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Preface

This Standard was prepared by Standards Australia Committee CS-077, to supersede AS 3547—1997,
Breath alcohol testing devices for personal use.

AS 3547—1997 will also remain current for 18 months after the date of publication of this Standard and after
this time it will be superseded by AS 3547:2019. Regulatory authorities that reference this Standard in
regulation may apply these requirements at a different time. Users of this Standard should consult with these
authorities to confirm their requirements.

The objective of this Standard is to specify requirements for the performance, testing and marking of
breath alcohol testing devices for uses such as, but not limited to, personal, workplace and medical screening
purposes.

The type classifications from the previous edition have remained, with the exception of Type 1 single-
use devices which has been removed.

The requirements for a passive testing device are not covered by this Standard, as there are large variants on
what may be considered the measured sample and its relation to the subject’s breath alcohol concentration.
Devices which conform with this Standard may also possess the function for passive testing.

Table A.1 of AS 3547—1997 was based on a blood to breath ratio of 2300:1. However, to be compliant with
law enforcement of breath alcohol across Australia and legal units of measurement defined in the
National Measurement Regulations, measurement units of grams of alcohol in 210 L of breath (g/210 L) have
been used in this Standard.

The terms “normative” and “informative” are used in Standards to define the application of the
appendices to which they apply. A “normative” appendix is an integral part of a Standard, whereas an
“informative” appendix is only for information and guidance.

© Standards Australia Limited 2019
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Introduction

The committee was aware that recalibration of electronic breath testing devices at regular intervals is vital
if accurate results are to be obtained. Provision of recalibration facilities to the general public at a
reasonable price, should, in the opinion of the committee, be a prerequisite for the sale of electronic breath
alcohol devices. Such a requirement could not be included in an Australian Standard product specification,
and it is therefore only included as a recommendation for consideration by the appropriate regulatory
authorities and by the suppliers of these devices. Informative sections on the periodic verification and
calibration methods have been included as guidance.

While the committee acknowledges the use of passive testing, which is a qualitative, non-contact test, it is
outside the scope of this Standard.

Requirements specified for Type 4 breath alcohol testing devices, such as those which are fitted to
motor vehicles or machinery relate only to the performance and accuracy of these devices in measuring the
alcohol content of expired air and in providing an appropriate output signal to the circuitry which
interacts with the vehicle or machine.

Requirements are not included for systems which are designed to ensure that only the driver’s or operator’s
breath is measured and no other source of air is introduced into the device. The means by which these
devices interact with motor vehicles or machinery to inhibit their use are also not specified. In both
instances these functions were considered to be beyond the scope of this Standard.

A Standard covering personal and single-use devices is anticipated at a future time.

© Standards Australia Limited 2019
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Australian Standard®

Breath alcohol testing devices
Section 1 Scope and general

1.1 Scope

This Standard specifies requirements for the performance, testing and marking of breath alcohol testing
devices for uses such as, but not limited to, personal, workplace and medical screening purposes.

This Standard excludes those devices used by the police, or for, evidential or mandatory
interlock purposes.

NOTE 1 Section 4 and Appendix A and Appendix B cover recommended methods of calibration for these devices.

NOTE2 NMIR 126 applies to evidential breath analysers (EBAs) devices used for the measurement of alcohol in
the breath, usable for evidential purposes, see Bibliography.

1.2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. Nominally, the latest edition of the reference document (including
any amendments) applies:

NOTE Documents for informative purposes are listed in the Bibliography.

AS 60068.2.1, Environmental testing, Part 2.1: Tests — Tests A: Cold

AS 60068.2.2, Environmental testing, Part 2.2: Tests — Tests B: Dry heat

AS 60068.2.6, Environmental testing, Part 2.6: Tests — Test Fc: Vibration (sinusoidal)

AS 60068.2.30, Environmental testing, Part 2.30: Tests — Tests Db and guidance: Damp heat, cyclic (12 + 12-
hour cycle)

AS 60068.2.32, Environmental testing, Part 2.32: Tests — Tests Ed: Free fall
AS 60068.2.78, Environmental testing, Part 2.78: Tests — Tests Cab: Damp heat, steady state

AS/NZSIEC 61000.4.2, Electromagnetic compatibility (EMC), Part 4.2: Testing and measurement techniques
— Electrostatic discharge immunity test

AS/NZS IEC 61000.4.3, Electromagnetic compatibility (EMC), Part 4.3: Testing and measurement
techniques — Radiated, radio-frequency, electromagnetic field immunity test

AS ISO 17034, General requirements for the competence of reference material producers
AS ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories
NZS 3100, Approval and test specification — General requirements for electrical equipment

ISO/IEC Guide 99, International vocabulary of metrology — Basic and general concepts and associated
terms (VIM)

1.3 Terms and definitions

For the purpose of this Standard, the following terms and definitions apply.

© Standards Australia Limited 2019



AS 3547:2019 2

13.1

adjustment of a measuring system

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

Note 1 to entry: Types of adjustment of a measuring system include zero adjustment of a measuring system, offset
adjustment, and span adjustment (also referred to as gain adjustment).

Note 2 to entry: Adjustment of a measuring system should not be confused with calibration, which is a prerequisite
for adjustment.

Note 3 to entry: After an adjustment of a measuring system, the measuring system usually needs to be recalibrated.
[SOURCE: ISO/IEC Guide 99: 2007, definition 3.11]

1.3.2

alcohol

unmodified term “alcohol” refers specifically to the chemical substance ethanol which, in the context of
this Standard, may occur in either a liquid or gaseous form

Note 1 to entry: Ethanol is also referred to as ethyl alcohol.

1.3.3
breath alcohol testing device
device which measures the mass concentration of alcohol in an appropriate sample of expired air

134

calibration

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

Note 1 to entry: Calibration should not be confused with adjustment of a measuring system, often mistakenly
called “self-calibration”, nor with verification of calibration.

[SOURCE: ISO/IEC Guide 99: 2007, definition 2.39, original Notes 1 and 3 not included]

135
corridor air
expired air from the upper part of the respiratory tract, as opposed to deep lung air

1.3.6
deep lung air
expired air from the lower part of the respiratory tract, including a proportion of alveolar air

1.3.7

designated breath alcohol concentration

prescribed breath alcohol concentration against which the user’s breath alcohol concentration will
be compared

1.3.8

devices

1.3.8.1

Type 2

portable electronic breath alcohol testing devices

Note 1 to entry: Also referred to as hand-held devices.

© Standards Australia Limited 2019
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1.3.8.2
Type 3
electronic breath alcohol testing devices designed for use in fixed installations

1.3.8.3

Type 4

electronic breath alcohol testing devices such as, but not limited to, those which are installed to control the
usage of motor vehicles or other machinery

Note 1 to entry: Also referred to as interlock devices.

1.3.9
masking capabilities
result is displayed as 0.000 or .000 below a nominated value

Note 1 to entry: This nominated value may be defined by the manufacturer or specified in agreement between
the user and manufacturer.

1.3.10
may
indicates the existence of an option

1.3.11

measurement standard

realization of the definition of a given quantity, with stated quantity value and associated measurement
uncertainty, used as a reference

Note 1 to entry: For example, certified reference material providing quantity value with measurement
uncertainty for the mass concentration of alcohol in water.

[SOURCE: ISO/TECGuide 99: 2007, definition 5.1, original Examples 1to 6 and Notes 1to 9 notincluded.
new Note 1 added]

1.3.12

metrological traceability

property of a measurement result whereby the result can be related to a reference through a
documented unbroken chain of calibrations, each contributing to the measurement uncertainty

[SOURCE: ISO/IEC Guide 99: 2007, definition 2.41, original Notes 1 to 8 not included]

1.3.13

recovery time

time taken for a breath alcohol testing device to be ready to receive another sample of expired air after
a result from one sample of expired air has been obtained

1.3.14

self-adjust function

process whereby a breath alcohol testing device automatically checks and potentially adjusts itself against a
reference without the need for manual intervention

1.3.15
shall
indicates that a statement is mandatory

1.3.16
should
indicates a recommendation

© Standards Australia Limited 2019



AS 3547:2019 4

Section2 Product specifications

2.1 Units of measurement

The device shall read in grams of alcohol per 210 litres (L) of exhaled breath, i.e. g/210 L.

NOTE Historically, alcohol measurements were made in terms of alcohol in blood and had units of grams of
alcohol per 100 mL of blood or % BAC. With the specified devices in this Standard the measurement is of alcohol

content in the breath. The conversion factor is dependent on the individual, with an adopted average blood to breath
ratio of 2100:1.

2.2 Sample requirements

2.2.1 Minimum volume

A minimum sample volume of 1 L shall be required. The test result shall not be displayed where the
minimum volume is not achieved. Signal or notification may indicate if the minimum volume is not
achieved.

2.2.2 Continuity of sample

Continuity of the sample shall be monitored. The sample shall not be accepted where the flow rate falls
below the minimum acceptable flow rate before the end of the sample.

2.2.3 Flow rate

The minimum acceptable flow rate shall be between 6 and 10 L/min. The device shall be capable of
accepting a flow rate of 36 L/min. All flow rates accepted by the device shall give results within the
maximum permissible errors (MPEs).

2.2.4 Maximum pressure required

The maximum back pressure required to provide a sample shall not exceed 30 h Pa at 12 L/min.
2.3 Presentation of results

2.3.1 Number of digits

The display of digits shall be one of the following:

(@) azero followed by a decimal point, followed by 3 decimal places, e.g. 0.000.
(b) aclearly defined decimal point followed by 3 decimal places, e.g. .000.

NOTE For the purpose of this Standard, option (a) is used to present measurements.

2.3.2 Units

The measurement units shall be displayed, or printed, in close proximity to the measurement result.
2.3.3 Display time

2.3.3.1 Type 2devices

The result shall be retained on the display for a minimum period of 10 s, or until manually re-set. It
shall be possible for the result to be recalled on the display.

© Standards Australia Limited 2019
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2.3.3.2 All devices

There shall be a clarity between previous test results and the current test result to ensure the two cannot be
confused.

A new measurement may be able to be manually initiated at any time during the display of the result.

NOTE See Clause 2.4.5 for recovery times.
2.4 Metrological requirements

2.4.1 Traceability

The device shall be able to be adjusted and calibrated in a manner such that metrological traceability is
established.

2.4.2 Range

The minimum range shall be 0.000 to 0.300 g/210 L. Any value exceeding the maximum of the device
shall be clearly indicated as such.

2.4.3 Maximum permissible errors (MPEs)

The MPEs shall be as follows:

(@) 0.005 g/210L for readings of 0.000 to 0.050 g/210 L.

(b) 10 % of the displayed reading value, for readings above 0.050 g/210 L.
MPEs shall be maintained over a minimum period of 6 months.

MPE:s shall not be affected by the charging status of the power source, e.g. batteries, voltage.

2.4.4 Presentation ofresults

Where a device has masking capability, the masking function shall not equal or exceed a level of
0.020 g/210 L. The masking function shall not interfere with calibration of the device.

2.4.5 Frequency and recoverytimes
The device shall be able to take a further measurement within the following time frames:
(@) Lessthan or equal to 1 min for readings between 0.000 and less than or equal to 0.100 g/210 L.

(b) Lessthan or equal to 3 min for readings greater than 0.100 to 0.300 g/210 L.

2.4.6 Memory affect

Results shall not be affected by a previous test to the extent that it falls outside the MPEs.
2.5 Physical requirements

2.5.1 Power source

Devices with an internal power supply (e.g. Type 2 devices or Type 4 devices with a detachable handset) shall
indicate when power is getting low. The device shall maintain accuracy over the entire state of charge.

© Standards Australia Limited 2019
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2.5.2 Electrical safety for Type 3 devices

Type 3 devices shall be in accordance with the electrical safety requirement in AS/NZS 3100.

2.5.3 Environmental conditions
Devices shall have an operating range of, at a minimum, 0 °C to 45 °C.

NOTE 1 Where the device is operated outside this specified range, then it may indicate that it cannot
take a sample.

The devices shall be capable of exposure to temperatures in the range of —10 °C to 70 °C.
NOTE 2 When testing Type 3 devices, gas cylinders which have a lower maximum temperature, should be
removed. Where this is not possible, the maximum temperature should be reduced to the maximum safe working

temperature.

The device shall maintain accuracy operating at a relative humidity of 30 % to 90 % RH, tested in accordance
with AS 60068.2.78.

2.5.4 Interlocking function for Type 4 devices

2.5.4.1 Activation of interlockfunction

When tested, the Type 4 device shall not activate the interlock function when the reading on the display is
below the designated breath alcohol concentration.

The interlock function shall activate when the reading on the display is equal to or above the designated breath
alcohol concentration.

For devices which are designed so that the designated breath alcohol concentration can be varied, the
test shall be performed with the designated breath alcohol concentration set at 0.050 g/210 L. The test shall
be repeated with the designated breath alcohol concentration set at 0.020 g/210 L.

NOTE This second test may be completed on a second device.

The readings used to demonstrate the interlock function shall not be greater than 0.005 g/210 L above or
below the designated breath alcohol concentration.

2.5.5 Hygiene functions

The mouthpiece for the device shall be supplied and provided in a format that prevents contamination.

2.5.6 Electrical disturbances

The device results shall not be affected by electrostatic discharge or electromagnetic fields. Results
produced during these disturbances shall be within MPEs, or the device may give no result. Testing
shall be in accordance with Clause 3.4.6.

2.5.7 Shock and vibration

Type 2 devices shall be able to withstand a 1 m drop in accordance with AS 60068.2.32. Where Type 4 devices
have a detachable handset, the handset shall be capable of withstanding a 1 m drop.

All devices shall be able to withstand vibration (sinusoidal) tests in accordance with AS 60068.2.6. The test
criteria shall be as follows:

(@ Frequencyrange — 10 Hz to 150 Hz.
(b) Maximum acceleration level — 10 ms-2.

© Standards Australia Limited 2019



7 AS 3547:2019

(¢ Number of sweep cycles per axis— 20.

2.5.8 Data storage

For devices that store multiple records, the device shall have a means to prevent inadvertent overwrite
of previous results.

2.5.9 Interfering substances

The influence of the following substances shall give results within the MPEs or the device indicate an
error and give no result:

(@) Acetone.
(b) Carbon monoxide.
(c) Methane.

(d) Methanol.

2.6 Information and markings

2.6.1 Information
The following information shall be supplied with all devices:

(@ Instructions on how to use thedevice.

(b) Awarning, “ALCOHOL SHOULD NOT BE CONSUMED FOR AT LEAST 15 MIN PRIOR TO USING
THE DEVICE”.

(¢) Instructions on how to interpret the result given by the device.
(d) Storage instructions.

(e) Manufacturer’s recommended calibration period of the device, and details of calibration and servicing
requirements.

NOTE This includes advice on how relocation of the device (e.g. relocated to a different altitude from that
at which the device was originally calibrated) may affect such requirements.

(H Indication of the maximum reading which can be displayed by the device, and how the device
indicates that this maximum has beenreached.

(8) A Type 4 device shall also indicate the designated breath alcohol concentration at which the interlock
function of the device is set.

2.6.2 Marking

All devices shall be clearly and indelibly marked with the following information:
(@) Manufacturer’s name.

(b) Device model.

(c) Device serial number.

A Type 3 device shall also contain the following:

(i) Instructions on how to use thedevice.

(i) A warning that alcohol should not be consumed at least 15 min prior to using the device.
© Standards Australia Limited 2019
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2.7 Calibration requirements

The device shall maintain the performance requirements of Clause 2.4. The device shall be in accordance with the
testing requirements of Clause 3, including the drift requirements at a minimum of 6 months.

The device shall —

(@) be capable of being adjusted;

(b) not be inadvertently adjusted; and

(c)  have an indication of when recalibration is due.

A device with any self-adjust function shall ensure conformance with MPEs over the minimum 6
month period.

NOTE1 Suppliers of breath alcohol testing devices are advised that means of recalibration and servicing should
be made available.

NOTE 2 Clause 2.6.1(e) requires the manufacturers to provide a recommended calibration period for the device.

© Standards Australia Limited 2019
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Section 3 Product testing

3.1 General

Laboratories that perform the tests outlined in this Standard shall meet the requirements of AS
ISO/IEC 17025.

Methods of calibration for devices should be in accordance with Clause 4.3.

NOTE See Appendix A (wet bath) and Appendix B (dry gas) for further tests methods for devices.

3.2 Sample requirements

A clean and dry mouthpiece shall be used for all tests. The mouthpiece for the device shall be supplied and
provided in a format that prevents contamination.

3.2.1 Minimum volume

No sample shall be accepted or result given where the sample provided is 0.9 L or less. The result shall
be given where the sample provided is 1.1 L or greater. Each volume shall be tested 10 times.

3.2.2 Continuity of flow

The test shall start with the sample at 12 L/min. The flow rate shall drop to 5 L/min at 0.5 L or 2.5 s into
the sample. The sample shall not be accepted if the flow rate drops below the minimum acceptable flow
rate, as specified in Clause 2.2.3.

The flow rate shall be tested 10 times.

3.2.3 Flow rate

The device shall be tested at the following flow rates:

(a) the manufacturer’s specified minimum acceptable flow rate.
(b) 12 L/min.

(9 36L/min.

Each sample shall have a concentration of 0.05 g/210 L and a volume of, at a minimum, 1.2L. All results
shall be within the MPEs.

Each flow rate shall be tested 10 times.

3.2.4 Maximum pressure required

Samples shall be provided through the supplied mouthpiece at a flow rate of 12 L/min. The back
pressure required to provide the sample shall not exceed 30 h Pa.

3.3 Metrological requirements

3.3.1 Traceability

To ensure documented evidence of metrological traceability, all reference alcohol measurements shall
be in accordance with the requirements of AS ISO 17034.

NOTE 1 This includes documentation of the testing of equipment such as thermometers, pressure gauges,
flowmeters and all other equipment used to prepare working alcohol measurements.
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Results shall be expressed in units of g/210 L.

NOTE2 See metrological traceability definition at Clause1.3.12.

3.3.2 Range

Where the sample is above the specified maximum the instrument shall indicate the sample is over
range. The maximum of the sample range shall be 0.300 g/210 L, unless specified higher by the
manufacturer. Testing at a concentration higher than the specified maximum shall be conducted to
ensure the over range response is given.

3.3.3 Accuracy

Thefollowingtests shall determine conformance with the requirements of MPEs and long-term stability
as specified in Clause 2.4.3:

(@) Accuracy Each of the following samples shall be tested 10 times:
(i) 0.000g/210L.
(i) 0.020 g/210L.
(i) 0.050 g/210 L.
(iv) 0.100g/210 L.
(v) 0.300 (or maximum) g/210 L.
All the measurements shall be within MPEs.

All test series shall be in accordance with Clause 3.3.5. All test series shall be conducted with each
test recording the time between the result provided and the device being ready for the next test.

(b)  Drift After a period of 6 months from the initial accuracy tests, each of the following sample
concentrations shall be tested 10 times:

(i) 0.020g/210L.

(i) 0.050 g/210L.

(i) 0.100g/210 L.

All measurements shall be within MPEs.

Where a longer calibration interval is specified by the manufacturer, these drift tests shall be
repeated at the specified interval.

3.3.4 Presentation ofresults
Units of measurement shall be accessible for determining results.

Where the device has masking capabilities, samples above and below the masking level shall be provided to
determine the operating function. Masking shall not interfere with calibrations.

3.3.5 Recovery times

Tests specified in Clause 3.3.3(a) shall be used to determine conformance with the recovery times specified
in Clause 2.4.5. For each test, measure the time between a result displayed and the device being ready
to take the next test sample.
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3.3.6 Memory effect

Two sample concentrations, of 0.020 g/210 L and 0.300 g/210 L, shall determine conformance of the device in
accordance with Clause 2.4.6, i.e. the result is not effected by a previous result.

The two concentrations, 0.020 g/210 L and 0.300 g/210 L, shall each be tested alternately 10 times in a
row, as soon as the device is ready to take the next sample. All results shall be within the MPEs.

3.4 Physical requirements

3.4.1 Power source

The following tests shall determine conformance to the requirements of Clause 2.5.1, for a device with an
internal power supply (e.g. a Type 2 device or a Type 4 device with a detachable handset).

(@) Reduce the supply voltage until the device indicates low power. With the specified type of battery
at this voltage it shall complete, at a minimum, two tests.

() Reduce the supply voltage until the device ceases to operate. Increase the voltage until the device
just starts to operate. At this voltage conduct five tests with a concentration of 0.050 g/210 L. All
results shall be within the MPEs.

The maximum internal impedance of the specified type of battery shall be in accordance with the
manufacturer’s specifications. Where an alternate power supply is used to simulate a draining internal
battery, the internal impedance of the specified type of internal battery shall be simulated.

3.4.2 Electrical safety of Type 3 devices

Devices shall conform with relevant sections of electrical safety requirement in AS/NZS 3100.

3.4.3 Environmental conditions

The following tests shall determine conformance of the devices with the operating and storage
conditions specified in Clause 2.5.3.

3.4.3.1 Test at extremes of operating conditions
The tests shall be as follows:

(@) Cold — Testin accordance with AS 60068.2.1 using parameters of 0 °C, 2 h duration and gradual change
in temperature.

(b) Dry heat — Test in accordance with AS 60068.2.2 using parameters of 45 °C, 2 h duration and gradual
change in temperature.

A concentration of 0.050 g/210 L shall be tested five times in accordance with the set conditions [see
Clause 3.4.3.1(a) and (b)] after the 2 h stabilization period. All results shall be within the MPEs.

3.4.3.2 Test at high humidity
Damp heat shall be tested in accordance with AS 60068.2.78 using parameters 45 °C, 90 % RH, 24 h.

A concentration of 0.050 g/210 Lshall be tested five times in accordance with the damp heat conditions
after the 24 h stabilization period. All results shall be within the MPEs.
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3.4.3.3 Tests at extremes of exposure conditions
The tests shall be as follows:

(@) Cold — Testin accordance with AS 60068.2.1 using parameters of —10 °C, 2 h duration and gradual
change in temperature.

(b) Dry heat — Test in accordance with AS 60068.2.2 using parameters of 70 °C, 6 h duration and gradual
change in temperature.

Concentrations of 0.050 g/210 L shall be tested five times as soon as the device has returned to room
temperature. All results shall be within the MPEs.

3.4.3.4 Damp heat cyclic

Test the suitability of the device for use and storage under conditions of high humidity when combined with
cyclic temperature changes and, in general, producing condensation on the surface of the device, in
accordance with AS 60068.2.30 using upper temperature of 55 °C and two cycles.

Concentrations of 0.050 g/210 L shall be tested five times as soon as the device has returned to room
temperature. All results shall be within the MPEs.

3.4.4 Interlock functions

The following tests shall determine conformance with the activation requirements of an interlock, as
specified in Clause 2.5.4.1:

(@) Test the device to demonstrate the interlock function is not activated when a reading below the
designated breath alcohol concentration is displayed by the device.

This shall be demonstrated three times when a reading no greater than 0.005 g/210 L below the
designated breath alcohol concentration is displayed by the device.

Record the reading displayed by the device along with the performance of the interlock function each
time. For devices with a variable designated blood breath alcohol concentration, repeat this step
with the designated breath alcohol concentration set at 0.020 g/210 L.

(b) Testthe device to demonstrate activation of the interlock function when a reading equal to or above the
designated breath alcohol concentration is displayed by the device.

This shall be demonstrated three times when a reading equal to or not greater than 0.005 g/210 L above
the designated breath alcohol concentration is displayed by the device.

Record the reading displayed by the device along with the performance of the interlock function each
time. For devices with a variable designated breath alcohol concentration, repeat this step with
the designated breath alcohol concentration set at 0.020 g/210 L.

NOTE The 0.020 g/210 L test may be completed on a second device.

3.4.5 Hygiene functions

The mouthpiece(s) for the device shall be supplied and provided in a format that prevents contamination.

3.4.6 Electrical disturbances

The following tests shall determine conformance with results not affected by electrical disturbances,
as specified in Clause 2.5.6.

(@) Electrostatic discharge The device shall be tested in accordance with AS/NZS
IEC 61000.4.2 with a contact discharge voltage of 6 kV and an air discharge voltage of 8 kV. One test
shall be conducted before the disturbance. Ten tests shall be conducted during the
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disturbance. During each of the 10 tests a discharge shall be applied to the device for each type of
discharge. The time interval between successive discharges shall be at least 10 s.

(b) Immunity to electromagnetic fields The device shall be tested in accordance with
AS/NZSIEC61000.4.3 with afrequencyrange of 26 MHzto 2 GHz,and a field strength of 10 V/m.

Concentrations of 0.050 g/210 Lshall be tested. Results shall be within the MPEs or the device indicate
an error and give no result.

3.4.7 Shock and vibration

The following tests shall determine conformance with the shock and vibration requirements specified
in Clause 2.5.7:

(@) Drop test — Type 2 devices and detachable Type 4 handsets Test in accordance with AS 60068.2.32 with
a test surface of concrete and drop height of 1 m (2 falls, 1 each front and back face).

(b)  Vibration Test in accordance with AS 60068.2.6 with a frequency range of 10 Hz to 150 Hz, a
maximum acceleration level of 10 ms-2, and the number of sweep cycles per axis of 20.

Concentrations of 0.050 g/210 L shall be tested five times as soon as the device has been subjected to
these disturbances. All results shall be within the MPEs.

3.4.8 Data storage
Where data storage is provided, recalled data shall be consistent with original data.

NOTE This also refers to downloaded data.

3.4.9 Interfering substances

The following tests shall determine conformance with the requirements for possible interfering
substances, as specified in Clause 2.5.9.

With a background ethanol sample concentration of 0.080 g/210 L, the interfering substances in Table 3.1
shall be introduced and their effect on the results determined. The concentration of the interfering
substance is specified in Table 3.1, with each to be introduced and tested separately from the other
interfering substances. Results shall be within the MPEs or the device indicate an error and give no
result.
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Table 3.1 — Interfering substances

Interfering substance

Nominal vapour mass concentration

mg/L 5 %
Acetone 0.50
Carbon monoxide 0.20
Methane 0.30
Methanol 0.02
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Section 4 Periodic calibration

4.1 Calibration duringuse

To ensure ongoing accuracy of the breath alcohol testing device, periodic calibration should be
completed.

The interval between successive calibrations may be determined by —
(@) user needs;

(b) the required MPE measurement;

(c) frequency of use; and

(d) the manufacturer’s specifications.

Alternatively, a period of no more than 12 months or 5 000 uses, whichever occurs first, should be
used as a default calibration interval. The number of uses may be in accordance with manufacturer’s
specifications.

NOTE Means of calibration should be available where a device has remained on the shelf without calibration for
a long period of time before purchase.

Where the device has been subject to repair or improper handling, which may influence measurement
performance and the fulfilment of quality conformance requirements, recalibration should be
completed.

4.2 Calibration method

4.2.1 General

Methods of calibration for devices should be in accordance with the requirements in Section 2 and
Section 3.

NOTE1 See Appendix A (wet bath) and Appendix B (dry gas) for further test methods for devices.

During the testing for conformity of a device the sample concentrations listed in Clause 3.3.3 should be
utilized. During routine calibrations concentrations of —

(@) 0.000g/210L;
(b) 0.020 g/210 L; and/or (c)
0.050 g/210 L; and (d)
0.100 g/210 L,
should be used to confirm accuracy and linearity over the critical range.
NOTE 2 Customer requirements may determine alternate concentrations.

Where the readings provided are within the specified MPEs for the device, the device can be regarded
as having “passed”. Where the reading falls outside the specified MPEs the device has “failed” and will
require adjustment according to the manufacturer’sspecifications.

The following procedure gives a typical test and adjustment:
(@) Test, and where necessary adjust the device.

(b) Re-test immediately, and re-test for stability after a rest period (e.g. 2—3 h).

© Standards Australia Limited 2019



AS 3547:2019 16

All test results should be in accordance with the specified MPEs for the device.

NOTE3 The actual procedure may vary according to manufacturer’s specifications.

4.2.2 Testrecords

The test results of the calibration should be retained, and contain the following, where applicable:

(a)
(b)
(c)
(d)
(e)

(8)
ey
@
0)

(k)

Simulated breath alcohol concentration(s) tested.

Result(s) displayed by the device.

Reference to this Standard and the test method, e.g. Appendix A, AS 3547.

Where a wet bath (see Appendix A) is used, provide the ethanol solution identification/certification.
Where a dry gas (see Appendix B) is used, provide the following:

(i) Equivalent breath alcohol concentration (BrAC).

(i) Gas manufacturer’s batch/certification reference number.

(iii) Manufacturer’s container number.

The details of the device tested as follows:

(i) Model.

(ii)  Serial number.

(iii) BAC ratio.

Where the device has been adjusted, the result before adjustment.

Test certificate reference number oridentifier.

Date, time and result of each stage’s sample taken during the recertification process.
Name of the person conducting the test.

Date of test.

4.2.3 Test certificate

A certificate should be issued identifying that the device conforms with the manufacturer’s
specifications and this Standard, and contain the following, where applicable:

(a)
(b)

Certificate identifier — A unique certificate number that can be traced to the test records.

Certification standard — The equivalent BrAC, the gas manufacturer’s batch/certification reference
number, the manufacturer’s container number.

Device identification — Model, serial number, date of testing.
Identification of issuing authority.

Conformance statement — Reference to this Standard and the test method, e.g. Appendix A, AS
3547, or an internal method, and the date the next recalibration is due where requested by the
customer.
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4.2.4 Label

A label should be affixed to the device in a readily visible position that displays the date of calibration
and reference to the calibration certificate identifier and where required, when the next recalibration
is recommended.

NOTE This is optional if the “next due date” can be shown on the display of the device.

4.3 Calibration system

The measurement system should be suitable for the specified range(s) of measurements and required
measurement accuracy. The calibration system should be in accordance with the requirements for
traceability specified in Clause 3.3.1. This will include the reference alcohol standard and temperature
measurement for wet bath samples, and cylinder contents, along with pressure and temperature
measurements for dry gas samples. At each target value, the uncertainty of the reference alcohol standard
measurement (e.g. certified reference material) should not exceed one-quarter of the MPEs
measurement. Associate measurement equipment should require a calibration measurement
uncertainty less than one-quarter of the test method accuracy requirement for that measurement.
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Appendix A
(informative)

Test method for breath alcohol testing devices using simulated
expired air (wet bath)

A.1 Scope

This Appendix provides a method for testing breath alcohol testing devices by using simulated expired
air.

A.2 Principle

Simulated expired human breath representing a specific breath alcohol concentration is produced by
passing air through an ethanol solution of the required concentration. The prepared gas mixture should
be introduced into the breath alcohol testing device and the resulting reading compared to the known sample
concentration to calibrate or allow adjustment of the device.

A.3 Reagents

A.3.1 Ethanol

Anhydrous ethanol or a certified aqueous solution.

A.3.2 Carrier gas

An inert gas, generally compressed or background air is introduced into the system. Unless otherwise
specified, the resulting gas should be introduced into the breath alcohol testing device at the
manufacturer’s specified flow rate, and meet the following requirements:

(@) Temperature (T) — 34 £ 0.1 °C.

(b)  Humidity — Fully equilibrated with water.

A.4 Apparatus

A.4.1 Expired air simulator

The simulator should be capable of introducing a gas sample meeting the above requirements into a breath
alcohol testing device. The simulator should have sufficient capacity (through the use of large capacity
vessels or extra vessels) to deliver the required number of gas samples for the simulated breath alcohol
concentration in use without the required concentration of the ethanol solution in the final vessel deviating
more than 2 %.

NOTE 1 The outlet tube carrying the gas sample to the device under test should be as short as practicable (e.g.
less than 100 mm) or a means of heating it should be provided.

NOTE2 The simulator should be checked for leaks prior to testing.

A.4.2 Flowmeter

The flowmeter should be capable of measuring the flow rate delivered to the device under test.
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A.4.3 Temperature measuringdevice

The device should be capable of measuring £0.1 °C.

A.5 Procedure

The procedure should be as follows:

AS 3547:2019

(@) Use the appropriate ethanol solution according to the breath alcohol concentration to be simulated,
using the concentration of ethanol in laboratory water given in Table A.1.

NOTE1 Check the solutions prepared are within 2 % of the required concentrations.

(b) Adjust the gas flow rate by means of a regulator and monitor the flowmeter until the required gas

flow rate is achieved.

(c)  Monitor the temperature at point T, to maintain a temperature of 34 + 0.1 °C.

NOTE2 See Figure A.1.

(d) Connect the device to the test apparatus and pass in excess of 1 L of gas into the device.

Table A.1 — Concentration of ethanol solution

Simulated breath alcohol Ethanol concentration in
concentration water
g/210L g/L
0.020 0.245
0.030 0.368
0.040 0.490
0.050 0.613
0.060 0.735
0.070 0.858
0.080 0.980
0.090 1.103
0.100 1.225
0.300 3.676
NOTE The concentrations listed in the ethanol concentration in
water column are based on a figure of 2100:1 for the ratio of the
concentration of alcohol in a person’s blood to that in their breath.
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Figure A.1 — Typical expired air simulator
A.6 Testreport

The test report should be in accordance with Clause 4.2.2.

The test certificate should be in accordance with Clause 4.2.3.
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Appendix B
(informative)

Test method for breath alcohol testing devices using dry gas

B.1 Scope

This Appendix provides a method for testing breath alcohol testing devices by dry gas.

B.2 Principle

A test sample with a verified concentration of breath alcohol standard gas (see Clauses B.3.1 and B.3.2)
is introduced into the breath alcohol testing device and the resulting reading is compared to the known gas
sample to calibrate or allow adjustment of the device.

B.3 Reagents

B.3.1 Ethanol

Alcohol (ethanol C2Hs0H) vapour.

B.3.2 Carrier gas

Inert diluent gas (nitrogen or air).

B.3.3 Composition

Gas supplied by a reference material provider should specify the gas concentration on the container
and/or a certificate of analysis supplied with the container.

NOTE 1 The concentration may be specified in parts per million (ppm). If so, this information is converted to an
equivalent BrAC to determine the gas standard concentration for testing purposes. The methodology outlined in
Dubowski and Essary (see Bibliography), shows the equivalent BrAC as:

210 46.07
Brac (g /210L ) = ppm x 755 [ 273.15+ Temp (°C) |

1000 x | 22.414 x
273.15

For example, at 34 °C BrAC (g/210 L) = cylinder concentration (ppm)/2605.

The equivalent BrAC standard value should be applicable for given temperature (T7) and standard
atmospheric pressure (101.325 MPa).

The gas should be used within the temperature range for which the equivalent BrAC was determined.
If the gas is used outside the determined temperature range then corrections to the BrAC should be
considered.

Where the atmospheric pressure at the site of use differs from that at which the equivalent BrAC value
was calculated, then corrections may need to be done.

NOTE 2 For example, BrAC = given BrAC x current pressure (MPa)/101.325.
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Gas introduced into the breath alcohol testing device should be, unless otherwise stated, at the
manufacturer’s specified flow rate.

B.4 Apparatus

B.4.1 Cylinder of breath alcohol standard gas

The container should be capable of holding a sufficient volume of gas to enable multiple samples
(generally 300 + tests) to be delivered to the devices being tested at the manufacturer’s specified flow
rate and volume.

NOTE See Figure B.1 for an example of a gas cylinder with regulator and valve.

Outlet (with shut-off valve)

Flow regulator

s Cylinder with known
ethanol concetration

Figure B.1 — Example of gas cylinder with regulator and valve

B.4.2 Flowregulator

The regulator should be capable of adjusting the flow rate of gas introduced into the device in
accordance with the manufacturer’s specifications.

B.4.3 Shut-off valve

The valve should be capable of manually, or automatically, opening and closing the flow of gas
to the device.

B.4.4 Outlet tube
The tube should deliver the gas sample to the mouthpiece of the device with minimal loss/leakage.

NOTE 1 All components of the apparatus should be constructed from inert, non-contaminating materials that
prevent the contamination of the gas from external sources.
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The tube should not be subjected to degradation by alcohol vapour or diluent gas.

NOTE2 The outlet tube carrying the gas sample to the device under test should be as short as practicable (e.g.
less than 500 mm).

B.4.5 Temperature measuringdevice

The measuring device should have an accuracy of £0.1 °C or better.

B.5 Procedure

The procedure should be as follows:

@

(b)

(c)

(d)

(e)

(®

Using the information provided on the certificate of analysis, calculate the equivalent BrAC gas
standard, making any necessary adjust for the testing temperature and the atmospheric pressure of the
testing site.

Adjust the gas flow rate by means of a regulator until the manufacturer’s specified gas flow rate
is achieved.

Ensure the gas within the container does not “settle” and remains at a constant temperature
during testing.

Connect the device to the test apparatus and introduce the gas into the mouthpiece.

NOTE 1 Where a flow rate other than the nominated flow rate is being used, ensure the correctvolumes
are being measured.

NOTE2 Mouthpieces, or other connectors, used to connect the gas delivery tubing to the device should be
kept clean and dry, and changed periodically to maintain integrity.

While maintaining a continuous flow of gas, read the sample in accordance with the manufacturer’s
specifications for the device.

Shut the flow of gas off after the sample has been accepted by the device.

All testing and adjustments on a device attributed to a particular test certificate should be carried out
using the same gas standard batch.

B.6 Testreport

The test report should be in accordance with Clause 4.2.2.

The test certificate should be in accordance with Clause 4.2.3.
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