, 6.10.1, Table 2



Note: 	Throughout OIML R 126, “reference conditions” refers to ambient conditions.


[bookmark: _Toc532476588][bookmark: _Toc55399741][bookmark: _Ref88053866]Relevant characteristics of human breath
Human breath containing alcohol may be considered as corresponding to the following characteristics:
· evolution of the flowrate curve during the breath exhalation: increasing and decreasing flow rates during exhalation, (Annex A.4 provides explanatory information);
· evolution of the alcohol concentration during the breath exhalation: Increasing alcohol concentration during forced exhalation in an EBA to a characteristic plateau which represents the mass concentration in the end-expiratory breath (Annex A.4 provides explanatory information);
· breath temperature of 34 °C;
· relative humidity of 95 %;
· volume fraction of CO2: up to 50 mmol/mol.
[bookmark: _Toc530656269][bookmark: _Toc532476589][bookmark: _Toc55399742]Test gas generator
The test gas generator shall be able to deliver a test gas with the target value of the mass concentration with an uncertainty less than or equal to one third of the maximum permissible error.
Taking into account the duty cycle of the test gas generator, the tests shall be conducted with the maximum frequency permitted by the EBA.
[bookmark: _Toc532476590][bookmark: _Toc55399743][bookmark: _Ref88053884][bookmark: _Ref88055278][bookmark: _Ref88055382][bookmark: _Ref88056291][bookmark: _Ref88056342][bookmark: _Ref88753049][bookmark: _Ref88753166][bookmark: _Ref88753418]Characteristics of the test gas
Unless otherwise specified, the test gas injected without interruption into the EBA shall be characterised by the parametric values given in Table 4. Regarding the humidity and CO2 content, the exceptions defined in Table 6 may be considered at the respective tests.
[bookmark: _Toc54010428]Table 4 - Reference gas conditions
	Parameter
	Nominal value with allowed deviation

	Delivered volume
	2 L ± 0.3 L

	Total duration of the injection (into the EBA)
	Greater than or equal to 5 s

	Type of profile
	Constant flowrate

	Ethanol concentration
	According to the respective test (0.4 mg/L 0.084 g/210 L if not otherwise specified)
 with a deviation from the target value of ± (⅔ MPE)

	Gas temperature
	34 °C ± 0.5 °C

	Relative humidity of the gas
	95 % ± 5 % (without condensation)

	Carrier gas
	Air containing insignificant concentrations of relevant impurities with a mole fraction of CO2 of: (50 ± 5 ) mmol/mol


[bookmark: _Toc530656272][bookmark: _Toc530656273][bookmark: _Toc530656274][bookmark: _Toc532476591][bookmark: _Toc55399744][bookmark: _Ref88055290][bookmark: _Ref88055393][bookmark: _Ref88056301][bookmark: _Ref88753029][bookmark: _Ref88753183][bookmark: _Ref88753425][bookmark: _Ref88753490]Capabilities of the test gas generator
For the different tests, the test gas generator shall be of one of the two following types. For the complete test program, both types are needed:
· type 1: the test gas generator delivers test gases with constant mass concentrations of alcohol;
· [bookmark: _Hlk9424552]type 2: the test gas generator delivers a test gas which fulfils the breath profile defined in 2.4.2.
Table 5 classifies the features of the different test gas generators and simplified means stated in this Recommendation.
Note that in the following clauses, compressed dry gases will also be covered by the term “test gas generator”.
Also note that Table 5 is not intended to exclude the enhancement of advanced generator types with more features than currently marked or shown. The development of new combinations of features shall not be hampered with this table.
Test reports shall indicate which generator, and if applicable the applied enhancements for this generator, was used for each test.
[bookmark: _Toc54010429]Table 5 - Generator types and features
	Feature
	Type 2
generator
	Type 1
generator
	Simplified means- type 1 
without CO2
	Simplified means – 
dry gas

	
	
	
	
	with 
CO2
	without CO2

	Capability to generate profiles defined in A.4.2
	X
	
	
	
	

	Gas temperature: 34 °C ± 0.5 °C
	X
	X
	X
	
	

	Relative humidity
range: 95 % ± 5 %
	X
	X
	X
	
	

	Mole fraction CO2 : 
(50 ± 5) mmol/mol
	X
	X
	
	X
	

	Realisation of different flow rates
	X
	X
	X
	X
	X


Note:	For certain tests, the testing procedures may specify the use of one of the specific types indicated above.

Annex A provides information about the reference principles to be used as well as examples for test gas generators.
To test the capability of the EBA to make measurements on the end expiratory breath, the test gas generator used by the laboratory shall be capable of delivering test samples with the specification of 2.4.3.1, but with flowrate and alcohol profiles described in A.4.2. Test gas generators with the feature of generating flow and alcohol profiles are described here as a type 2 gas generator.
So, for the complete test program the type 2 generator will be sufficient, but for certain tests the use of test gases deriving from a type 1 generator (constant alcohol concentration) is allowed, or even more simplified means (dry gases in cylinders). 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). Table 6 shows an overview in which simplified test gases are allowed to be used for each test.
The test report shall indicate for each test which kind of test means have been used as well as the test gas parameters applied. Test reports shall indicate when other gases were used and how their equivalence with the reference gases was established.
[bookmark: _Toc54010430]

Table 6 - Overview: use of simplified means
	Test clause of R 126-2
	Dry gases allowed
	Gases without CO2 allowed
	Remarks

	2.5.5.1
	Maximum permissible errors and repeatability
	
	
	

	2.5.5.2
	Drift
	
	
	The humidity in breath might also cause a drift. Therefore, it is essential to use only wet test gases here

	2.5.5.3
	Memory effects
	
	
	

	2.5.5.4
	Effect of water vapour (condensation)
	
	X
	

	2.5.6.1
	Variations of the test gas parameters
	X
	X
	Dry gases are allowed provided that the parameters of the test gas (flow, alcohol concentration profiles) can be modified accordingly

	2.5.6.2
	Alcohol in the upper respiratory tract
	
	X
	

	2.5.7.1
	Temperature test (dry heat and cold)
	
	X
	

	2.5.7.2
	Damp heat, steady state (non-condensing)
	
	X
	

	2.5.7.3
	Static atmospheric pressure
	X
	X
	Dry gases or gases without CO2 are allowed in combination with a preliminary repeatability test performed with wet gases.
[bookmark: _Hlk9424567]This may consist of the repeatability test defined in 2.5.5.1

	2.5.7.4
	Random vibration
	X
	X
	

	2.5.7.5
	DC mains voltage variations
	X
	X
	

	2.5.7.6
	AC mains voltage variations
	X
	X
	

	2.5.7.7
	AC mains frequency variations
	X
	X
	

	2.5.7.8
	Low voltage of internal battery
	X
	X
	

	2.5.7.9
	Power supply duration test
	X
	X
	

	2.5.7.10
	Voltage variations of a road vehicle battery
	X
	X
	

	2.5.7.11
	Hydrocarbons in the environment
	X
	X
	

	2.5.7.12
	Raised fraction of CO2 in the test gas
	X
	
	

	2.5.8.1
	Conducted (common mode) currents generated by RF EM fields
	X
	X
	Dry gases or gases without CO2 are allowed in combination with a preliminary repeatability test performed with wet gases.
This may consist of the repeatability test defined in 2.5.5.1

	2.5.8.2
	Radiated RF electromagnetic fields
	X
	X
	

	2.5.8.3
	Electrostatic discharges
	X
	X
	

	2.5.8.4
	Bursts (transients) on AC and DC mains
	X
	X
	

	2.5.8.5
	Surges on AC and DC mains power lines
	X
	X
	

	2.5.8.6
	Bursts on signal, data and control lines
	X
	X
	

	2.5.8.7
	Ripple on DC mains power
	X
	X
	

	2.5.8.8
	DC mains voltage dips, short interruptions and (short term) variations
	X
	X
	

	2.5.8.9
	AC mains voltage dips, short interruptions and voltage variations
	X
	X
	

	2.5.8.10
	Surges on signal, data and control lines
	X
	X
	

	2.5.8.11
	Electrical transient conduction along supply lines
	X
	X
	

	2.5.8.12
	Electrical transient conduction via lines other than supply lines
	X
	X
	

	2.5.8.13
	Mechanical shock
	X
	X
	

	2.5.8.14
	Shakes
	X
	X
	

	2.5.8.15
	Damp heat cyclic (condensing)
	
	X
	

	2.5.8.16
	Storage test
	
	X
	

	2.5.8.17
	Vibration (as disturbance)
	X
	X
	

	2.5.9
	Physiological influence substances
	X
	X
	Dry gases or gases without CO2 are allowed in combination with a preliminary repeatability test performed with wet gases. This may consist of the repeatability test defined in 2.5.5.1

	2.6.1
	Sand and dust
	
	X
	

	2.6.2
	Salt mist
	
	X
	

	2.6.3
	Water
	
	X
	


Some of the tests defined in 2.5.6 require a generator with the ability to vary the flowrate or alcohol concentration during breath exhalation. The actual performance details of the test gas evolution for each test are described in 2.5.6.1. For all other tests, the flowrate and alcohol concentration may be constant during injection.
[bookmark: _Toc532476592][bookmark: _Toc55399745][bookmark: _Ref88056321][bookmark: _Ref88753498]Guidelines for the use of compressed dry gases
When compressed gases are used within the context of this Recommendation, the following guidelines shall be followed:
a) Variations in atmospheric pressure, as well as the temperature of the gas shall be taken into account.
b) The quality of the gas pressure regulators and the manner in which the gas is delivered to the EBA should be taken into account to minimise contamination and a change in the composition of alcohol throughout its use cycle.
c) The measurement uncertainties of the test gas generator shall be taken into account in calculations of the uncertainties of the measurement.
d) The main component of the gas shall be dry air. If other gas, e.g. N2, is used as the main component, the equivalence to air shall be established.
e) When working with dry test gas the atmospheric pressure has to be monitored and reported in the test protocol.
[bookmark: _Toc55399746][bookmark: _Toc532476594][bookmark: _Ref88752507][bookmark: _Toc89429279][bookmark: _Toc193720308][bookmark: _Toc199317599][bookmark: _Hlk2601634]Performance tests
[bookmark: _Toc532476595][bookmark: _Toc55399747][bookmark: _Ref88753473][bookmark: _Ref88753559]General instructions
The tests specified in R 126-2 are designed to prove compliance of the instrument with the requirements specified in R 126-1. For special situations, additional performance criteria and their associated tests may be required in order to prove compliance.
The instrument shall be submitted to the performance tests to determine its correct functioning under various conditions.
If permitted by national authorities, before starting the process of type evaluation the EBA may be adjusted, if necessary, in order to minimise the initial intrinsic error.
Thereafter no adjustment shall be carried out until all tests for the type evaluation are completed.
[bookmark: _Toc55399748][bookmark: _Ref88753086]Preconditions for the tests
Unless otherwise specified, the following preconditions apply for all tests:
· normal electric power supplied and “on” for a time period equal to or greater than the warm-up time of the EUT;
· power supply for the duration of the test:
a) mains power-operated EUTs: to be “on” for the duration of the test and not be switched off. It is acceptable when the EUT enters standby mode after a specified idle time within the duration of the test;
b) battery-operated EUTs: according to the instruction manual. It is acceptable when the EUT enters standby mode or “off” after a specified idle time within the duration of the test.
· the EUT shall not be readjusted at any time during the test;
· the EUT shall be used in metrological test mode;
· the EUT shall perform standard measurement cycles. The use of special or shorted test cycles is only allowed if specified at the respective test;
· if the EUT is equipped with an internal printer, its correct function and correct printout shall be tested with each test of 2.5.7 to 2.6.3.
[bookmark: _Toc54076756][bookmark: _Toc54076940][bookmark: _Toc55399641][bookmark: _Toc55399749][bookmark: _Toc55399750][bookmark: _Ref88055311][bookmark: _Ref88055353][bookmark: _Ref88056809][bookmark: _Ref88056829][bookmark: _Ref88056843][bookmark: _Ref88056854][bookmark: _Ref88056866][bookmark: _Ref88056875][bookmark: _Ref88056891][bookmark: _Ref88056902][bookmark: _Ref88056910][bookmark: _Ref88056920][bookmark: _Ref88056935][bookmark: _Ref88056948][bookmark: _Ref88056969][bookmark: _Ref88056979][bookmark: _Ref88056989][bookmark: _Ref88057027][bookmark: _Ref88057055][bookmark: _Ref88057071][bookmark: _Ref88057098][bookmark: _Ref88057109][bookmark: _Ref88057121][bookmark: _Ref88057131][bookmark: _Ref88057257][bookmark: _Ref88060393][bookmark: _Ref88730987][bookmark: _Ref88731001][bookmark: _Ref88731124][bookmark: _Ref88731142][bookmark: _Ref88731158][bookmark: _Ref88731173][bookmark: _Ref88731189][bookmark: _Ref88731202][bookmark: _Ref88731218][bookmark: _Ref88731229][bookmark: _Ref88731241][bookmark: _Ref88731252][bookmark: _Ref88731268][bookmark: _Ref88731276][bookmark: _Ref88753003][bookmark: _Ref88753199][bookmark: _Ref88753437][bookmark: _Hlk2602133]Parameters at least to be recorded
Unless otherwise specified, the following parameters shall be recorded for all tests:
· date and time;
· ambient temperature;
· ambient relative humidity;
· ambient pressure;
· values of the measurand;
· indications and errors of the EUT;
· functional performances;
· if applicable: correct printout of the internal printer.
Note:	With “functional performances” all laboratory-specific and/ or test-specific issues shall be covered, e.g. settings of the test gas generator or parameters of specific test equipment.
[bookmark: _Toc55399751][bookmark: _Ref88056996][bookmark: _Ref88057010][bookmark: _Ref88057024][bookmark: _Ref88057175][bookmark: _Ref88057189][bookmark: _Ref88057201][bookmark: _Ref88057213][bookmark: _Ref88057232][bookmark: _Ref88057247][bookmark: _Ref88057273][bookmark: _Ref88057284][bookmark: _Ref88057297][bookmark: _Ref88057306][bookmark: _Ref88057316][bookmark: _Ref88057326][bookmark: _Ref88057338][bookmark: _Ref88057348][bookmark: _Ref88057360][bookmark: _Ref88057374][bookmark: _Ref88057386][bookmark: _Ref88057397][bookmark: _Ref88057413][bookmark: _Ref88753567]Determination of errors and faults
To rate the effect of an influence factor or a disturbance on the EBA, the fault has to be determined in the following way:
· The intrinsic indication is determined as the arithmetic mean of the prescribed number of measurements under reference conditions without disturbance. The intrinsic error will be the deviation between the intrinsic indication and the reference value.
· The indication is determined as the arithmetic mean of the prescribed number of measurements during or after the impact of the influence factor or the disturbance. The measurement error will be the deviation between the indication and the reference value.
· The fault is determined as the difference between the measurment error and the intrinsic error.


[bookmark: _Toc432934196][bookmark: _Toc532476596][bookmark: _Toc55399752][bookmark: _Ref88731373]Accuracy tests
[bookmark: _Toc432934197][bookmark: _Toc532476597][bookmark: _Toc55399753][bookmark: _Ref88053947][bookmark: _Ref88055146]Maximum permissible errors and repeatability
[bookmark: _Toc54010431][bookmark: _Hlk2602307]Table 7 - Maximum permissible errors and repeatability
	[bookmark: _Hlk8717805]Test method
	Repeated measurements over the complete measuring range

	Applicability
	Applicable to all EBA.

	Object of the test
	[bookmark: _Hlk9424475]Verification of compliance of the complete measurement range 
with the provisions in R 126-1, 6.6.1 and R 126-1, 6.7 under ambient reference conditions.

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief
	The test comprises of at least 20 measurements made consecutively at each test gas concentration.

	Test gases
Mass concentration of ethanol
	Test gas no.:
1) 0 mg/L to 0.05 mg/L    0 to 0.0105 g/210 L
2) 0.10 mg/L                     0.0210 g/210 L
3) 0.25 mg/L                     0.0525 g/210 L
4) 0.40 mg/L                     0.0840 g/210 L
5) 0.70 mg/L                     0.1470 g/210 L
6) 0.95 mg/L                     0.1995 g/210 L
7) 1.50 mg/L                     0.3150 g/210 L
8) 1.90 mg/L                     0.3990 g/210 L
9) If the upper value specified by the manufacturer is greater than 2 mg/L, 
0.4200 g/210 L the test gas mass concentration shall be equal to 90 % of the upper limit.

	Measurement conditions
	Ethanol concentrations:	see above.
[bookmark: _Hlk9424500]Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions:	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements per concentration: at least 20.
Time schedule: to be performed consecutively for each concentration.
Parameters at least to be recorded: as defined in 2.5.3. 

	Acceptance criteria
	All functions shall operate as designed.
[bookmark: _Hlk9424510]Each of the 20 measurement results for every test gas concentration shall comply with the requirements for the MPE specified in R 126-1, 6.6.1.
Each set of measurements shall comply with repeatability defined in R 126-1, 6.7. 





[bookmark: _Toc432934198][bookmark: _Toc532476598][bookmark: _Toc55399754][bookmark: _Ref88053962][bookmark: _Ref88055132][bookmark: _Hlk531793220]Drift
[bookmark: _Toc54010432]Table 8 - Drift
	Test method
	Measurements with the same test gas after certain time intervals

	Applicability
	Applicable to all EBAs.

	Object of the test
	Verification of compliance with the requirements for drift (R 126-1, 6.8).

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

	Condition of the EUT
	Power is to be “on” for the duration of the test at least during each set of measurements. (1) 

	Test procedure in brief
	The tests comprise 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-term drift:	4 hours after the start
For long-term drift:	every 2 weeks until the 6 months testing time is completed.

	Measurement conditions
	Ethanol concentrations: 	for zero drift: 	0.00 mg/L to 0.05 mg/L 0 to 0.0105 g/210 L (test gas no. 1) 
			for short-term drift:0.40 mg/L 0.0840 g/210 L (test gas no. 4) 
			for long-term drift:0.40 mg/L 0.0840 g/210 L (test gas no. 4) 
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements per point in time: 10.
Time schedule:		- at start
			- as defined in “test procedure in brief”
Parameters at least to be recorded: 	as defined in 2.5.3.

	Acceptance criteria
	For the zero drift and the short-term drift test:
The difference between the mean measurement errors of the two series of measurements shall fulfil the requirements for drift (R 126-1, 6.8.1 and 6.8.2).
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 fulfil the requirements for long-term drift (R 126-1, 6.8.3).



(1) 	It is strongly recommended to follow the EBA instruction manual. The test situation shall correspond to the normal use of the respective EBA in the field. The testing laboratory shall note how any power-down or standby mode functions were operated between drift tests. 
[bookmark: _Toc532476599][bookmark: _Toc55399755]

[bookmark: _Ref88053991]Memory effects
[bookmark: _Toc54010433]Table 9 - Memory effects
	Test method
	Measurement of different mass concentrations of ethanol in succession

	Applicability
	Applicable to all EBAs.

	Object of the test
	Verification of compliance with the requirements for memory effects (R 126-1, 6.9) with large differences in mass concentration as well as with small differences in mass concentration.

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief

	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 subjected to a series of measurements with alternating concentrations:
· one measurement using the higher concentration,
· followed immediately by one measurement using the lower gas concentration.
This alternating test sequence shall be repeated 10 times.

For large differences in mass concentration:
· test gas no. 7 is used in the event the maximum concentration of the measuring range of the EBA is 2 mg/L.  0.420 g/210 L
· Test gas no. 8 shall be used when it is greater than 2 mg/L.  0.420 g/210 L

	Measurement conditions
	Ethanol concentrations: 	
Case 1: large differences: 	high gas concentration:1.50 mg/L 0.3150 g/210 L (test gas no. 7)          or                                                                             1.90 mg/L 0.3990 g/210 L (test gas no. 8)      
			low gas concentration: 0.10 mg/L 0.0210 g/210 L (test gas no. 2)      
Case 2: small differences: high gas concentration: 0.40 mg/L 0.0840 g/210 L (test gas no. 4)      
			low gas concentration: 0.25 mg/L 0.0525 g/210 L (test gas no. 3)      
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of alternating test sequences: 10.
Time schedule: consecutively at each test condition
Parameters at least to be recorded: 	as defined in 2.5.3.

	Acceptance criteria
	Each individual measurement shall comply with the MPE as defined in R 126-1, 6.6.1.
The arithmetic mean of the initial test series results and the arithmetic mean of the results for the lower concentration of the alternating cycle shall be calculated. The difference between these mean values shall fulfil the requirements for memory effects (R 126-1, 6.9). 


[bookmark: _Toc55399756]


[bookmark: _Ref88054002]Effect of water vapour (condensation)
[bookmark: _Toc54010434]Table 10 - Effect of water vapour (condensation)
	Test method
	Measurement of different mass concentrations of ethanol in succession under specific temperature conditions

	Applicability
	Applicable to all EBAs.

	Object of the test
	Verification of compliance with the requirements for memory effects - effect of water vapour (R 126-1, 6.9.3). 

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief

	The tests comprise of measurements with two different wet test gases at the specified low ambient temperature for the use-case type of EBAs.
Stabilising time at the low ambient temperature: at least 2 hours.

	
	Test sequence:
	1) Ten measurements at 0.00 mg/L  g/210 L at the maximum rate permitted by 
the EBA
2) Five measurements at 0.40 mg/L 0.0840 g/210 L

	Measurement conditions
	Ethanol concentrations: 	
a) 0.00 mg/L  g/210 L (test gas no. 1);
b) 0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	
	Use-case
	Temperature
	Relative humidity

	stationary
	0 °C
	≤ 85 %

	transportable
	–5 °C
	≤ 85 %

	portable
	–10 °C
	≤ 85 %


All other parameters within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements:	for (1): 10 measurements;
	for (2): 5 measurements.
Time schedule: 		(1) and (2) to be performed consecutively, both at the maximum 	rate permitted by the EBA.
Parameters at least to be recorded: as defined in 2.5.3.

	Acceptance criteria
	Each individual measurement shall comply with the MPE as defined in R 126-1, 6.6.1.


[bookmark: _Toc9322892][bookmark: _Toc432934201][bookmark: _Toc532476600][bookmark: _Toc55399757]

[bookmark: _Ref88055182]Influence factors of the conditions of injection
[bookmark: _Toc55399759][bookmark: _Ref88054014][bookmark: _Ref88055044][bookmark: _Ref88055206]Variations of the test gas parameters
[bookmark: _Toc54010435]Table 11 - Variations of the test gas parameters
	Test method
	[bookmark: _Hlk54009327]Variations of the test gas parameters

	Applicability
	Applicable to all EBAs.
Test f) is applicable only to EBAs for which the minimum exhalation time (tmin) < 5 s (1)

	Object of the test
	Verification of compliance with the analysis of end expiry breath (R 126-1, 4.3) and the requirements for conditions of exhalation (R 126-1, 6.10.2 and 7.1.7), defined by the parameters: delivered volume; duration of the injection; variation of the flowrate as a function of time; variation of the alcohol concentration as a function of time.

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Basic test procedure 
	For each influence to be tested, 2 or more tests with different conditions are defined. For each test, at least 5 subsequent test sequences shall be performed.

	Measurement conditions
	Ethanol concentration:	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
	2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	Influence
	a) Influence of delivered volume and duration of injection
	Test gas generator: 	type 1 or type 2
	Variation of the flowrate as a function of time: no variation.
	Variation of the alcohol concentration as a function of time:
· no variation (type 1 test gas generator); or
· plateau duration equal to 3 s (type 2 test gas generator).


	
	
	First test:
	Delivered volume: 	1.5 L ± 0.1 L
Duration of the injection: 	5 s ± 0.5 s

	
	
	Second test:
	Delivered volume: 	4.5 L ± 0.3 L
Duration of the injection: 	15 s ± 0.5 s

	
	
b) Influence of flowrate and of duration of injection
	Test gas generator: 	type 1 or type 2
	Variation of the flowrate as a function of time: no variation. 

	
	
	First test:
	Delivered volume: 	1.5 L ± 0.1 L
Duration of the injection: 	10 s ± 0.5 s
Variation of the alcohol concentration as a function of time:
· no variation (type 1 test gas generator); or
· plateau duration equal to 4.5 s (type 2 test gas generator).

	
	
	Second test:
	Delivered volume: 	3.0 L ± 0.2 L
Duration of the injection:	15 s ± 0.5 s
Variation of the alcohol concentration as a function of time:
· no variation (type 1 test gas generator); or
· plateau duration equal to 6 s (type 2 test gas generator).

	
	
	Third test:
	Delivered volume: 	4.5 L ± 0.3 L
Duration of the injection: 	7.5 s ± 0.5 s
Variation of the alcohol concentration as a function of time:
· no variation (type 1 test gas generator); or
· plateau duration equal to 3.5 s (type 2 test gas generator).

	
	c) [bookmark: _Ref88731325]Influence of flowrate during exhalation
	Test gas generator: 	type 1 or type 2
	Variation of the alcohol concentration as a function of time:
· no variation (type 1 test gas generator); or
· the same plateau duration in both tests (type 2 test gas generator). 

	
	
	First test:
	Delivered volume: 	3.0 L ± 0.2 L
Flowrate:	0.6 L/s ± 0.08 L/s
Variation of flowrate as a function of time: no variation.

	
	
	Second test:
	Delivered volume: 	3.0 L ± 0.2 L
Variation in the flowrate as a function of time:
· Initial flowrate: 	0.6 L/s during 1.5 s
· 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 the injection.

	
	d) Influence of duration of the plateau during injection
	Test gas generator: 	type 2
	Variation of the flowrate as a function of time: no variation.

	
	
	First test:
	Delivered volume: 	3.0 L ± 0.2 L
Duration of the injection: 	5 s ± 0.5 s
Duration of the plateau: 	3 s

	
	
	Second test:
	Delivered volume: 	3.0 L ± 0.2 L
Duration of the injection: 	5 s ± 0.5 s
Duration of the plateau: 	1.5 s

	
	e) Influence of an interruption in the breath flow
	Test gas generator: 	type 1 or type 2
	Variation of the alcohol concentration as a function of time:
· no variation (type 1 test gas generator); or
· plateau duration equal to 3 s (type 2 test gas generator).

	
	
	First test:
	Abruption at the beginning of the exhalation
Delivered volume: 	2.0 L ± 0.2 L
Duration of the injection: 	5 s ± 0.5 s
Flowrate:	0.4 L/s ± 0.08 L/s
Variation of the flowrate as a function of time: no variation.
The injection shall be stopped 1 s ± 0.5 s after the start of the injection.

	
	
	Second test:
	verification of the minimum exhaled volume
Flowrate:	0.2 L/s ± 0.02 L/s
Duration of the injection: 	15 s ± 0.5 s
Variation of the flowrate as a function of time: no variation.
The injection shall be stopped at 6 5 s ± 1 s after the start 
(delivered volume <1.2  1.0 L).

	
	
	Third test:
	Verification of the detection of the end of exhalation
Flowrate:	0.15 L/s ± 0.02 L/s
The injection of a gas shall be supplied at a flowrate of 0.15 L/s for 6 s ± 1 s,
and then decreased fast (within 1 s to 2 s) to a flowrate of 0.03 L/s 
to determine the “end of exhalation” of the EUT.

	
	
	Fourth test:
	Short flow interruption. 	
Flowrate 	0.4 L/s ± 0.08 L/s
The injection shall be interrupted after 1 to 2 s for a short period (e.g. 0.5 s), 
and then continued.

	
	f) Operation at the minimum exhaled volume and minimum exhalation time (tmin)(1)
	Test gas generator: 	type 1 or type 2
	Variation of the flowrate as a function of time: no variation
	Variation of the alcohol concentration as a function of time: no variation
	Flowrate:		0.4 0.35 L/s ± 0.08 L/s
	Delivered volume: 	1.2 1.0 L to 1.3 1.1 L
First test:	Duration of the injection: 	(tmin– 0.5 s) ± 0.4 s
Second test:	Duration of the injection: 	tmin (2)

	EUT performance
	Number of test sequences per test condition: at least 5.
Time schedule: consecutively at each test condition.
[bookmark: _Hlk8652428]Parameters at least to be recorded: 	as defined in 2.5.3. 

	Acceptance criteria
	All functions shall operate as designed.
For test conditions a) to d): 
· Each measurement result shall comply with the MPE specified in R 126-1, 6.6.1.
For test condition e)
· The EBA shall not provide a measurement result. No significant fault shall occur.
For test condition f):
· First test: The EBA shall not accept a measurement with a duration of injection shorter than tmin.
· Second test: Each measurement result shall comply with the MPE specified in 
R 126-1, 6.6.1.


[bookmark: _Hlk77156597](1)	tmin shall be 3 s as defined in R 126-1, 6.10.2, or a value between 3 s and 5 s according to the manufacturer and to national regulations.
(2)	It has to be ensured that the delivered volume shall be ≥ 1.2 1.0 L, taking into account the uncertainties of measuring flowrate and duration of injection.
Note:	For Australia, the second test in e) and test f) have been set for minimum volume of 1.0 L (in line with NMI R 126-1, 6.10.2). The parameters will need to be adjusted if the minimum volume is set greater than 1.0 L.
[bookmark: _Toc55399760]

[bookmark: _Ref88054024][bookmark: _Hlk31701521]Alcohol in the upper respiratory tract
Depending on which solution is prescribed by national authorities  used for the detection of alcohol in the upper respiratory tracts, a suitable test procedure has to be performed.
Detection of alcohol in the upper respiratory tracts shall occur during continuous monitoring of the breath sample, and a suitable test method shall be performed.
Examples for possible methods An example method of detection and the corresponding test procedures can be found in Annex B. The choice of detection method is within the responsibility of the manufacturer, who has to fit the detection method to the technical details of the EBA to be tested.
It is acceptable to use a different method of detection as well as a different test procedure, provided that validity can be demonstrated and the test procedure will be documented in detail. The national authority shall approve the chosen test procedure. All test procedures shall follow the basic requirements for test performance as given in Table 12.
The test procedure applied by the testing laboratory shall be reported in detail in the Evaluation Report.
Note:	Within the framework of the OIML-CS, using one of the test procedures indicated in Annex B is mandatory. The test procedure used has to be suitable for the EBA to be tested, taking into account the specific sensor and measuring cycle.
[bookmark: _Toc54010436]Table 12 - Basics of a test procedure for alcohol in the upper respiratory tract
	Test method
	Measurements to detect ethanol in the upper respiratory tract 

	Applicability
	Applicable to all EBAs.

	Object of the test
	Verification of compliance with the provisions in R 126-1, 7.1.8 under ambient reference conditions.

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief
	Depending on the test procedure chosen.

	Measurement conditions
	As described in Annex B.

	EUT performance
	Number of measurements per test scheme: depending on the test procedure.
Time schedule: depending on the test procedure.
Parameters at least to be recorded:	as defined in 2.5.3. 

	Acceptance criteria
	The EUT shall detect the presence of alcohol in the upper respiratory tract.
It shall not deliver any measurement result and shall display an appropriate error message.


[bookmark: _Toc532476601][bookmark: _Toc11338761][bookmark: _Toc55399761]


[bookmark: _Ref88055230]Tests for operating conditions and physical influence factors
[bookmark: _Toc415648016][bookmark: _Toc532476602][bookmark: _Toc55399762][bookmark: _Ref88054036][bookmark: _Ref88054994]Temperature test (dry heat and cold)
[bookmark: _Toc54010437]Table 13 - Temperature test (dry heat and cold)
	Test method
	Gradual exposure to high and low temperatures not allowing condensation to occur

	Applicable standards
	IEC 60068-2-1 [8], IEC 60068-2-2 [9]

	Applicability
	Applicable to all EBAs.

	Object of the test
	Verification of compliance with the provisions in R 126-1, 6.6.1 under conditions of high and low temperature specified in R 126-1, 6.10, Table 2, clause a.

	Condition of the EUT
	Power is to be “on” for the duration of the test. 

	Test procedure in brief
	The test comprises gradual exposure of the EUT to high and low temperatures not allowing condensation to occur.
· Climatic condition: 		“free air” (= sufficient air circulation to maintain the 
				temperature at a stable level)
· Change of temperature: 	≤ 1 °C/min during heating up and cooling down
· Stabilising time at each temperature: at least 2 hours
· Time of exposure: at least 2 hours after the EUT has reached temperature stability
Test sequence:
1) Reference temperature of TR(1)
2) Specified high temperature Tamb-high
3) Specified low temperature Tamb-low
4) Reference temperature TR(1)

	Test levels
	
	
	Temperature
	relative humidity

	
	Low
(Tamb-low)
	stationary EBA
	0 °C
	≤ 50 %

	
	
	transportable EBA 
	–5 °C
	≤ 50 %

	
	
	portable EBA
	–10 °C
	≤ 50 %

	
	High
(Tamb-high)
	stationary EBA
	40 °C
	≤ 30 %

	
	
	transportable EBA 
	45 °C
	≤ 30 %

	
	
	portable EBA
	45 °C
	≤ 30 %

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	delivered volume: 	1.5 L ± 0.1 L
			duration of injection: 	5 s ± 0.5 s
			all other parameters as defined in 2.4.3.1, Table 4 and 
			2.4.3.2, Table 6.
Ambient conditions: 	temperature and humidity at the respective test level, all other 
 			parameters within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements per temperature: 5.
Time schedule: after stabilisation, towards the end of exposure time at each temperature
Parameters at least to be recorded: 	as defined in 2.5.3.

	Acceptance criteria
	All functions shall operate as designed.
[bookmark: _Hlk2602731]All errors shall be within the MPE specified in R 126-1, 6.6.1.


[bookmark: _Toc530656287][bookmark: _Toc532476603][bookmark: _Toc432934204][bookmark: _Toc532476604][bookmark: _Toc55399763]
(1)	Default reference temperature: TR = 20 °C
[bookmark: _Ref88054136]Damp heat, steady state (non-condensing)
[bookmark: _Toc54010438]Table 14 - Damp heat, steady-state (non-condensing)
	Test method 
	Exposure to damp heat in steady-state

	Applicable standard
	IEC 60068-2-78 [16]

	Applicability
	Applicable to all EBAs, but not applicable to those stationary EBAs which are expected to be used only in a climate-controlled environment. 

	Object of the test
	Verification of compliance with the provisions for MPE in R 126-1, 6.6.1 under conditions of high humidity and constant temperature, specified in R 126-1, 6.10, Table 2, clause a “High” and clause b.

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief
	The test comprises exposure of the EUT to the specified high level temperature and the specified constant relative humidity for 48 h (2 × 24 h). 
The EUT shall be handled such that condensation of water on the EUT does not occur.
Test sequence:
1) Specified temperature and relative humidity
2) Reference conditions

	
	
	Stationary EBAs
	Transportable EBAs
	Portable EBAs

	
	Ambient temperature
	40 °C
	45 °C
	45 °C

	
	Relative humidity 
	85 %

	
	Duration
	2 periods of 24 hours after the EUT has reached temperature stability.

	Measurement conditions

	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	temperature and humidity at the respective test level, all other parameters within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements and time schedule:
· during exposure: 	5 measurements every 24 hours at test conditions
· after exposure: after a recovery period of one hour, 5 measurements at reference conditions.
Parameters at least to be recorded: 	as defined in 2.5.3.

	Acceptance criteria
	All functions shall operate as designed.
[bookmark: _Hlk2603225]The error of the EUT is determined for each set of measurements. 
All errors shall be within the MPE specified in R 126-1, 6.6.1.


[bookmark: _Toc432934205][bookmark: _Toc532476605][bookmark: _Toc55399764]

[bookmark: _Ref88054209]Static atmospheric pressure
[bookmark: _Toc54010439]Table 15 - Static atmospheric pressure
	Test method
	Exposure to low and high atmospheric pressure

	Applicable standard
	No applicable standard is available.

	Applicability
	Applicable to all EBAs.

	Object of the test
	Verification of compliance with the provisions for MPE in R 126-1, 6.6.1 under conditions of static atmospheric pressure changes to upper and lower limit specified in R 126-1, 6.10, Table 2, clause c.

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief
	The test comprises exposure of the EUT to the specified upper and lower atmospheric pressures limits.
Exposure is to be established for at least 10 minutes at each pressure.
Test sequence:
1) Specified lower pressure limit
2) Specified upper pressure limit
3) Reference conditions

	
Test level
	Atmospheric pressure

	
	Lower limit
	(860 ± 10) hPa

	
	Upper limit
	(1060 ± 10) hPa

	
	Uncertainty of the pressure sensor
	1.50 hPa

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: ambient pressure at respective test level, all other parameters within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements at each pressure level: 5.
Time schedule: after stabilisation at the respective pressure.
Parameters at least to be recorded: 	as defined in 2.5.3.

	Acceptance criteria
	All functions shall operate as designed.
All errors shall be within the MPE specified in R 126-1, 6.6.1.


[bookmark: _Toc432934206][bookmark: _Toc532476606][bookmark: _Toc55399765]

[bookmark: _Ref88054222]Random vibration
[bookmark: _Toc54010440]Table 16 - Random vibration
	Test method
	Exposure to random vibration

	Applicable standards
	IEC 60068-2-47 [14], IEC 60068-2-64 [15]

	Applicability
	Applicable to portable and transportable EBAs.

	Object of the test
	Verification of compliance with the provisions for MPE in R 126-1, 6.6.1 under conditions of random vibration specified in R 126-1, 6.10, Table 2, clause d.

	Condition of the EUT
	Power is to be “off” for the duration of the exposure.
The EUT shall be switched on immediately after the exposure.


	Test procedure in brief
	The test comprises exposure of the EUT to the vibration for at least 2 minutes per axis. 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 sequence:
1) Measurements before application of the influence (at reference conditions)
2) The influence quantity shall be applied
3) Measurements after application of the influence (at reference conditions)

	
Test level
	
	Test level

	
	Total frequency range
	10 – 150 Hz

	
	Total RMS level (mean value of acceleration)
	7 m·s-2

	
	ASD level 10–20 Hz
	1 m2·s-3

	
	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.

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
	2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements (before and after application): 5.
Time schedule: 	before and after application of the influence quantity, the EUT shall be switched on and the measurements shall be performed consecutively after stabilisation.
Parameters at least to be recorded: 	as defined in 2.5.3.

	Acceptance criteria
	All functions shall operate as designed.
The error of the EBA is determined at the reference conditions before and after the influence is applied. 
All errors shall be within the MPE specified in R 126-1, 6.6.1.


[bookmark: _Toc432934207][bookmark: _Toc532476607][bookmark: _Toc55399766]

[bookmark: _Ref88054231]DC mains voltage variations
[bookmark: _Toc54010441]Table 17 - DC mains voltage variations
	Test method 
	Applying low and high level DC mains power voltage

	[bookmark: _Hlk2604045]Applicable standard
	IEC 60654-2 [19]

	Applicability
	Applicable to those EBAs 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 MPE in R 126-1, 6.6.1 under conditions of DC mains power voltage changes between the upper and lower limits specified in R 126-1, 6.10, Table 2, clause e.

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief
	The test comprises exposure of the EUT to the specified power supply condition for a period of time sufficient for achieving stability at the relevant voltage level and subsequently performing the required measurements.
Test sequence:
1) Reference voltage level
2) Upper voltage level
3) Lower voltage level
4) Reference voltage level

	Test level
	Applied DC operating range
	As specified by the manufacturer, 
but not less than (Unom – 15 %) ≤ Unom ≤ (Unom + 10 %).

	
	Reference voltage level 
	Nominal DC voltage specified 
by the manufacturer.

	
	Upper voltage limit 
	DC level at which the EUT has been designed to automatically detect high-level conditions.

	
	Lower voltage limit 
	DC level at which the EUT has been designed to automatically detect low-level conditions.

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
	2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements at each voltage level: 5.
Time schedule: after stabilisation at the relevant voltage level.
Parameters at least to be recorded:	
a) as defined in 2.5.3, plus
b) reference voltage at beginning and end, high voltage and low voltage.

	Acceptance criteria
	All functions shall operate as designed.
The errors of the EUT shall be determined for the reference voltage, the upper voltage and the lower voltage.
All errors shall be within the MPE specified in R 126-1, 6.6.1.


[bookmark: _Toc432934208][bookmark: _Toc532476608][bookmark: _Toc55399767]

[bookmark: _Ref88054242]AC mains voltage variations
[bookmark: _Toc54010442]Table 18 - AC mains voltage variations 
	Test method 
	Applying low and high level AC mains power voltage (on a single phase)

	Applicable standard
	IEC TR 61000-4-1 [21]

	Applicability
	Applicable to those EBAs which are designed to be temporarily or permanently connected to an AC mains power network while in operation.
Not applicable to transportable EBAs 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 MPE in R 126-1, 6.6.1 under conditions of AC mains network voltage changes between the upper and lower limits specified in R 126-1, 6.10, Table 2, clause f.

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief
	The test comprises exposure of the EUT to the lower and upper limit power supply conditions for a period of time sufficient for achieving stability at the relevant voltage level 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. 

	Test levels
	Unom
	Nominal AC voltage specified by the manufacturer

	
	If a range is specified by the manufacturer
	Unom1 concerns the highest value
Unom2 concerns the lowest value

	
	If only one nominal mains voltage value (Unom) is specified by the manufacturer
	then Unom1 = Unom2 = Unom

	
	Reference voltage level
	(Unom1 + Unom2) / 2

	
	Upper level
	Unom1 + 10 %

	
	Lower level
	Unom2 – 15 %

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
	2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements per voltage level: 5.
Time schedule: after stabilisation at the relevant voltage level.
Parameters at least to be recorded:
a) as defined in 2.5.3, plus
b) reference voltage at beginning and end, high voltage and low voltage.

	Acceptance criteria
	All functions shall operate as designed.
The errors of the EUT shall be determined for the reference voltage, the upper voltage and the lower voltage.
All errors shall be within the MPE specified in R 126-1, 6.6.1.


[bookmark: _Toc530404908][bookmark: _Toc530410573][bookmark: _Toc530476631][bookmark: _Toc530477111][bookmark: _Toc532476609][bookmark: _Toc55399768]

[bookmark: _Ref88054254]AC mains frequency variations
[bookmark: _Toc54010443]Table 19 - AC mains frequency variations
	Test method 
	Variation in AC mains power frequency

	Applicable standard
	IEC TR 61000-4-1 [21]

	Applicability
	Only applicable to those EBAs 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 MPE in R 126-1, 6.6.1 under conditions of AC mains network power frequency changes between upper and lower limit specified in 
R 126-1, 6.10, Table 2, clause g.

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief
	The test comprises exposure of the EUT to a variation in AC mains power frequency for a period of time sufficient for achieving stability at the relevant frequency level and for performing the required measurements.
Test sequence:
1) Reference frequency
2) Upper frequency
3) Lower frequency
4) Reference frequency

	Test levels
	fnom
	Nominal mains frequency value as specified by the manufacturer

	
	If a range is specified by the manufacturer
	fnom1 concerns the highest and
fnom2 concerns the lowest value

	
	If only one nominal mains frequency value (fnom) is specified by the manufacturer
	fnom1 = fnom2 = fnom

	
	Reference frequency
	(fnom1 + fnom2) / 2

	
	Upper level
	fnom1 + 2 %

	
	Lower level
	fnom2  2 %

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
	2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements per frequency level: 5.
Time schedule: after stabilisation at the relevant frequency level.
Parameters at least to be recorded:
a) as defined in 2.5.3, plus
b) reference frequency at beginning and end, high frequency and low frequency.

	Acceptance criteria
	All functions shall operate as designed.
The errors of the EUT shall be determined for the reference frequency, the upper frequency and the lower frequency.
All errors shall be within the MPE specified in R 126-1, 6.6.1.


[bookmark: _Toc530404910][bookmark: _Toc530410575][bookmark: _Toc530476633][bookmark: _Toc530477113]

[bookmark: _Toc532476610][bookmark: _Toc55399769][bookmark: _Ref88054265][bookmark: _Ref88054906]Low voltage of internal battery
[bookmark: _Toc54010444]Table 20 - Low voltage of internal battery (not connected to the mains power)
	Test method
	Applying minimum supply voltage

	Applicable standard
	No applicable standard is available.

	Applicability
	Applicable to all EBAs supplied by an internal battery while in operation.

	Object of the test
	Verification of compliance with the provisions for MPE in R 126-1, 6.6.1 during low battery voltage specified in R 126-1, 6.10, Table 2, clause h.

	Precondition
	The maximum internal impedance of the battery and the minimum battery supply voltage level (Ubmin) 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 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
	Power is to be “on” for the duration of 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 stability at the relevant voltage level and for performing the required measurements.
Test sequence:
1) Reference voltage level
2) Lower voltage level
3) 0.9 × lower voltage level
4) Reference voltage level

	Test level:

	Ubmin
Lower limit of the voltage
	The lowest voltage at which the EUT functions properly according to the specifications (Ubmin).

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
	2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements at each voltage level: 5.
Time schedule: after stabilisation at the relevant voltage level.
Parameters at least to be recorded: as defined in 2.5.3.

	Acceptance criteria
	All functions shall operate as designed.
At 0.9 × Ubmin: the EUT shall either:
a) cease to function (turn itself off);
b) not allow any measurements and give an appropriate error message; or
c) shall measure correctly.
In case c the voltage shall be reduced until case a or b does occur.
The errors of the EUT shall be determined for the lower voltage level(s) and the reference voltage level.
All errors shall be within the MPE specified in R 126-1, 6.6.1.





[bookmark: _Toc55399770][bookmark: _Ref88054276][bookmark: _Ref88054893]Power supply duration test
[bookmark: _Toc54010445]Table 21 - Power supply duration test
	Test method
	Consecutive measurements of mass concentrations of ethanol under specific temperature conditions

	Applicability
	Applicable to portable EBAs powered by internal batteries.

	Object of the test
	Verification of compliance with the requirements for power supply duration (battery)
(R 126-1, 7.1.6).

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief

	The tests comprise of repeated measurements at different ambient conditions starting with a fully charged internal battery.
Test sequence:
1) Complete charging of rechargeable batteries, or replacement of non-rechargeable batteries to a new set.
2) 50 individual measurements at reference ambient conditions with a test gas concentration of 0.40 mg/L.
3) Exposure to –10 °C, with a stabilising time of at least 2 hours.
4) 20 individual measurements at an ambient temperature of –10 °C, (R 126-1, 
6.10.1 Table 2 a) with a test gas concentration of 0.40 mg/L. 

	Measurement conditions
	Ethanol concentrations: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
	2.4.3.2, Table 6.
Ambient conditions: 	for (2): reference conditions as defined in 2.4.1.
for (3): ambient temperature: –10 °C, all other parameters within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements: 	for test sequence no. 2):	 50 
for test sequence no. 4):	 20 
Time schedule: 	consecutively
Parameters at least to be recorded: 	as defined in 2.5.3.

	Acceptance criteria
	Each individual measurement shall comply with the MPE as defined R 126-1, 6.6.1.
The EBA shall be capable of performing all the tests on one set of batteries, or a single charge of batteries.






[bookmark: _Toc532476611][bookmark: _Toc55399771][bookmark: _Ref88054286][bookmark: _Ref88054883]Voltage variations of a road vehicle battery
[bookmark: _Toc54010446]Table 22 - Voltage variations of a road vehicle battery
	Test method
	Variation in supply voltage

	Applicable standard
	ISO 16750-2 [35]

	Applicability
	Applicable to all transportable or portable EBAs 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 MPE in R 126-1, 6.6.1 under conditions of high (while charging) and low battery voltage specified in R 126-1, 6.10.1, Table 2, clause i.

	Condition of the EUT
	Power is to be “on” for the duration of the test.

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

	
	Test sequence:
	1) Upper voltage level
2) Lower voltage level
3) Reference voltage level

	Test level
	Nominal battery voltage
	Unom = 12 V
	Unom = 24 V

	
	
	Lower limit
	Upper limit
	Lower limit
	Upper limit

	
	
	9 V
	16 V
	16 V
	32 V

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements per voltage level: 5.
Time schedule: after stabilisation at the relevant voltage level.
Parameters at least to be recorded: 	as defined in 2.5.3.

	Acceptance criteria
	All functions shall operate as designed.
The errors of the EUT shall be determined for the upper voltage level, for the lower voltage level and for the reference voltage level. 
All errors shall be within the MPE specified in R 126-1, 6.6.1.




[bookmark: _Toc532476612][bookmark: _Toc55399772][bookmark: _Ref88054298][bookmark: _Ref88054868]Hydrocarbons in the environment
[bookmark: _Toc54010447]Table 23 - Hydrocarbons in the environment
	Test method
	Exposure to an environment containing hydrocarbons

	Applicable standard
	No applicable standard is available.

	Applicability
	Applicable to all EBAs.

	Object of the test
	Verification of compliance with the provisions for MPE in R 126-1, 6.6.1 under conditions of exposure to the level of hydrocarbons in the environment specified in R 126-1, 6.10 1, Table 2, clause j.

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief
	The test comprises exposure of the EUT to a simulated environment containing a specific fraction of hydrocarbons.

	
	Test sequence:
1) Measurements at influence conditions
2) Measurements at reference conditions

	Test level
	Volume fraction of hydrocarbons 
(as methane equivalent) 
	5 ppm ± 1 ppm

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements per condition: 5.
Time schedule: consecutively at each test condition after stabilisation at the relevant condition.
Parameters at least to be recorded:
a) as defined in 2.5.3, plus
b) type and volume fraction of applied hydrocarbons.

	Acceptance criteria
	All functions shall operate as designed.
The errors of the EUT shall be determined for the influence condition and for the reference condition. All errors shall be within the MPE specified in R 126-1, 6.6.1.





[bookmark: _Toc415649575][bookmark: _Toc532476613][bookmark: _Toc55399773][bookmark: _Ref88054308][bookmark: _Ref88054860]Raised fraction of CO2 in the test gas
[bookmark: _Toc54010448]Table 24 - Raised fraction of CO2 in the test gas
	Test method
	Measurements with raised CO2-content in the test gas

	Applicability
	Applicable to all EBAs. 

	Object of the test
	Verification of compliance with the provisions for MPE in R 126-1, 6.6.1 under conditions of raised CO2 in the test gas as specified in R 126-1, 6.10.1, Table 2, clause k.

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief
	The test comprises of 5 measurements with a test gas with raised CO2-content and 
5 measurements with a standard test gas, both of the same ethanol concentration. 

	
	Test sequence:
1) Measurements with test gas with raised CO2-content
2) Measurements with standard test gas

	Measurement conditions
	Ethanol concentrations: 	
	0.40 mg/L 0.0840 g/210 L (test gas no. 4) with 80 mmol/mol CO2 
	0.40 mg/L 0.0840 g/210 L (test gas no. 4) with 50 mmol/mol CO2 (standard test gas).
Test gas conditions:	CO2-concentration as specified, all other parameters 
			within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance 
	Number of measurements per test gas: 5.
Time schedule: consecutively with each test gas.
Parameters at least to be recorded: as defined in 2.5.3.

	Acceptance criteria 
	All functions shall operate as designed.
The errors of the EUT shall be determined for the influence condition and the reference condition. All errors shall be within the MPE specified in R 126-1, 6.6.1.


[bookmark: _Toc532476614][bookmark: _Toc55399774]

[bookmark: _Ref88731424]Disturbances tests
[bookmark: _Toc437715031][bookmark: _Toc437715905][bookmark: _Toc437716838][bookmark: _Toc437723901][bookmark: _Toc438127783][bookmark: _Toc438130455][bookmark: _Toc437715032][bookmark: _Toc437715906][bookmark: _Toc437716839][bookmark: _Toc437723902][bookmark: _Toc438127784][bookmark: _Toc438130456][bookmark: _Toc437715033][bookmark: _Toc437715907][bookmark: _Toc437716840][bookmark: _Toc437723903][bookmark: _Toc438127785][bookmark: _Toc438130457][bookmark: _Toc532476615][bookmark: _Toc55399775][bookmark: _Ref88054319][bookmark: _Ref88054850]Conducted (common mode) currents generated by RF EM fields
[bookmark: _Hlk55392854]This test in metrological test mode requires a substantial amount of test time. To keep the expenditure of test time within a reasonable timeframe, one of the following test schemes A or B shall be applied: 
The procedure provided by the manufacturer must be approved by the national authority and the manufacturer shall provide the documentation to justify its procedure. The method applied by the testing laboratory to cover the frequency range shall be reported in detail in the Evaluation Report.

Test scheme A
Apart from the metrological test mode, the manufacturer may implement a special test mode to reduce the test time. This special test mode shall cover all possible influences caused by disturbances.
All output signals of the relevant sensors shall be monitored after determining what the influence on the measurement result will be. All these signals will have their own MPE (to be determined accordingly). The manufacturer shall provide all the necessary information.
Alternatively, the algorithm used in normal operation to calculate the measurement result can be used for combining the signals of the sensors to indicate a measurement result in units of alcohol mass concentration.
For this special test mode, the testing procedure applied by the testing laboratory shall be discussed with the manufacturer and approved by the national authority. The manufacturer shall provide the means (monitoring system) and determine which sensors are relevant (with the MPE).
If a deviation is detected on any output signal at one frequency, 5 measurements (of ethanol concentration) in metrological test mode shall be performed at this frequency.
If no deviation is detected, at least 5 measurements (of ethanol concentration) in metrological test mode shall be conducted during the frequency range (see test level) with the maximum test frequency permitted by the EBA.
Test scheme B
The instrument performs measurements in metrological test mode consecutively until stopped while it is exposed to the disturbance. Measuring ambient air for zero-setting is considered as part of the measurements. The time between each measurement has to be taken into account during the relevant disturbance test.
[bookmark: _Toc54010449]

Table 25 - Conducted (common mode) currents generated by RF EM fields
	Test method
	Injection of RF currents representing exposure to RF electromagnetic fields

	Applicable standard
	IEC 61000-4-6 [26]

	Applicability
	Applicable to all those EBAs 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 R 126-1, 6.11.1 while exposed to electromagnetic fields specified in R 126-1, 6.11.1, Table 3, clause a.

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief
	An RF EM current, simulating the influence of EM fields shall be coupled or injected into the power ports and I/O ports of the EUT using coupling/decoupling devices as defined in the referred standard.
The characteristics of the test equipment consisting of an RF generator, (de-) coupling devices, attenuators, etc. shall be verified before connecting the EUT.
If the EUT comprises several devices, the tests shall be performed at each extremity of the cable if both of the elements are part of the EUT.
Test sequence:
1) Measurements before disturbance (at reference conditions)
2) Measurements during disturbance

	Test level
	Frequency range
	RF amplitude
	AM, sine wave modulation

	
	0.15 MHz – 80 MHz
	10 V (e.m.f.)
	80 %
	1 kHz

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements at reference conditions (before disturbance): 5.
Number of measurements (during disturbance): Depending on the actual test setup.
Parameters at least to be recorded:
a) as defined in 2.5.3, plus
b) applied RF (e.m.f). voltage level. 

	Acceptance criteria
	Test scheme A:

	[bookmark: _Hlk2603642]All output signals shall be within their own MPE.
For the measurement of ethanol concentration, the Test scheme B acceptance criteria shall be applied. 

	
	Test scheme B:

	The errors and faults of the EUT shall be determined as prescribed in 2.5.4.
Either significant faults do not occur or checking facilities detect and act on potential significant faults, thus preventing such faults from occurring.

	
	It is acceptable that during the disturbance test the EUT does not provide a measurement result.


[bookmark: _Toc532476616][bookmark: _Toc55399776]

[bookmark: _Ref88054338][bookmark: _Hlk37934566]Radiated RF electromagnetic fields
[bookmark: _Hlk55393379]This test in metrological test mode requires a substantial amount of test time. To keep the expenditure of test time within a reasonable limit, one of the following test schemes A or B shall be applied. 
The procedure provided by the manufacturer must be approved by the national authority, and the manufacturer shall provide the documentation to justify its procedure. The method applied by the testing laboratory to cover the frequency range shall be reported in detail in the Evaluation Report.
Test scheme A 
Apart from the metrological test mode, the manufacturer may implement a special test mode to reduce the test time. This special test mode shall cover all the possible influences caused by disturbances.
All output signals of the relevant sensors shall be monitored after determining what the influence on the measurement result will be. All these signals will have their own MPE (to be determined accordingly). The manufacturer shall provide all the necessary information.
Alternatively, the algorithm used in normal operation to calculate the measurement result can be used for combining the signals of the sensors to indicate a measurement result in units of alcohol mass concentration.
For this special test mode, the testing procedure applied by the testing laboratory shall be discussed with the manufacturer and approved by the national authority. The manufacturer shall provide the means (monitoring system) and determine which sensors are relevant (with the MPE).
If a deviation is detected on any output signals at one frequency, 5 measurements (of ethanol concentration) in metrological test mode shall be performed at this frequency.
If no deviation is detected, at least 5 measurements (of ethanol concentration) in metrological test mode shall be conducted during the frequency range (see test level) at the maximum test frequency permitted by the EBA.
Test scheme B
The instrument performs the measurements in metrological test mode consecutively until stopped while it is exposed to the disturbance. Measuring ambient air for zero-setting is considered as part of the measurements. The time between each measurement has to be taken into account during the relevant disturbance test.
[bookmark: _Toc54010450]

Table 26 - Radiated RF electromagnetic fields
	Test method
	Exposure to radiated radio frequency electromagnetic fields

	Applicable standards
	IEC 61000-4-3 [23]; IEC 61000-4-20 [29]

	Applicability
	Applicable to all EBAs.

	Object of the test
	Verification of compliance with the provisions for disturbances in R 126-1, 6.11.1 under conditions of exposure to electromagnetic fields specified in R 126-1, 6.11.1, Table 3, clause a.

	Condition of the EUT
	Power is to be “on” for the duration of the test. The electrical power supplied to the EUT shall not be switched off except for a reset when a significant fault has been indicated.

	Test procedure in brief
	The EUT is exposed to electromagnetic fields with the required field strength and the field uniformity as defined in the referred standard. The level of field strength specified refers to the field generated by the unmodulated carrier wave.
The EUT shall be exposed to the modulated wave field. The frequency sweep shall be made only pausing to adjust the RF signal level or to switch RF-generators, amplifiers and antennas if necessary. Where the frequency range is swept incrementally, the step size shall not exceed 1 % of the preceding frequency value.
The dwell time of the amplitude modulated carrier at each frequency shall not be less than the time necessary for the EUT to 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.
Test sequence:
1) Measurements before disturbance (at reference conditions)
2) Measurements during disturbance

	Test level

	Frequency range
	RF amplitude
	AM, sine wave modulation

	
	26 MHz – 80(1) MHz
	10 V/m
	80 %
	1 kHz

	
	80 MHz – 6 000 MHz
	10 V/m
	80 %
	1 kHz

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements at reference conditions (before disturbance): 5.
Number of measurements (during disturbance): Depending on the actual test setup.
Parameters at least to be recorded:
a) as defined in 2.5.3, plus
b) field strength level. 

	Acceptance criteria
	Test scheme A:

	All output signals shall be within their own MPE.
For the measurement of ethanol concentration, the Test scheme B acceptance criteria shall be applied.

	
	Test scheme B:
	The errors and faults of the EUT shall be determined as prescribed in 2.5.4.
Either significant faults do not occur, or checking facilities detect and act on potential significant faults, thus preventing such faults from occurring. 

	
	It is acceptable that during the disturbance test the EUT does not provide a measurement result.



(1)	Only applicable where the instrument does not employ any cable or cable connection.

[bookmark: _Toc532476617][bookmark: _Toc55399777]

[bookmark: _Ref88054355]Electrostatic discharges
[bookmark: _Toc54010451]Table 27 - Electrostatic discharges
	Test method
	Exposure to electrostatic discharges (ESD)

	Applicable standard
	IEC 61000-4-2 [22]

	Applicability
	Applicable to all EBAs.

	Object of the test
	Verification of compliance with the provisions for disturbances in R 126-1, 6.11.1 in the case of direct exposure to electrostatic discharges or such discharges in the neighbourhood of the EUT specified in R 126-1, 6.11.1, Table 3, clause b.

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief
	The test comprises exposure of the EUT to electrical discharges.
An ESD generator as defined in the referred standard shall be used and the test setup shall comply with the dimensions, materials used and conditions as specified in the referred standard. Before starting the tests, the performance of the generator shall be verified.
An EUT not equipped with a safety ground connection shall first be fully discharged before exposure to the following discharge. 
At least 10 discharges per preselected discharge location shall be applied.
The number of points of application on each surface will depend on the size of the instrument and shall be defined according to IEC 61000-4-2 [22]. The tested points shall be described in the test report.
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 cases the discharge spark occurs in the vacuum relays of the contact discharge tip. 
On insulated surfaces only the air discharge mode can be applied. The EUT is approached by the charged electrode until a spark discharge occurs.
· Indirect application: 
The discharges are applied in the contact mode only on coupling planes mounted in the vicinity of the EUT.
Test sequence:
1) Measurements before disturbance (at reference conditions)
2) Measurements during disturbance

	Test level
	Charge voltage
	Contact discharge:
	6 kV

	
	
	Air discharge:
	8 kV

	
	Time interval between successive discharges:
	At least 1 s

	
	Number of discharges per preselected discharge location:
	At least 10

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements at reference conditions (before disturbance): 5.
Number of measurements (during disturbance): 5.
Parameters at least to be recorded:
a) as defined in 2.5.3, plus
b) discharge type, level and surface.

	Acceptance criteria
	The errors and faults of the EUT shall be determined as prescribed in 2.5.4.
Either significant faults do not occur, or checking facilities detect and act on potential significant faults, thus preventing such faults from occurring.
It is acceptable that during the disturbance test the EUT does not provide a measurement result.





[bookmark: _Toc532476618][bookmark: _Toc55399778][bookmark: _Ref88054363][bookmark: _Ref88054814]Bursts (transients) on AC and DC mains
[bookmark: _Toc54010452]Table 28 - Bursts (transients) on AC and DC mains
	Test method
	Introducing transients on the mains power lines

	Applicable standard
	IEC 61000-4-4 [24]

	Applicability
	Applicable to those EBAs which are designed to be temporarily or permanently connected to a mains power network while in operation.
Not applicable to transportable EBAs powered by a road vehicle battery.

	Object of the test
	Verification of compliance with the provisions for disturbances in R 126-1, 6.11.1 during conditions where electrical bursts are superimposed on the mains voltage specified in R 126-1, 6.11.1, Table 3, clause c.

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief
	The test comprises exposure of the EUT to bursts of voltage spikes for which the output voltage on 50 Ω and 1000 Ω load are defined in the referred standard.
A burst generator as defined in the referred standard shall be used.
The characteristics of the generator shall be verified before connecting the EUT. Both positive and negative polarity of the bursts shall be applied.
The injection network on the mains shall contain blocking filters to prevent the burst energy from 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.
Test sequence:
1) Measurements before disturbance (at reference conditions)
2) Measurements during disturbance

	Test level
	Amplitude (peak value)
	1 kV

	
	Repetition rate
	5 kHz

	
	Duration of the test for each amplitude and polarity
	≥ 1 min

	
	Number of bursts (each for positive and negative polarity)
	10 

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements at reference conditions (before disturbance): 5.
Number of measurements (during disturbance): 5.
Time schedule: consecutively at each test condition.
Parameters at least to be recorded: 	as defined in 2.5.3.

	Acceptance criteria
	The errors and fault of the EUT shall be determined as prescribed in 2.5.4.
Either significant faults do not occur, or checking facilities detect and act on potential significant faults, thus preventing such faults from occurring.
It is acceptable that during the disturbance test the EUT does not provide a measurement result. 


[bookmark: _Toc532476619]

[bookmark: _Toc55399779][bookmark: _Ref88054375][bookmark: _Ref88054804]Surges on AC and DC mains power lines
[bookmark: _Toc54010453]Table 29 - Surges on AC and DC mains power lines
	Test method
	Introducing electrical surges on the mains power lines

	Applicable standard
	IEC 61000-4-5 [25]

	Applicability
	Only applicable to those EBAs which are designed to be temporarily or permanently connected to a mains power network while in operation. 
Not applicable to EBAs that are only designed to be connected to a local power source through an indoor network or a road vehicle battery (transportable EBAs).

	Object of the test
	Verification of compliance with the provisions for disturbances in R 126-1, 6.11.1 during conditions where electrical surges are superimposed on the mains voltage specified in R 126-1, 6.11.1, Table 3, clause d.

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief
	The test comprises exposure of the EUT 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.
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 injection network circuit depends on the applicable conductor and is defined in the referred standard. At least 3 positive and 3 negative surges shall be applied.
On AC mains supply lines, the surges shall be synchronised with the AC supply frequency and shall be repeated such that the injection of surges on all the 4 phase shifts: 0°, 90°, 180° and 270° with the mains phase is covered. 
The surges are applied during all the time necessary to perform the test; therefore, more surges than indicated above may be necessary.
Test sequence:
1) Measurements before disturbance (at reference conditions)
2) Measurements during disturbance

	Test level
	Mains mode
	AC
	DC

	
	
	Line to line
	Line to ground
	Line to line
	Line to ground

	
	
	1.0 kV
	2.0 kV
	1.0 kV
	2.0 kV

	
	Number of surges
	3 positive
3 negative
	3 positive
3 negative
	3 positive
3 negative
	3 positive
3 negative

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements at reference conditions (before disturbance): 5.
Number of measurements (during disturbance): 5.
Time schedule: consecutively at each test condition.
Parameters at least to be recorded: 	as defined in 2.5.3.

	Acceptance criteria
	The errors and faults of the EUT shall be determined as prescribed in 2.5.4.
Either significant faults do not occur, or checking facilities detect and act on potential significant faults, thus preventing such faults from occurring.
It is acceptable that during the disturbance test the EUT does not provide a measurement result. 


[bookmark: _Toc530656304][bookmark: _Toc532476620][bookmark: _Toc532476621]

[bookmark: _Toc55399780][bookmark: _Ref88054383][bookmark: _Ref88054792]Bursts on signal, data and control lines
[bookmark: _Toc54010454]Table 30 - Bursts (transients) on signal, data and control lines
	Test method
	Introducing transients on signal, data and control lines

	Applicable standard
	IEC 61000-4-4 [24]

	Applicability
	Applicable to EBAs 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 R 126-1, 6.11.1 during conditions where electrical bursts are superimposed on I/O and communication ports specified in R 126-1, 6.11.1, Table 3, clause e.

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief
	The test comprises exposure of the EUT to bursts of voltage spikes for which the output voltage on 50 Ω and 1000 Ω loads are defined in the referred standard.
A burst generator as defined in the referred standard shall be used. The characteristics of the generator shall be verified before connecting the EUT.
Both positive and negative polarities of the bursts shall be applied.
Test sequence:
1) Measurements before disturbance (at reference conditions)
2) Measurements during disturbance

	Test level
	Amplitude (peak value)
	1 kV

	
	Repetition rate
	5 kHz

	
	Duration of the test
	≥ 1 min for each amplitude and polarity

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements at reference conditions (before disturbance): 5.
Number of measurements (during disturbance): 5.
Time schedule: consecutively at each test condition.
Parameters at least to be recorded:
a) as defined in 2.5.3, plus
b) exposed conductors.

	Acceptance criteria
	The errors and faults of the EUT shall be determined as prescribed in 2.5.4.
Either significant faults do not occur, or checking facilities detect and act on potential significant faults, thus preventing such faults from occurring.
It is acceptable that during the disturbance test the EUT does not provide a measurement result. 




[bookmark: _Toc532476622][bookmark: _Toc55399781][bookmark: _Ref88054393][bookmark: _Ref88054781]Ripple on DC mains power
[bookmark: _Toc54010455]Table 31 - Ripple on DC mains power
	Test method
	Introducing a ripple voltage on the DC input power port

	Applicable standard
	IEC 61000-4-17 [28]

	Applicability
	Applicable to those EBAs which are designed to be temporarily or permanently connected to a DC power network (distribution system) supplied by external rectifier systems while in operation.
Not applicable to:
· transportable EBAs powered by a road vehicle battery, and
· transportable EBAs connected to battery charger systems with incorporated switch mode converters.

	Object of the test
	Verification of compliance with the provisions for disturbances in R 126-1, 6.11.1 under conditions of a ripple on the DC mains voltage specified in R 126-1, 6.11.1, Table 3, clause f.

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief
	The test comprises subjecting the EUT to ripple voltages such as those generated by traditional rectifier systems and/or auxiliary service battery chargers overlaying on DC power supply sources.
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 frequency of the ripple voltage is the applicable power frequency or a multiple (2, 3 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 sinusoidal-linear character.
The test level is a peak-to-peak voltage expressed as a percentage of the nominal DC voltage UDC.
Test sequence:
1) Measurements before disturbance (at reference conditions)
2) Measurements during disturbance

	Test level 
	Percentage of the nominal DC voltage UDC 
	2 %

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements at reference conditions (before disturbance): 5.
Number of measurements (during disturbance): 5.
Time schedule: consecutively at each test condition.
Parameters at least to be recorded: 	as defined in 2.5.3.

	Acceptance criteria
	The errors and fault of the EUT shall be determined as prescribed in 2.5.4.
Either significant faults do not occur, or checking facilities detect and act on potential significant faults, thus preventing such faults from occurring. 
It is acceptable that during the disturbance test the EUT does not provide a measurement result.




[bookmark: _Toc532476623][bookmark: _Toc55399782][bookmark: _Ref88054403][bookmark: _Ref88054772]DC mains voltage dips, short interruptions and (short term) variations
[bookmark: _Toc54010456]Table 32 - DC mains voltage dips, short interruptions and (short term) variations
	Test method
	Introducing voltage dips, short interruptions and voltage variations on DC mains power lines using the test setup defined in the applicable standard

	Applicable standard
	IEC 61000-4-29 [30]

	Applicability
	Applicable to those EBAs which are designed to be temporarily or permanently connected to a DC mains power network while in operation. 
Not applicable to: transportable EBAs powered by a road vehicle battery and EBAs requiring a DC to AC conversion.

	Object of the test
	Verification of compliance with the provisions for disturbances in R 126-1, 6.11.1 under conditions of disturbances on the DC mains voltage specified in R 126-1, 6.11.1, Table 3, clause g.

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief
	A test generator as defined in the referred standard shall be used. Before starting the tests, the performance of the generator shall be verified.
The EUT shall be exposed to voltage dips, short interruptions, for each of the selected combinations of amplitude and duration, using a sequence of three dips/interruptions and intervals of at least 10 s between each test event. The EUT shall be tested for each of the specified voltage variations.
The disturbances are applied during all the time necessary to perform the test; therefore, more disturbances than indicated above may be necessary.
Test sequence:
1) Measurements before disturbance (at reference conditions)
2) Measurements during disturbance

	Test level
	
	
	Amplitude of the rated voltage
	Duration

	
	Voltage dips
	Test a
	40 %
	0.01 s

	
	
	Test b
	
	1 s

	
	
	Test c
	70 %
	0.01 s

	
	
	Test d
	
	1 s

	
	Short interruptions
	Test e
	0 %
	0.001 s

	
	
	Test f
	
	1 s

	
	Voltage variations
	Test g
	85 %
	0.1 s

	
	
	Test h
	
	10 s

	
	
	Test i
	120 %
	0.1 s

	
	
	Test j
	
	10 s

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements at reference conditions (before disturbance):	 5.
Number of measurements (during disturbance): 5 for each test condition.
Time schedule: consecutively at each test condition.
Parameters at least to be recorded:
a) as defined in 2.5.3, plus
b) percentage of voltage reduction and duration. 

	Acceptance criteria
	The errors and faults of the EUT shall be determined as prescribed in 2.5.4 for each test condition.
Either significant faults do not occur, or checking facilities detect and act on potential significant faults, thus preventing such faults from occurring.
It is acceptable that during the disturbance test the EUT does not provide a measurement result.


[bookmark: _Toc532476624][bookmark: _Toc55399783]

[bookmark: _Ref88054411]AC mains voltage dips, short interruptions and voltage variations
[bookmark: _Toc54010457]Table 33 - AC mains voltage dips, short interruptions and voltage variations
	Test method
	Introducing short-time reductions of mains voltage using the test setup defined in the applicable standard

	Applicable standards
	IEC 61000-4-11 [27], IEC 61000-6-1 [31], IEC 61000-6-2 [32]

	Applicability
	Applicable to those EBAs having a rated input current of less than 16 A per phase and that are designed to be temporarily or permanently connected to an AC mains power network while in operation. 
Not applicable to transportable EBAs powered by a road vehicle battery.

	Object of the test
	Verification of compliance with the provisions for disturbances in R 126-1, 6.11.1 under conditions of short time mains voltage reductions specified in R 126-1, 6.11.1, Table 3, clause g.

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief
	A test generator is to be used which is suitable to reduce the amplitude of the AC mains voltage for the required period of time.
The performance of the test generator shall be verified before connecting the EUT.
The mains voltage reduction tests shall be repeated 10 times with intervals of at least 10 s between the tests.
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 sequence:
1) Measurements before disturbance (at reference conditions)
2) Measurements during disturbance

	Test level 
	
	
	Amplitude
	Duration

	
	Voltage dips 

	Test a
	0 %
	0.5 cycles

	
	
	Test b
	0 %
	1 cycle

	
	
	Test c
	70 %
	25 cycles

	
	Short interruptions 
	Test d
	0 %
	250 cycles

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements at reference conditions (before disturbance): 5.
Number of measurements (during disturbance): 5 for each test condition.
Time schedule: consecutively at each test condition.
Parameters at least to be recorded:
a) as defined in 2.5.3, plus
b) percentage of voltage reduction and duration. 

	Acceptance criteria
	The errors and faults of the EUT shall be determined as prescribed in 2.5.4 for each test condition.
Either significant faults do not occur, or checking facilities detect and act on potential significant faults, thus preventing such faults from occurring.
It is acceptable that during the disturbance test the EUT does not provide a measurement result.
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[bookmark: _Toc54010458]Table 34 - Surges on signal, data and control lines
	Test method
	Introducing electrical surges on signal, data and control lines

	Applicable standard
	IEC 61000-4-5 [25]

	Applicability
	Only applicable to those EBAs which are designed, during operation, to 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.

	Object of the test
	Verification of compliance with the provisions for disturbances in R 126-1, 6.11.1 during conditions where electrical surges are superimposed on I/O and communication ports specified in R 126-1, 6.11.1, Table 3, clause h.

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief
	The test comprises exposure of the EUT 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.
A surge generator as defined in the referred standard shall be used. The characteristics of the generator shall be verified before connecting the EUT. 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.
Test sequence:
1) Measurements before disturbance (at reference conditions)
2) Measurements during disturbance

	Test level
	Unsymmetrical lines
	Symmetrical lines
	Shielded I/O and communication lines

	
	Line to line
	Line(s) to ground
	Line(s) to ground
	Shield to ground

	
	1.0 kV
	2.0 kV
	2.0 kV
	2.0 kV

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements at reference conditions (before disturbance): 5.
Number of measurements (during disturbance): 5.
Time schedule: consecutively at each test condition.
Parameters at least to be recorded:
a) as defined in 2.5.3, plus
b) exposed conductors. 

	Acceptance criteria
	The errors and faults of the EUT shall be determined as prescribed in 2.5.4:
Either significant faults do not occur, or checking facilities detect and act on potential significant faults, thus preventing such faults from occurring.
It is acceptable that during the disturbance test the EUT does not provide a measurement result. 
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[bookmark: _Toc55399785][bookmark: _Ref88054430][bookmark: _Ref88054730]Electrical transient conduction along supply lines
[bookmark: _Toc54010459]Table 35 - Electrical transient conduction along supply lines
	Test method
	Electrical transient conduction along supply lines

	Applicable standard
	ISO 7637–2 [33]

	Applicability
	Applicable to portable and transportable EBAs which may be in operation while being powered by an in-vehicle battery that is being charged by a combustion engine driven generator. 

	Object of the test
	This test is applied to verify compliance of the EUT with the requirements in R 126-1, 6.11.1 when exposed to electrical transients conducted along the power lines from an external 
DC power source where this power source concerns the on-board batteries of a vehicle 
(R 126-1, 6.11.1, Table 3, clause i).
Verification of compliance with the provisions for disturbances in 6.11.1 under the following conditions:
· 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);
· transients from DC motors acting as generators after the ignition is switched off
(pulse 2b);
· transients on the supply lines which occur as a result of the switching processes
(pulses 3a and 3b) specified in R 126-1, 6.11.1, Table 3, clause i).

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief
	The test comprises exposure of the EUT to disturbances on the power voltage by direct coupling into the supply lines.
Test sequence:	
1) Measurements before disturbance (at reference conditions)
2) Measurements during disturbance

	Test level
	Test pulse
	Pulse voltage Us

	
	
	Unom = 12 V
	Unom = 24 V

	
	2a
	112 V
	112 V

	
	2b
	10 V
	20 V

	
	3a
	–220 V
	–300 V

	
	3b
	150 V
	300 V

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements at reference conditions (before disturbance): 5.
Number of measurements (during disturbance): 5.
Time schedule: consecutively at each test condition.
Parameters at least to be recorded: 	as defined in 2.5.3.

	Acceptance criteria
	The errors and faults of the EUT shall be determined as prescribed in 2.5.4:
Either significant faults do not occur or checking facilities detect and act on potential significant faults, thus preventing such faults from occurring.
It is acceptable that during the disturbance test the EUT does not provide a measurement result. 


[bookmark: _Toc532476628][bookmark: _Hlk531935548]

[bookmark: _Toc55399786][bookmark: _Ref88054439][bookmark: _Ref88054712]Electrical transient conduction via lines other than supply lines
[bookmark: _Toc54010460]Table 36 - Electrical transient conduction via lines other than supply lines
	Test method
	Electrical transient conduction along lines other than supply lines

	Applicable standard
	ISO 7637-3 [34]

	Applicability
	Applicable to I/O lines of transportable EBAs installed in vehicles.

	Object of the test
	Verification of compliance with the provisions for disturbances in R 126-1, 6.11.1 under conditions of transients which occur on other lines as a result of the switching processes (pulses a and b) (R 126-1, 6.11.1, Table 3, clause j).

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief
	The test consists of exposure of the EUT to bursts of voltage spikes by capacitive coupling via lines other than supply lines, using only the Capacitive Coupling Clamp method.
Test sequence:
1) Measurements before disturbance (at reference conditions)
2) Measurements during disturbance

	Test level
	
	Unom
	12 V
	24 V

	
	Pulse a
	Us
	–60 V
	–80 V

	
	Pulse b
	Us
	40 V
	80 V

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements at reference conditions (before disturbance): 5.
Number of measurements (during disturbance): 5.
Time schedule: consecutively at each test condition.
Parameters at least to be recorded:
a) as defined in 2.5.3, plus
b) exposed conductors.

	Acceptance criteria
	The errors and faults of the EUT shall be determined as prescribed in 2.5.4:
Either significant faults do not occur, or checking facilities detect and act on potential significant faults, thus preventing such faults from occurring.
It is acceptable that during the disturbance test the EUT does not provide a measurement result. 
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[bookmark: _Toc55399787][bookmark: _Toc532476631][bookmark: _Toc9347837][bookmark: _Ref88054459][bookmark: _Ref88054701]Mechanical shock
[bookmark: _Toc54010461]Table 37 - Mechanical shock
	Test method 
	Dropping the EUT onto a rigid surface

	Applicable standard
	IEC 60068-2-31 [13] 

	Applicability
	Applicable to all EBAs.

	Object of the test
	Verification of compliance with the provisions for disturbances in R 126-1, 6.11.1 under conditions of mechanical shocks specified in R 126-1, 6.11.1, Table 4, clause a.

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief

	For stationary or transportable EBAs:
· the EUT, standing in its normal position of use on a rigid surface, is tilted along one bottom edge and subsequently is allowed to fall freely back on to the test surface.
The height of fall is the distance between the opposite bottom edge and the test surface. However, the angle between the bottom and the test surface shall not exceed 30°.
For portable EBAs:
· the test surface shall be smooth, hard, rigid, horizontal, and made of concrete or steel;
· the specimen shall be allowed to fall freely in its normal attitudes of use, taking into account all 3 spatial axes;
· the height shall be measured from the part of the specimen nearest to the test surface, when the specimen is suspended prior to letting it fall.
Test sequence:
1) Measurements before disturbance (at reference conditions)
2) The disturbance shall be applied
3) Measurements after disturbance (at reference conditions)

	Test level
	
	Stationary EBAs
	Transportable EBAs
	Portable EBAs

	
	Height of fall
	25 mm
	50 mm
	1 000 mm

	
	Number of falls
(on each bottom edge)
	1
	1
	6

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements at reference conditions (before disturbance): 5.
Number of measurements at reference conditions (after disturbance): 5.
Time schedule: consecutively at each test condition.
Parameters at least to be recorded: 	as defined in 2.5.3.

	Acceptance criteria
	The errors and fault of the EUT shall be determined as prescribed in 2.5.4.
Either significant faults do not occur, or checking facilities detect and act on potential significant faults, thus preventing such faults from occurring. 
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[bookmark: _Toc530656316][bookmark: _Toc532476632][bookmark: _Toc532476633][bookmark: _Toc55399788][bookmark: _Ref88054472][bookmark: _Ref88054692]Shakes
[bookmark: _Toc54010462]Table 38 - Shakes
	Test method
	Exposure to shakes while not in operation

	Applicable standard
	None

	Applicability
	Applicable to portable and transportable EBAs.

	Object of the test
	Verification of compliance with the provisions for disturbances in R 126-1, 6.11.1 after being exposed to shakes likely to be experienced in a car boot and specified in R 126-1, 6.11.1, Table 4, clause b.

	Condition of the EUT
	Power is to be “off” for the duration of the test.
The EUT is mounted in its reference position on a table which can generate shakes, and is kept in switched off mode during the exposure to the influence quantity; it shall be switched on immediately after this exposure.

	Test procedure in brief
	The test comprises exposure of the EUT to simulated shakes fulfilling the specified test level. After the exposure, the external electrical power (where applicable) shall be connected and the EUT shall be switched on, following which the EUT performance is tested.
Test sequence:
1) Measurements before disturbance (at reference conditions)
2) The disturbance shall be applied
3) Measurements after disturbance (at reference conditions)

	Test level
	Shakes specifications:
wave shape:	half-period of a sinusoid
amplitude:	10 g (g = 9.81 m/s2)
duration:	6 ms
frequency:	2 Hz
number of axes: 	3 perpendicular axes
number of shakes: 	1 000 for each axis

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements at reference conditions (before disturbance): 5.
Number of measurements at reference conditions (after disturbance): 5.
Time schedule: consecutively at each test condition.
Parameters at least to be recorded: 	as defined in 2.5.3.

	Acceptance criteria
	The errors and faults of the EUT shall be determined as prescribed in 2.5.4.
Either significant faults do not occur, or checking facilities detect and act on potential significant faults, thus preventing such faults from occurring. 
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[bookmark: _Toc532476640][bookmark: _Toc55399789][bookmark: _Ref88054483][bookmark: _Ref88054679]Damp heat cyclic (condensing)
[bookmark: _Toc54010463]Table 39 - Damp heat, cyclic (condensing)
	Test method 
	Exposure to damp heat with cyclic temperature variation

	Applicable standard
	IEC 60068-2-30 [12] 

	Applicability
	Applicable to transportable and portable EBAs.

	Object of the test
	Verification of compliance with the provisions for disturbances in R 126-1, 6.11.1 under conditions of high humidity combined with cyclic temperature changes specified in R 126-1, 6.11.1, Table 4, clause c.

	Condition of the EUT
	Power is to be “off” for the duration of the test.
Before and after the disturbance, 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.

	Test procedure in brief

	The test comprises exposure of the EUT to cyclic temperature variations between 25 °C and the appropriate upper temperature while maintaining the relative humidity above 95 % during the temperature change and the low temperature phases, and at or above 93 % RH at the upper temperature phases.
Condensation is expected to occur on the EUT during the temperature rise.
The 24 h cycle comprises of:
· temperature rise for 3 hours;
· temperature maintained at the upper value until 12 hours from the start of the cycle;
· temperature lowered to the lower temperature level within a period of time of 3 to 6 hours, the declination (rate of fall) during the first hour and a half being such that the lower temperature level would be reached in a 3-hour period;
· temperature maintained at the lower level until the 24 h period is completed.
The stabilising period before and the 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.
Test sequence:
1) Measurements before disturbance (at reference conditions)
2) The disturbance shall be applied
3) Measurements after disturbance (at reference conditions)

	Test level
	Upper temperature
	55 °C

	
	Relative humidity at upper temperature
	≥ 93 %

	
	
	Transportable EBAs
	Portable EBAs

	
	Duration (number of 24-hour cycles)
	2
	4

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	temperature and humidity at the respective test level, all other parameters within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements at reference conditions (before disturbance): 5.
Number of measurements at reference conditions (after disturbance): 5.
Time schedule: consecutively at each test condition.
[bookmark: _Hlk9428751]Parameters at least to be recorded: 	as defined in 2.5.3.

	Acceptance criteria
	[bookmark: _Hlk9428742]The errors and faults of the EUT shall be determined as prescribed in 2.5.4.
Either significant faults do not occur, or checking facilities detect and act on potential significant faults, thus preventing such faults from occurring. 
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[bookmark: _Toc54010464]Table 40 - Storage test
	Test method
	Exposure to changing temperatures while not in operation

	Applicable standard
	None

	Applicability
	Applicable to all EBAs.

	Object of the test
	Verification of compliance with the provisions for disturbances in R 126-1, 6.11.1 after being exposed to the extreme situations which may occur during storage of the instrument as specified in R 126-1, 6.11.1, Table 4, clause d.

	Condition of the EUT
	Power is to be “off” for the duration of the test.
The EUT shall be switched on immediately after this exposure. 

	Test procedure in brief
	The test comprises exposure of the EUT to low temperatures and high temperatures for a period of 6 hours each. The change of temperature shall not exceed 1 °C/min during cooling down and heating up.
After the exposure, the external electrical power (where applicable) shall be connected and the EUT shall be switched on. After a one-hour recovery period at reference conditions the EUT performance is tested.
Test sequence:
1) Measurements before disturbance (at reference conditions)
2) The disturbance shall be applied
3) Measurements after disturbance (at reference conditions)

	Test level
	Exposure to:
a temperature of – 25 °C for 6 hours, and
a temperature of + 70 °C for 6 hours.

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	temperatures at the respective test levels, all other parameters within
 			reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements at reference conditions (before disturbance): 5.
Number of measurements at reference conditions (after disturbance): 5.
Time schedule: 	consecutively before and after exposure, after switching on the EUT 
		and after a one-hour recovery period at reference conditions.
Parameters at least to be recorded: as defined in 2.5.3.

	Acceptance criteria
	The errors and faults of the EUT shall be determined as prescribed in 2.5.4.
Either significant faults do not occur, or checking facilities detect and act on potential significant faults, thus preventing such faults from occurring. 



[bookmark: _Toc437715084][bookmark: _Toc437715958][bookmark: _Toc437716891][bookmark: _Toc437723954][bookmark: _Toc438127836][bookmark: _Toc438130508][bookmark: _Toc437715085][bookmark: _Toc437715959][bookmark: _Toc437716892][bookmark: _Toc437723955][bookmark: _Toc438127837][bookmark: _Toc438130509][bookmark: _Toc437715086][bookmark: _Toc437715960][bookmark: _Toc437716893][bookmark: _Toc437723956][bookmark: _Toc438127838][bookmark: _Toc438130510][bookmark: _Toc437715087][bookmark: _Toc437715961][bookmark: _Toc437716894][bookmark: _Toc437723957][bookmark: _Toc438127839][bookmark: _Toc438130511][bookmark: _Toc437715088][bookmark: _Toc437715962][bookmark: _Toc437716895][bookmark: _Toc437723958][bookmark: _Toc438127840][bookmark: _Toc438130512][bookmark: _Toc437715089][bookmark: _Toc437715963][bookmark: _Toc437716896][bookmark: _Toc437723959][bookmark: _Toc438127841][bookmark: _Toc438130513][bookmark: _Toc437715090][bookmark: _Toc437715964][bookmark: _Toc437716897][bookmark: _Toc437723960][bookmark: _Toc438127842][bookmark: _Toc438130514][bookmark: _Toc437715091][bookmark: _Toc437715965][bookmark: _Toc437716898][bookmark: _Toc437723961][bookmark: _Toc438127843][bookmark: _Toc438130515][bookmark: _Toc437715092][bookmark: _Toc437715966][bookmark: _Toc437716899][bookmark: _Toc437723962][bookmark: _Toc438127844][bookmark: _Toc438130516][bookmark: _Toc437715093][bookmark: _Toc437715967][bookmark: _Toc437716900][bookmark: _Toc437723963][bookmark: _Toc438127845][bookmark: _Toc438130517][bookmark: _Toc437715094][bookmark: _Toc437715968][bookmark: _Toc437716901][bookmark: _Toc437723964][bookmark: _Toc438127846][bookmark: _Toc438130518][bookmark: _Toc437715095][bookmark: _Toc437715969][bookmark: _Toc437716902][bookmark: _Toc437723965][bookmark: _Toc438127847][bookmark: _Toc438130519][bookmark: _Toc437715096][bookmark: _Toc437715970][bookmark: _Toc437716903][bookmark: _Toc437723966][bookmark: _Toc438127848][bookmark: _Toc438130520][bookmark: _Toc437715097][bookmark: _Toc437715971][bookmark: _Toc437716904][bookmark: _Toc437723967][bookmark: _Toc438127849][bookmark: _Toc438130521][bookmark: _Toc437715123][bookmark: _Toc437715997][bookmark: _Toc437716930][bookmark: _Toc437723993][bookmark: _Toc438127875][bookmark: _Toc438130547][bookmark: _Toc437715124][bookmark: _Toc437715998][bookmark: _Toc437716931][bookmark: _Toc437723994][bookmark: _Toc438127876][bookmark: _Toc438130548][bookmark: _Toc437715125][bookmark: _Toc437715999][bookmark: _Toc437716932][bookmark: _Toc437723995][bookmark: _Toc438127877][bookmark: _Toc438130549][bookmark: _Toc437715126][bookmark: _Toc437716000][bookmark: _Toc437716933][bookmark: _Toc437723996][bookmark: _Toc438127878][bookmark: _Toc438130550][bookmark: _Toc437715127][bookmark: _Toc437716001][bookmark: _Toc437716934][bookmark: _Toc437723997][bookmark: _Toc438127879][bookmark: _Toc438130551][bookmark: _Toc437715128][bookmark: _Toc437716002][bookmark: _Toc437716935][bookmark: _Toc437723998][bookmark: _Toc438127880][bookmark: _Toc438130552][bookmark: _Toc437715129][bookmark: _Toc437716003][bookmark: _Toc437716936][bookmark: _Toc437723999][bookmark: _Toc438127881][bookmark: _Toc438130553][bookmark: _Toc437715158][bookmark: _Toc437716032][bookmark: _Toc437716965][bookmark: _Toc437724028][bookmark: _Toc438127910][bookmark: _Toc438130582][bookmark: _Toc437715159][bookmark: _Toc437716033][bookmark: _Toc437716966][bookmark: _Toc437724029][bookmark: _Toc438127911][bookmark: _Toc438130583][bookmark: _Toc437715160][bookmark: _Toc437716034][bookmark: _Toc437716967][bookmark: _Toc437724030][bookmark: _Toc438127912][bookmark: _Toc438130584][bookmark: _Toc437715161][bookmark: _Toc437716035][bookmark: _Toc437716968][bookmark: _Toc437724031][bookmark: _Toc438127913][bookmark: _Toc438130585][bookmark: _Toc437715162][bookmark: _Toc437716036][bookmark: _Toc437716969][bookmark: _Toc437724032][bookmark: _Toc438127914][bookmark: _Toc438130586][bookmark: _Toc437715163][bookmark: _Toc437716037][bookmark: _Toc437716970][bookmark: _Toc437724033][bookmark: _Toc438127915][bookmark: _Toc438130587][bookmark: _Toc437715194][bookmark: _Toc437716068][bookmark: _Toc437717001][bookmark: _Toc437724064][bookmark: _Toc438127946][bookmark: _Toc438130618][bookmark: _Toc437715195][bookmark: _Toc437716069][bookmark: _Toc437717002][bookmark: _Toc437724065][bookmark: _Toc438127947][bookmark: _Toc438130619][bookmark: _Toc437715196][bookmark: _Toc437716070][bookmark: _Toc437717003][bookmark: _Toc437724066][bookmark: _Toc438127948][bookmark: _Toc438130620][bookmark: _Toc437715225][bookmark: _Toc437716099][bookmark: _Toc437717032][bookmark: _Toc437724095][bookmark: _Toc438127977][bookmark: _Toc438130649][bookmark: _Toc437715226][bookmark: _Toc437716100][bookmark: _Toc437717033][bookmark: _Toc437724096][bookmark: _Toc438127978][bookmark: _Toc438130650][bookmark: _Toc437715227][bookmark: _Toc437716101][bookmark: _Toc437717034][bookmark: _Toc437724097][bookmark: _Toc438127979][bookmark: _Toc438130651][bookmark: _Toc437715228][bookmark: _Toc437716102][bookmark: _Toc437717035][bookmark: _Toc437724098][bookmark: _Toc438127980][bookmark: _Toc438130652][bookmark: _Toc437715229][bookmark: _Toc437716103][bookmark: _Toc437717036][bookmark: _Toc437724099][bookmark: _Toc438127981][bookmark: _Toc438130653][bookmark: _Toc437715230][bookmark: _Toc437716104][bookmark: _Toc437717037][bookmark: _Toc437724100][bookmark: _Toc438127982][bookmark: _Toc438130654][bookmark: _Toc437715253][bookmark: _Toc437716127][bookmark: _Toc437717060][bookmark: _Toc437724123][bookmark: _Toc438128005][bookmark: _Toc438130677][bookmark: _Toc437715254][bookmark: _Toc437716128][bookmark: _Toc437717061][bookmark: _Toc437724124][bookmark: _Toc438128006][bookmark: _Toc438130678][bookmark: _Toc437715255][bookmark: _Toc437716129][bookmark: _Toc437717062][bookmark: _Toc437724125][bookmark: _Toc438128007][bookmark: _Toc438130679][bookmark: _Toc437715256][bookmark: _Toc437716130][bookmark: _Toc437717063][bookmark: _Toc437724126][bookmark: _Toc438128008][bookmark: _Toc438130680][bookmark: _Toc437715257][bookmark: _Toc437716131][bookmark: _Toc437717064][bookmark: _Toc437724127][bookmark: _Toc438128009][bookmark: _Toc438130681][bookmark: _Toc437715258][bookmark: _Toc437716132][bookmark: _Toc437717065][bookmark: _Toc437724128][bookmark: _Toc438128010][bookmark: _Toc438130682][bookmark: _Toc437715269][bookmark: _Toc437716143][bookmark: _Toc437717076][bookmark: _Toc437724139][bookmark: _Toc438128021][bookmark: _Toc438130693][bookmark: _Toc437715276][bookmark: _Toc437716150][bookmark: _Toc437717083][bookmark: _Toc437724146][bookmark: _Toc438128028][bookmark: _Toc438130700][bookmark: _Toc437715283][bookmark: _Toc437716157][bookmark: _Toc437717090][bookmark: _Toc437724153][bookmark: _Toc438128035][bookmark: _Toc438130707][bookmark: _Toc437715290][bookmark: _Toc437716164][bookmark: _Toc437717097][bookmark: _Toc437724160][bookmark: _Toc438128042][bookmark: _Toc438130714][bookmark: _Toc437715306][bookmark: _Toc437716180][bookmark: _Toc437717113][bookmark: _Toc437724176][bookmark: _Toc438128058][bookmark: _Toc438130730][bookmark: _Toc437715307][bookmark: _Toc437716181][bookmark: _Toc437717114][bookmark: _Toc437724177][bookmark: _Toc438128059][bookmark: _Toc438130731][bookmark: _Toc437715308][bookmark: _Toc437716182][bookmark: _Toc437717115][bookmark: _Toc437724178][bookmark: _Toc438128060][bookmark: _Toc438130732][bookmark: _Toc437715309][bookmark: _Toc437716183][bookmark: _Toc437717116][bookmark: _Toc437724179][bookmark: _Toc438128061][bookmark: _Toc438130733][bookmark: _Toc437715310][bookmark: _Toc437716184][bookmark: _Toc437717117][bookmark: _Toc437724180][bookmark: _Toc438128062][bookmark: _Toc438130734][bookmark: _Toc437715311][bookmark: _Toc437716185][bookmark: _Toc437717118][bookmark: _Toc437724181][bookmark: _Toc438128063][bookmark: _Toc438130735][bookmark: _Toc437715312][bookmark: _Toc437716186][bookmark: _Toc437717119][bookmark: _Toc437724182][bookmark: _Toc438128064][bookmark: _Toc438130736][bookmark: _Toc437715323][bookmark: _Toc437716197][bookmark: _Toc437717130][bookmark: _Toc437724193][bookmark: _Toc438128075][bookmark: _Toc438130747][bookmark: _Toc437715332][bookmark: _Toc437716206][bookmark: _Toc437717139][bookmark: _Toc437724202][bookmark: _Toc438128084][bookmark: _Toc438130756][bookmark: _Toc437715341][bookmark: _Toc437716215][bookmark: _Toc437717148][bookmark: _Toc437724211][bookmark: _Toc438128093][bookmark: _Toc438130765][bookmark: _Toc437715358][bookmark: _Toc437716232][bookmark: _Toc437717165][bookmark: _Toc437724228][bookmark: _Toc438128110][bookmark: _Toc438130782][bookmark: _Toc437715359][bookmark: _Toc437716233][bookmark: _Toc437717166][bookmark: _Toc437724229][bookmark: _Toc438128111][bookmark: _Toc438130783][bookmark: _Toc437715360][bookmark: _Toc437716234][bookmark: _Toc437717167][bookmark: _Toc437724230][bookmark: _Toc438128112][bookmark: _Toc438130784][bookmark: _Toc437715361][bookmark: _Toc437716235][bookmark: _Toc437717168][bookmark: _Toc437724231][bookmark: _Toc438128113][bookmark: _Toc438130785][bookmark: _Toc437715362][bookmark: _Toc437716236][bookmark: _Toc437717169][bookmark: _Toc437724232][bookmark: _Toc438128114][bookmark: _Toc438130786][bookmark: _Toc437715363][bookmark: _Toc437716237][bookmark: _Toc437717170][bookmark: _Toc437724233][bookmark: _Toc438128115][bookmark: _Toc438130787][bookmark: _Toc437715364][bookmark: _Toc437716238][bookmark: _Toc437717171][bookmark: _Toc437724234][bookmark: _Toc438128116][bookmark: _Toc438130788][bookmark: _Toc437715365][bookmark: _Toc437716239][bookmark: _Toc437717172][bookmark: _Toc437724235][bookmark: _Toc438128117][bookmark: _Toc438130789][bookmark: _Toc437715377][bookmark: _Toc437716251][bookmark: _Toc437717184][bookmark: _Toc437724247][bookmark: _Toc438128129][bookmark: _Toc438130801][bookmark: _Toc437715388][bookmark: _Toc437716262][bookmark: _Toc437717195][bookmark: _Toc437724258][bookmark: _Toc438128140][bookmark: _Toc438130812][bookmark: _Toc437715399][bookmark: _Toc437716273][bookmark: _Toc437717206][bookmark: _Toc437724269][bookmark: _Toc438128151][bookmark: _Toc438130823][bookmark: _Toc437715410][bookmark: _Toc437716284][bookmark: _Toc437717217][bookmark: _Toc437724280][bookmark: _Toc438128162][bookmark: _Toc438130834][bookmark: _Toc437715420][bookmark: _Toc437716294][bookmark: _Toc437717227][bookmark: _Toc437724290][bookmark: _Toc438128172][bookmark: _Toc438130844][bookmark: _Toc437715424][bookmark: _Toc437716298][bookmark: _Toc437717231][bookmark: _Toc437724294][bookmark: _Toc438128176][bookmark: _Toc438130848][bookmark: _Toc437715435][bookmark: _Toc437716309][bookmark: _Toc437717242][bookmark: _Toc437724305][bookmark: _Toc438128187][bookmark: _Toc438130859][bookmark: _Toc437715446][bookmark: _Toc437716320][bookmark: _Toc437717253][bookmark: _Toc437724316][bookmark: _Toc438128198][bookmark: _Toc438130870][bookmark: _Toc437715457][bookmark: _Toc437716331][bookmark: _Toc437717264][bookmark: _Toc437724327][bookmark: _Toc438128209][bookmark: _Toc438130881][bookmark: _Toc437715467][bookmark: _Toc437716341][bookmark: _Toc437717274][bookmark: _Toc437724337][bookmark: _Toc438128219][bookmark: _Toc438130891][bookmark: _Toc437715483][bookmark: _Toc437716357][bookmark: _Toc437717290][bookmark: _Toc437724353][bookmark: _Toc438128235][bookmark: _Toc438130907][bookmark: _Toc437715484][bookmark: _Toc437716358][bookmark: _Toc437717291][bookmark: _Toc437724354][bookmark: _Toc438128236][bookmark: _Toc438130908][bookmark: _Toc437715485][bookmark: _Toc437716359][bookmark: _Toc437717292][bookmark: _Toc437724355][bookmark: _Toc438128237][bookmark: _Toc438130909][bookmark: _Toc437715486][bookmark: _Toc437716360][bookmark: _Toc437717293][bookmark: _Toc437724356][bookmark: _Toc438128238][bookmark: _Toc438130910][bookmark: _Toc437715487][bookmark: _Toc437716361][bookmark: _Toc437717294][bookmark: _Toc437724357][bookmark: _Toc438128239][bookmark: _Toc438130911][bookmark: _Toc437715488][bookmark: _Toc437716362][bookmark: _Toc437717295][bookmark: _Toc437724358][bookmark: _Toc438128240][bookmark: _Toc438130912][bookmark: _Toc437715489][bookmark: _Toc437716363][bookmark: _Toc437717296][bookmark: _Toc437724359][bookmark: _Toc438128241][bookmark: _Toc438130913][bookmark: _Toc437715490][bookmark: _Toc437716364][bookmark: _Toc437717297][bookmark: _Toc437724360][bookmark: _Toc438128242][bookmark: _Toc438130914][bookmark: _Toc437715509][bookmark: _Toc437716383][bookmark: _Toc437717316][bookmark: _Toc437724379][bookmark: _Toc438128261][bookmark: _Toc438130933][bookmark: _Toc437715516][bookmark: _Toc437716390][bookmark: _Toc437717323][bookmark: _Toc437724386][bookmark: _Toc438128268][bookmark: _Toc438130940][bookmark: _Toc437715523][bookmark: _Toc437716397][bookmark: _Toc437717330][bookmark: _Toc437724393][bookmark: _Toc438128275][bookmark: _Toc438130947][bookmark: _Toc437715530][bookmark: _Toc437716404][bookmark: _Toc437717337][bookmark: _Toc437724400][bookmark: _Toc438128282][bookmark: _Toc438130954][bookmark: _Toc437715543][bookmark: _Toc437716417][bookmark: _Toc437717350][bookmark: _Toc437724413][bookmark: _Toc438128295][bookmark: _Toc438130967][bookmark: _Toc437715544][bookmark: _Toc437716418][bookmark: _Toc437717351][bookmark: _Toc437724414][bookmark: _Toc438128296][bookmark: _Toc438130968][bookmark: _Toc437715545][bookmark: _Toc437716419][bookmark: _Toc437717352][bookmark: _Toc437724415][bookmark: _Toc438128297][bookmark: _Toc438130969][bookmark: _Toc437715546][bookmark: _Toc437716420][bookmark: _Toc437717353][bookmark: _Toc437724416][bookmark: _Toc438128298][bookmark: _Toc438130970][bookmark: _Toc437715547][bookmark: _Toc437716421][bookmark: _Toc437717354][bookmark: _Toc437724417][bookmark: _Toc438128299][bookmark: _Toc438130971][bookmark: _Toc437715572][bookmark: _Toc437716446][bookmark: _Toc437717379][bookmark: _Toc437724442][bookmark: _Toc438128324][bookmark: _Toc438130996][bookmark: _Toc437715573][bookmark: _Toc437716447][bookmark: _Toc437717380][bookmark: _Toc437724443][bookmark: _Toc438128325][bookmark: _Toc438130997][bookmark: _Toc437715574][bookmark: _Toc437716448][bookmark: _Toc437717381][bookmark: _Toc437724444][bookmark: _Toc438128326][bookmark: _Toc438130998][bookmark: _Toc437715575][bookmark: _Toc437716449][bookmark: _Toc437717382][bookmark: _Toc437724445][bookmark: _Toc438128327][bookmark: _Toc438130999][bookmark: _Toc437715576][bookmark: _Toc437716450][bookmark: _Toc437717383][bookmark: _Toc437724446][bookmark: _Toc438128328][bookmark: _Toc438131000][bookmark: _Toc437715577][bookmark: _Toc437716451][bookmark: _Toc437717384][bookmark: _Toc437724447][bookmark: _Toc438128329][bookmark: _Toc438131001][bookmark: _Toc437715593][bookmark: _Toc437716467][bookmark: _Toc437717400][bookmark: _Toc437724463][bookmark: _Toc438128345][bookmark: _Toc438131017][bookmark: _Toc437715600][bookmark: _Toc437716474][bookmark: _Toc437717407][bookmark: _Toc437724470][bookmark: _Toc438128352][bookmark: _Toc438131024][bookmark: _Toc437715607][bookmark: _Toc437716481][bookmark: _Toc437717414][bookmark: _Toc437724477][bookmark: _Toc438128359][bookmark: _Toc438131031][bookmark: _Toc437715614][bookmark: _Toc437716488][bookmark: _Toc437717421][bookmark: _Toc437724484][bookmark: _Toc438128366][bookmark: _Toc438131038][bookmark: _Toc437715626][bookmark: _Toc437716500][bookmark: _Toc437717433][bookmark: _Toc437724496][bookmark: _Toc438128378][bookmark: _Toc438131050][bookmark: _Toc437715627][bookmark: _Toc437716501][bookmark: _Toc437717434][bookmark: _Toc437724497][bookmark: _Toc438128379][bookmark: _Toc438131051][bookmark: _Toc437715628][bookmark: _Toc437716502][bookmark: _Toc437717435][bookmark: _Toc437724498][bookmark: _Toc438128380][bookmark: _Toc438131052][bookmark: _Toc437715629][bookmark: _Toc437716503][bookmark: _Toc437717436][bookmark: _Toc437724499][bookmark: _Toc438128381][bookmark: _Toc438131053][bookmark: _Toc437715630][bookmark: _Toc437716504][bookmark: _Toc437717437][bookmark: _Toc437724500][bookmark: _Toc438128382][bookmark: _Toc438131054][bookmark: _Toc437715651][bookmark: _Toc437716525][bookmark: _Toc437717458][bookmark: _Toc437724521][bookmark: _Toc438128403][bookmark: _Toc438131075][bookmark: _Toc437715652][bookmark: _Toc437716526][bookmark: _Toc437717459][bookmark: _Toc437724522][bookmark: _Toc438128404][bookmark: _Toc438131076][bookmark: _Toc432934227]

[bookmark: _Toc532476642][bookmark: _Toc55399791][bookmark: _Ref88054504][bookmark: _Ref88054661]Vibration (as disturbance)
[bookmark: _Toc54010465]Table 41 - Vibration (as disturbance)
	Test method
	Exposure to random vibration

	Applicable standards
	IEC 60068-2-47 [14], IEC 60068-2-64 [15] 

	Applicability
	Applicable to stationary EBAs. 

	Object of the test
	Verification of compliance with the provisions for disturbances in R 126-1, 6.11.1 after being exposed to the extreme situations which may occur during transport of the instrument as specified in R 126-1, 6.11.1, Table 4, clause e.

	Condition of the EUT
	Power is to be “off” for the duration of the test.
The EUT shall be switched on immediately after this exposure. 

	Test procedure in brief
	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.
After the exposure, the external electrical power (where applicable) shall be connected and the EUT shall be switched on. Then, the EUT performance is tested.
Test sequence:
1) Measurements before disturbance (at reference conditions)
2) The disturbance shall be applied
3) Measurements after disturbance (at reference conditions)

	Test level
	Total frequency range
	10 Hz – 150 Hz

	
	Total RMS level
	1.6 m·s-2

	
	ASD level 10 Hz – 20 Hz
	0.05 m2·s-3

	
	ASD level 20 Hz – 150 Hz
	–3 dB/octave

	
	Duration per axis
	For each of the orthogonal directions the vibration exposure time shall be at least 2 minutes

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements at reference conditions (before disturbance): 5.
Number of measurements at reference conditions (after disturbance): 5.
Time schedule:	test consecutively after switching on the EUT and 
 		after the warm-up period of the EUT at reference condition.
Parameters at least to be recorded: 	as defined in 2.5.3.

	Acceptance criteria
	The errors and fault of the EUT shall be determined as prescribed in 2.5.4.
Either significant faults do not occur, or checking facilities detect and act on potential significant faults, thus preventing such faults from occurring. 


[bookmark: _Toc532476643][bookmark: _Toc55399792]
Durability
The instrument is presumed to comply with the requirement defined in NMI R 126-1, 6.5 if the instrument submitted to the accuracy tests and disturbance tests passes each of the tests.


[bookmark: _Toc432934228][bookmark: _Toc532476644][bookmark: _Toc55399793][bookmark: _Ref88054521][bookmark: _Ref88054607][bookmark: _Ref88731408]Physiological influence substances
[bookmark: _Toc54010466]Table 42 - Physiological influence substances
	Test method
	Test gases with additionally one interfering substance at a time

	Applicable standard
	None

	Applicability
	Applicable to all EBAs. 

	Objective of the test
	Verification of compliance with the provisions in R 126-1, 6.11.2. 

	Condition of the EUT
	The EUT electrical power shall be switched on during the test.

	Test procedure in brief
	The test comprises of at least 5 measurements per test gas.
Test sequence:
1) [bookmark: _Ref88054515]Measurement with test gas no. 4
2) Measurement with test gas no. 4 with one additional substance (at given vapour mass concentration)
For each substance, this test sequence shall be repeated 4 times

	Test gases
mass concentration of substances
	a) Ethanol concentration: 	0.084 g/210 L (0.40 mg/L) (test gas no. 4)
b) 0.40 mg/L 0.084 g/210 L ethanol plus acetone:	              0.105 g/210 L (0.5 mg/L)
c) 0.40 mg/L 0.084 g/210 L ethanol plus methanol:	              0.021 g/210 L (0.1 mg/L)
d) 0.40 mg/L 0.084 g/210 L ethanol plus isopropanol:	0.021 g/210 L (0.1 mg/L)
e) 0.40 mg/L 0.084 g/210 L ethanol plus carbon monoxide: 0.042 g/210 L (0.2 mg/L)
f) 0.084 g/210 L ethanol plus acetaldehyde:        0.0315 g/210 L (0.15 mg/L)
g) 0.084 g/210 L ethanol plus toluene:                 0.042  g/210 L (0.2 mg/L)
h) 0.084 g/210 L ethanol plus ethyl acetate:        0.0315 g/210 L (0.15 mg/L)
i) 0.084 g/210 L ethanol plus methane:               0.063 g/210 L (0.3 mg/L)
j) 0.084 g/210 L ethanol plus diethyl ether:        0.063 g/210 L (0.3 mg/L)
Depending on the results, additionally test gases with reduced concentrations of the interfering substances may be needed (see acceptance criteria).

	Measurement conditions
	Test gas conditions:	test gas composition as defined for this test, other parameters 
 			within reference gas conditions as defined in 
			2.4.3.1, Table 4 and 2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance 
	Number of measurements with each test gas and concentration: 5.
At least the following parameters shall be recorded: as defined in 2.5.3. 

	Calculation of results
	· Calculation of deviation
the deviation ∆is [1…5] between each result of the 5 measurements with the respective interfering substance (b to e j) and the appendant result for ethanol test gas a) is calculated
· Calculation of sensitivity:



	Acceptance criteria
	a) If none of the calculated values for sensitivity is equal or below the value defined in 
R 126-1, 6.11.2 the EBA has passed the test for the interference substance concerned;
b) if a calculated value for sensitivity exceeds the value defined in R 126-1, 6.11.2 and no error message is given, the EBA has failed; 
c) if an error message is displayed, another sequence of 5 tests shall be performed with the same interfering substance at a mass concentration 5 times lower. In this case the sensitivity shall not be more than the value defined in R 126-1, 6.11.2;
d) if an error message continues to be displayed, the mass concentration of the added interfering substance shall be reduced repeatedly by a factor of 2 and again, another sequence of 5 tests shall be performed. If the error message is no longer displayed and the sensitivity is not more than the value defined in R 126-1, 6.11.2, the EBA has passed the test for the interference substance concerned.
This requirement shall be fulfilled for each measurement with each interfering substance.


Note: Test samples have also been indicated in units of mg/L as it may assist in test sample production.

[bookmark: _Toc54076801][bookmark: _Toc54076985][bookmark: _Toc55399686][bookmark: _Toc55399794][bookmark: _Toc532476646][bookmark: _Toc55399795][bookmark: _Ref88752531][bookmark: _Toc89429280][bookmark: _Toc193720309][bookmark: _Toc199317600]Tests for optional disturbances and requirements
[bookmark: _Toc532476647][bookmark: _Toc55399796][bookmark: _Ref88054539][bookmark: _Ref88054591]Sand and dust
[bookmark: _Toc54010467]Table 43 - Sand and dust
	Test method
	Exposure to sand and dust

	Applicable standards
	IEC 60512-11-8 [17], IEC 60529 [18], IEC 60721-2-5 [20]

	Applicability
	Applicable to EBAs expected to be used in a dusty or sandy environment.

	Objective of the test
	Verification of compliance with the provisions in R 126-1, 6.11.3 under a sand or dust-laden atmosphere. 

	Condition of the EUT
	The EUT electrical power shall be switched off during the test.

	Test procedure in brief
	The test comprises of exposure of the EUT to cyclic temperature variation between 30 °C and 65 °C, maintaining the following conditions:
· Relative humidity: less than 25 %,
· Air velocity: 3 m/s,
· Particle concentration: 5 g/m3,
· Composition of the particles: as specified in 3.2.1 of IEC 60512-11-8 [17].
Test sequence:
1) Measurements before disturbance (at reference conditions)
2) The disturbance shall be applied
3) Measurements after disturbance (at reference conditions)

	Test level 
	Number of test cycles
	One (cycle specified in 3.2.3 of IEC 60512‑11‑8 [17])

	
	Cycle duration 
	2 hours as specified in 3.2.3 of IEC 60512-11-8 [17]

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance 
	Number of measurements at reference conditions before exposure: 5.
Number of measurements at reference conditions after exposure: 5.
At least the following parameters shall be recorded: 	as defined in 2.5.3.

	Acceptance criteria
	The errors and faults of the EUT shall be determined as prescribed in 2.5.4.
Either significant faults do not occur, or checking facilities detect and act on potential significant faults, thus preventing such faults from occurring.



[bookmark: _Toc54076804][bookmark: _Toc54076988][bookmark: _Toc55399689][bookmark: _Toc55399797][bookmark: _Toc9322928][bookmark: _Toc9322929][bookmark: _Toc9322930][bookmark: _Toc9322931][bookmark: _Toc9322932][bookmark: _Toc9322933][bookmark: _Toc9322934][bookmark: _Toc532476648][bookmark: _Toc55399798]

[bookmark: _Ref88054550]Salt mist
[bookmark: _Toc54010468]Table 44 - Salt mist
	Test method
	Exposure to salt mist

	Applicable standards
	IEC 60068-2-11 [10], IEC 60721-2-5 [20]

	Applicability
	Applicable when the measuring instrument is expected to be used in a humid salty environment.

	Objective of the test
	Verification of compliance with the provisions in R 126-1, 6.11.3 under salt mist atmosphere.

	Condition of the EUT
	The EUT electrical power shall be switched off during the test.

	Test procedure in brief
	The test comprises exposure of the EUT to salt mist atmosphere at the following conditions:
· Temperature of environment and salt solution: 35 °C
· Mass fraction of NaCl of the salt solution:	(5 ± 1) %
· Relative humidity of the test atmosphere:	> 85 %
· Salt solution to be nebulised in such an amount that it will condense with a rate of
1 to 2 ml/ hour per surface of 80 cm2
Test sequence:
1) Measurements before disturbance (at reference conditions)
2) The disturbance shall be applied
3) Measurements after disturbance (at reference conditions)

	Duration of the test
	24 hours.

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements at reference conditions before exposure: 5.
Number of measurements at reference conditions after exposure: 5.
At least the following parameters shall be recorded: as defined in 2.5.3.

	Acceptance criteria 
	The errors and faults of the EUT shall be determined as prescribed in 2.5.4.
Either significant faults do not occur, or checking facilities detect and act on potential significant faults, thus preventing such faults from occurring. 



[bookmark: _Toc55399799]

[bookmark: _Ref88054559]Water
[bookmark: _Toc54010469]Table 45 - Water
	Test method
	Exposure to water droplets

	Applicable standards
	IEC 60529 [18], IEC 60068-2-18 [11]

	Applicability
	Applicable to portable EBAs expected to be used in outdoor conditions or on boats.

	Object of the test
	Verification of compliance with the provisions in R 126-1, 6.11.3 under wet weather conditions. 

	Condition of the EUT
	Power is to be “on” for the duration of the test.
The test shall be performed according to the manufacturer’s prescriptions (with the mouthpiece mounted on the EBA, with a protective cover). The measurements shall be performed before and after exposure. The mouthpiece shall be changed before the measurement.

	Test procedure in brief
	The test comprises exposure of the EUT to water droplets in defined angles:
· Temperature of the water shall be equal to the temperature of the EUT within ± 5 °C;
· Water quality: potable water.
During the test, the moisture contained inside the enclosure may partly condense. The dew which may thus deposit shall not be mistaken for an ingress of water.
The EUT is placed in its normal operating position under the drip box or spray nozzle. Except for EUTs designed for wall mounting, the support for the EUT should be smaller than the base of the enclosure.
Test sequence:
1) Measurements before disturbance (at reference conditions)
2) The disturbance shall be applied
3) Measurements after disturbance (at reference conditions)

	Test level
	Test level index
	2 (corresponds to IP X4 for degree of protection by enclosures).

	
	Test condition
	Spraying water within an angle up to 180° from vertical.

	
	Test equipment
	Oscillating tube
	Spray nozzles

	
	Position of EUT
	EUT at the centre of 
the oscillating tube
	EUT on turntable

	
	Water flow rate
	(0.07 ± 0.0035) L/min per hole
	(10 ± 0.5) L/min

	
	Test duration
	10 min per position
	1 min/m2 of EUT

	
	Angel of inclination
	180 °
	

	Measurement conditions
	Ethanol concentration: 	0.40 mg/L 0.0840 g/210 L (test gas no. 4).
Test gas conditions:	within reference gas conditions as defined in 2.4.3.1, Table 4 and
			2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements at reference conditions (before exposure): 5.
Number of measurements at reference conditions (after exposure): 5.
Time schedule:	after drying externally the EUT by wiping or by applying low-velocity 
		forced air at room temperature, consecutively at each test condition.
Parameters at least to be recorded: as defined in 2.5.3. 

	Acceptance criteria 
	Water shall have no harmful effects.
The errors and faults of the EUT shall be determined as prescribed in 2.5.4.
Either significant faults do not occur, or checking facilities detect and act on potential significant faults, thus preventing such faults from occurring.


[bookmark: _Toc55399800]

[bookmark: _Toc89429281][bookmark: _Toc193720310][bookmark: _Toc199317601]Initial and subsequent verifications
[bookmark: _Toc493244914][bookmark: _Toc532476651][bookmark: _Toc55399801][bookmark: _Toc89429282][bookmark: _Toc193720311][bookmark: _Toc199317602]General considerations
[bookmark: _Toc532476652]According to national laws and regulations, In Australia, individual EBAs within the scope of this Recommendation may require initial verification when newly produced according to the approved type and/or may require subsequent verification when in service. This requirement may be specified within a certificate of approval or by the relevant authority of the jurisdiction within which the EBA is used. 
[bookmark: _Toc55399802]Initial verification
The initial verification of each individual instrument is intended to verify that the EBA is correctly adjusted and conforms to the approved type.
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 tests for initial verifications shall be carried out on the complete instrument.
Initial verification and its requirements are the responsibility of the national authorities. In Australia, EBAs may be certified as certified measuring instruments under the National Measurement Regulations 1999 (Cth). Certification may be performed by certifying authorities appointed under the Regulations.
[bookmark: _Toc532476653][bookmark: _Toc55399803]Subsequent verification
According to OIML D 9, 2.13 [3], subsequent verification is defined as verification of a measuring instrument after a previous verification and including mandatory periodic verification and verification after repair.
[bookmark: _Hlk178169697]Subsequent verification and its requirements are the responsibility of the national authorities. In Australia, EBAs may be certified as certified measuring instruments under the National Measurement Regulations 1999 (Cth). Certification may be performed by certifying authorities appointed under the Regulations.
[bookmark: _Toc493244915][bookmark: _Toc438132831][bookmark: _Toc532476654][bookmark: _Toc55399804][bookmark: _Toc89429283][bookmark: _Toc193720312][bookmark: _Toc199317603]Legal status of the instrument submitted for verification
All EBAs produced and ready for initial verification shall conform to the approved type.
Initial verification of an EBA includes a procedure to ensure that the individual measuring instrument conforms to the approved type. But, notwithstanding this initial verification carried out either by the appropriate legal authority or designated body, or under the manufacturer’s responsibility (if quality assurance by the manufacturer is legally possible), the manufacturer has the full responsibility that the instrument complies with all the applicable requirements according to this Recommendation and other relevant requirements.
[bookmark: _Toc493244916][bookmark: _Toc532476655][bookmark: _Toc55399805][bookmark: _Ref88060430][bookmark: _Toc89429284][bookmark: _Toc193720313][bookmark: _Toc199317604]Visual examination
Before starting the practical tests, the following examinations are recommended to be performed (as far as they are applicable):
· a visual 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/printing 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, completeness and language of the documentation intended for the user;
· type of paper and ink (if applicable);
· information for the positioning of sealing and/or stamping;
· correct date and time settings, within allowed tolerance specified by national regulations.

Note: 	It is assumed that with a specific software version (which shall be mentioned in the type approval) all measuring conditions such as the measuring range, unit, resolution in different modes, presentation of the result, details of the measurement cycle, fraud protection, etc. are also predetermined.
If the measuring range, the unit of the result, or the presentation of the result are not predetermined in the software, it shall be stated in the type approval certificate and the setting of this parameter shall also be inspected.
[bookmark: _Toc493244917][bookmark: _Toc532476656][bookmark: _Toc55399806][bookmark: _Toc89429285][bookmark: _Toc193720314][bookmark: _Toc199317605]Metrological examination
[bookmark: _Toc54076814][bookmark: _Toc54076998][bookmark: _Toc55399699][bookmark: _Toc55399807][bookmark: _Toc493244918][bookmark: _Toc532476657][bookmark: _Toc55399808]Metrological precondition for performing tests
The performance tests shall be executed under reference conditions (2.4.1) unless specified otherwise within the test.
Before starting the tests, it shall be verified that the EBA is switched on for the time period necessary for warm-up.
[bookmark: _Toc493244919][bookmark: _Toc532476658][bookmark: _Toc55399809]Test gases used for verification
The gas used for verification shall comply with the requirements of 2.4.3.1 (Table 4). National regulations may dictate whether simplified means (as those defined in 2.4.3.2) have to be used.
If the use of simplified means is prescribed, the requirements of 2.4.3.2 and 2.4.3.3 shall be taken into account. Verification reports shall indicate when other gases were used and how their equivalence with the reference gases was established.
[bookmark: _Toc493244920][bookmark: _Toc532476659][bookmark: _Toc55399810]Tests for initial or subsequent verifications
The following minimum test program applies to the verification of all EBAs.
The verification shall include:
· a visual examination for conformity of the EBA (see 3.3); and
· a metrological examination of the EBA.
[bookmark: _Toc55399811][bookmark: _Toc493244921][bookmark: _Toc532476660]Metrological examination
The following metrological examination tests are recommended to be carried out on each single EBA due for verification:
· Accuracy tests: at least 3 different concentrations shall be tested, with at least 3 repetitions at each concentration. Different approaches can be used, such as for example:
· the complete measuring range shall be tested for accuracy; at least 3 different test gas concentrations are recommended;
· only part of the measuring range close to the legal limit(s) shall be tested for accuracy.
National regulations may determine which approach has to be used and may decide that additional tests as described below are mandatory.
Each measurement result shall fulfil the MPEs of R 126-1, 6.6.1 or 6.6.2 accordingly.
· [bookmark: _Toc493244922]Additional tests can be carried out with different volumes (e.g. 1.5 L, 4.5 L), exhalation times (e.g. 15 s), flow rates and/ or with a greater number of repetitions. Results from these tests shall also comply with the MPEs. 
In general, metrological examinations shall assure that all parameters of the EBA which can have an influence on the result are set correctly. Depending on the actual configuration of the EBA, additional tests for checking internal sensors such as pressure or temperature sensors may be considered necessary by national authorities.
[bookmark: _Toc55399812][bookmark: _Toc532476661]Verification marks, seals and documentation
After successful verification, the verification marks (and seals, if appropriate) shall be attached and/or an accompanying document shall be produced according to national regulations.
[bookmark: _Toc446001406][bookmark: _Toc9322949][bookmark: _Toc55399813]

[bookmark: _Toc89429286][bookmark: _Toc193720315][bookmark: _Toc199317606]Annex A
General examples for test gas generators
(Informative)
[bookmark: _Toc9322950][bookmark: _Toc55399814][bookmark: _Toc89429287][bookmark: _Toc193720316][bookmark: _Toc199317607]Reference principle for the implementation of the test
For the production of wet test gases based on the principles of Henry’s law, the ethanol concentration in the gas phase can be calculated with one of the following equations:
Dubowski’s formula
Let γ(t) be the mass concentration of ethanol of an aqueous solution of ethanol. When air is bubbled through such a solution, the mass concentration β(t) of ethanol in the produced test gas is given by the following formula:



with: 	β(t) 	mass concentration of ethanol in the test gas at a given temperature t in mg/L g/210L
	0.04145 × 10-3 and 0.06583 	conventional Dubowski coefficients
	γ(t) 	mass concentration of ethanol in the aqueous solution at a given temperature in mg/L g/210L
	t	temperature of solution and test gas in °C
For t = 34 °C the equation can be simplified to:

		 β(34) = 0.21 × 0.38866 × 10-3 ×γ(34)


[bookmark: _Toc67916766][bookmark: _Toc68091504][bookmark: _Toc68091648][bookmark: _Toc68091712]Harger’s formula
If required by national legislation, national authorities may be required to use other formulas such as Harger’s formula.
The conventional partition ratio for the concentration of ethanol in gas to the concentration of ethanol in aqueous solution at a temperature of 34 °C is given by:
Ka/w = 0.000393
This leads to: 	β(34) = 0.21 × 0.393 × 10-3 × γ(34)	at a temperature of t = 34 °C
[bookmark: _Toc9322951][bookmark: _Toc55399815]

[bookmark: _Toc89429288][bookmark: _Toc193720317][bookmark: _Toc199317608]Example of a type 1 test gas generator

The saturation of air with water vapour and ethanol vapour when lead through a water-ethanol solution is a well-established setup for a wet test gas generator for EBAs. They are commonly used all over the world in various designs.
Independent from the actual design, they are based on the principle of Henry’s law, applied on dissolved substances in aqueous solutions.
In equilibrium conditions, the partition ratio of the concentration of a species in the liquid phase and in the gas phase will be constant. For dilute aqueous solutions, this partition ratio can be assumed as only temperature dependent.
For the partition ratio for ethanol at several temperatures, various empiric data can be found in the literature.
For breath alcohol analysis, the equations given in A.1 are those most commonly used for the calculation of the gas concentration of ethanol for a given temperature.
An example of a type 1 test gas generator is the so-called bubble train.
In principle, the bubble train consists of a number of gas washing flasks connected in series, within a temperature-controlled environment, e.g. a temperature-controlled bath. The flasks will be filled with the water-ethanol solution of a known concentration and pressurised air/ gas passing through the solution in small bubbles will be heated up as well as enriched with ethanol and water in a dynamic equilibrium.
Figure A.1 shows a basic design principle for a 3-flask-bubble train.
[bookmark: _MON_1619258711][image: Diagram of a 3-flask-bubble train as a type 1 test gas generator]
Figure A.1 - Diagram of a 3-flask-bubble train as a type 1 test gas generator

During the process of bubbling gas through the solution, a fraction of the ethanol amount in the solution is washed out by the gas flow. This means that the ethanol concentration in the solution, and hence in the test gas, will decrease constantly with the throughput of gas.
To minimise this effect, a number of gas-washing flasks should be connected in series. The subsequent flasks function as a kind of buffer and the ethanol concentration can be kept stable for a certain test gas volume.
As a model, Figure A.2 shows the qualitative evolution of the concentration in the solution as a function of the produced gas volume.

[image: Example of the evolution of the gas concentrations in a 3-flask-bubble train]
Figure A.2 - Example of the evolution of the gas concentrations in a 3-flask-bubble train

By using at least two bubble flasks in series, a stable value of mass concentration at the exit is achieved for a certain volume of test gas, allowing a fairly large number of measurements to be made. The use of two or even more bubble trains in a laboratory might be helpful to realise effective test schemes.
Since the achieved partition equilibrium is temperature-dependent, the temperature of the bath shall be held stable. Temperature corrections may be applied.
Following Henry’s law, the produced concentration of the test gas can be varied in the bubble train by:
· either changing the concentration of the solution within the flasks, or
· varying the temperature of the water-ethanol solution.
Note 1: 	 For test gases with different ethanol concentrations but identical temperatures (i.e. 34.0 °C), the use of the different corresponding water-ethanol solutions is required.
Note 2: 	It has to be avoided that the wet test gas leaving the bubble train is compressed by flow restrictions (e.g. diameter of the outlet) before entering the EBA under test.

[bookmark: _Toc55399816]

[bookmark: _Toc89429289][bookmark: _Toc193720318][bookmark: _Toc199317609]Example of a type 2 test gas generator
The test gas generator shall generate a stable gas mixture at different concentrations of ethanol. This gas mixture is expelled into breath analysers simulating human breath profiles and shall correspond to the specifications of 2.4.3.
The generation of gas mixtures is provided by gas and liquid mass flow controllers managed by a gas analyser. The characteristics of the mixture are manageable.
The dynamics of the different types of human breath profiles are simulated (volumes and durations of expiration are parameterised along with a simulation of dead anatomical volume). The volume and duration of injection (= simulated exhalation) are regulated by the movement of an actuator.
The determination of the ethanol concentration of each breath is carried out through an analysis system (Flame Ionisation Detector). The system is totally independent from the technologies used in an EBA.
The presence of a variable volume compartment in the pathway of the gas after being mixed (acting as a mechanical dead volume) is fundamental, rendering possible the production of an injection of gas during which the mass concentration develops in the same exponential manner as in an exhalation. By varying the dead volume, the shapes of the curves may be changed.
According to the technical solutions adopted, particularly those associated with the devices to regulate the flow rate, the gas analyser that is included can be considered as a means of checking the apparatus or as providing a standard if it is calibrated periodically.
Figure A.3 on the following page gives an example of a type 2 test gas generator.


[image: Example of a type 2 test gas generator]
Figure A.3 - Example of a type 2 test gas generator


Legend for Figure A.3:
	[image: Diagram of Controlled evaporator mixer (CEM)]
	Controlled evaporator mixer (CEM)

	[image: Diagram of a valve]
	Valve

	[image: Water and alcohol tanks]
	[image: Water and alcohol tanks]
	Water and alcohol tanks

	[image: Diagram of Mass flow controllers (MFCs) (RDMs)]
	Mass flow controllers (MFCs) (RDMs)

	
	Mixing valve

	[image: FID analyser diagram]
	FID analyser

	[image: Actuator diagram]
	Actuator





[bookmark: _Toc68091508][bookmark: _Toc68091652][bookmark: _Toc68091716][bookmark: _Toc55399817][bookmark: _Toc89429290][bookmark: _Toc193720319][bookmark: _Toc199317610]General information about breath profiles
As defined in the Scope, the purpose of this Recommendation is to evaluate the suitability of EBAs 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 and/ 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 A.4 is to characterise the breath profile and define possible means to simulate it.
[bookmark: _Toc55399818]Example of human breath profiles
[bookmark: _Hlk11998979]The forced exhalation of a human being is characterised by the flow of breath and the change of the concentration of the alcohol during exhalation.
[bookmark: _Toc55399819]Flow profile
[bookmark: _Hlk11999105]The flow profile of a forced exhalation is divided into three distinct areas:
· the first part (located in the first ¼ of the time of exhalation) represents the peak of the flow at the time of the exhalation;
· [bookmark: _Hlk11999172]the second part is either a stable or a decreasing flow of breath, depending on the subject;
· the third part is a fast decrease of the flow when the subject terminates the exhalation.
The absolute flow rate achieved during an exhalation varies depending on the subject and the flow resistance of the EBA.


	[image: Recording curve of the flowrate during a forceful exhalation of human breath through a breath analyser]
	Exhalation time (s)




Figure A.4 - Example of a flow profile of a human being




[bookmark: _Toc55399820] Alcohol concentration profile
[bookmark: _Hlk11999431]The alcohol concentration profile of a forced exhalation is characterised by a short delay in rise followed by a steep increase. Then the rise in concentration starts to become smaller until it is nearly flat at the end of the exhalation (‘plateau’ of alcohol concentration).
The duration of the plateau of the alcohol concentration in human breath shows various characteristics according to the morphology of the subject’s respiratory system. It is an important influence factor for the determination of the alcohol concentration.
Since the evolution of the alcohol concentration of a forced exhalation depends on the exhaled volume, figure A.5 shows a volumetric expirogram of breath alcohol concentration (taken from [37] by courtesy of the author).
[image: Example of a volumetric expirogram of breath alcohol concentration As described in the text]
[bookmark: _Hlk11999672]Figure A.5 - Example of a volumetric expirogram of breath alcohol concentration
[bookmark: _Toc55399821][bookmark: _Ref88053924]Simulation of breath profiles with test gas generators
[bookmark: _Hlk12000003]The characteristics of the breath profiles needed for the tests in Part 2 of this Recommendation are selected to correspond with the variability of real human breath profiles.
[bookmark: _Hlk12000384]A type 2 test gas generator shall be able to perform the following simulations:
a) Simulation curves of forced exhalation (exhalation profiles)
The simulated curves shall cover the characteristic variation of the air flow as a function of time during an exhalation of a human being.
b) Simulation curves of alcohol concentration as a function of time (alcohol profiles)
[bookmark: _Hlk12000410]The simulated curves shall cover the characteristic evolution of the alcohol plateau during an exhalation, taking into account the variations deriving from the diversity of human beings. The generated alcohol profiles shall have a steep increase and a real plateau of alcohol at the end of the injection of the test gas. This plateau shall have very small variations to avoid unnecessary uncertainties in the test gas concentrations applied to the instrument under test.


[bookmark: _Toc55399822] Simulated exhalation profiles
Figure A.6 shows the flow profile as needed for the tests defined in 2.5.6.1.c):
· initial condition: 3 L; exhalation time: 5 s; flowrate: 0.6 L/s;
· after 1.5 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 the exhalation.
[image: Simulated flow profile]
Figure A.6 - Simulated flow profile
[bookmark: _Toc55399823] Simulated alcohol concentration profiles
Theoretical calculations taking into account the reduced exchange in the upper respiratory system of a human being (dead volume), can be used to generate simplified, ideal exhalation profiles.
The plateau is defined as the time at which the alcohol concentration is stabilised to at least 99 % of the reference value.
For the calculation of the simulated progression of an alcohol concentration profile, the equation below can be used.
[bookmark: _Hlk12001998]The dead anatomical volume can be assumed as approximately 2.2 mL per kg of body mass, which leads to an average volume of 150 mL (68 kg × 2.2 mL ≈ 150 ml for an average person).
With this assumed value of 150 mL, an ideal curve of the alcohol concentration (expressed in %) according to time and volume of the breath can be calculated:

where 	β = alcohol concentration (expressed in % of the reference value);
β0 = 0;
i = incremental index;
D = flowrate in L/s;
t = time of exhalation in s;
Vm = dead anatomical volume in L.
An example of a curve of alcohol concentration, calculated with this equation, is shown in Figure A.7 as a function of time obtained on a simulation test bench.
[image: Example of a calculated alcohol concentration profile]
Figure A.7 - Example of a calculated alcohol concentration profile
In practice, the alcohol concentration profile generated by the test gas generators should look similar to the simulated exhalation profile in Figure A.7.
[bookmark: _Toc432934233][bookmark: _Toc532476664]

[bookmark: _Toc55399824][bookmark: _Toc89429291][bookmark: _Toc193720320][bookmark: _Toc199317611]Annex B
Examples of detection of alcohol in upper respiratory tracts
(Informative)
The phenomenon of raised alcohol concentration in the upper respiratory tracts (also called residual mouth alcohol) will occur shortly after a person has just consumed something containing alcohol. This could be not only alcoholic beverages but also food, medicines or mouthwash containing alcohol.
This is only a short-time phenomenon, as in normal circumstances alcohol in the upper respiratory tracts is no longer detectable after a short time period.
When taking a breath sample under these circumstances, the evolution of the ethanol concentration during sampling will show a peak of high concentration at the beginning and then a decay.
National authorities may choose one, two or all of the following solutions Below is a solution to detect and/or exclude alcohol in the upper respiratory tracts. The corresponding tests are also described in the following clauses.
[bookmark: _Toc432934234][bookmark: _Toc532476665][bookmark: _Toc55399825][bookmark: _Toc89429292][bookmark: _Toc193720321][bookmark: _Toc199317612]Peak method
[bookmark: _Toc55399826][bookmark: _Hlk8715429]Principle of the peak method
The peak method is applicable only to EBAs which constantly monitor the ethanol concentration during the injection of the breath sample. The resulting ethanol profile can be used for the detection of alcohol in the upper respiratory tracts.
For testing this kind of detection method for alcohol in the upper respiratory tracts, a test gas is needed which provides a profile of the ethanol concentration as indicated in Figure B.1.
[image: Example of a simulated alcohol concentration profile with residual mouth alcohol]


Figure B.1 - Example of a simulated alcohol concentration profile with residual mouth alcohol

Such a test gas can be generated for example by leading clean air through a balloon (two-neck round bottom flask) with a volume of approximately 500 ml. The balloon flask contains 250 ml of a water-ethanol solution with an ethanol concentration of 1.8 g/L, kept at a temperature of 34 °C. The clean air led through the balloon does not enter the water phase but will purge away the cloud of ethanol and water vapour, creating a peak of ethanol as required (see Figure B.1).
[image: Example of a test balloon flask for creating concentration peaks]
Figure B.2 - Example of a test balloon flask for creating concentration peaks
[bookmark: _Toc55399827]Test procedure for the peak method
Table B.1 - Peak method
	Test method
	Measurements with a test gas with a peak in the ethanol concentration profile

	Applicability
	Applicable to all EBAs with an ethanol sensor able to monitor the evolution of ethanol concentration during the sampling period.

	Object of the test
	Verification of compliance with the provisions in R 126-1, 7.1.8 under ambient reference conditions.

	Precondition
	As defined in 2.5.2.

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief
	The test comprises 5 measurements with the special test gas.

	Measurement conditions
	Test gas generator: 	type 2 (enhanced) or example given in Figure B.2.
	Variation of the alcohol concentration as a function of time 	according to the evolution shown in Figure B.1.
Ethanol concentration: 	concentration profile as described in B.1.1.
Test gas conditions:	delivered volume: 	3 L ± 0.1 L
	duration of injection: 	15 s ± 0.5 s
	all other parameters as defined in 2.4.3.1, Table 4 and 
	2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements per test scheme: at least 5.
Time schedule: to be performed consecutively for each test scheme.
Parameters at least to be recorded: as defined in 2.5.3.

	Acceptance criteria
	The EUT shall detect the presence of alcohol in the upper respiratory tracts and shall cancel the measurement cycle.
It shall not deliver any measurement result and shall display an appropriate error message.



[bookmark: _Toc432934235][bookmark: _Toc532476666][bookmark: _Toc55399828][bookmark: _Toc89429293][bookmark: _Toc193720322][bookmark: _Toc199317613]Two-measurement cycle - first and second methods
These methods are not suitable for use in Australia.
Since the alcohol in the upper respiratory tracts is only a short-time phenomenon, the results of two independent measurements, performed shortly one after the other will differ noticeably if tested within this time frame.
To ensure an appropriate sensitivity for the comparison of the results of the two-measurement cycle, the EBA shall process the results internally with a scale interval of 0.001 mg/L.
For the indication of the final result the scale interval shall be 0.01 mg/L in the measuring mode, in accordance with R 126-1, 6.3.
There are different approaches as to how this could be applied for the detection of alcohol in the upper respiratory tracts for evidential breath analysis.
[bookmark: _Toc432934237][bookmark: _Toc532476668][bookmark: _Toc55399829]Principle of the two-measurement cycle - first method
The measurement cycle of the EBA shall include two measurements of separate breath samples. The time delay between these two measurements shall be at least 2 minutes.
The EBA shall be able to memorise an applicable legal limit, i.e. the value that constitutes a violation of the law.
During a measurement cycle, the following incidents may occur:
a) result of the first measurement is less than the legal limit:
National authorities may define for this case that the measurement cycle shall then be stopped automatically after the first measurement and the result of the measurement shall be displayed and printed (if applicable).
In any case, when the second measurement is not performed, national authorities may require the unique available result to be indicated as an indicative result, for instance indicating “measurement cycle not completed”.
b) result of the second measurement is less than the legal limit:
If one of the two measurement results is less than the legal limit and the other is greater than or equal to the legal limit, national authorities may define that the smallest result shall be displayed and printed (if applicable). In this case, a comparison between the two results is not necessary.
c) The results of both measurements are greater than or equal to the legal limit:
If both of the two measurement results are greater than or equal to the legal limit, then it is necessary to calculate the ratio:

With:
R	Ratio to judge the change between first and second results,
t 	Time delay, in minutes, between the end of the first breath sample and the end of the second breath sample,
β1	Result of the measurement of the first breath sample,
β2	Result of the measurement of the second breath sample.



Actions to be taken following the measurement depend on the ratio R:
· Case 1: if R is less than 0.03 min-1, alcohol in the upper respiratory tracts is considered as not being present or negligible. National authorities may choose one of the two following solutions:
1) the smallest value of the measurement results is displayed and printed (if applicable);
2) the two values are displayed and printed (if applicable).
· Case 2: if R is greater than or equal to 0.03 min-1, the results are considered as being affected by alcohol in the upper respiratory tracts and the measurement cycle shall be cancelled. The EBA shall display an appropriate error message to specify that the measurement cycle is not valid.
Note:	National authorities may then determine whether the two-measurement cycle is to be repeated, or whether another course of action is to be taken.

[bookmark: _Toc432934238][bookmark: _Toc532476669][bookmark: _Toc55399830]

Test procedure of the two-measurement cycle - first method
Note that the test gases described in this procedure are chosen for a legal limit of 0.25 mg/L.
For other legal limits, the required test gas concentrations must be adapted accordingly.
Table B.2 - Two-measurement cycle - first method
	Test method
	Measurements with defined differences of ethanol concentration

	Applicability
	Applicable to all EBAs with a two-measurement cycle for detecting alcohol in the upper respiratory tract.

	Object of the test
	Verification of compliance with the provisions in R 126-1,7.1.8 under ambient reference conditions.

	Precondition
	As defined in 2.5.2.

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief
	The test comprises of 5 measurements with a two-measurement cycle for each
incident and case.

	Test gases
Mass concentration of ethanol
	Incident a)	Test gas A: 	legal limit minus 0.03 mg/L = 0.22 mg/L
Incident b) 	Test gas B:	legal limit plus 0.03 mg/L = 0.28 mg/L and 
		Test gas A: 	legal limit minus 0.03 mg/L = 0.22 mg/L
Incident c)	First test gas: 	test gas B: legal limit plus 0.03 mg/L = 0.28 mg/L
		Second test gas:

	
	Case 1: 	
One of these test gas concentrations shall be chosen as second 
test gas C, depending on the time delay:
	Test gas C

	
	
	Time delay (min)
2
2.5
3
3.5
4
4.5
5
	Second test gas (mg/L)
0.29
0.29
0.30
0.30
0.30
0.31
0.31
	Theoretical ratio R (min-1)
0.017
0.014
0.022
0.019
0.017
0.022
0.019

	
	

	
	Case 2:
One of these test gas concentrations shall be chosen as second 
test gas D, depending on the time delay:
	Test gas D

	
	
	Time delay (min)
2
2.5
3
3.5
4
4.5
5
	Second test gas (mg/L)
0.30
0.31
0.31
0.32
0.32
0.33
0.34
	Theoretical ratio R (min-1)
0.033
0.039
0.032
0.036
0.031
0.034
0.035

	
	

	Measurement conditions
	Test gas generator: 	Type 1 or type 2
Variation of the alcohol concentration as a function of time:
· no variation (type 1 test gas generator) or
· plateau duration equal to 3 s (type 2 test gas generator).
Ethanol concentrations: 	See above
Test gas conditions:	Delivered volume: 	3 L ± 0.1 L
			Duration of injection: 	5 s ± 0.5 s
			All other parameters as defined in 2.4.3.1, Table 4 and 
			2.4.3.2, Table 6.
Ambient conditions: 	Within reference conditions as defined in 2.4.1.

	Test schemes
	Test scheme for incident a)
· test gas concentration for the first measurement: 	test gas A
· the second measurement shall not be performed (the EBA shall terminate the measurement cycle automatically after the first test).
Test scheme for incident b)
· test gas concentration for the first measurement: 	test gas B
· test gas concentration for the second measurement: 	test gas A

Test scheme for incident c)
Case 1: R is less than 0.03 min-1:
· test gas concentration for the first measurement: 	test gas B
· test gas concentration for the second measurement: one of the test gases listed as C, depending on the time between the end of the first injection and the end of the second injection to obtain a theoretical ratio of less than 0.03
Case 2: R is greater than or equal to 0.03 min-1:
· test gas concentration for the first measurement: 	test gas B
· test gas concentration for the second measurement: one of the test gases listed as D,
depending on the time between the end of the first injection and the end of the second injection to obtain a theoretical ratio of greater than or equal to 0.03.

	EUT performance
	Number of measurements per test scheme: at least 5.
Time schedule: to be performed consecutively for each test scheme.
Parameters at least to be recorded:	as defined in 2.5.3.

	Acceptance criteria
	For incident a)
· The EUT shall verify that the result β1 of the first measurement is below the legal limit (β1 < 0.25 mg/L), and shall display and print (if applicable) the result.
For incident b)
· The EUT shall verify that the result of the second measurement β2 is below the legal limit (β2 < 0.25 mg/L), and shall display and print (if applicable) the smallest result.
For incident c), case 1:
· The EUT shall verify that the ratio R obtained from both results β1 and β2 is smaller than 0.03 min-1 and shall, according to national regulations, either display and print (if applicable) the smallest result of β1 and β2 as the final result of a valid measurement cycle, or display and print (if applicable) both results β1 and β2.
For incident c), case 2:
· The EUT shall verify that the ratio R obtained from both results β1 and β2 is greater than or equal to 0.03 min-1 and shall cancel the measurement cycle and display an appropriate error message.





[bookmark: _Toc55399831]Principle of the two-measurement cycle - second method
The cycle of the EBA shall consist of two measurements of separate breath samples. The time delay between the measurements of the two breath samples measurements shall be between 2 min and 5 min. National authorities shall specify how the final result of both measurements shall be obtained (e.g. lower result, mean of both results, or both results).
If the difference between the two measurement results is more than 0.10 mg/L, or 20 % of the smaller of the two measurement results, depending on whichever is the greater, the EBA shall automatically cancel the measurement cycle as invalid and shall display an appropriate error message.
Note:	National authorities may specify smaller differences than required here. They may also specify not to perform a comparison of results when at least one measurement result is below the legal limit.
[bookmark: _Toc55399832]Test procedure of the two-measurement cycle second method
Table B.3 - Two-measurement cycle - second method
	Test method
	Measurements with different ethanol concentrations for the two measurements of a measurement cycle

	Applicability
	Applicable to all EBAs with a two-measurement cycle for detecting alcohol in the upper respiratory tract.

	Object of the test
	Verification of compliance with the provisions in R 126-1, 7.1.8 under ambient reference conditions.

	Precondition
	As defined in 2.5.2.

	Condition of the EUT
	Power is to be “on” for the duration of the test.

	Test procedure in brief
	The test comprises of 5 measurements with the special test gas.

	Measurement conditions
	Test gas generator: 	type 1 or type 2.
Variation of the alcohol concentration as a function of time:
· no variation (type 1 test gas generator); or
· plateau duration equal to 3 s (type 2 test gas generator).
Ethanol concentrations: 	
Test gas concentration for the first measurement:	0.40 mg/L (test gas no. 4)
Test gas concentration for the second measurement:	0.25 mg/L (test gas no. 3)
Test gas conditions:	delivered volume: 	3 L ± 0.1 L
			duration of injection: 	5 s ± 0.5 s
			all other parameters as defined in 2.4.3.1, Table 4 and 
			2.4.3.2, Table 6.
Ambient conditions: 	within reference conditions as defined in 2.4.1.

	EUT performance
	Number of measurements per test scheme: at least 5.
Time schedule: to be performed consecutively for each test scheme.
Parameters at least to be recorded:	as defined in 2.5.3.

	Acceptance criteria
	The EUT shall calculate the difference in the ethanol concentration between the two measurements and shall not calculate/display a final result, if the difference between the two measurement results is > 0.10 mg/L, or 20 % of the smaller of the two measurement results, depending on whichever is the greater.
It shall not deliver any measurement result and shall display an appropriate error message if applicable.


[bookmark: _Toc432934240][bookmark: _Toc532476671][bookmark: _Toc55399833][bookmark: _Toc89429294][bookmark: _Toc193720323][bookmark: _Toc199317614]Delay before measurement
Good measurement practice, regardless of technical solutions, 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.
National regulations may demand a mandatory observation period before each measurement in the field.
[bookmark: _Toc89429295][bookmark: _Toc193720324][bookmark: _Toc199317615][bookmark: _Toc20838890][bookmark: _Toc55399834]Annex C
Comparison table between R 126:2012 and R 126:2021
(Informative)
The items in the following table are ordered according to the numbering in the present edition (2021).
The 2012 edition of OIML R 126 was not adopted in Australia. While the table below is retained for completeness, it is not relevant for comparisons between different editions of NMI R 126.
Table C.1 - R 126-2
	[bookmark: _Hlk55476768]R 126:2012 (E)
	R 126:2021 (E)
	

	Ref.
	Description
	Ref.
	Description
	Remarks

	Part 2
	
	
	Part 2 Metrological controls and performance tests
	

	10
	Metrological controls
	1
	Metrological controls
	Clause extended with a general statement concerning provisions for measurement uncertainty.

	11
	Type evaluation approval
	2
	Type evaluation
	

	11.1
	Units submitted to type test
	2.1
	Instruments submitted for type evaluation
	Subclause regarding adjustment before type approval moved to 2.5.1.

	11.2
	Documentation
	2.2
	Documentation
	Documents concerning software are now listed as one point.

	11.3
	Examinations and tests
	2.3
	Examination and tests
	Reference added to clarify the tests to be performed.

	11.3.1
	Visual inspection
	2.3.1
	Visual examination
	“Adjustment facilities and “checking facilities” are now called “checking operations”.

	11.3.3
	Software validation procedure
	2.3.2
	Software validation
	Revised table with explanatory comments.
Examination level for storage (in insecure storage) and transmission of data is now raised to level “B”.
New requirements.
New table for the description of validation procedures.

	
	
	2.3.3
	Operational tests
	New subclause, part of “2.3 Examination and tests” is moved here for a more logical order.

	11.4
	Performance tests
	2.4
	Test conditions and test gas generator
	New clause/title.

	11.4.1
	Reference conditions
	2.4.1
	Reference conditions
	Conditions now written as a table,
new condition for the drift per hour for ambient temperature.

	11.4.2
	Breath profile
	2.4.2
	Relevant characteristics of human breath
	List of characteristics extended to breath temperature and relative humidity.

	11.4.3
	Test sample delivery apparatus
	2.4.3
	Test gas generator
	- 

	11.4.3.1
	Characteristic reference values of the test gas
	2.4.3.1
	Characteristics of the test gas
	Test gas parameters now presented as a table.
Remainder of the subclause moved to the 2.4.3.2 and 2.4.3.3.

	11.4.3.2

	Capability of the testing apparatus
	2.4.3.2
	Capabilities of the test gas generator
	More information about different types of test gas generators added,
Table with main features of the types introduced.
New table showing an overview of which simplified means are allowed for which test.

	11.4.3.3
	Type of testing apparatus
	
	
	

	
	
	2.4.3.3
	Guidelines for the use of compressed dry gases
	New subclause concerning the use of compressed dry gases.

	
	
	2.5
	Performance tests
	New subclause/title.

	11.3.2
	Test of instrumentation
	2.5.1
	General instructions
	New text, combining parts from 11.1, 11.3 and 11.3.2.

	11.4.4
	Errors under rated operating conditions
	2.5.2
	Preconditions for the tests
	New subclause, stating the preconditions valid for all tests.

	
	
	2.5.3
	Minimum parameters to be recorded
	New subclause, stating the parameters to be recorded for all tests.

	
	
	2.5.4
	Determination of errors and faults
	New subclause, description of the error calculation.

	11.4.4.1
	Accuracy tests
	2.5.5
	Accuracy tests
	-

	a)
	Maximum permissible errors and repeatability
	2.5.5.1
	Maximum permissible errors and repeatability
	Layout changed to a standardised table. 

	b)
	Drift
	2.5.5.2
	Drift
	Layout changed to a standardised table.
New specification of the test for long term drift. 

	c)
	Memory effects
	2.5.5.3
	Memory effects
	Layout changed to a standardised table.


	
	
	2.5.4
	Effect of water vapour (condensation)
	New test.

	
	
	2.5.6
	Influence factors of the conditions of injection
	
New subclause/title

	11.4.4.2
	Influence factors of the conditions of injection
	2.5.6.1
	Variations of the test gas parameters
	Layout changed to a standardised table, clarification of some test details.

	
	
	2.5.6.2
	Alcohol in the upper respiratory tract
	New mandatory obligation for testing.

	
	
	2.5.7
	Tests for operating conditions and physical influence factors
	New subclause/title.

	11.4.4.3
	Dry heat
	2.5.7.1
	Temperature test 
(dry heat and cold)
	Layout changed to a standardised table, definition of specific temperature for the different use-cases of EBAs.
Temperature modified.
New test sequence.

	11.4.4.4
	Cold
	
	
	

	11.4.4.5
	Damp heat, steady state (non-condensing)
	2.5.7.2
	Damp heat, steady state 
(non-condensing)
	Layout changed to a standardised table, definition of specific temperature for the different use-cases of EBAs.

	11.4.4.6
	Atmospheric pressure
	2.5.7.3
	Static atmospheric pressure
	Layout changed to a standardised table, clarification of some test details.
Uncertainty of the pressure sensor is added here.

	11.4.4.7
	Random vibration
	2.5.7.4
	Random vibration
	Layout changed to a standardised table.

	11.4.4.8
	DC mains voltage variations
	2.5.7.5
	DC mains voltage variations
	Layout changed to a standardised table. 

	11.4.4.9
	AC mains voltage variations
	2.5.7.6
	AC mains voltage variations
	Layout changed to a standardised table. 

	11.4.4.10
	AC mains frequency variations
	2.5.7.7
	AC mains frequency variations
	Layout changed to a standardised table. 

	11.4.4.11
	Low voltage of internal battery
	2.5.7.8
	Low voltage of internal battery
	Layout changed to a standardised table.
New procedure (0.9 × lower voltage level).

	
	
	2.5.7.9
	Power supply duration test
	New test.

	11.4.4.12
	Voltage variations of a road vehicle battery
	2.5.7.10
	Voltage variations of a road vehicle battery
	Layout changed to a standardised table, clarification of some test details.

	11.4.4.13
	Total fraction by volume of hydrocarbons (as methane equivalent) in the environment
	2.5.7.11
	Hydrocarbons in the environment
	Layout changed to a standardised table, clarification of some test details.

	11.4.4.14
	Influence of the volume fraction of CO2
	2.5.7.12
	Raised fraction of CO2 in the test gas
	Layout changed to a standardised table.
Correction of the test gas procedure according to Erratum 2 of R 126:2012.
CO2 concentration of the test gas decreased.

	11.4.5
	Disturbance tests
	2.5.8
	Disturbances tests
	Deleted text of the subclause, since it is already implemented in 2.5.1 to 2.5.4.

	11.4.5.2
	Conducted radio-frequency fields
	2.5.8.1
	Conducted (common mode) currents generated by RF EM fields
	Layout changed to a standardised table, clarification of some test details.

	11.4.5.1
	Radiated, radio frequency, electromagnetic fields
	2.5.8.2
	Radiated RF electromagnetic fields	
	New approach introducing test schemes A or B which allow special test modes.
Layout changed to a standardised table, clarification of some test details.
Extended frequency range up to 6 000 MHz.


	11.4.5.3
	Electrostatic discharges
	2.5.8.3
	Electrostatic discharges
	Layout changed to a standardised table, clarification of some test details.

	11.4.5.4
	Bursts on supply lines
	2.5.8.4
	Bursts (transients) on AC and DC mains
	Layout changed to a standardised table, clarification of some test details.

	
	
	2.5.8.5
	Surges on AC and DC mains power lines
	New test.

	11.4.5.5
	Bursts on signal, data and control lines
	2.5.8.6
	Bursts on signal, data and control lines
	Layout changed to a standardised table, clarification of some test details.

	
	
	2.5.8.7
	Ripple on DC mains power
	New test.

	
	
	2.5.8.8
	DC mains voltage dips, short interruptions and (short term) variations
	New test.

	11.4.5.7
	AC mains voltage dips, short interruptions and voltage variations
	2.5.8.9
	AC mains voltage dips, short interruptions and voltage variations
	Layout changed to a standardised table, clarification of some test details.

	11.4.5.6
	Surges on signal, data and control lines
	2.5.8.10
	Surges on signal, data and control lines
	Layout changed to a standardised table, clarification of some test details.

	11.4.5.8
	Electrical transient conduction for external batteries of a vehicle
	2.5.8.11
	Electrical transient conduction along supply lines
	Layout changed to a standardised table, clarification of some test details.

	
	
	2.5.8.12
	Electrical transient conduction via lines other than supply lines
	New test.

	11.4.5.9
	Mechanical shocks
	2.5.8.13
	Mechanical shock
	Layout changed to a standardised table, clarification of some test details.
Number of falls doubled for portable EBAs.

	11.4.5.10
	Shakes
	2.5.8.14
	Shakes
	Layout changed to a standardised table, clarification of some test details.

	11.4.5.11
	Damp heat cyclic (condensing)
	2.5.8.15
	Damp heat cyclic (condensing)
	Layout changed to a standardised table, clarification of some test details.

	11.4.5.12
	Storage test
	2.5.8.16
	Storage test
	Layout changed to a standardised table, clarification of some test details.

	
	
	2.5.8.17
	Vibration (as disturbance)
	New test (for stationary EBA only).

	11.4.5.13
	Durability
	2.5.8.18
	Durability
	- 

	11.4.6
	Physiological influence quantities
	2.5.9
	Physiological influence substances
	Layout changed to a standardised table, clarification of some test details.
New approach for the acceptance “sensitivity” criteria.
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	New subclause/title.

	
	
	2.6.1
	Sand and dust
	New test.

	
	
	2.6.2
	Salt mist	
	New test.

	
	
	2.6.3
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	New test.
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	3.1
	General considerations
	New subclause.
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	New subclause.
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	Subsequent verification
	New subclause.

	
	
	3.2
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	New subclause.

	
	
	3.3
	Visual examination
	New subclause.

	
	
	3.4
	Metrological examination
	New subclause.

	
	
	3.4.1
	Metrological precondition for performing tests
	New subclause.

	
	
	3.4.2
	Test gases used for verification
	New subclause.

	
	
	3.4.3
	Tests for initial or subsequent verifications
	New subclause.

	
	
	3.4.3.1
	Metrological examination
	New subclause.

	
	
	3.4.3.2
	Verification marks, seals and documentation
	New subclause.

	
	
	Annex A
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	New clause (re-introduced from edition 1998).

	Annex C
	Reference principle for the implementation of the tests (Informative)
	A.1
	Reference principle for the implementation of the test
	Revised text, revised symbols of the equations.

	
	
	A.2
	Example of a type 1 test gas generator
	New clause with new diagrams.

	
	
	A.3
	Example of a type 2 test gas generator
	New clause with new diagrams.

	Annex B
	General information and breath profile (Informative)
	A.4
	General information about breath profiles
	

	B.1
	Measurement flowrate during exhalation
	A.4.1
	Example of human breath profiles
	Revised subclause.

	
	
	A.4.1.1
	Flow profile
	Revised subclause.

	
	
	A.4.1.2
	Alcohol concentration profile
	New example of a volumetric diagram.

	B.2
	Measurement of the alcohol concentration during exhalation / determination of the alcohol plateau
	A.4.2
	Simulation of breath profiles with test gas generators
	Revised subclause.
Clarification of some details.

	
	
	A.4.2.1
	Simulated exhalation profiles
	Revised subclause.

	
	
	A.4.2.2
	Simulated alcohol profiles
	Revised subclause.

	Annex A
	Examples of detection of alcohol in upper respiratory tracts (Informative)
	Annex B
	Examples of detection of alcohol in upper respiratory tracts 
	

	A.1
	Peak method
	B.1
	Peak method
	

	
	
	B.1.1
	Principle of the peak method
	Revised subclause, new diagrams.

	
	
	B.1.2
	Test procedure for the peak method
	Revised subclause.

	A.2
	Two-measurement cycle
	B.2
	Two-measurement cycle – first and second methods
	Revised subclause.

	
	
	B.2.1
	Principle of the two-measurement cycle –
first method
	Revised subclause.

	
	
	B.2.2
	Test procedure of the two-measurement cycle - first method
	Revised subclause.

	
	
	B.2.3
	Principle of the two-measurement cycle - second method
	Revised subclause.

	
	
	B.2.4
	Test procedure of the two-measurement cycle - second method
	Revised subclause.

	A.3
	Delay before measurement
	B.3
	Delay before measurement
	- 
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(Informative)
At the time of publication, the editions indicated were valid. All referred documents are subject to revision, and the users of this Recommendation are encouraged to investigate the possibility of applying the most recent editions of the referred documents indicated below. Members of the IEC and ISO maintain registers of currently valid International Standards.

The actual status of the Standards referred to can also be found at:
	IEC Publications:	http://www.iec.ch/searchpub/cur_fut.htm
	ISO Publications:	http://www.iso.org
	OIML Publications:	https://www.oiml.org/en/publications/     (free download of PDF files).
In order to avoid any misunderstanding, it is highly recommended that all references to Standards in International Recommendations and International Documents be followed by the version referred to (generally the year or date).

	Ref.
	Standards and reference documents
	Description

	[1] 
	OIML V 1:2013

International vocabulary of terms in legal metrology (VIML)
	The VIML includes only the concepts used in the field of legal metrology. These concepts concern the activities of the legal metrology service, the relevant documents, as well as other problems linked with this activity. Also included in this Vocabulary are certain concepts of a general character which have been drawn from the VIM.


	[2] 
	OIML V 2-200:2012 International Vocabulary of Metrology - Basic and General Concepts and Associated Terms (VIM), 3rd Edition 
	Vocabulary, developed by the Joint Committee for Guides in Metrology (JCGM).

	[3] 
	OIML D 9:2004
Principles of metrological supervision
	

	[4] 
	OIML D 11:2013
General requirements for measuring instruments – Environmental conditions
	Guidance for establishing appropriate metrological performance. Testing requirements for influence quantities that may affect measuring instruments.

	[5] 
	OIML D 31:2019
General requirements for software-controlled measuring instruments
	

	[6] 
	OIML G 1-100:2008
Guide to the expression of uncertainty in Measurement (GUM)
	Evaluation of measurement data - Guide to the
Expression of uncertainty in measurement

	[7] 
	OIML G 1-104:2009
Evaluation of measurement data – An introduction to the “Guide to the expression of Uncertainty” and related documents
	This Guide introduces measurement uncertainty, the GUM, and the GUM Supplements and other documents

	[8] 
	IEC 60068-2-1:2007
Environmental testing - Part 2-1: Tests - Test A: Cold
	Deals with cold tests applicable to both non heat-dissipating and heat-dissipating specimens. The object of the cold test is limited to the determination of the ability of components, equipment or other articles to be used, transported or stored at low temperature. 

	[9] 
	IEC 60068-2-2:2007
Environmental testing - Part 2-2: Tests - Test B: Dry heat
	Deals with dry heat tests applicable both to heat-dissipating and non heat-dissipating specimens. The object of the dry heat test is limited to the determination of the ability of components, equipment or other articles to be used, transported or stored at high temperature.

	[10] 
	IEC 60068-2-11:1981
Basic environmental testing procedures - Part 2-11: Tests - Test Ka: Salt mist
	Compares resistance to deterioration from salt mist between specimens of similar construction. May be used to evaluate the quality and the uniformity of protective coatings.

	[11] 
	IEC 60068-2-18:2017
Environmental testing - Part 2-18: Tests - Test R and guidance: Water
	Provides test methods applicable to products which, during transportation, storage or in service, can be subjected to falling water drops, impacting water, immersion or high pressure water impact. 

	[12] 
	IEC 60068-2-30:2005
Environmental testing - Part 2-30: Tests - Test Db: Damp heat, cyclic (12 h + 12 h cycle)
	Determines the suitability of components, equipment or other articles for use, transportation and storage under conditions of high humidity - combined with cyclic temperature changes and producing condensation on the surface of the specimen.

	[13] 
	IEC 60068-2-31:2008
Environmental testing - Part 2-31: Tests - Test Ec: Rough handling shocks, primarily for equipment-type specimens
	Deals with a test procedure for simulating the effects of rough handling shocks, which may be received during repair work or rough handling in operational use.

	[14] 
	IEC 60068-2-47:2005
Environmental testing - Part 2-47: Test - Mounting of specimens for vibration, impact and similar dynamic tests
	Provides methods for mounting products as well as mounting requirements for equipment and other articles, for the series of dynamic tests.

	[15] 
	IEC 60068-2-64:2008
Environmental testing - Part 2-64: Tests - Test Fh: Vibration, broadband random and guidance
	Demonstrates the adequacy of specimens to resist dynamic loads without unacceptable degradation of its functional and/or structural integrity when subjected to the specified random vibration test requirements. 

	[16] 
	IEC 60068-2-78:2012
Environmental testing – Part 2-78: Tests – Test Cab: Damp heat, steady state
	Establishes a test method for determining the ability of components or equipment to withstand transportation, storage and use under conditions of high humidity. 

	[17] 
	IEC 60512-11-8:1995
Electromechanical components for electronic equipment - Basic testing procedures and measuring methods - Part 11: Climatic tests - Section 8: Test 11h - Sand and dust
	Defines a standard test method to assess the ability of a connector to withstand driving fine sand and dust.

	[18] 
	IEC 60529:1989+AMD1:1999+AMD2:2013
Degrees of protection provided by enclosures (IP Code)
	Applies to the classification of degrees of protection provided by enclosures for electrical equipment with a rated voltage not exceeding 72.5 kV. 

	[19] 
	IEC 60654-2:1979 +AMD1:1992
Operating conditions for industrial-process measurement and control equipment. Part 2: Power
	Gives the limiting values for power received by land-based and offshore industrial process measurement and control systems or parts of systems during operation. 

	[20] 
	IEC 60721-2-5:1991
Classification of environmental conditions - Part 2: Environmental conditions appearing in nature - Section 5: Dust, sand, salt mist
	Presents characteristics of dust, sand and salt mist appearing in nature, and describes the influences from these environmental factors to which products are liable to be exposed during storage, transportation and use.

	[21] 
	IEC TR 61000-4-1:2016
Electromagnetic compatibility (EMC) - Part 4-1: Testing and measurement techniques - Overview of IEC 61000-4 series
	Gives information and guidance on the EMC basic standards and other basic EMC documents published in the IEC 61000-4 series. 

	[22] 
	IEC 61000-4-2:2008
Electromagnetic compatibility (EMC) - Part 4-2: Testing and measurement techniques - Electrostatic discharge immunity test
	Relates to the immunity requirements and test methods for electrical and electronic equipment subjected to static electricity discharges, from operators directly, and from personnel to adjacent objects. 

	[23] 
	IEC 61000-4-3:2006 +AMD1:2007+AMD2:2010
Electromagnetic compatibility (EMC) - Part 4-3: Testing and measurement techniques - Radiated, radio-frequency, electromagnetic field immunity test
	Applicable to the immunity requirements of electrical and electronic equipment to radiated electromagnetic energy. Establishes test levels and the required test procedures. 

	[24] 
	IEC 61000-4-4:2012
Electromagnetic compatibility (EMC) – Part 4-4: Testing and measurement techniques – Electrical fast transient/burst immunity test
	Relates to the immunity of electrical and electronic equipment to repetitive electrical fast transients. Gives immunity requirements and test procedures related to electrical fast transients/bursts. 

	[25] 
	IEC 61000-4-5:2014+AMD1:2017
Electromagnetic compatibility (EMC) - Part 4-5: Testing and measurement techniques - Surge immunity test
	Relates to the immunity requirements, test methods, and range of recommended test levels for equipment with regard to unidirectional surges caused by over-voltages from switching and lightning transients. 

	[26] 
	IEC 61000-4-6:2013
Electromagnetic compatibility (EMC) - Part 4-6: Testing and measurement techniques - Immunity to conducted disturbances, induced by radio-frequency fields
	Relates to the conducted immunity requirements of electrical and electronic equipment to electromagnetic disturbances coming from intended radio-frequency (RF) transmitters in the frequency range 150 kHz up to 80 MHz.

	[27] 
	IEC 61000-4-11:2004+AMD1:2017
Electromagnetic compatibility (EMC) - Part 4-11: Testing and measurement techniques - Voltage dips, short interruptions and voltage variations immunity tests
	Defines the immunity test methods and range of preferred test levels for electrical and electronic equipment connected to low-voltage power supply networks for voltage dips, short interruptions, and voltage variations. 

	[28] 
	IEC 61000-4-17:1999 +AMD1:2001+AMD2:2008
Electromagnetic compatibility (EMC) - Part 4-17: Testing and measurement techniques - Ripple on d.c. input power port immunity test
	Defines test methods for immunity to ripple at the DC input power port of electrical or electronic equipment. Applies to low-voltage DC power ports of equipment supplied by external rectifier systems, or batteries which are being charged.

	[29] 
	IEC 61000-4-20:2010
Electromagnetic compatibility (EMC) - Part 4-20: Testing and measurement techniques - Emission and immunity testing in transverse electromagnetic (TEM) waveguides
	Relates to emission and immunity test methods for electrical and electronic equipment using various types of transverse electromagnetic (TEM) waveguides.

	[30] 
	IEC 61000-4-29:2000
Electromagnetic compatibility (EMC) - Part 4-29: Testing and measurement techniques - Voltage dips, short interruptions and voltage variations on d.c. input power port immunity tests
	Establishes a common and reproducible basis for testing electrical and electronic equipment when subjected to voltage dips, short interruptions or voltage variations on DC power ports. 

	[31] 
	IEC 61000-6-1:2016
Electromagnetic compatibility (EMC) - Part 6-1: Generic standards - Immunity standard for residential, commercial and light-industrial environments
	Applies to electrical and electronic equipment intended for use in residential, commercial, public and light-industrial locations. Immunity requirements in the frequency range 0 Hz to 400 GHz are covered.

	[32] 
	IEC 61000-6-2:2016
Electromagnetic compatibility (EMC) - Part 6-2: Generic standards - Immunity standard for industrial environments
	Applies to electrical and electronic equipment intended for use in industrial locations, as described below. Immunity requirements in the frequency range 0 Hz to 400 GHz are covered. 

	[33] 
	ISO 7637-2:2011
Road vehicles — Electrical disturbances from conduction and coupling — Part 2: Electrical transient conduction along supply lines only
	Specifies test methods and procedures to ensure the compatibility to conducted electrical transients of equipment installed on passenger cars and commercial vehicles fitted with 12 V or 24 V electrical systems.

	[34] 
	ISO 7637-3:2016
Road vehicles — Electrical disturbances from conduction and coupling — Part 3: Electrical transient transmission by capacitive and inductive coupling via lines other than supply lines
	Defines bench test methods to evaluate the immunity of devices under test (DUTs) to transient pulses coupled to lines other than supply lines. 

	[35] 
	ISO 16750-2:2012
Road vehicles — Environmental conditions and testing for electrical and electronic equipment — Part 2: Electrical loads
	Applies to electric and electronic systems/components for road vehicles. Describes the potential environmental stresses and specifies tests and requirements recommended for the specific mounting location on/in the road vehicle.

	[36] 
	OIML G 19:2017
The role of measurement uncertainty in conformity assessment decisions in legal metrology
	

	[37] 
	David Grubb, Lars Lindberg: Exhalation profile and elimination kinetics of mouth alcohol, Blutalkohol Vol 48/2011, p. 57 - 66
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