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m Editorial

Happy New Year
to all our Members and Readers!

this Bulletin finds you and your family in good
spirits. I like to start each New Year off by reflecting
on what we accomplished in the previous year.

2008 was an excellent year for the OIML. We were
fortunate to have held the 13th International Conference
and 43rd CIML Meeting in Sydney, Australia from October
28th to 31st, 2008 and I would like to extend a special thank
you to Grahame Harvey and his colleagues at the National
Metrology Institute in Sydney for hosting both meetings.

During our time in Sydney we approved a number of
Documents and Recommendations, as well as the OIML
budget for the next four years. We also discussed ways of
improving the OIMLs ability to assist developing countries
by appointing Dr. Eberhard Seiler to the post of Facilitator
on Developing Country Matters. I was particularly pleased
with the level of participation of the Members at the CIML
Meeting and the Conference and I want to thank everyone
for their feedback and continuing interest in our work.

We also recently signed a new Memorandum of Under-
standing (MoU) with the United Nations Industrial
Development Organization (UNIDO) and renewed our MoU
with the International Standards Organization (ISO). As
you know, the global economy is in crisis and it is therefore
more important than ever that we work with other
international organizations to raise awareness of the role
legal metrology plays in a global marketplace.

In closing, thank you all for your hard work over the last
year. Ilook forward to seeing you at the 44th CIML meeting
in Kenya. We have a very exciting year ahead of us!

Best wishes for a happy, healthy and wealthy New Year.

Happy New Year and welcome to 2009! T hope that

ALAN E. JOHNSTON
CIML President
Président du CIML

Bonne Année
a tous nos Membres et Lecteurs !

Bulletin vous trouvera, ainsi que votre famille, en

bonne forme. Jaime commencer chaque nouvelle
année par une réflexion sur ce que nous avons accompli
l'année passée.

2008 fut une trés bonne année pour 'OIML. Nous avons
eu la chance que la 13eme Conférence Internationale ainsi
que la 43éme Réunion du CIML se tiennent a Sydney, du
28 au 31 octobre 2008, en Australie, et je voudrais a
nouveau remercier Grahame Harvey et ses collegues de
I'Tnstitut National de Métrologie de Sydney pour l'organisa-
tion de ces deux réunions.

Pendant que nous étions a Sydney, nous avons approuvé
un certain nombre de Documents et de Recommandations,
ainsi que le budget de 'OIML pour les quatre prochaines
années. Nous avons également discuté les moyens
d’améliorer la capacité de I'OIML a aider les pays en
développement, en nommant le Dr Eberhard Seiler au poste
de Facilitateur pour les questions de Pays en Développe-
ment.

Jai été particulierement satisfait du niveau de
participation des Membres lors de la Réunion du CIML et
de la Conférence et je tiens a vous remercier tous pour vos
réactions et pour l'intérét continu que vous portez a notre
travail.

De plus, nous avons récemment signé un Accord de
Reconnaissance (AdR) avec L'Organisation des Nations
Unies pour le Développement Industrielle (ONUDI) et
renouvelé notre AdR avec I'Organisation Internationale de
Normalisation (ISO). Comme vous le savez, I'économie
mondiale est en crise et il est ainsi plus important que
jamais que nous travaillions avec d’autres organisations
internationales afin de les sensibiliser au role joué par la
métrologie légale dans le marché mondial.

Pour finir, je vous remercie tous pour votre travail assidu
de l'année passée. Je me réjouis de vous voir lors de la
44éme Réunion du CIML au Kenya. Nous avons une tres
excitante année devant nous !

Meilleurs voeux pour une heureuse et riche nouvelle
année que je vous souhaite en bonne santé.

Bonne Année et bienvenu en 2009 ! Jespére que ce






VERIFICATION

KARSTEN ScHuLZ, PTB

Electronic weighing instruments, normally tested and
approved as nonautomatic weighing instruments
(NAWI), are often subsequently used as automatic
weighing instruments (AWI) — with or without supple-
mentary devices (feeding device, batching device, etc.).

In Germany AWIs are even generally approved for
verification, provided they have been tested and
approved as NAWIs and the commodity is not in relative
movement to the load receptor while being weighed.
Furthermore, the stability of equilibrium checking
device must be in operation. An additional prerequisite
for general approval is automatic zeroing or taring of
the load receptor prior to each weighing. This rule
remains in force until 2016 for automatic catchweighers
(ACW, e.g. ready mix weighing instruments, instruments
for producing prepackages), for automatic gravimetric
filling instruments (AGFI, producing prepackages of
predetermined quantity) and automatic discontinuous
totalizers (ADT, weighing instruments for bulk material,
e.g. intended to be used in ports when loading and
unloading ships).

Moreover, the PTB as well as other European
Notified Bodies (a Notified Body is an institution
responsible for issuing type examination certificates
under the European Measuring Instruments Directive,
MID) receive applications for type examination certifi-
cates for ACWs, AGFIs and ADTs on the basis of tests on
NAWIs. Simultaneously, manufacturers apply to issue
OIML Certificates that are later on used outside the
European Union to obtain type approval certificates, e.g.
for AGFIs.

Past experience reveals that Notified Bodies partially
follow different philosophies when dealing with these

technique

applications. In a most simple case, the records of the
NAWT according to OIML R 76-2 [2] were simply copied
and only a checklist according to OIML R 61-2 [3] for
AGFIs was annexed. With this approach, the specific
metrological problems had not been considered at all. In
cooperation with various Notified Bodies, the PTB
succeeded in drawing the attention of European
metrological institutes to these problems before the
European Directive on Measuring Instruments
2004/22/EC (generally known as the MID) came into
force. In order to guarantee a unanimous metrological
treatment of AWTs a subgroup within the framework of
WELMEC WG2 was established in January 2004. The
chair of this subgroup was then held by Denmark. The
subgroup based their work on the draft results from
Work Package 3 (WP3) of the so-called GROWTH
project by the European Commission for the implemen-
tation of the MD.

As the name implies, automatic weighing instruments
normally function without an operator being present to
supervise the weighing process. Moreover, weighing
processes often run so fast that a visual inspection of the
weight displayed is hardly feasible. From this the
following problems result:

The zero of the weighing instrument (weight display
of the unloaded instrument) may drift due to warm-
up effects of the electronics. Since no operator is
present to correct zero errors, zero drifts fully affect
the measurement result.

The zero of the weighing instrument may drift due to
the influence of varying ambient temperatures. In this
case the error also directly affects the weighing result.
In the case of a NAWI, the influence of the zero error
on the measurement result may not exceed 0.25 scale
intervals (d) after zero-setting or after a tare operation
(OIML R 76 [2]). The scale interval is defined as the
difference between two consecutive digitally indicated
values. Especially when filling small amounts of mass,
using automatic gravimetric filling machines (AGFI),
the deviation of 0.25 d may have such a significant
influence on the actual fill in comparison to the preset
fill that verification and in-service error limits may be
exceeded. Thus OIML R 61 [3] dealing with AGFIs
fixes absolute lower limits of fills depending on
different scale intervals and accuracy classes.
Transient disturbances resulting from electro-
magnetic impacts that would be recognized by the
operator of a NAWI will not be detected with AWIs. In
the case of AGFIs, e.g. temporary changes in the
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displayed measuring value fully affect the fill because
such a rise in the displayed result would be
interpreted by the AGFI as reaching the preset value.
As a consequence, filling would be aborted before the
preset fill has been filled into the package.

Due to their large dimensions as well as their very broad
spectrum of variants (as far as their metrological
characteristics are concerned) electro-mechanical
industrial weighing instruments are normally not tested
as an entity. Instead, the indicator is examined
separately as a module of a weighing instrument; load
cells are also tested separately. Usually test certificates
or OIML Certificates for load cells are issued by
European Notified Bodies so that load cells need not be
tested within the scope of the type approval procedure.
Most load cells are based on detecting the deformation
of metal bodies by means of strain gauges (SG). The
following ideas exclusively refer to weighing
instruments equipped with strain gauge load cells (SG-
LC).

Indicators for connecting SG-LCs are tested on the
basis of R 76/2006, Annex C, while a simulator is
connected as a signal source instead of a load cell. It
simulates the behavior of a Wheatstone bridge circuitry
that is characteristic of SG-LCs. The manufacturer
must, amongst others, indicate the smallest possible
input signal per scale interval as well as the maximum
number of scale intervals of the weighing instrument.
The indicator, which is connected to the simulator, is
adjusted such that a weighing instrument is simulated
that has the maximum number of scale intervals while
having the smallest possible signal level per scale
interval. At the same time, according to OIML R 76-1,
3.10.2.1, the error limits are reduced by the factor p,.
Considering these basic conditions is essential for
determining the quantitative impact of zero drifts and
influence due to disturbances.

In analogy to NAWTs, the error limits of ACWs vary from
0.5 d to 1.5 d depending on the load. When testing the
influence of disturbances the error limit is one scale
interval.

OIML BULLETIN VOLUME L « NUMBER 1 « JANUARY 2009

Since zero is not checked by an operator, zero drifts
directly affect the measurement result. When being
tested as a NAWI the warm-up test requires the
indication of the instrument to be read at no load and at
maximum load (Max) immediately after switch-on. This
is repeated after 5 min, 15 min and 30 min. The drift of
zero does not play any part at all. Only the span between
the indications at Max and at zero shall be taken into
account. The error limit of the load corresponding to
this span may not be exceeded. However, the indication
at zero may drift so significantly that the error limits of
the ACW are exceeded very clearly, in case no zero
operation is performed. In order to prevent that, either
the automatic operation of the ACW can be blocked
during the time zero needs to finally approximate, or,
depending on the results of the test, the manufacturer
may program the instrument in such a manner that it
cyclically performs automatic zero settings. Then, the
instrument must be unloaded. With ACW, the time
intervals between reading the indications while testing
the warm-up behavior have often revealed to be too
long. Shorter time intervals allow a more exact
determination of the zero drift over time and therefore
permit a better coordination of measures to solve the
problem. Since weighing is allowed down to the
minimum load (Min), corresponding to only 20 d, the
relative effect on the weighing result may become
significant.

ADTs weigh large partial loads, which are totalized. For
ADT, percentage error limits apply that depend on the
accuracy class but not on the load. The maximum
accuracy required corresponds to a maximum deviation
of 0.2 % from the sum of the totalized partial loads. If
possible, ADTs are loaded to maximum load at each
partial weighing, in order that the maximum flow rate is
obtained when loading bulk material, such as coal, ore
or grain. So the relative effect of zero drifts is
minimized. While with ACWs the deviation of zero at no
load may never exceed 0.5 d, this is equivalent to several
thousand times the scale interval when an ADT is loaded
with Max. So in comparison to ACWs the relative error
due to zero drifts is smaller than one tenth of a percent.

In many cases the weighing cycle comprises re-
weighing and taring. The weighing hopper is tared, filled
and then a weighing operation is performed. After
discharging the weighing hopper, a weighing is
performed in turn (re-weighing), while the difference is
totalized as a partial load. A new tare operation is
performed, followed by a new filling. For that reason,
relatively slow drifts of zero due to warm-up of the
instrument as well as due to variations in ambient
temperature hardly play any role.



Initially, there will be a short explanation why zero drifts
have a relatively strong influence compared to the
temperature drift of the span.

Comparing the error limits of OIML R 76-1 (3.5.1)
with those of OIML R 61 (2.5) when testing on influence
factors:

OIML R 61, 2.5 says:
0.25 - mpd.

is (in service)

mpd

(influence factors) ~

Testing the indicator as a module, p, shall be taken
into account: e.g. p; = 0.5 (see section 1, last paragraph).

Furthermore, the reference accuracy class Ref(x)
must be included. This is the accuracy class based on
tests in the laboratory contrasted by X(x) which is
designated by the MID as the operational accuracy class.
The operational accuracy class results from the specific
properties of each individual weighing instrument, the
ambient conditions and the material to be filled. The
factor (x) of the operational accuracy class shall by no
means be smaller than the factor (x) of the reference
accuracy class. All the following calculations replace
X(x) by Ref(x) because they are based on laboratory
tests.

The following diagram shows the error limits
according to OIML R 61 (continuous lines) and OIML
R 76 (dashed lines) on basis of the following example:

d=1g p,=0.5and Ref(X) = 1

12 ¢
10 +

Erroring
o

3000 4000 5000 6000

Load ing

Figure 1: Error limits as per OIML R 61 (continuous line)
compared to the error limits as per OIML R 76 (dashed line)

The following example of filling of 2 000 g may serve
as an example of how much higher the error limits of
R 61 are in comparison to those of R 76.

Error limit according to OIML R 61:

mpd = Fill - mpd,_ - 0.25 (2.5 of R 61) - Ref(x) - p,
mpd=2000g-1.5%-0.25-1-0.5

mpd =375¢

technique

Error limits as per OIML R 76 at a load corres-
ponding to 2 000 e, that is 2 000 g as well:

mpe=1le-p=1e-05=05¢g

Figure 1 shows that the difference between the error
limits of OIML R 76 and those of OIML R 61 becomes
larger with increasing load. Thus, it is sufficient to
consider only small loads (fills) or, more precisely, the
smallest fill (Minfill). Therefore, Minfill should be
determined on basis of the following considerations
before checking whether variations of the span due to
changes of the ambient temperature have an impact.

With AGFIs, zero drifts may have a very variable
influence because error limits paralleling those of OIML
R 87 for prepackages depend on the intended fill
quantity and on the accuracy class. For that reason, the
example of these weighing instruments is to show the
assessment of a potential quantitative influence based
on the test results obtained.

Table 1 gives an overview of the error limits of
AGFIs, depending on the intended fill, falling under
accuracy class X(1), as per OIML R 61, 2.2.

The significant criteria for determining the
permissible error under influence factors (e.g. variations
of ambient temperature) and disturbances (e.g. electro-
magnetic fields, electrostatic discharges) is the in-
service error limit. The permissible error under
influence factors and disturbances amounts to a quarter
of the in-service error limit indicated in Table 1. Due to
the required accuracy of zero-setting of the NAWI and in
combination with Table 1, the following generally
applicable Table 2 results. It contains the absolutely
lowest limits of fill depending on the accuracy class X(x)
and of the scale division d.

Influence of zero drifts

The zero drifts due to the warm-up of the weighing
instrument (after power on) and due to variations in the
ambient temperature may result in theoretically
determined Minfills that are significantly higher than
those of Table 2.

The requirements of OIML R 61 lead to the following
value of Minfill due to zero drift as a consequence of
warm-up of the weighing instrument:

Minfill > (E; - E; ;) / (0.25 - mpd,, - p; - Ref(X))

while:

E, . Deviation from zero after termination of
warm-up.
E,, : Deviation from zero at start of warm-up.
.25 Factor multiplying the in-service error limit to

obtain the error limit for testing on influence
factors, as per OIML R 61, 2.5.

OIML BULLETIN VOLUME L « NUMBER 1 « JANUARY 2009



Table 1

Value of the mass Maximal permissible deviation (MPD) of each fill ' from the
of fills. F average of the fills for class X(1)
’ (as a percentage of F or in grams)
(g) Initial verification In-service inspection
F <= 50 72 % 9 %
50 < F < 100 36¢g 45¢g
100 < F < 200 36 % 4.5 %
200 < F < 300 72 g 9¢g
300 < F < 500 2.4 % 3%
500 < F < 1000 12¢ I5¢
1000 < F <10 000 1.2% 1.5%
10 000 < F <15 000 120 g 150 g
15000 < F 0.8 % 1 %

Specifying either percentage or absolute error limits corresponds to the specifications of OIML R 87.

Table 2
d
Minimum permissible value of Minfill depending on the accuracy
(weighing class, indicated in g or in scale intervals, d
instrument)
(2) X(0.2) X(0.5) X(1) X(?2)
0.5 28 11 6 3
1 111 22 11 6
2 334 44 22 12
5 1 665 335 110 30
10 3330 1330 330 110
20 6 660 2 660 1340 340
50 25000 6 650 3350 1 650
100 50 000 20 000 6 700 3300
200 100 000 40 000 20 000 6 600
=500 500d 200d 100d 50d

OIML BULLETIN VOLUME L « NUMBER 1 « JANUARY 2009




mpd,, : In-service error limit from OIML R 61, 2.2.

p; . Factor reducing the error limit when using
the modular approach (testing the indicator
as a module); p; is always smaller than 1.
Factor of the accuracy class to be multiplied
with the error limits, as per Table 1, in case
the accuracy class differs from accuracy

class 1.

Ref(X) :

Since the error limit varies depending on the fill,
several calculation steps may be required in order to
determine the final Minfill. The first calculated Minfill
may for example be higher than the one initially
estimated. When Minfill is higher, in turn, the relative
error limit decreases. Thus, the calculation has to be
repeated using a new mpd,, and the corresponding error
limit (2.5 of OIML R 61) until the calculated Minfill is
within the limits of the left column of Table 1.

In a similar manner the temperature dependence of
zero is considered. The following equation applies:

Minfill = Az /0.25 - mpd,_ - p, - Ref(X)
while:

Az Difference in the indication at zero load after
change in temperature by 5 K.

Again, iteration according to the procedure above is
necessary.

The following two calculation examples serve as a
means for a more detailed explanation, while, instead of
the absolute values from Table 1, generally percentage
values are used. The reason can most easily be explained
by giving the following example: The fill shall be e.g.
75 g. The maximum permissible deviation for this fill is
4.5 g. This is the maximum error also for the highest fill
in this range (100 g) and would be the smallest relative
(or percentage) permissible deviation of all fills between
> 50 g and < 100 g. Therefore, taking this relative value
of mpd,, of 4.5 % is the worst case and will guarantee
that for all fills smaller than 100 g within this range,
mpd, is not exceeded at any time.

All numbers of paragraphs appearing in the
calculations are taken from OIML R 61 (2004) unless
otherwise indicated.

technique

Example 1: Influence of warm-up of zero

from A.5.2:

E,-E;; =0.25 - mpd, - Minfill - p, - Ref(X)

< Minfill 2 (E;-E;, )/ (0.25 - mpd, ... P; " Ref(X))
mpd, - from Table 1 (of 2.2.2)

0.25 - from 2.5

RefX) - to be chosen by the manufacturer
Remark: If (E; - E;, ) < 0 then the absolute value of
(Ey—Eg ) has to be used.

From the OIML R 76-2 record form, the maximum zero drift
due to warm up has to be taken and then Minfill can be
calculated by iteration.

Calculation example: e =d = 1 g, Ref(X) = 1, p, = 0.5,
zero drift due to warm-up: 3 e, mpd, = 9 %
(assumption that Minfill < 50 g)

Minfill = (E; - E,, ) / (0.25 - mpd, - p, - Ref(X))
< Minfill23g/(025-9%-0.5-1)
< Minfill = 266.6 g > 200 g: Assumption wrong!

New assumption: Minfill is between > 200 g and < 300 g. mpd,_
= 9 g. For a new calculation that figure has to be stated in
relation to the highest fill of this range, i.e. 300 g.

The maximum percentage deviation would then be:
9¢/300g=0.03 = 3 % (see initial remarks to the examples).

Minfill 23 ¢/(025-3%-0.5-1)
< Minfill = 800 g > 500 g: Assumption wrong!

Next iteration step, assumption: Minfill is between > 500 g and
<1000 g. mpd, = 15 g. For a new calculation the absolute
maximum error again has to be stated in relation to the
highest fill of this range, i.e. 1 000 g. The maximum percentage
deviation would then be:

15¢/1000¢ =0.015=1.5%
(see initial remarks to the examples).

Minfill =3 g/(0.25-1.5%- 0.5 - 1)
< Minfill = 1600 g < 10 000 g

Because the error limit of fills between > 1 000 g and
< 10 000 g amounts to 1.5 % as well, the iteration stops here.

Example 2: Influence of temperature dependence
of zero

From A.6.2.2:

Az <025 -mpd, ... -Minfill - p; - Ref(X)

< Minfill Az /(0.25 - mpd, . *P; - Ref(X))
mpd, - from Table 1 (of 2.2.2)
0.25 - from 2.5
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The maximum zero drift, depending on the temperature
variation according to OIML R 76, is 1 e per 5 K (°C). The
assumption made is that the maximum temperature drift is
not more than 5 K / h (this figure is taken from A.3.3 of OIML
R 61, see also OIML R 76, A4.1.2 ) The maximum time
interval between two zero settings assumed to be chosen by
the manufacturer is 2 hours. Thus, the maximum zero drift to
be considered is the theoretical drift within two hours, that is,
twice the maximum value taken from the OIML R 76-2 record
form.

From the OIML R 76-2 record form, the maximum zero
drift has to be taken and then Minfill can be calculated on
basis of OIML R 61 by iteration.

Calculation example: d = 1 g, Ref(X) = 1, p, =05

zero drift 1d /5 K, mpd, = 9 % (assumption: Minfill <50 g)
From A.6.2.2:
Az <025 -mpd, .. Minfill - p, - Ref(X)

< Minfill = Az /(0.25 - mpd, -, * Ref(X))

in service
Assuming that the instrument is not set to zero before 2 h
have elapsed:

Minfill=(2h-1e/h)/(025-9%-0.51)
< Minfill2(2h-1g/h)/(0.25:9%-0.5-1)
< Minfill 22 ¢/(0.25-9%- 0.5 1)

< Minfill = 177.78 g > 50 g (First assumption with regard to
Minfill was wrong)

Next iteration step: Minfill <200 g and mpd, = 4.5 %
(obviously leading to twice the value calculated before)

Minfill 22 g/(0.25-45%-0.5-1)

< Minfill = 355.56 g > 200 g (assumption with regard to
Minfill was wrong)

Next iteration step: Minfill < 500 g and mpd, = 3 %
Minfill 22 g/(0.25-3%-0.5-1)

< Minfill = 533.33 g > 500 g (assumption with regard to
Minfill was wrong again)

Next iteration step: Minfill < 1 000 g and mpd,

in service — 1.5 %
(obviously leading to twice the value calculated before)

Minfill22g/(0.25-1.5%-0.5-1)

< Minfill = 1 066.67 g (more than 1 000 g, however for fills
between 1 000 g and 10 000 g a deviation of 1.5 % is
acceptable, thus, 1 067 g is the final permissible Minfill)

Solving the problem by means of shorter zero-setting intervals

In many cases a zero-setting interval of 2h may not be
adequate, especially if caking and adhesive material is filled.
Some notified bodies even require an interval of not more
than 15 minutes. The following example shows what happens
to Minfill in case the maximum time interval between two
zero-settings is reduced to, for example, 15 minutes.
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The maximum zero drift per 5 K and therefore per 1 h has
been assumed to be 1 d. Thus, in a quarter of an hour it cannot
be more than 0.25 d. Minfill would then be:

Minfill = Az__/(0.25 - mpd, -, - Ref(X))

‘max in service

Minfill 22 g-0.25/(0.25-9%- 0.5 1)
< Minfill 20.5g/(0.25-9%-0.5-1)
< Minfill = 44.4 ¢

This example demonstrates that cutting down on the zero-
setting intervals leads to a significant reduction in Minfills. As
an alternative, Minfills remaining constant, the reference
accuracy class Ref(x) may be improved (the factor (x) of Ref(x)
may become smaller).

Influence of transient disturbances

The influence of disturbances of a transient type (e.g.
electrostatic discharges) causes errors that are transient
as well, which, as detailed earlier, may directly affect the
measurement result. With AGFTs, they may have a direct
effect on the filled mass. So, during the EMC tests, the
instrument has to be checked for transient changes in
the indicated and processed weight. Exceeding certain
limits may be checked by using digital control outputs
which supply a signal when the weight exceeds or falls
under a certain limit.

Exposure to high frequency electromagnetic fields
may cause enduring stable changes of the indicated
measurement value. These changes would be considered
a significant fault with NAWIs as well, if they exceed one
scale division. There is no such strict requirement with
AGFIs because, on the basis of the accuracy class,
Minfill could be taken into account and leads to an
increased influence of disturbances by perfoming
calculations that are similar to those taken into account
for warm-up and temperature drift of zero.

This is shown too by the following equation:

Minfill > md - /(0.25 - mpd, - Ref(X))
while:
mMd i bance © Maximum deviation (transient or

constant) observed under disturbances

The factor p, is not included because the influence of
disturbances is always tested using a complete weighing
instrument instead of a module.

Calculation example: e =d = 1 g, Ref(X) = 1,
change of weight displayed due to disturbances: 0.8 d,
mpd, = 9 % (assumption that Minfill < 50 g)

Minfill > md oo 7(0.25 - mpd, e - Ref(X))
Minfill = 0.8 g- 0.25/(0.25-9% - 1)

<Minfill 0.2 g/(0.25-9% - 1)

<Minfill = 89 g



Normally, the results are determined based on the
smallest signal level per scale interval of the indicator.
With an increasing signal level, the relative effect of e.g.
zero drifts decreases because, from the technical point
of view, they are drifts of the offset voltage of the
electronics. The offset voltage AU ; remains constant
while the signal voltage per d increases so that AU g
causes a smaller change of the indication in d. This, in
turn, theoretically permits calculation of smaller
Minfills. Partly, the resulting differences are significant.
This is illustrated by the example of tables of Minfills
(see Tables 3a and 3b).

After evaluation of the test results, the Minfills of an
AGFI at a signal level of 1 uV/d were determined (see
Table 3a).

Increasing the signal level to 1.5 uV/d leads to the
Minfills given in Table 3b.

This example clearly shows that it makes sense to
not only supply a Minfill table within the type approval
certificate. Instead, it would be useful to also give the
amount of the maximum error (in scale intervals at the
smallest signal voltage per d of the indicator) on which
the calculations are based.

Certain European OIML Member States (Czech
Republic, Denmark, France, Germany, The Netherlands,
Spain, Switzerland, and the United Kingdom) drew up

technique

WELMEC Guide 2.8 dealing with the problems
mentioned above; it was published on the WELMEC
web site in May 2008 and any redundant or superfluous
information was removed. The Guide is brief, and
focuses on the main concerns.

AGFTs, especially, require an extended calculation time
(recursive procedures) due to the special error regime to
determine the potential minimum fills (Minfills). The
results are normally determined on the basis of the
smallest signal per d of the indicator of the weighing
instrument.

With an increasing signal level, the relative effect of
e.g. zero drift decreases because from a technical point
of view it is a change in the offset voltage of the
electronics. As mentioned above, in turn this
theoretically permits the calculation of smaller Minfills.
Appropriately programmed Excel sheets to perform the
necessary calculations are available at the PTB.

The Minfills within the type examination certificates,
obtained on the basis of the calculations mentioned
above, can also be determined for higher signal levels.
When the appropriate calculation tool is available this
task is significantly facilitated, and it is planned to
upload such a tool onto the web site of either the PTB or
WELMEC. In addition, the type approval/examination
certificates are to be supplemented by explanatory
information. So under more favorable technical

Table 3a
\ie(igiﬁifg Minimum permissible value (?f Minﬁll flepending on the accuracy class,
instrument) indicated in g
(g) X(0.2) X(0.5) X(1) X(2)
1 1 600 320 107 27
2 3200 1280 320 106
5 8000 3200 1 600 400
10 24 000 6 400 3200 1 600
20 48 000 19200 6 400 3200
50 120 000 48 000 24 000 8 000
100 240 000 96 000 48 000 24 000
200 480 000 192 000 96 000 48 000
500 1200 000 480 000 240 000 120 000
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Table 3b

zéght]l;; Minimum permissible value (?f Minﬁll flepending on the accuracy class,
instrument) indicated in g
() X(0.2) X(0.5) X(1) X(2)
1 1067 142 36 18
2 2134 426 142 36
5 5335 2135 1 065 180
10 16 000 4270 2130 1070
20 32 000 8 540 4260 2 140
50 80 000 32000 16 000 5350
100 160 000 64 000 32 000 16 000
200 320 000 128 000 64 000 32 000
500 800 000 320 000 160 000 80 000

conditions, that is, at a higher signal level per d, smaller
Minfills can be calculated. In practice, subsequent re-
calculation of the Minfills determined will not arise very
often since the Minfill of the actually realized
instrument normally strongly depends on the quality of
the feeding devices, on the properties of the material to
be filled (adhesive and caking materials) and on the
ambient conditions (e.g. vibrations). The figures given in
the type examination certificates are reference values
that are intended to prevent instruments from being
realized on site, of which the accuracy classes are higher
and of which the Minfills are lower than those
theoretically determined on basis of laboratory test
results, e.g. of temperature and warm-up tests.
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[1] Directive 2004/22/EC of the European Parliament
and the Council of 31 March 2004 on measuring

instruments

[2] OIML R 76 Non-automatic weighing instruments.
Part 1: Metrological and technical requirements —
Tests, edition 2006

[3] OIML R 61 Automatic gravimetric filling instru-
ments. Part 1: Metrological and technical require-
ments — Tests, edition 2004
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Traceability of the mass
concentration of exhaled
breath alcohol
measurements and
associated uncertainty
evaluation in Romania
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National Institute of Metrology, Romania

Abstract

Accurate, reliable and traceable alcohol measurement
results in exhaled breath are widely required in forensic
investigations. Within this framework, this paper
depicts a number of aspects regarding the assurance of
the traceability of these measurements performed in
Romania. Starting from the experience of the National
Institute of Metrology (INM), it describes the method
applied to prepare the standard solutions used for
calibration and/or testing the performance of evidential
breath analyzers, to assign the mass concentration
values, and to calibrate such instruments. Examples of
measurement uncertainty evaluation are given both for
the mass concentration associated with the standard
solution and with the reported measurement result. The
measurements were performed using different breath
alcohol analyzers, simulators and sets of standard
solutions.

Key words: Traceability, reference materials,
breath alcohol concentration,
uncertainty evaluation, metrology

1 Introduction

The abuse of alcohol is attracting more and more
attention in view of recent reported statistics. For

technique

instance, within the European Union (EU) approxi-
mately 20 % of all fatal road traffic accidents are alcohol
related. At the level of each EU country this figure can
increase dramatically. In Romania, for instance, it was
reported that approximately 40 % of fatal road traffic
accidents are alcohol related. Also, it was reported that
more than 30 % of accidents occurring at the work place
are alcohol related. Therefore, much effort is devoted to
identifying individuals who have consumed alcohol and
who might cause an accident.

Starting in 1995, more than 1500 breath testers,
based on electrochemical sensors, were put on the
Romanian market purely for traffic control. National
metrology standards were issued to test their
performance. Since the qualitative information provided
by these devices could not be used for legal purposes,
they were gradually replaced by evidential breath
analyzers. Most evidential models are based on the
infrared absorption and/or electrochemical principles,
and for quantitative analysis the Lambert-Beer law is
applied. In order to carry out specific reliable and
reproducible calibrations and other metrological
operations for these instruments, since 2000 in
cooperation with Dréger Safety Romania SRL, the INM
Gas Concentration Group has developed a reference
measurement standard consisting of a wet simulator
based on the principle reported by Dubovski.

Within this framework, this paper describes the
specific way in which evidential breath alcohol measure-
ments are made in Romania as well as some aspects of
uncertainty evaluation performed within the INM.

2 Legal basics of evidential breath alcohol
measurement in Romania

In Romania, certain limits are set for the mass
concentration of alcohol in exhaled air. A maximum
0.40 mg/dm3 of ethanol per litre of exhaled air is
considered acceptable for drivers, and a level exceeding
0.80 mg/dm? is considered a crime. Although only blood
test results are admissible in court, there is obviously an
increased tendency to expand the use of alcohol tests
performed in human breath for legal purposes.
Evidential breath analyzers, hereafter referred to as
EBAs, are intended to automatically measure the mass
concentration of alcohol (ethanol) in exhaled human
breath within certain specified limits. In practice, the
term “breath tester” is also used for EBAs. The value of
mass concentration of a sample of deep lung air, usable
for evidential purposes, is expressed in milligrams of
ethanol per cubic decimeter of exhaled breath, mg/dm3.
It should be noted that other units of measurement such
as mg/L, mg/cm?, ug/100 mL, g/210 L, etc. are also used
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in practice by scientists involved in the research of
alcohol pharmacokinetics in the human body or in
medico-legal alcohol determination for forensic purposes.

Since these instruments are widely used in Romania
for various forensic investigations, starting in 1992
EBAs have been subject to legal metrological control by
type approval, initial verification (of new EBAs put on
the market), and periodic re-verification, respectively.

At present, all specific tests are performed in
accordance with certain written procedures aimed at
conformity assessment against minimum technical
specifications stated in the Legal Metrology Norm NML-
012/05 [1], based on OIML Recommendation R 126 [2].
Within the INM a specific internal procedure used for
testing EBAs was elaborated in 2007. In accordance with
this internal procedure, gas mixture standards under
reference conditions are required.

Different gas mixture standards to be used for
calibration and/or testing are described in the literature:
dry gases mixed in a pressure vessel [3], wet gases
delivered by a simulator [4, 5] or gases with CO,. Both
gravimetric and volumetric methods to prepare the
measurement standards are acceptable. For the purpose
of the internal procedure, a wet gas delivered by a
simulator system was developed within the INM. Note
that this system may equally be used for calibrations
and verifications of EBAs. Therefore, the associated
measurement uncertainty becomes extremely important
to evaluate the strength of the traceability chain and the
accuracy reserve, i.e. the ratio between the evaluated
uncertainty of the measurement standard and the
maximum permissible limit of error. As a consequence,
the task of ensuring the proper implementation of
metrological concepts such as traceability and measure-
ment uncertainty in this field is quite challenging for the
INM within the new developed framework.

3 Some aspects regarding the traceability
of mass concentration of alcohol
in exhaled breath measurement results

By definition, traceability [6] is the property of the result
of a measurement or the value of a standard whereby it
can be related to stated references, usually national or
international standards, through an unbroken chain of
comparisons all having stated uncertainties.

In the case of the mass concentration of alcohol in
exhaled breath measurements, three aspects need to be
considered: the measurand, the traceability chain and
the measurement uncertainty statement.

Mass concentration measurements of alcohol in
exhaled breath are based on Henry's Law which states
that “When an aqueous mixture of a volatile substance
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reaches equilibrium with air, there will be a fixed ratio
between the concentration of the substance in the air
and its concentration in the solution”. In accordance
with OIML R 126 [2], only ethanol will be considered as
alcohol further on in this paper.

It is well known that water and ethanol can be mixed
in any ratio, resulting in homogeneous mixtures. Both
liquids have a tendency to evaporate in the form of gas,
but ethanol has a greater tendency to do this. If an
ethanol-water mixture of this type is kept in a partly
filled and sealed system, the concentration of gaseous
ethanol in the air above the liquid will therefore increase
until a certain concentration is reached. At this stage,
there is a defined ratio between the ethanol concentra-
tion in the liquid and that in the air. A value of this ratio
in the range between 2000:1 to 2300:1 is accepted world-
wide.

The concentration of ethanol present in the vapor
phase above the liquid-water mixture depends on just
two factors: the temperature of the mixture and the
alcohol concentration in the liquid.

Yair =YGth ‘A‘eB.l (1)

where:

7, is the mass concentration of ethanol in the vapor
phase above the liquid-water mixture, in mg/dm?;

Y, 18 the mass concentration of ethanol in the solution,
in g/dm?.

The following experimental coefficients A and B
were established over several studies on the air/ethanol
solution coefficient;

A =0.041 45 [mg/dm?];
B=0.06583[1/°C];

Note that equation (1) is also referred to as
Dubowski’s formula [7].

In the case where ¢ is equal to 34.0 °C, the equation
becomes:

Yair = 0388 66 ) YGth (2)

Henry’s law applies to the exchange processes in the
human body, especially in the lungs. The balance
between the ethanol in the blood and in the breath is
created in the lungs in the same way as described for
alcohol in the aqueous solution and air in the semi-
closed system.

In accordance with this law, diffusion processes, also
causing oxygen to be taken up in the lungs, achieve a
balance between the alcohol concentration present in
the blood and the alcohol concentration in the air from



the lungs. Thus, the alcohol measurement in exhaled
breath involves directly determining this concentration.

For the alcohol measurements in human fluids,
specific measuring units are used, some of which are not
SI units. Thus, to determine the mass concentration of
alcohol in the blood (BAC) the following measurement
units are also used: per mille, %o and per cent, %. The
measurement units used to determine the mass
concentration of alcohol in breathing air (BrAC) are
milligram per cubic decimetre, mg/dm?, and the
microgram per 100 cubic centimetres, ug/100 cm?.

A certain community calls a mass concentration of
4.76 mg/dm? ethanol in breathing air: “one percent of
ethanol in blood”. When using multiples and sub-
multiples of the gram and cubic decimetre, the numeric
value changes accordingly.

A traceability chain used within the INM for ethanol
measurements in exhaled breath is presented in
Figure 1.

In practice, the mass concentration of ethanol in
exhaled breath is directly measured against a working
instrument breath tester. The working instrument is
calibrated using at least three gas mixture standards
delivered from a two-flask bubble train. Each flask
contains ethanol standards, volumetrically prepared
starting from ethanol of 99.8 % purity. The mass concen-
tration of gas mixture standards is assigned against a
reference measurement standard consisting of a
calibrated breath tester. Some aspects regarding the
traceability in this field are also presented in [8].

Calibrated Ethylometer
ALCOTEST 7110 MK Il

Direct calibration
methods

TESTING /
CALIBRATION SYSTEM

Direct measurement
methods

BREATH TESTER

RE

FERENCE
STANDARDS

I

SECONDARY
STANDARDS

1

WORKING
INSTRUMENT

Figure 1 Traceability chain for mass concentration of alcohol
in exhaled breath measurement results
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Figure 2 The calibration system used within the INM

4 Calibration system used by the INM
for EBA calibration and verification

Taking national needs into consideration, the system
used at present within the INM both for calibration and
testing purposes is presented in Figure 2.

The system based on the principle of the “bubble
train” consists of two thermo regulated flasks, Mark IT A
Type, produced by Driger Safety AG&Co, KGaA,
Germany and a breath tester ALCOTEST 7110 MKIII
type, serial number ARNC-0145, also produced by
Dréger Safety Germany. The Alcotest 7110 MK IIT breath
tester was type approved in Germany by the PTB against
the requirements of DIN VDE 0405 [9] and OIML R 126.
In accordance with Romanian Law, the Alcotest 7110
MK III was given the type approval mark in Romania as
well.

Each flask contains the same standard solution of
ethanol in water, the concentration of which is estab-
lished in accordance with the preparation procedure.
Usually, the temperature of the solution in each flask is
set at 34.0+0.1°C. The mass concentration of the
ethanol gas delivered by the second flask is measured
directly against the calibrated ALCOTEST 7110 breath
tester (Calibration Certificate No. PTB 5659/07, issued
by the PTB, Germany).

To evaluate the accuracy of the developed system,
the following aspects were considered:
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Figure 3 The method used to prepare the calibration standards
required to calibrate / verify EBAs

n the close agreement between the mass concentration
of the ethanol solution existing in the flasks, prepared
starting from a Merck reagent of 99.8 % purity for
analysis, and the mass concentration of the ethanol
gas delivered by the second flask, measured against
the calibrated breath tester;

= monitoring the ongoing process of dilution associated
with the prepared ethanol standard solution, due to
the gas purging;

n the influence of temperature on the value of the mass
concentration of the ethanol gas delivered; and

» the accuracy of the mass concentration of the ethanol
gas delivered.

Yi=1(%)

1.60

4.1 Aspects regarding the preparation of standard
solutions of ethanol in water

Prior to each calibration, a set of measurement
standards was obtained as described in Figure 3.

On a regular basis, an ethanol reagent of 99.8 %
purity, Merck, Darmstadt, Germany, code K22707783608,
batch 2005786 and distilled water of electrolytic
conductivity 0.5 pS-cm! were used. No additional tests
regarding the purity of the reagent used were
performed. The samples used to prepare the standard
solutions were taken immediately after the bottle was
opened. For volume measurements an automatic pipette
of nominal volume (5.0 = 0.1) cm? and a volumetric flask
of nominal value 1000 cm® were used. Before the
volume measurements, the pipette was calibrated in the
INM Volume Group using an XS205 Mettler Toledo type
balance. The volumetric flask was calibrated in 2004,
also within the INM Volume Group.

For the purpose of the work described in this paper
a set of nine mass concentration standards: 0.095 2;
0.1905; 0.2857; 0.3810; 0.4762; 0.714 3; 0.952 4;
1.190 5; 1.428 6 mg/dm? were prepared by measuring
different volumes of C,H.-OH.

The mass concentration of ethanol in the solution,
Yoy Was determined using the equation:

_ Vin " Pewn .p

Yem eth

VH,O (3)

1.40

1.4286;1.4384

-

7zmg/dm?

1.20

1.00
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-
-

1'1.1905; 1.1936
E 4

"
-
-

0.80

_#709524;0.9487

”
-
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_#70.7143;0.7192
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_%70.4762;0.4744
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%°0.0952;0.0918
0.00 : ;
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Figure 4 Correlation between the measured and prepared mass concentration of ethanol in simulated exhaled breath
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Figure 5 Correlation between the measured and certified mass concentration of ethanol in simulated exhaled breath

where:

V., is the volume of sample used, in cm?,
Py is the density of the ethanol reagent used, in g/cm?;

P, is the; purity of the ethanol reagent given as a mass
fraction;

Vy1.o is the final volume of the solution containing the
ethanol, in cm3.

A value of 0.789 g/lem? was considered for the
ethanol reagent; this value had previously been checked
against an electronic densimeter, Anton Paar type.

Each prepared measurement standard was addition-
ally checked using the breath tester. Therefore, the curve
describing the correlation between the measured and
the prepared mass concentration values is given in
Figure 4. Note that a correlation factor of 0.999 96 and
a slope of 1.009 8 were obtained, showing a good agree-
ment between the measured values and the values
assigned in accordance with the methods used to
prepare the measurement standards.

For the above described system, some 4 reference
materials - a solution of ethanol in water certified in
January 2008 by BAM, Germany: 1.2/2008 - K1501-012
(0.609 90 + 0.000 59) g/L, 1.2/2008 - K2101-012 (1.029 30
+0.000 99) g/L, 1.2/2008 — K1501-013 (1.819 90 + 0.001
75) g/L and 1.2/2008 - K1501-014 (3.390 10 + 0.003 25)
g/L were used instead of the in-house prepared ethanol
solution starting from the commercial reagent. Each

certified reference material was measured twenty times
under reference conditions. The curve describing the
correlation between the measured and the certified mass
concentration values is given in Figure 5. Note that a
correlation factor of 0.999 99 and a slope of 0.999 56
were obtained in this experiment.

4.2 Influence of the temperature on the mass
concentration of the ethanol gas delivered

According to Dubowski’s formula, the concentration of
ethanol in the vapor phase above the liquid-water
mixture depends on two factors: the temperature of the
mixture and the ethanol concentration in the liquid. So,
ethanol in air standards can be prepared, varying the
mixture’s temperature while the ethanol concentration
in the liquid is maintained constant, at a value of
0.977 g/dm?. To evaluate this influence a system also
consisting of a bubble train was used. This simulator is
the result of a scientific project conducted by the
Romanian Research and Development Institute for
Analytical Instrumentation (ICTA), Cluj Napoca, in 2005.
The simulator was based on the same principle as above,
with the additional possibility to set different tempera-
ture values.

The solution of mass concentration of 0.381 0 mg/dm?
was measured at five different temperatures under
reference conditions. Four series of 10 repeated
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Temperature of the solution (mixture
Number of of alcohol in the liquid), ¢ °C 320 330 340 350 36.0
measurements, Theoretical mass concentration
n according Dubowski’s formula, 0.333 | 0.355 | 0.382 | 0.405 | 0.433
Yair 0, mg/dm’
Average Value.of the measured gnass 0332 | 0355 | 0382 | 0405 | 0434
concentration, Yuirm, mg/dm
20 Experimental standard deviation, | ;51 | (001 | 0.001 | 0.002 | 0003
s, mg/dm
Relative s‘?nldaor/sl deviation 017 018 022 0.38 0.73
Average Value'of the measured mass | 335 | 0354 | 0381 | 0403 | 0431
concentration, Yuirm, mg/dm
30 Experimental standard deviation, | o )51 | 001 | 0002 | 0,003 | 0.006
s, mg/dm
Relative st;mldaor/;i deviation 026 08 051 0.69 131
Average Value‘of the measured mass | o335 | 0354 | 0379 | 0402 | 0428
concentration, Yairm, mg/dm
40 Experimental standard deviation, | 51 | (002 | 0.003 | 0.004 | 0.008
s, mg/dm
Relative s?ndet()r/:i deviation 038 0.47 076 102 178
rel »

Table 1 Variation of the mass concentration of alcohol with temperature

measurements were performed at 32 °C, 33 °C, 34 °C,
35 °C and 36 °C, respectively. The average values for 20,
30 and 40 repeated measurements are presented in
Table 1, together with the theoretical mass concentra-
tion of alcohol calculated in accordance with
Dubowski’s equation. The experimental standard
deviation and relative standard deviation are also
presented in this Table.

Note that the difference between the average
measured value and the theoretical value increases with
the temperature. Also, the maximum relative standard
deviation of 1.78 % was obtained at the temperature of
36 °C.

As expected, the relative standard deviation
increases with the number of measurements due to the
evaporation process.

4.3 Evaluation of the number of measurements
applicable for the prepared standard solution -
Stability testing of measurement standards

Due to the fact that during the tests the standard
mixtures used lose their accuracy and metrological
characteristics, there must be a procedure for constant
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preparation and certification of new mixtures according
to the most recent standards. The verification of the
preparation procedure for the mixtures is performed
with high accuracy analyzers having well known
capabilities and demonstrated traceability. All
parameters influencing the uncertainty of standard
mixtures, such as temperature, volume (of the water and
the ethanol), etc., are taken into account and quantified
accordingly.

In order to evaluate how many measurements can be
performed using the solutions prepared in the
laboratory in such a way as to not affect the measure-
ment accuracy, two different air ethanol concentrations
were used: 0.184 mg/dm? and 0.382 mg/dm?3. All data
obtained from the reproducibility experiment under
reproducibility conditions (different time, various
instruments, same sample) were evaluated according to
ISO 8258:1991 [10]. The following parameters were
calculated for each series of 30 measurements
performed with ethanol concentrations.

The two solutions were tested for three hours after
preparation. Within this period, over 30 measurements
were performed under repeatability conditions, taking
into account the ongoing evaporation process. Thus, the
prepared solution was measured against the breath
tester and it was checked how the measured values met
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Theoretical alcohol concentration according to

Dubowski’s formula, Yo, (mg/dm3) ¢ 0.184 0382
Number of measurements, n 30 30
Measurement mass concentration range (mg/dm") 0.181 ... 0.185 | 0.376 ... 0.383
Ar1thme3tlc means of measured mass concentration, 0.184 0381
(mg/dm”)

Maximum difference considered, &, (mg/dm’) +/—0.009 +/—0.019

Table 2 Stability test results over three hours

Vet Peth
Densimeter
calibration

Temperature

Repeatability
&epeatability

Temperature

Volume
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Temperature

‘ Repeatability
Calibration

Pen Vino

Figure 6 Cause-effect diagram for the mass concentration
of the standard solution

certain specified limits of accuracy, over the three-hour
period of time. For the purpose of this study a difference
of 5 % between the initial and final mass concentrations
measured was taken into account. Table 2 gives the
number of measurements performed, the values of the
mass concentration measured, together with the
maximum difference taken into account.

Thus it was concluded that a maximum of 30
measurements within 3 hours can be performed without
refreshing the standard solution.

5 Quantifying the measurement uncertainty
associated with the mass concentration
of ethanol in exhaled breath

For the system developed in the INM, the uncertainty
associated with the prepared solutions of ethanol in
water and the expanded uncertainty of ethanol gas
delivered measurements will be considered.

5.1 Measurement uncertainty associated with
the assigned values of mass concentration

In order to estimate the associated measurement
uncertainty for each prepared solution, the influence of
the volumes (due to the pipette and the flask), the purity
of the ethanol and the density of the ethanol reagent are
considered. The cause-effect diagram is presented in
Figure 6.

Uncertainty of the volume used in the measurement

For volume measurement there are three major
influences: calibration, repeatability and temperature
effects were considered. Taking into consideration the
calibration of the pipette performed within the INM and
a difference of + 1 °C between the laboratory tempera-
ture and the calibration temperature, a combined
standard uncertainty of 0.02 cm?® was associated with
the volume of 4.68 cm?® measurement using an auto-
matic pipette.

Taking into consideration the calibration certificate
no. 06.01-363/2004 and a difference of + 1 °C between
the laboratory temperature and the calibration temper-
ature of the volumetric flask (20 °C), a combined
standard uncertainty of 0.59 cm?® was associated with
the volume of 1 000.00 cm? measured using the flask.

Uncertainty due to the purity of ethanol

The purity of the ethanol used to prepare the different
standards was 0.998. Considering a rectangular distribu-
tion gives an associated standard uncertainty of
0.001 155.

Starting from the calibration certificate of the
densimeter used to check the value of the density
corresponding to the ethanol reagent, an uncertainty of
5 x 10 g/cm? was considered.
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. Standard Probability | Relative standard
Quantity Value uncertainty distribution uncertainty
Volume of ethanol 4.68 0.02 normal 0.004 27
reagent, cm
Volume of flask, cm’ 1 000.00 0.59 normal 0.000 58
Purity 0.998 0.002/+3 = rectangular 0.001 16
0.001 155
Density ethanol reagent, 0.789 0.05 normal 0.000 06
g/dm
Mass concentration of
standard solution, g/dm’ 3.685 0.016 normal 0.004 46
Table 3 Measurement uncertainty budget for y,,,
. Standard Probability | Relative standard
Quantity Value uncertainty distribution uncertainty
Mass concentration of
standard solution, e/dm’ 3.685 0.016 normal 0.004 46
Temperature, °C 34.0 0.1/+3 = rectangular 0.000 02
0.0577
Mass concentration of
alcohol in exhaled breath, 1.4322 0.008 26 normal 0.005 77
mg/cm’

Table 4 Measurement uncertainty budget for y,,

The uncertainty budget for a mass concentration of
4.6 g/dm? is summarized in Table 3.

The combined uncertainty associated with the
volume of the ethanol reagent and the standard uncer-
tainty associated with the purity of the reagent have the
largest contributions. However, note that the influence
of evaporation of the ethanol, the loss due to the
solution’s transfer, etc. were not considered at this stage.

5.2 Expanded uncertainty associated with the
measured mass concentration of ethanol
gas delivered

To estimate the uncertainty of the mass concentration of
the ethanol measured using the breath tester, equation
(1) was considered. Accordingly, the influence of the
temperature and the mass concentration of the ethanol
in the solution was considered.
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The combined standard uncertainty was evaluated
starting with the following equation:

2 2
Y air 2 Y air 2
u, === u, +|—""| ‘u
(¥ air ) \/[ ayah ) Y air ( ot ) t (4)

For a temperature of 34.0 °C, replacing the coeffi-
cients described in equation (4) gives:

Uy, = 0388 T, +(0.0256y,,)" 0 (5)

The uncertainty budget for the mass concentration
of alcohol in exhaled breath is summarized in Table 4.
Note that the relative standard uncertainty for the mass
concentration of alcohol in exhaled breath calculated as
the ratio between the standard uncertainty (0.008 26)
and the mass concentration value (1.432 20) has the
final value of 0.005 77, the main contribution being
given by the mass concentration of the standard solu-



tion. The calculated value of the relative standard uncer-
tainty presented in Table 4 is rather small, which leads
to the conclusion that the method used and the results
obtained were good.

Uncertainty due to the temperature established by
the simulator’s thermostat

The simulator’s thermostat was set to (34.0 + 0.1) °C
during the experiments. The calculated standard
uncertainty (assuming a rectangular distribution for the
variation of the thermostat’s temperature) has the value
u, =0.0577°C.

Considering equation (1), the combined uncertainty
associated with the reported result of the mass concen-
tration of alcohol in the exhaled air is:

Vi = (0.474 £ 0.017) mg/dm?.

The stated uncertainty is the expanded uncertainty
obtained by multiplying the standard combined uncer-
tainty by a coverage factor of k=2, estimated according
to the GUM [11] (which was also adopted as a national
standard). In this situation the main uncertainty contri-
bution is given by the mass concentration of ethanol in
the standard solution. The relative standard uncertainty
obtained was rather small, allowing us to conclude that
the two-flask bubble train system was appropriate,
although the standard solutions need to be refreshed
more frequently.

To evaluate the measurement uncertainty, the
spreadsheet calculation method in [12] was used. The
Excel application was developed by the author of this
paper within the Gas Concentration Group and is used
in daily practice. The method was also described in [8].

6 Conclusions

Breath alcohol analyzers are widely accepted as legal
measurement instruments used for determining the
mass concentration of alcohol in exhaled breath.

< Mirela Anghel

Mirella Buzoianu »

National Institute of
Metrology, Romania
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The Gas Concentration Laboratory of the National
Institute of Metrology has developed procedures to
prepare standard solutions of ethanol in water and a
system to calibrate EBAs. Based on subsequent meas-
urements performed on four CRMs produced by the
Bundesanstalt fiir Materialforschung und Priifung
(BAM), Germany, it was concluded that the results
obtained up to now showed that the measurement
standards prepared according to European and
International Standards, using the existing expertise and
equipment in the Romanian laboratory, meet the
necessary required accuracy. Therefore, these standards
can be used for the proper dissemination of the unit of
mass concentration of alcohol in exhaled breath. [
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PREPACKAGES

Outline of a voluntary
OIML certification system
for prepackages:

WiLLEM KooL, Assistant Director, BIML

Note: This paper reflects the personal views of the
author only and may not be taken as the
position of the BIML or of OIML TC 6.

OIML TC 6 Prepackaged products is discussing the
development of an OIML Certification system for
prepackages (provisionally named the IQ-Mark Scheme,
where “IQ-Mark” means International Quantity
Marking). So far, it has proved impossible to reach
consensus on a mutual recognition arrangement in
which participating countries (signatories to the agree-
ment) would agree to accept each other’s certificates.

This paper outlines a certification system that, in the
opinion of the author, may have a better chance of being
accepted and implemented in OIML Member countries,
primarily because it is a totally voluntary system (much
like the OIML Certificate System for Measuring
Instruments) which, over time, may develop into a true
mutual recognition system.

Introduction

Originally, the intention of the TC 6 Secretariat was to
develop a mutual recognition arrangement for
prepackages, more or less equivalent to the OIML MAA
for measuring instruments. Under the MAA, signatories
of a DoMC (Declaration of Mutual Confidence) for a
specific category of measuring instruments (such as
non-automatic weighing instruments, water meters,
etc.) agree to accept each other’s type evaluation reports
as the basis for issuing national type approval
certificates.
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The MAA has evolved from the OIML Certificate
System for Measuring Instruments. In the latter system,
national type approval authorities may take account of
the test results obtained in the type approval process in
another country. These test results, if the tests are
carried out according to the procedures in an OIML
Recommendation, are reported in a specific OIML
format and covered by an OIML Certificate, registered
by the BIML. Acceptance of the certificate and the test
results, however, is not mandatory.

The reasons for TC 6 members to oppose a mutual
acceptance arrangement for prepackages are diverse:

m CIML Members do not always have control over the
authorities responsible for the surveillance of
prepackages on the market;

m Many countries would not accept an agreement
limiting their powers to check imported prepackages
before they are placed on the market;

m EU Member States would not be in a position to
individually sign an agreement that would be binding
on their governments. It would have to be negotiated
by the European Commission;

» For the moment, there is not sufficient confidence in
the competence of the authorities or private
organizations in some countries;

m There are differences in legislation and interpretation
of the requirements that need to be resolved first;

» Industry would not be interested because of the cost
of the system.

In my personal opinion, the only feasible way to
overcome these reservations and objections is to develop
a certification system similar to the OIML Certificate
System for Measuring Instruments. Such a system
would have the following basic principles:

m Participants (the bodies issuing certificates) may be
national authorities responsible for the control of
prepackages, or private certification bodies and there
may be more than one participant in a country. The
arrangement would be a private agreement between
all participating bodies.

m Participation in the system is voluntary. Not only for
the packers, who may or may not want to have their
quantity control systems certified, but also for
authorities and private certification bodies participa-
tion would be voluntary.

m Acceptance of certificates is not mandatory. No
authority (market surveillance authorities, customs,
and inspection bodies) would be obliged to accept the
certificates issued under the system.

It may seem that the latter principle would under-
mine one of the original objectives of the 1Q-Mark
Scheme, i.e. to ensure that prepackages covered by a
certificate have free access to the markets of participat-



ing countries. This would indeed not be achieved
automatically by the voluntary system. However, the
voluntary system could certainly help to increase
confidence in the correctness of the quantity of product
in prepackages covered by the system when the system
ensures that the packers’ control systems are in
compliance with the requirements and are under
surveillance of the certification bodies, who themselves
have to comply with certain requirements. Eventually
this would lead to a substantial reduction in checks
carried out by the customs and market surveillance
authorities, and reduce the risk for the packer that his
prepackages are rejected.

In the longer run, some countries (in particular
developing countries without an infrastructure for
checking prepackages at the border) may make it
mandatory for importers to only import prepackages
covered by a certificate under the system. It would then
serve as an export certification system. One of the main
problems at the moment with exports of goods from
countries like the USA and the European Union is that
product requirements often do not apply to products
destined for export and are consequently not enforced.
This leads in many instances to products not complying
with international standards (such as OIML R 87) being
exported to developing countries.

The voluntary system could start up with the
participation of only a limited number of bodies issuing
certificates in perhaps two or three countries and
gradually expand.

What are the basics of a certification system?

Any credible certification system must be based on two
types of requirements: product requirements and system
requirements. Also, the system should comply with
international standards to produce credible results (i.e.
acceptable certificates and confidence that the products
covered comply with specified requirements).

In the case of an OIML certification system for
prepackaged products, the product requirements are to
be found in:

m OIML R 87:2004 Quantity of product in prepackages,
and

m OIML R 79:1997 Labeling requirements for pre-
packaged products (currently under revision).

OIML R 87 provides the requirements for the
quantity of product in prepackages with a constant
nominal quantity, produced under a quantity control
system based on the average principle: prepackages
produced shall contain, on average, at least the nominal
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quantity declared. OIML R 87 also provides procedures
and tests for sampling batches of prepackages to be
applied by authorities in the surveillance of pre-
packages.

OIML R 79 provides requirements for the labeling of
prepackages, in particular with respect to the declara-
tion of the quantity of product and the identification of
the producer.

Under the OIML Convention, OIML Member States
have the moral obligation to implement OIML Recom-
mendations into their national legislation, in case they
want to regulate the subject covered by the specific
Recommendations. Moreover, countries that are
signatories to the WTO agreement on Technical Barriers
to Trade (WTO/TBT Agreement) are obliged to apply
international standards as the basis for their national
legislation. OIML Recommendations are such interna-
tional standards, because, under the terms of the
WTO/TBT Agreement, the OIML is an international
standard-setting organization.

For the system requirements there are international
standards and guides published by ISO/IEC and
ILAC/IAF, such as the ISO/IEC 17000 series of
standards. The OIML has concluded Memoranda of
Understanding with those international organizations.

For the certification system for prepackages, OIML
TC 6 is drafting specific documents containing the
system requirements (for the quantity control system of
the packer and for the bodies issuing certificates) and
guidance on how to apply those requirements.

Figure 1 is a graphic presentation of the basics of the
certification system.

ISO/IEC Guide 67 Conformity assessment — Funda-
mentals of product certification gives guidance on
product certification systems by identifying their
various elements based on current practices. Product
certification is a third-party conformity assessment
activity.

The proposed voluntary OIML certification system
for prepackages would consist of the following elements
(corresponding to a “System 3” of ISO/IEC Guide 67):

m Initial assessment of the packer’s filling process and
quantity control system;

= Sampling requested by the certification body;

m Determination of the actual quantity of product in the
sampled prepackages (tests) and the correct labeling
(assessment);

» Evaluation of the test and assessment results;
m Decision by the certification body;

» License (authorization for the packer to apply the “IQ-
Mark” to prepackages covered by a certificate);

m Surveillance of the packer by the certification body.
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Figure 1 The elements of the voluntary certification system

The certification procedure

The certification procedure could be summarized as in
Table 1.

The CIML would be the body that carries the
ultimate responsibility for the correct functioning of the
certification system. The CIML not only adopts the
Recommendations that serve as the product require-
ments for the prepackages in the scope of the system,
but also approves the Documents providing the system
requirements (IQ-Mark Scheme Framework Document)
and the guidance documents necessary for the correct
implementation of the system and interpretation of the
requirements.

Also, the CIML would empower individual CIML
Members in the countries where participating
certification bodies have their legal seat, to perform
certain activities relating to the designation of certifica-
tion bodies.

A Management Committee (MC), consisting of the
CIML Members of each of the countries where
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participants or bodies that have applied for
participation, are based, would review applications for
participation and advise the CIML Member concerned
whether an applicant may be designated, or whether a
participant may continue to participate in the system
after a (periodic) review.

The CIML Member, acting as the representative of
the OIML in his or her country, would be the authority
to receive applications, make a first assessment of the
application, submit the application to the MC and
designate the certification body after having obtained a
positive advice from the MC. The CIML Member notifies
the decision to designate a certification body to the
BIML.

The role of the CIML Member in making the first
assessment of the application is important because of
the differences in legislation in different countries as to
which bodies may or may not qualify to issue certificates
for prepackages or for the recognition of the quantity
control system employed by a packer. Some countries
may allow such certificates to be issued only by a
specific type of body (regulator, inspectorate, etc.).
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Table 1 Certification procedure

Step Packer Certification body

1 operates a specific filling process with an
associated quantity control system

2 applies for certification and submits
supporting documentation

3 initially assesses the packer’s filling process
and quantity control system for compliance
with system requirements

4 takes sample(s) from the production and
performs tests and checks for compliance
with product requirements

5 takes a decision, issues and publishes
a certificate, licenses the packer to use
the IQ-Mark

6 produces prepackages as described in the

certificate with the IQ-Mark and places them
on the market

7 keeps the packer under surveillance to ensure
continued compliance with system and
product requirements

Notes:

To step 1:

m “Specific filling process” means that the packer has to identify and document the facilities and equipment used, as well as the
type of product and packaging, insofar as this is relevant for the control of the quantity of product in the prepackages.

m The associated quantity control system operated by the packer has to be such that it meets the requirements in R 87 as concerns
the quality levels of the sampling plans employed (specified “producer’s risk” and “consumer’s risk”).

To step 2:

m The supporting documentation includes, for instance: a description of the filling process facilities, equipment, type of
packaging, type of product(s); information about the quantity control system: sampling plans, tests and checks to be performed,
control procedures, measuring instruments used, record keeping, etc.

To step 3:

m The initial assessment would be in two parts: first an assessment of the documentation submitted with the application to see
whether the system meets the system requirements. Second: an assessment in situ to check whether the actual situation is as
described in the documentation.

To step 5:
m The certificate would briefly describe the filling process, specify the product(s) and type of packaging, (range of) quantities,
etc., such that it is sufficiently clear to be able to identify prepackages covered by the certificate.

m The certificates would be made available by the certification bodies to everyone interested by publishing them on their own
web site.

m The packer would be licensed to use the IQ-Mark on prepackages covered by the certificate. For the purpose of identification,
the IQ-Mark could contain a code, identifying the certification body, or the specific certificate.
To step 7:

m Surveillance of the packer by the certification body would include a periodic re-assessment of the packer’s filling process and
quantity control system, records, etc. In addition, the certification body would randomly take samples from the production and
perform tests and checks to see whether the prepackages produced continue to meet the product requirements.
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Figure 2 The organization of the certification system

In performing his duties within the certificate
system, the CIML Member may be seconded, or
represented by an appropriate expert.

The BIML maintains a list of the notified certifica-
tion bodies and makes this list available on its web site.
The BIML also acts as the secretariat for the MC.

The certification bodies that want to participate have
to provide evidence that they comply with the
requirements applicable to them under the certification
system. This may be in the form of an accreditation or
some kind of peer assessment

The designated and notified certification bodies
maintain a list of certified packers/prepackages and
make this list available on their web site.

Differences between countries

In any country there is a variety of organizations,
authorities and private bodies that may have something
to do with the legal control of prepackages placed on the
market. They may be: market surveillance authorities,
customs authorities, health & safety inspectorates, legal
metrology regulators, professional associations, private
conformity assessment bodies, etc.

The activities, duties and powers of those
organizations are generally not the same in each
country. Furthermore, the CIML Members in each
country do not all have the same jurisdiction over the
organizations involved in the legal control of pre-
packages.
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In general, there are two types of bodies that may be
interested in participating as a certification body in a
voluntary OIML certification system for prepackages:
public authorities and private conformity assessment
bodies. Legislation in one country may prevent private
bodies from acting as a certification body for
prepackages, while in another country there would be
no public body involved in such activities and only
private bodies could participate (see Figure 3). And there
may be countries where both types of organizations may
participate.

There should not be a limit to the number of
participants in a country, unless national legislation
does not allow there to be more than one. Basically, the
arrangement is a private agreement and certification
bodies would be each other’s competitors. Because
packers in a country without any certification body may
want to obtain certification, designated certification
bodies should also be allowed to service customers in
other countries.

Registration of certificates and notified
certification bodies

The BIML would maintain a list of certification bodies
that have been designated by the CIML Members (after
a positive advice of the MC) and have been notified to
the BIML. The details of these notified certification
bodies would then be published on the OIML web site
where links can be provided to the web sites of these
bodies.
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The certification bodies would each have to maintain
a register of certificates issued and make these
certificates available through their respective web sites.
There would be no central registration of certificates, as
in the case of the OIML Certificate System.

In this way, all relevant information would be
accessible via the internet to anyone interested.

Acceptance of certificates

As mentioned before, national authorities would not be
obliged to accept the certificates issued under the
system. On the other hand, there will be a lot of
countries where authorities may wish to rely on
evidence that prepackages placed on their national
markets comply with national legislation. If it can be
shown that the system produces credible results,
confidence in the system will increase. Early on in the
implementation stage, there may be only very few
participating certification bodies and registered packers/
prepackages. But hopefully, over time, the number of

packers that experience the benefits of the system will
increase and that, in turn, will increase the number of
participating bodies and the acceptance of the
certificates.

Some authorities may want to accept only certifi-
cates issued by other authorities. The system may,
however, over time evolve into, or be complemented by,
a system of mutual recognition (like the MAA for some
categories of measuring instruments evolved from the
OIML Certificate System).

Cost and benefits of the certification system

It is much easier to quantify the cost to packers of the
kind of certification system that has been presented in
this paper, than it is to quantify the benefits. Industry
generally will be quick to point out that they are the ones
that have to pay (and ultimately the consumer) and
initially do not want to know about possible benefits
(because they are so hard to quantify).
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On the other hand there are also packers that realize
that the cost of non-conforming product may quickly
outweigh the (extra) cost of certification. Also, batches
of product waiting at the border to be controlled, the
cost of destructive sampling and the risk of rejection
could result in substantial cost. To a majority of
companies, these are all hidden “cost of non-quality”
and do not appear in any cost-benefit analysis.

Many packers, however, may already have imple-
mented quality management systems for other reasons
and it should not be difficult (nor very costly) to include
certification for “IQ-Mark” prepackages in such already
existing systems, in particular when the registrar of that
existing system is also a designated certification body
under the “IQ-Mark” scheme.

It would also be beneficial to authorities when they
can rely on evidence that the quantity of product in
prepackages is in compliance with their national
legislation. It would make their work more efficient.

The cost to the OIML budget for maintaining an “IQ-
Mark” scheme as presented above would be limited to
the involvement of the BIML in the work of the MC. The
workload may be compared to the BIML being a co-
secretariat in an OIML Technical Committee. In
addition, the BIML would maintain a list of notified
certification bodies and publish it on the OIML web site.
The cost of this would be marginal.
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Future expansions of the system

Only prepackages presently in the scope of OIML R 87
are eligible for certification. These are “prepackaged
products, labeled in predetermined constant nominal
quantities of weight, volume, linear measure, area or
count” and for which the average quantity of product
equals at least the nominal quantity. Such prepackages
are referred to as “prepackages filled under the average
system”.

Many countries, however, have legislation that
requires prepackages to be filled under a minimum
system, i.e. the quantity of product in each prepackage
must be at least the nominal quantity. OIML TC 6 is
currently discussing requirements for a minimum
system and these may be the subject of a separate OIML
Recommendation, or included in OIML R 87 as a
separate category.

When prepackages filled under the minimum system
are included in an OIML Recommendation, they may
also be certified under the IQ-Mark scheme. The
certification procedure, however, may be somewhat
simplified compared to the one described earlier in this
paper, depending on the process of filling.

Another possible expansion of the system could be to
include certification of single batches of prepackages.
The certificate would then be based on a one time
assessment of the filling process and a sample taken
from the batch produced. [
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SYDNEY

13th International
Conference

43rd CIML Meeting

and Associated Events

Sydney,Australia

28-31 OcTtoBER 2008

The National Measurement Institute (NMI) hosted the following Meetings at the Star
City Hotel, Sydney, Australia, from 28 through 31 October 2008:

m 13th International Conference,

m 43rd CIML Meeting,

n Round Table of RLMOs, and

n OIML Working Group on Conformity to Type.
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SYDNEY

43rd CIML Meeting:
Opening Address

Mr. Alan E. Johnston
CIML President

I'trust that you had time to relax before the
Meeting and that you will be in fine form.

First of all I would like to recognize the hard work
and all the efforts which have been put in by Dr. Harvey
and his team in relation to organizing this Meeting, and
also I participated in the Asian Pacific Legal Metrology
Forum. So I would like to give Dr. Harvey and his team
a round of applause at this point in time for all of their
efforts. Thank you.

I know that they are all sitting here on pins and
needles and that by Friday afternoon they will be able to
finally relax and breathe a little deeper than they have
been doing for the last ten days.

Four countries have expressed an interest in
becoming Member States and at least two of them will
be joining the OIML very shortly. We also have one new
Corresponding Member, Montenegro, and, in addition,
the United Nations Development Program is considering
supporting a number of countries to become OIML
Corresponding Members.

In the meantime, a number of stakeholders are
showing a growing interest in the OIML. Amongst
interested International Organizations we are happy to
welcome the International Association of Wine and
Vine. We are also happy to establish new links with the
International Federation of Wine and Spirits, which is
represented here. I don't know about you, but I see a
theme here. It starts with wine and ends with wine!

We also expect to have further discussions from the
European Federation of Grain Exporters, and other
stakeholders to join into our work in the future. This
demonstrates a growing interest in the OIML from
countries as well as other International Organizations,
Development Organizations and from stakeholders in
general.

To me this proves that the OIML is in good shape and
it demonstrates that we are addressing the needs of the
global economy when it comes to legal metrology.

Good morning everybody. Welcome to Sydney.
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We welcome a number of new CIML Members:

m Dr. Philippe Richard from Switzerland;
m Mr. Roger Flandrin from France;

m Dr. Nineta Majcen from Slovenia;

m Mrs. Ellen Stokstad from Norway;

m Mrs. Dorota Habich from Poland;

» Mr Tran Van Vinh from Vietnam; and

» Ms. Gyung-Hee Hu fromthe Republic of Korea.

We have not yet received confirmation of the
appointment of Mr. Mustafa Kasal from Turkey.

As is the case when the CIML Meeting takes place in
conjunction with a Conference, the CIML Meeting will
be shortened to one day. A number of items have been
transferred to the agenda of the Conference in order to
avoid duplication of presentations and discussions. This
is the case for the financial issues and for the direct
sanction of Recommendations by the Conference.

Although this CIML Meeting is a short one, a
number of important issues will be addressed and
Iexpect some lively discussion on these issues; in
particular:

m the Certificate system and the MAA, to which
amendments are essential to make the systems
progress;

m we will have a discussion on Developing Countries
issues, on which a modification of the work is being
proposed;

m the OIML pension system, which is proposed not to
be applicable to new contracts and to the renewal of
contracts;

m the approval of a number of publications which are
not to be submitted to the sanction of the Conference;
and

m we shall also have a presentation on the online
facilities set up for the work of Technical Committees
and Subcommittees and this issue of using internet
facilities is also of importance for the efficiency of our
technical work.

As I say, we have a pretty full agenda today so that
concludes my opening remarks. I hope you enjoy your
time in Sydney. We have a number of events lined up for
you as well, so please take
advantage of the opportunity
while you are in Sydney to
enjoy both the Conference, the
Meeting and of course, the
weather. Thank you very much
for your attention. W




SYDNEY

13th Conference:
Opening Address

The Hon. John Murphy MP
Parliamentary Secretary to the
Minister for Trade in Australia

President, welcome to Sydney, Australia for the

13th International Conference on Legal Metro-
logy. I would like to acknowledge the traditional
custodians of the land on which we are meeting today,
the Gadigal people.

The Minister for Small Business, Independent
Contractors, and the Service Economy, the Hon. Dr.
Craig Emerson MP, who has portfolio responsibility for
legal metrology in Australia, has asked me to welcome
you to this auspicious occasion.

It is an honour for Australia to once again host the
International Conference on Legal Metrology. The last
occasion was in the year of Australia’s Bicentenary, in
1988. Australia’s National Measurement Institute is
proud to host this event in 2008.

Sydney has been chosen as the location of the
Conference for several reasons. First, Sydney is a
beautiful city. Second, Sydney is an important tourist
hub from which you can access other areas of the
country before returning home. Third, and most
importantly, Sydney is where the headquarters of the
National Measurement Institute is located.

It is very pleasing to see that so many of you have
been able to join us here and I sincerely hope that you
will enjoy your stay in Australia.

Australia’s legal metrology has undergone some
significant changes in the past twenty years since we last
hosted the Conference. Our three former metrology
organisations - the National Measurement Laboratory,
the National Standards Commission, and the Australian
Government Analytical Laboratories - came together in
2004 to form a single national metrology body, the
National Measurement Institute (NMI).

NMI is responsible for Australia’s national infra-
structure in physical, chemical, biological and legal
measurement. Bringing together these measurement

Distinguished guests, ladies and gentlemen, Mr.

Sydney 2008

fields into a single organisation provides synergies and
opportunities to solve measurement problems, drawing
on all these disciplines. Examples where these synergies
become important include environmental measure-
ments, nanotechnology, and quality measurements in
trade (such as protein content of grain and the sugar
content of cane sugar).

I note that the Conference program includes a
technical visit to NMI’s laboratories. I urge you to take
advantage of this opportunity to see, at first hand, some
of Australia’s metrology infrastructure and to meet some
more of NMT's staff.

On a slightly different track, Australia is currently in
the midst of an exciting project that will change the way
that trade measurement is undertaken in this country. At
present, trade measurement is under the jurisdiction of
individual Australian State and Territory Governments.
This situation is a legacy from the nineteenth century
British colonies in Australia where traditionally
“weights and measures” for trade was a local issue in the
sparsely populated “Great Southern Land”. Thus, no
single, continent-wide set of rules was developed.

The Australian Government is in the process of
setting up a national system of trade measurement
which has strong industry support. The legislation for
our new national system was introduced into Australia’s
Federal Parliament last month. NMI has responsibility
for implementing the transition to a national trade
measurement system beginning on 1 July 2010, and for
administering the system beyond that date.

Much has changed in legal metrology in the twenty
years since the Conference last assembled in Sydney.
Technology has been advancing rapidly in many areas
including communications, automation, software and
measurement instrumentation. There have been major
changes in the ways in which the world communicates,
trades, and generally does business.

Accordingly, the role of the OIML is becoming
increasingly important in this new age of technology
with measuring instruments such as “smart” electricity
meters being rolled-out in many countries.

I note that the OIML is an intergovernmental treaty
organisation established in 1955 in order to promote the
global harmonization of legal metrology, and that it has
observer status on the Committee on Technical Barriers
to Trade (TBT Committee) of the World Trade
Organisation (WTO). Accordingly, its Recommenda-
tions, or model regulations, are critical to underpin
national and international trade, particularly in pre-
packaged goods. I mention pre-packaged goods because
the majority of international food trade is now in pre-
packaged goods whereas in the past it was in bulk
commodities.

Australia is an active Member of the OIML and has
always held the work of the International Organisation
of Legal Metrology in high regard. Indeed, NMI is a
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Participating Member on forty OIML Technical
Committees and has Observer status on ten other
Technical Committees. Rather than put its resources
into developing national standards, Australia has
preferred to work with the OIML Technical Committee
framework to develop international model regulations
that can then be adopted with confidence as national
standards or regulations within Australia.

Australia has gone further than good intentions and
has written OIML into its measurement legislation.
Australia’s National Measurement Act requires that the
Minister with responsibility for legal metrology must be
satisfied that any proposed regulation governing pattern
(or type) approval of measuring instruments is
consistent with specifications published by the OIML,
unless there is very good case for variation.

By hosting this Conference, the Australian Govern-
ment is indicating its continuing support for interna-
tional collaboration in legal metrology and metrology
generally. Last week we also hosted meetings of the Asia
Pacific Legal Metrology Forum and a workshop on Legal
Metrology Needs of South Pacific Economies, in the
Hunter Valley here in New South Wales. T understand
that the outcomes of those meetings will be considered
at a Round Table of Regional Legal Metrology Organisa-
tions, where the needs of developing economies will also
be considered.

In conclusion, from my perspective of the Australian
trade portfolio, the OIMLs work is crucial to underpin
the ability of nations to trade products and services into
the global economy. This is why your meetings are
important. They stimulate international cooperation
and development, help to set priorities, and encourage a
better understanding of legal metrology. The outcomes
of your deliberations will ultimately translate into the
well-being of individual people, most of whom probably
will never know about the OIML, but thanks in part to
your work, can engage in trade and enjoy a better
standard of living.

It is clear from the Conference agenda that you have
a full and busy time ahead of you. In a spirit of
cooperation, I wish you an interesting and successful
Conference and trust that you will enjoy your stay in
Sydney. [
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Welcome by Alan Johnston

Alan Johnston thanked Mr. Murphy for opening
the Thirteenth Conference and was honored that a
key Australian Government decision maker could
be present to underline the importance of the
OIMLs work.

He welcomed Delegates to the Conference and
expressed his thanks to Grahame Harvey’s Staff,
and to the Australian Government, for their
impeccable organization not only of the meetings
but also of the Dinner Cruise and other social events
during the week.

He was also pleased to welcome two CIML Past
Presidents: Gerard Faber and Manfred Kochsiek, as
well as John Birch, CIML Honorary Member, all of
whom had for many years contributed to the OIMLs
work thanks to their vast breadth of knowledge of
legal metrology.

As Mr. Murphy had said, most people do not
know what the OIML is, nor even what legal
metrology is. The OIML must continue to “spread
the word” to increase awareness throughout the
world and thus achieve our objective of a global
metrology system affecting each and every one of us.

Mr. Johnston concluded his brief opening
remarks by making nominations in relation to the
President and Vice-Presidents of the Conference. He
proposed Dr. Lawrence Besley as Conference
President, CEO of the Australian National
Metrology Institute. As Vice-Presidents he wished to
nominate Mr. Stephen O'Brien, from New Zealand
and Mr. James Kiarie, from Kenya. Delegates
having unanimously approved these nominations,
Mr. Johnston declared the Thirteenth Conference
officially open and turned the floor over to Dr.
Besley. [ |
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Sydney scenes...

OIML BULLETIN VOLUME L « NUMBER 1 « JANUARY 2009 33



Sydney 2008

SYDNEY

Awards

for Qutstanding Contributions
to Legal Metrology

The Committee made Awards to
Mrs. Hiroe Sakai
and

Dr. Péter Pdkay

in recognition of their
outstanding
contribution to legal metrology.
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SYDNEY

13th International Conference
Agenda

Opening speeches
Roll call

Election of the Conference President and Vice-President

1 Approval of the minutes of the 12th Conference

2 Report on CIML and BIML activities
2.1 Actions stemming from Article I of the Convention
2.2 Other actions

3 Presentations given by Liaisons

4 Technical work
4.1 Sanctioning of Recommendations
4.2 Acceptance / Recognition Systems

5 Presentation of the Strategic Plan
6 Report on Developing Country issues

7 Financial issues

7.1 Report on the 2005 - 2008 financial period

7.2 Future developments

7.3 Needs for the 2009 - 2012 financial period

7.4 2009 - 2012 budget of the OIML

7.5  Financial estimates for the financial period 2009 - 2012
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THIRTEENTH INTERNATIONAL CONFERENCE
on LEGAL METROLOGY

Sydney, 29 & 31 October 2008

RESOLUTIONS

Resolution no. 1

The Conference made the recommendation that CIML Members update, in a timely manner, the data related
to their country in the OIML online database.

Resolution no. 2

The Conference made the recommendation that CIML Members make their regulatory requirements
available to the public on the internet and that they update their Member’s data on the OIML web site with
links to these national web sites.

Resolution no. 3

The Conference made the recommendation that CIML Members complete the inquiry on the
implementation of OIML Recommendations as accurately as possible and as soon as possible, and further
made the recommendation that Member States update it each time a new or revised National Regulation is
adopted.

Resolution no. 4

The Conference made the recommendation to CIML Members to keep other National Departments
informed of OIML work, and to invite them to contribute to this work.

Resolution no. 4a

The Conference took note of the comments made concerning the possibility of a rapprochement with the
BIPM. It instructed the Committee and the BIML to further study this issue and to continue strengthening
the cooperation with the BIPM.

Member States are requested to send comments and proposals to the BIML by the end of 2008 so that a
summary of these may be discussed by the Presidential Council in March 2009.

Resolution no. 4b

In order to better assist developing countries, the Conference considered it desirable that Publication D 1
Elements for a law on metrology be revised to take account of the latest developments in world trade, such
as conformity assessment, certification and globalization. The Conference instructed the Committee to start
a revision of Publication D 1.
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TREZIEME CONFERENCE INTERNATIONALE
de METROLOGIE LEGALE

Sydney, 29 & 31 octobre 2008

RESOLUTIONS

Résolution n° 1

La Conférence recommande aux Membres du CIML de réguliérement tenir a jour les données relatives a leur
pays sur la base de données en ligne de 'OIML.

Résolution n° 2

La Conférence recommande aux Membres du CIML de mettre a disposition du public leurs exigences
réglementaires sur internet, et de mettre a jour leurs “données Membres” sur le site internet de 'OIML en
fournissant les liens pointant vers ces sites internet nationaux.

Résolution n° 3

La Conférence recommande aux Membres du CIML de remplir 'enquéte sur la mise en application des
Recommandations de 'OIML de facon aussi précise que possible et dans les meilleurs délais, et de plus
recommande aux Etats Membres de mettre celle-ci a jour chaque fois quune Recommandation de 'OIML
nouvelle ou révisée est adoptée.

Résolution n° 4

La Conférence recommande aux Membres du CIML de tenir informés, les autres départements ministériels
de leur pays, des travaux de 'OIML et de les inviter a participer a ces travaux.

Résolution n° 4a

La Conférence a pris note des commentaires exprimés concernant la possibilité d'un rapprochement avec le
BIPM. Elle donne instruction au Comité et au BIML de poursuivre 'étude de ce sujet et de continuer a
renforcer la coopération avec le BIPM.

Les Etats Membres sont priés d’adresser leurs commentaires et propositions au BIML d’ici fin 2008 de sorte
qu’un résumé de ces contributions puisse étre discuté au Conseil de la Présidence en Mars 2009.

Résolution n° 4b

Afin de mieux aider les pays en développement, la Conférence a considéré souhaitable que la publication
D 1 Eléments pour une Loi de Métrologie soit révisée afin de prendre en compte les derniers développements
dans le commerce international, tels que I'évaluation de conformité, la certification et la globalisation. La
Conférence donne instruction au Comité d’entreprendre la révision de la Publication D 1.
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Resolution no. 5

The Conference sanctioned the following publications previously approved by the Committee and made the
recommendation that Member States use them as the basis for their national regulations as far as possible:

R 21:2007 Taximeters
R 35-1:2007  Material measures of length for general use. Part 1: Metrological and technical requirements

R 49-1:2006  Water meters intended for the metering of cold potable water and hot water.
Part 1: Metrological and technical requirements

R 49-2:2006  Water meters intended for the metering of cold potable water and hot water.
Part 2: Test methods

R 51-1:2006  Automatic catchweighing instruments.
Part 1: Metrological and technical requirements - Tests

R 65:2006 Force measuring system of uniaxial material testing machines
R 76-1:2006  Non-automatic weighing instruments. Part 1: Metrological and technical requirements - Tests

R 82:2006 Gas chromatographic systems for measuring the pollution from pesticides
and other toxic substances

R 83:2006 Gas chromatograph/mass spectrometer systems for the analysis of organic
pollutants in water

R 107-1:2007  Discontinuous totalizing automatic weighing instruments (totalizing hopper weighers).
Part 1: Metrological and technical requirements - Tests

R 116:2006 Inductively coupled plasma atomic emission spectrometers for the measurement
of metal pollutants in water

R 117-1:2007  Dynamic measuring systems for liquids other than water

R 134-1:2006  Automatic instruments for weighing road vehicles in motion and axle-load measuring.
Part 1: Metrological and technical requirements - Tests

R 137-1:2006  Gas Meters. Part 1: Requirements
R 138:2007 Vessels for commercial transactions
R 139:2007 Compressed gaseous fuel measuring systems for vehicles

R 140:2007 Measuring systems for gaseous fuel

Resolution no. 6

The Conference sanctioned the following publications and made the recommendation that Member States
use them as the basis for their national regulations as far as possible:

R 71:2008 Fixed storage tanks. General requirements
R 85:2008 Automatic level gauges for measuring the level of liquid in stationary storage tanks

R 99-1:2008  Instruments for measuring vehicle exhaust emissions.
Part 1: Metrological and technical requirements

R 99-2:2008  Instruments for measuring vehicle exhaust emissions.
Part 2: Metrological controls and performance tests

R 141:2008 Procedure for calibration and verification of the main characteristics
of thermographic instruments

R 142:2008 Automated refractometers: Methods and means of verification
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Résolution n° 5

La Conférence sanctionne les publications suivantes antérieurement approuvées par le Comité et
recommande aux Etats Membres de les utiliser dans la mesure du possible, comme base de leurs
réglementations nationales:

R 21:2007
R 35-1:2007

R 49-1:2006

R 49-2:2006

R 51-1:2006

R 65:2006
R 76-1:2006

R 82:2006

R 83:2006

R 107-1:2007

R 116:2006

R 117-1:2007

R 134-1:2006

R 137-1:2006

R 138:2007

R 139:2007
R 140:2007

Taximetres

Mesures matérialisées de longueur pour usages généraux.
Partie 1: Exigences métrologiques et techniques

Compteurs d'eau pour le mesurage de l'eau potable froide et de l'eau chaude.
Partie 1: Exigences métrologiques et techniques

Compteurs d'eau pour le mesurage de l'eau potable froide et de l'eau chaude.
Partie 2: Procédures d'essai

Instruments de pesage trieurs-étiqueteurs a fonctionnement automatique.
Partie 1: Exigences métrologiques et techniques - Essais

Systeme de mesure de force des machines uniaxiales d'essai des matériaux

Instruments de pesage a fonctionnement non automatique.
Partie 1: Exigences métrologiques et techniques - Essais

Systemes chromatographiques en phase gazeuse pour la mesure des pollutions par
pesticides et autres substances toxiques

Systeme de chromatographe en phase gazeuse/spectrometre de masse pour
lanalyse de polluants organiques dans l'eau

Instruments de pesage totalisateurs discontinus a fonctionnement automatique
(peseuses totalisatrices a trémie). Partie 1: Exigences métrologiques et techniques - Essais

Spectrometres a émission atomique de plasma couplé inductivement pour le mesurage
des polluants métalliques dans l'eau

Ensembles de mesurage dynamique de liquides autres que ['eau.
Partie 1: Exigences métrologiques et techniques

Instruments a fonctionnement automatique pour le pesage des véhicules routiers en
mouvement et le mesurage des charges a l'essieu.
Partie 1: Exigences métrologiques et techniques - Essais

Compteurs de gaz. Partie 1: Exigences

Récipients pour transactions commerciales

Ensembles de mesurage de gaz compressé pour véhicules
Systemes de mesurage de gaz

Résolution n° 6

La Conférence sanctionne les publications suivantes et recommande aux Etats Membres de les utiliser dans
la mesure du possible, comme base de leurs réglementations nationales:

R 71:2008
R 85:2008

R 99-1:2008

R 99-2:2008

R 141:2008

R 142:2008

Réservoirs de stockage fixes. Prescriptions générales

Jaugeurs automatiques pour le mesurage des niveaux de liquide dans les réservoirs
de stockage fixes

Instruments de mesure des gaz d'échappement des véhicules.
Partie 1: Exigences métrologiques et techniques

Instruments de mesure des gaz d'échappement des véhicules.
Partie 2: Contrdles métrologiques et essais de performance

Procédure pour l'étalonnage et la vérification des principales caractéristiques
des instruments thermographiques

Réfractomeétres automatisés: Méthodes et moyens de vérification
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Resolution no. 6a

The Conference took note of the comments made by some Member States regarding the necessity of revising
the following Publications as soon as possible:

R 71:2008 Fixed storage tanks. General requirements
R 85:2008 Automatic level gauges for measuring the level of liquid in stationary storage tanks
R 139:2007 Compressed gaseous fuel measuring systems f