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NOTE on the FIRST MEETING

of the JOINT WORKING GROUP of the CONVENTION DU METRE and the OIML

held at the Pavillon de Breteuil
on 22 February 1996

The first meeting of the joint working group of the Convention du Métre and the OIML foreseen in
Resolution 10 of the 20th CGPM took place on 22 February 1996. At the invitation of the President of the
CIPM, the meeting was held at the Pavillon de Breteuil. Present were:

Convention du Metre: D. Kind (President of the CIPM), J. Kovalevsky (Secretary of the CIPM),
W.R. Blevin (Vice-President of the CIPM), K. Tizuka (Vice-President of the CIPM)
and T.J. Quinn (Director of the BIPM)

OIML: G. Faber (President of the CIML), S. Chappell (Vice-President of the CIML),
M. Kochsiek (Vice-President of the CIML), J. Birch (Member of the Presidential Council of the CIML),
and B. Athané (Director of the BIML).

The working group reviewed the events that took place in 1995 leading up to the adoption by the
20th Conférence Générale of Resolution 10, on future relations between the two organizations, and to
the adoption of a parallel Resolution by the International Committee of Legal Metrology, during its 30th
meeting. It was agreed that these relations should be considered in the context of the future needs of
metrology. Most of the discussion was devoted to identification of these future needs. It was recognized
that an important contribution will be the results of a study now being undertaken by the CIPM on the
future needs of metrology, following Resolution 11 of the 20th Conférence Générale. These will be
considered with the content of the long-term policy document of the OIML, published in 1995. It is
expected that a draft of the CIPM study will be ready for presentation to the CIPM in September 1996
after being reviewed by the OIML and other interested parties during the Summer. A second meeting of
the joint working group will take place in September 1996, after the CIPM meeting but before the OTML
Conférence Générale, and a third in February 1997. At the third meeting, other international
organizations will be invited to participate. The Directors of the BIPM and the BIML were asked to
explore the possibility of developing a closer relationship in certain of their activities and to report back
at the September meeting.

B. ATHANE T.J. QUINN
BIML Director BIPM Director



NOTE sur la PREMIERE REUNION du
GROUPE de TRAVAIL COMMUN de la CONVENTION du METRE et de LOIML

qui s’est tenue au Pavillon de Breteuil
le 22 février 1996

La premiere réunion du groupe de travail commun de la Convention du Metre et de I'OIML
envisagé dans la Résolution 10 de la 20° CGPM s'est tenue le 22 février 1996. A l'invitation du Président
du CIPM le Groupe de travail s'est réuni au Pavillon de Breteuil. Etaient présents:

Convention du Meétre: D.Kind (Président du CIPM), J. Kovalevsky (Secrétaire du CIPM),
W.R. Blevin (Vice-Président du CIPM), K. Tizuka (Vice-Président du CIPM)
et T.J. Quinn (Directeur du BIPM)

OIML: G. Faber (Président du CIML), S. Chappell (Vice-Président du CIML),
M. Kochsiek (Vice-Président du CIML), J. Birch (Membre du Conseil de Présidence du CIML)
et B. Athané (Directeur du BIML).

Le groupe de travail a rappelé les événements qui se sont déroulés en 1995 et qui ont conduit a
l'adoption par la 20¢ Conférence Générale de la Résolution 10 sur les relations futures entre les deux or-
ganisations, ainsi qu'a I'adoption d'une Résolution paralléle par le Comité International de Métrologie
Légale, lors de sa 30° réunion. Tout le monde a été d’accord pour dire que ces relations doivent étre envi-
sagées dans la perspective des besoins futurs de la métrologie. Lessentiel des discussions a donc porté
sur l'identification de ces besoins futurs. A I'évidence, les résultats d’'une étude sur les besoins a long ter-
me de la métrologie, actuellement entreprise par le CIPM conformément a la demande de la 20° CGPM
exprimée dans sa Résolution 11, constitueront une contribution importante. Ils devront étre étudiés en
méme temps que le contenu du document de 'OIML sur la politique a long terme, publié¢ en 1995. Un
projet de cette étude faite par le CIPM devrait étre présenté au CIPM en septembre 1996, aprés avoir été
soumis dans le courant de I'été 2 'OIML et aux autres parties intéressées. Une seconde réunion du grou-
pe de travail commun aura lieu au mois de septembre 1996, apres la session du CIPM mais avant la
Conférence générale de 'OIML; une troisiéme réunion est prévue au mois de février 1997. D'autres orga-
nisations internationales seront invitées a participer a cette troisiéme réunion. Il a été demandé aux di-
recteurs du BIPM et du BIML d’explorer la possibilité de développer des relations plus étroites pour cer-
taines de leurs activités et d’en rendre compte a la réunion du mois de septembre 1996.

B. ATHANE T.J. QUINN
Directeur du BIML Directeur du BIPM
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I AM delighted and honoured to have been asked to write
an Editorial on the importance of weighing for this issue
of the OIML Bulletin, which contains four of the excellent
papers presented at last September’s OIML seminar
“Weighing towards the year 2000”. The seminar reflected
the latest developments in weighing and demonstrated
clearly the need for international metrological speci-
fications in those applications where legal control is
required to protect the consumer and maintain confidence
in trade.

Readers of the Bulletin will hardly need to be reminded
how important weighing is in our everyday lives. It seems
to me that the direct economic value that can be ascribed
to weighing may be greater than that associated with any
other type of measurement. Whether you are shopping for
food, visiting your doctor, sending a package by post or
checking in your luggage for an international flight, you
will depend on accurate reliable weighing equipment to
protect your health, your safety and your wallet.

In the UK alone it is probably the case that at least half a
billion pounds worth of goods are weighed at the retail
level each week. In the industrial sector too we find

Editorial

weighing equipment in widespread use for wholesale trade,
for process control and for production monitoring. Two of
the papers in this issue of the Bulletin deal with weighing
in motion - the heavyweight division - where reliability and
stability are tested to the full in what are often the most
demanding environments.

The importance of weighing in today’s world and the
variety of different types of weighing instruments used
are reflected in the fact that, since the publication of the
OIML Recommendation (R 76) on nonautomatic weighing
instruments in 1992, no fewer than five further
Recommendations on weighing instruments have been
completed. Taken together, these provide a set of
harmonised regulations which will form the basis for the
legal control of weighing around the world towards
the year 2000.

With the development of the OIML Certificate System and
the preparation of regional agreements on mutual
recognition, such as the Canada/USA agreement and the
WELMEC agreement, manufacturers will increasingly be
able to produce weighing instruments for a global market,
confident that they will not encounter technical barriers to
trade erected in the name of legal metrology. |

Seton Bennett
Chairman, OIML seminar
“Weighing towards the year 2000”






DURABILITY ANALYSIS

Zero and calibration
stability on beltweighers

A comparison of two beltweighers
weighing the same product
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IML Seminar

13-15 September 1995 Maison de la Mécanique, Paris

P. W. CHASE, Chase Technology Inc., United States of America

This is a story of two beltweighers, A and B. The same
stream of coal passes over both A and B at a rate
ranging from 640 t/h (700 US tons/h) to 940 t/h
(1034 US tons/h). Both beltweighers are approved and
sealed by a State regulatory agency. Beltweigher A is ap-
proved under the US regulation (Handbook 44 - see Ap-
pendix A, pp. 11-13) in force at the time it was installed.
Beltweigher B is installed to meet the newer NTEP
(National Type Evaluation Program) requirements.
NTEP requirements are essentially equivalent to OIML
R 50. According to the scale manufacturer, the com-
ponents of A and B are of the same quality; the only
differences in the two installations are found in the
conveyor.

These beltweighers are used as a basis of payment
for coal transported continuously from the mine to the
electric utility. A third party monitors the performance
of the beltweighers and the control instrument. The
control instrument is a weigh bin with a capacity of
218 tonnes (240 US tons). This weigh bin is tested every
six months immediately prior to its use for calibration
of the beltweighers. This weigh bin is also used each
week to test the performance of the beltweighers. The
conveyors on which the two beltweighers are installed
are quite different from one another. The following

zeroing of the beltweigher. The beltweigher electronics
uses a stored digital value to represent zero, the no-load
condition of the conveyor belt. Each time that number
changes, the monitoring computer stores the new value
together with the date and time at which the change
occurred.

In a perfect world, or at least an improved experi-
ment, Beltweigher B would be similarly monitored - it
is not. But in a perfect world the beltweigher would
always weigh correctly, so this discussion would not be
necessary. It is obvious and well accepted that a belt-
weigher must have a reliable zero if it is to provide ac-
curate weighing. Beltweigher A demonstrated frequent,
and quite large, changes in zero. For example, Fig. 1
shows the change in zero number and the zero change
as percent of full scale for July 1991. The scale elec-
tronics for Beltweighers A and B has been modified so
that only auto zeroing occurs; it is not possible to
initiate a manual zeroing procedure.

Some of the zero changes were sufficiently large that
the limit on zero adjustment in the beltweigher elec-
tronics was reached quite regularly. With the agreement
of the regulatory agency, the limitation was removed to

table lists some of the conveyor belt parameters. Table 1 Conveyor belt parameters.

In 1991, the third party mgnitoring the wgighing Beltweigher A Beltweigher B
systems began a program to improve the weighing. c belt ongth

. Onveyor pelt len;

Both beltwelghgrs performed adequat.ely for approval (urroitnd length) 36 m (117 f) 143 m (468 fr)
testing, but during weekly tests they differed from one  Head to Tail C-C 16.8 m (55 f1) 65 m (214 fr)
another, and Beltweigher A often differed from the  Belt width 1 200 mm (48 in) 1100 mm (42 in)
weigh bin by more than the allowable tolerance. (The  Belt thickness 16 mm (0.625 in) 12 mm (0.5 in)
contractual arrangement between buyer and seller ~ Belt speed 24 m/s (473 fmin) | 3.2 ms (620 ft/min)
provides an adjustment method for total tonnage based %ﬁ;ﬁfﬂ of bell 21'73k§émnl(l(‘1"26fltl)’5/ B | 164 ;‘%/;n(glf:)by )
on the beltweigher comparison to the weigh bin.) ~ gj5ding 115 kg/m (77 Ibs/ft) | 82.6 ke/m (5.5 Ibs/ft)

Throughout this time, Beltweigher B mamtamgd its  Angle of incline 6.5 degrees 15 degrees
tolerance better than did Beltweigher A, but operational  Distance from load point
considerations make Beltweigher A the preferred unit ~_to beltweigher o 6.7m (22 ft) 7.9m (26 ft)
for measuring the shipped quantity of coal. D‘fgaﬁgﬁgg‘g‘lﬂg‘d of skirting 4 idlers 5 idlers

Because A had the greater variability, in June 19912 pjstance from beltweigher
personal computer was connected to the beltweigher to head pulley 53m (17.5 1) 46.6 m (153 ft)
integrator to monitor the changes resulting from auto ~ Troughing angle 35 degrees 35 degrees

OIML BULLETIN VOLUME XXXVII - NUMBER 2 « APRIL 1996
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allow a large adjustment of zero using the automatic
zeroing of the beltweigher. Actually, this limitation
was removed before the monitoring began in
June 1991. The logic involved was that less error will be
introduced by allowing the unit to re-zero over a larger
range than by deliberately introducing a zero error by
limiting the range. Further discussion will show that
the zero excursions are greatly reduced after con-
siderable work on the conveyor and the beltweigher
installation.

With the zero number monitoring system in place,
work was begun to reduce the variability of Belt-
weigher A. An initial modification to the beltweigher
was the addition of angled plastic covers on the
horizontal portions of the beltweigher to reduce dust
buildup. This modification was completed on 10 August
1991, and was physically observed to nearly eliminate
dust buildup. However, the changes in zero persisted, as
seen in Fig. 2 (August 1991). The dust covers were
further improved in May 1993, and Fig. 3 for June of
1993 shows that the zero changes are still similar in
character.

As seen in the figures, the changes in zero occur over
a short time period. Figure 4 shows the zero changes
during August 1991 as the equivalent change in kg/h.
Dust buildup would be expected to occur more slowly
although it could be quickly removed by cleaning the
scale. The improvements in zero, which must be
present from the elimination of dust buildup, are
apparently masked by the other zero changes.

In January 1994, Beltweigher A was mechanically
realigned. Figure 5 for March 1994 shows a narrower
range of zero variation than previous figures (see
Fig. 3 - June 1993 for example). The changes are still
rapid. Figure 6 for March 1994 is a plot of zero change
versus the time in days since the previous change.
Surprisingly, the magnitude of the zero adjustment is
independent of the time interval between adjustments
for periods from about 1 hour to periods of about 7
hours. Beyond 7 hours there are too few observations to
be significant. Figure 7 shows similar information; the
variations within each day are plotted on a single line
representing that day along the X axis.

Temperature is known to affect belt stiffness and
therefore, the effects of temperature were considered.
Figures 8 and 9 plot the zero number and temperature
for Beltweighers A and B by days from January through
September 1994. Figures 10 and 11 plot zero number
against temperature over this same time period for both
Beltweighers A and B. Beltweigher B does have a trend,
but the correlation coefficient is quite low.

The gravity tensioning device was considered a
possible cause of zero changes and was carefully
examined to ensure that all pulleys and cables were
free. This is a pulley type gravity takeup. The tail pulley
for the conveyor is supported on a rail with tension



applied through cables which support the tensioning
mass. This arrangement has several carriage wheels and
cable pulleys which require regular lubrication. It also
requires inspection to see that the rails are not blocked.
A regular lubrication and inspection regime was estab-
lished. The rapid zero changes persisted, but over a
narrower range.

Conveyor belt tracking was identified as a possible
source of the rapid zero changes, and belt training
idlers on the return side of the conveyor were carefully
adjusted to reduce side travel to a minimum. This
change also resulted in a reduced range of zero
changes.

In March 1995, the beltweigher manufacturer was
contracted to thoroughly refurbish the entire in-
stallation. Where the conveyor structure has been
weakened, additional stiffening was added by cutting
out a portion of the conveyor assembly. The manu-
facturer carefully realigned the beltweigher to the
conveyor belt to compensate for any shifting of the
conveyor structure having occurred since the initial
installation.

On March 27 and 28, the weigh bin and the belt-
weighers were tested by the State Weights and
Measures officials.

Figure 12 shows the zero data since the testing
in March 1995. The zero stability is significantly
improved from the data of 1991 and is improved from
the data of March 1994 when previous alignment
was completed. In March 1994, the standard deviation
of zero change was 0.091 and the figure for April 1995
shows a standard deviation of 0.059. Figure 13 for
April 1995 is similar to Fig. 6 for March 1994, showing
that the magnitude of zero adjustment is independent
of the time since the previous zero adjustment.

And what about Beltweigher B? That beltweigher
was installed to NTEP requirements. First of all,
the detailed information on automatic zeroing is not
available; this beltweigher is not connected to the data-
gathering computer. Figures 8 and 10 contain zero
information from 3 pm over an appreciable time
period, but do not contain the continuous data of
Beltweigher A. The other information available for
Beltweigher B comprises the weekly “correction” data.
Figure 14 shows the correction data from January 1992
through October 1994. Throughout the period, Belt-
weigher B is a more well-behaved unit than Beltweigher
A. There are a few excursions beyond 0.5 percent, but
not nearly so many as for Beltweigher A.

A beltweigher approved under NTEP must meet a
permanence test. This requires that the beltweigher, as
initially installed, must meet the tolerance requirements
after six months. Zero adjustment, either manual or
automatic, is allowed. Beltweigher B has met this
requirement, and has remained sealed for more than
one year.
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Conclusions

Beltweigher A has been subjected to especially close
scrutiny over the past four years. That scrutiny began
because the beltweigher performed poorly. The current
performance is within required tolerance for an ap-
proved conveyor scale in NIST Handbook 44 or for a
class 0.5 beltweigher in OIML R 50. It is too early to
know whether the beltweigher will remain in tolerance
over a six-month to one-year period.

Although Beltweigher A fulfills the simulation tests
of section 2.5 of OIML R 50 and the similar
requirements of NTEP, it does not completely meet the
installation requirements of NTEP and OIML. This
illustrates the need for some of the requirements of
those regulations, infers that some additional require-
ments could be useful, and perhaps questions the need
for some existing requirements.

Appendix A (pp. 11-13) is a photocopy of the user
requirements for conveyor scales (beltweighers) as
contained in NIST Handbook 44.

OIML R 50 sections 3.7 and 3.8 contain require-
ments and recommendations for the installation of
a beltweigher. These sections are not as explicit as those
contained in Handbook 44, but are similarly intended
to provide a beltweigher installation capable of
weighing within the specified tolerance.

The following characteristics of the installed Belt-
weigher A either implicitly or explicitly differ from the
requirements of NTEP and OIML.

1. The belt loading is relatively light as compared to the
weight of the belt.

2. The conveyor belt is quite heavy.

3. Although 35 degree troughing idlers are not pro-
hibited, on this short conveyor they make the whole
system more sensitive to any misalignment or belt
tracking variation.

4. The fifth idler after the skirtboards is the first
weighing idler.
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Both OIML R 50 and Handbook 44 restrict the range
of zero to a total range of 4 %. This range is usually set
at plus or minus 2 % of the value when the scale is
approved and sealed. Because of factors such as zero
buildup and conveyor belt top cover wear, it may be
desirable to widen the allowable range of zero. Ad-
ditional data from a number of installations would help
to determine whether the range should be changed, and
if so, to what value.

The examination of thousands of data points over
several years’ time from Beltweigher A illustrates that
the nature of the zero performance of a beltweigher can
be observed directly given the proper beltweigher elec-
tronics. The direct observation of zero allows the
stability of zero to be confirmed, rather than depending
on the fulfillment of the installation guidelines to
provide an assumption of zero acceptability. Although
such capability is not required by NTEP or OIML, the
value of such data is illustrated by these data.

Since Beltweigher A has enough characteristics that
are marginal for good weighing, it is doubtful that
a manufacturer would install it as an approval type
beltweigher under the current US regulations. The third
party monitor has tenaciously pursued improvement
in the weighing performance of Beltweigher A with
the cooperation of the conveyor system owner who
is responsible for the operating and maintenance
personnel. As a result of these efforts, the zero is cur-
rently quite stable and Beltweigher A has remained
within tolerance for the several weeks following the
March 27 testing.

Beltweigher A has illustrated the beneficial effects of
careful attention to various conveyor factors in im-
proving weighing performance. It has required much
more effort to achieve reasonable weighing accuracy
than is required on a conveyor which conforms entirely
with the recommendations of OIML or Handbook 44.
And it remains to be seen whether it will fulfill the
permanence test-remaining within tolerance for a
period of six months. [ |



APPENDIX A

2.21. Belt-Conveyor Scale Systems

N.3.3. Simulated Load Tests. -

(@ As required by the official with statutory
authority, simulated load tests as recommended
by the manufacturer are to be conducted between
material tests to monitor the system’s operational
performance, but shall not be used for official
certification.

(Amended 1991)

(b) A simulated load test consisting of at least three
consecutive test runs shall be conducted as soon
as possible, but not more than 12 hours after the
completion of the material test, to establish the
factor to relate the results of the simulated load
test to the results of the material tests.

(Added 1990)

(¢) The results of the simulated load test shall repeat
within 0.1 percent.
(Added 1990)

(Amended 1989 and 1990)

T. Tolerances

T.1. Tolerance Values!. - Maintenance and acceptance
tolerances on materials tests, relative to the weight of the
material, shall be + 0.25 percent of the test load.
(Amended 1993)

T.2. Tolerance Values, Repeatability Tests. - The
variation in the values obtained during the conduct of
materials tests shall not be greater than 0.25 percent
(1/400).

T.3. Influence Factors. - The following factors are
applicable to tests conducted under controlled conditions
only, provided that:

(a) types of devices approved prior to January 1, 1986,
and manufactured prior to January 1, 1988, need not
meet the requirements of this Section; and

! The variables and uncertainties included in the relative
tolerance represent only part of the variables that affect
the accuracy of the material weighed on belt-conveyor
scales. If this tolerance was based on an error analysis
beginning with mass standards through all of the test
processes and following the principle expressed in Section
3.2. of the Fundamental Considerations in Appendix A,
the tolerance would be 0.5 percent.

(Added 1993)

(b) new types of devices submitted for approval after
January 1, 1986, shall comply with the requirements
of the Section; and

(c) all devices manufactured after January 1, 1988, shall
comply with the requirements of this Section.

T.3.1. Temperature. - Devices shall satisfy the
tolerance requirements at temperatures of from -10 to
40 °C (14 to 104 °F).

T.3.1.1. Effect on Zero-Load Balance. - The
zero-load indication shall not change by more than
0.07 percent of the rated capacity of the scale
(without the belt) for a change in temperature of
10 °C (18 °F) at a rate not to exceed 5 °C (9 °F)
per hour.

T.3.1.2. Temperature Limits. - If a temperature
range other than -10 to 40 °C (14 to 104 °F) is
specified for the device, the range shall be at least
30 °C (54 °F).

[Nonretroactive as of January 1, 1990]

(Added 1989)

T.3.2. Power Supply, Voltage and Frequency. - A
belt-conveyor scale system shall satisfy the tolerance
requirements over a range of 100 to 130 V or 200 to
250 V as appropriate and over a frequency range of
59.5 t0 60.5 Hz.

UR. User Requirements

UR.1. Use Requirements. - A belt-conveyor scale
system shall be operated between 35 and 98 percent of its
rated capacity.

UR.1.1. Minimum Totalized Load. - Delivered
quantities of less than the minimum test load shall not
be considered a valid weighment.

UR.1.2. Security Means. - When a security means
has been broken, it shall be reported to the official
with statutory authority.

(Amended 1991)

UR.2. Installation Requirements.

UR.2.1. Protection from Environmental Factors. -
The indicating elements, the lever system or load cells,
and the load-receiving element of a belt-conveyor scale
shall be adequately protected from environmental
factors such as wind, moisture, dust, weather, and
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radio frequency interference (RFI) and electromagnetic
interference (EMI) that may adversely affect the
operation or performance of the device.

UR.2.2. Conveyor Installation. - The design and
installation of the conveyor leading to and from the
belt-conveyor scale is critical with respect to scale
performance. The conveyor may be horizontal or
inclined, but, if inclined, the angle shall be such that
slippage of material along the belt does not occur.
Installation shall be in accordance with the scale
manufacturer’s instructions and the following:

(a) a belt-conveyor scale shall be so installed that
neither its performance nor operation will be
adversely affected by any characteristic of the
foundation, supports, or any other equipment;

(b) all live portions of the scale shall be protected by
appropriate guard devices to prevent accidental
interference with the weighing operation;

(c) suitable protection shall be provided for storage
of any simulated load equipment.

UR.2.2.1. For Scales not Installed by the
Manufacturer. - Unless the scale is installed in a
short conveyor designed and furnished by the scale
manufacturer or built to the scale manufacturer’s
specifications, the conveyor shall comply with the
following minimum requirements:

(a) If the belt length is such that a take-up device
is required, this device shall be of the counter-
weighted type for either vertical or horizontal
travel,

(b) The scale shall be so installed that the first
weigh idler of the scale is at least 6 m (20 ft)
or 5 idler spaces, whichever is greater, from
loading point, skirting, head or tail pulley, or
convex curve in the conveyor. Any training
idler shall be located at least 18 m (60 ft) from
the center line of the weigh span of the scale.

(¢) There shall be no concave curve in the
conveyor between the scale and the loading
point. A concave curve beyond the scale shall
start no closer than 12 m (40 ft) from the
scale.

(d) There shall be no tripper or movable head
pulleys in the conveyor.
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2.21. Belt-Conveyor Scale Systems

(e) The conveyor shall be no longer than 300 m
(I 000 ft) or shorter than 12 m (40 ft) from
head to tail pulley.

[Nonretroactive as of January 1, 1986.]

(f) Conveyor stringers at the scale and for not less
than 6 m (20 ft) before and beyond the scale
shall be continuous or securely joined and of
sufficient size and so supported as to eliminate
relative deflection between the scale and
adjacent idlers when under load. The
conveyor stringers should be so designed that
the deflection between any two adjacent idlers
within the weigh area does not exceed 0.6 mm
(0.025 in) under load.

(g) The scale area and 4 idlers on both ends of the
scale shall be of a contrasting color, or other
suitable means shall be used to distinguish the
scale from the remainder of the conveyor
installation, and the scale shall be readily
accessible.

(h) Conveyor belting shall be no heavier than is
required for normal use. Under any load, the
belt shall contact the center or horizontal
portion of the idlers. Splices shall not cause
any undue disturbance in scale operation (see
N.3)).

(i) The conveyor loading mechanism shall be
designed to provide uniform belt loading. The
distance from the loading point to the scale
shall allow for adequate settling time of the
material on the belt before it is weighed.
Feeding mechanisms shall have a positive
closing or stopping action so that material
leakage does not occur. Feeders shall provide
an even flow over the scale through the full
range of scale operation. Sufficient impact
idlers shall be provided in the conveyor under
each loading point to prevent deflection of the
belt during the time material is being loaded.

(j) The belt shall not extend beyond the edge of
the idler roller in the weighing area.

UR.2.3. Material Test. - A belt-conveyor scale shall
be installed so that a material test can be conveniently
conducted.

[Nonretroactive as of January 1, 1981.]



2.21. Belt-Conveyor Scale Systems

UR.2.4. Belt Travel (Speed or Velocity). - The belt
travel sensor shall be so positioned that it accurately
represents the travel of the belt over the scale for all
flow rates between the maximum and minimum values.
The belt travel sensor shall be so designed and installed
that there is no slip.

UR.3. Use Requirements.

UR.3.1. Loading. - The feed of material to the scale
shall be controlled to assure that, during normal
operation, the material flow is in accordance with
manufacturer’s recommendation for rated capacity.

conveyor work is performed in the scale area or
in accordance with manufacturer’s
recommendation. A materials test is required
after any realignment.

(Amended 1986)

(@) Simulated Load Equipment. - Simulated load
equipment shall be clean and properly maintained.

(¢) Records. - Records of calibration and
maintenance, including conveyor alignment, shall
be maintained on site for at least three current
years to develop a history of scale performance.

Copies of any report as a result of a test or repair
shall be mailed to the official with statutory
authority as required. The current date and
correction factor(s) for simulated load equipment
shall be recorded and maintained in the scale
(a) The scale and area surrounding the scale shall be cabinet.

kept clean of debris or other foreign material that (Amended 1991)

can detrimentally affect the performance of the
system. UR.4. Compliance. - Prior to initial verification, the

scale manufacturer or installer shall certify to the owner
that the scale meets code requirements. Prior to initial
verification and each subsequent verification, the scale
owner or his agent shall notify the official with statutory
authority in writing that the belt-conveyor scale system is
in compliance with this specification and ready for
material testing.

(Amended 1991)

UR.3.2. Maintenance. - Belt-conveyor scales and
idlers shall be maintained and serviced in accordance
with manufacturer’s instructions and the following:

(b) Simulated load tests shall be conducted at periodic
intervals between official tests, to provide
reasonable assurance that the device is performing
correctly. The action to be taken as a result of
simulated load test is as follows:

- if the error is less than 0.25 percent, no
adjustment is to be made;

- if the error is at least 0.25 percent but not more
than 0.6 percent, adjustment may be made if the
official with statutory authority is notified;
(Amended 1991)

- if the error is greater than 0.6 percent but does
not exceed 0.75 percent, adjustments shall be
made only by a competent service person and the
official with statutory authority shall be notified.
After such an adjustment, if the results of a
subsequent test require adjustment in the same
direction, an official test shall be conducted;
(Amended 1991)

- if the error is greater than 0.75 percent, an
official test is required.
(Amended 1987)

(c) Scale Alignment. - "Wire line" (0.5 mm or

0.02 in diameter piano wire or equivalent nylon
line) alignment checks shall be conducted when
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Abstract

This paper presents the studies and realizations of the
authors in the field of weigh-in-motion (WIM) of railroad
wagons and trucks. The authors are authorized by the
Romanian Bureau of Legal Metrology as producers for
electronic WIM equipment.

The railroad weighbridge was tested and approved in
accordance with the OIML R 106 specifications. For
truck weighbridges, the testing was also carried out fol-
lowing R 106 specifications, whenever possible.

The obtained performances are class 0.2 for the total of
wagons at a speed up to 10 km/h, and class 2 for trucks
at a speed up to 4 km/h.

The installation’s structure and operation are detailed
hereafter. Special attention is paid to the plane distortions
in the approaching zones, and a suggestion is made to
reinsert these specifications into R 106. The authors also
believe that an OIML recommendation on WIM installa-
tions for trucks should be mandatory.

Introduction

Building a weighing installation for vehicles in motion
(dynamic weighing) involves solving many metrolo-
gical, mechanical, electronic, informatique, civil build-
ing and, in the case of railroad weighing, railroad
building problems.

The complexity of dynamic weighing, compared
with static weighing, is due to the existence of ad-
ditional error sources:

o vibrations due to vehicle motion (absent during
static weighing);

o weighing time (unlimited or sufficient time for static
weighings; for dynamic weighing, the time depends
on the vehicle speed and the load bridge length);

o partial weighing (the total weight for a vehicle is
obtained by adding partial weighings; due to the size
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of different types of vehicles which must be weighed
dynamically, a platform supporting the entire vehicle
cannot be used);

e the coupling system of the wagon (weight trans-
mission by couples, from one vehicle to another).

In order to minimize the effects of additional error
sources during the dynamic weighing, special con-
structive solutions and specific weighing algorithms
must be used. With an additional cost, weighing in
motion offers important advantages in certain ap-
plications because there is no need to stop the vehicle
on the weighbridge (usually a difficult and time-
consuming operation), and because the operator
intervention is reduced to a minimum.

Brief history

The first test for building WIM machines in Romania
began in 1974, when a axle of a wagon was weighed
using self-manufactured load cells. At the beginning of
the 1980’s, four rail weighing installations, equipped
with Hottinger load cells, were approved in class 1
(speed up to 4 km/h). At the end of 1980’s, the second
generation arrived, bringing improved performances
(class 0.5) in the equipment. The performances of the
third generation, which began in 1992, based on a PC-
AT computer and Hottinger load cells, are presented
below.

Metrological features

The WIM installation for trains (ICMV-01) has the
following metrological features:

e Accuracy in static weighing: class III (as defined by
OIML R 76), with a scale interval of 20 kg and and
the number of scale intervals being 2 500



o Accuracy for weighing-in-motion (as defined by
OIML R 106): class 0.2 for train weighing, class 1 for
wagon weighing

* Maximum operating speed: 10 km/h

¢ Minimum operating speed: 0 km/h

*  Weighing method: two partial weighings per wagon

¢ Maximum number of wagons per train: 50

¢ Maximum wagon weight: 100 t

o Scale interval: 100 kg

¢ Bi-directional weighing

* Automatic locomotive detection

The installation was authorized by the Romanian
Office for Legal Metrology with pattern approval
number 205/1994, attesting its compliance with OIML
R 106 requirements. It is operating in 8 sites: seven
installations are found in the most important
Romanian coal power stations and the eigth is the
Bucharest-Constanta highway building site (for
weighing building materials).

For the dynamic weighing of trucks, the ICMA-03
installation was achieved (required by the National
Administration of Roads). It determines axle weights
(the weights being used at transit charge calculation).
This installation has the following metrological
parameters:

* Accuracy in static weighing: class III (as defined by
OIML R 76), with a scale interval of 20 kg and the
number of scale intervals being 750

o Accuracy for weigh-in-motion: 1 % for the total
weight of the truck, 100 kg for an axle

o Maximum operating speed: 4 km/h

e Minimum operating speed: 0 km/h

o Weighing method: partial weighing

o Maximum number of axles per truck: 10
¢ Maximum axle weight: 15 t

o Scale interval: 100 kg

The installation was authorized by the Romanian Office
for Legal Metrology with pattern approval number
027/1993, and is used in 10 border crossing points.

Description

The general scheme of the dynamic weighing in-
stallations is shown in Fig. 1 (not at scale). The main
components of the installation are:

1. Load receptor (weighbridge, weighing platform):

a. For rail vehicles, the bridge length is 4.2 m
(dimension imposed by the minimum distance

between two linked axles of a wagon); the bridge
has proximity inductive sensors for transit sense
detection, speed determination, locomotive
detection;

b. For road vehicles, the bridge length is 0.7 m (this
allows axle isolation);

2. Weight sensors: convert the weight of the load
receptor in electrical values (four load cells):

a. C3H3-20 t Hottinger type cells (with 3 000 OIML
scale intervals) for rail weighing installations;

b. C3H3-5 t Hottinger type cells (with 3 000 OIML
scale intervals) for road weighing installations;

3. Electronic weighing equipment (AWE-03 with
pattern approval number 207/1994 issued by BRML)
including:

a. A signal amplifier and analogue to digital
converter (located in the computation unit). The
signal generated by the load cells is converted in
16-bit digital values with an acquisition rate of
33 samples/s ;

b. Computation and display unit (PC-AT structure).
The use of a PC for processing offers some
advantages:

* The possibility to implement complex algorithms
to eliminate the vibrations effects;

o The possibility to store a great number of
records;

o The possibility to store the primary information
obtained in the weighing process (useful for
locating assembly problems and for studying the
installation behavior in time);

o The possibility to accomplish customer specific
processing;

o The possibility of standard remote transmission
of weighing results;

waighbridge

analog to digital -

converor
—_—
keyboard

Fig. 1 Components of weigh-in-motion installations.
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* Basic operation and maintenance (generally
already known by the user).

In order to ensure data and program security, validation
and identification procedures were implemented:
metrological operations can only be carried out from
external supports; a unique code (specified on all the
printed documents) is assigned to each metrological
operation; passwords and/or security devices and
control codes are used to detect the intended or ac-
cidental altering of data or programs.

Vibration attenuation

The theoretical signal generated by the load cells while
the weighing bridge is crossed by the vehicle is
presented in Fig. 2. Initial and final transient periods
(generated by the bridge-vehicle impact), surround a
weighing period in which the indication includes the
true value with fluctuating components. In the
weighing period, the fluctuating component must be
processed to obtain the weight value with a determinate
accuracy. Because sample values are received at equal
time intervals, the weight calculation is a numerical
analysis problem, particularly a numerical integration
problem.

For wagon weighing, the vibration effect analysis
was done using samples collected during the weighing
of more than 3 000 wagons at different transit speeds.
Transit speed percentage distribution is presented in
Fig. 3. The percentage distribution of the oscillation
frequencies and amplitudes are shown in Figs 4 and 5.
For frequencies ranging between 2.5 and 8.5 Hz,
oscillations up to + 8 % of the true value must be at-
tenuated. The minimum weighing time, 2/3 of a second,
is imposed by the bridge length, the distance between
two linked axles, and the maximum weighing speed.

To obtain a minimum processing time, allowing
complete processing of a sample till the acquisition of
the next one, the following processing solution was
chosen: weight averages of 32-bit integers (floating
point calculus is avoided).

By choosing an adequate weight function during a
2/3 of a second measurement period for frequencies
between 2.5 and 8.5 Hz, oscillation attenuation greater
than 100 can be obtained. For such a weight function,
the resulting attenuation for the theoretical model
oscillations is presented graphically in Fig. 6 (the
attenuation obtained by using simple averaging is also
plotted with a thin line).

From analyzing the samples collected during the
weighing process, it was obvious that substantial
differences exist between the theoretical model and the
sample. A typical waveform is presented in Fig. 7.
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Fig.2 Theoretic signal generated by the load cells.
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Fig. 3 Transit speed distribution of analyzed wagons.
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Fig.4 Percentage distribution of oscillation frequencies for
analyzed wagons.
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Fig.5 Percentage distribution of oscillation amplitudes for
analyzed wagons.
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Fig.7 Typical wave form.

The differences from the theoretical model impose the
use of adaptive calculus algorithms (different weighing
functions for different transit speeds and vehicle
oscillation amplitudes), which permit one to detect
cases in which measurement results are not in the
range of the tolerated error (weight changes generated
by brakes or accelerations). The general distribution of
the errors obtained using dynamic algorithms, is
presented in Fig. 8. The general error distribution is:

o less than 0.1 %
e between 0.1 % and 0.2 %
o greater than 0.2 %

61 % of wagons
33 % of wagons
6 % of wagons

The coupling effects for a test train is presented in
Fig. 9. Because of the coupling effects, the percentage
accuracy obtained for individual wagons is lower than
the percentage accuracy for the entire train.

technigue

4004 : Attenuation

200

Py
il

./ Frequency

3H=z 4Hz SHz 6Hz 7Hz 8Hz

Fig. 6 Theoretical model oscillations attenuation for special
averaging versus simple averaging (for 2/3 of a second
weighing period).
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Fig. 8 Error distribution.

0.50 Error[]
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.25 1
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Fig.9  Error distribution depending on the wagon position in
the train.
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These tests lead one to conclude that the weighing
system ICMV-01 fulfills the requirements of R 106
class 1 for the individual wagon and class 0.2 for the
train.

Analogue to the wagon weighing, for truck weighing
installations, the vibration effect analysis was done
using samples collected during the weighing of more
than 1 000 trucks at different transit speeds. Transit
speed percentage distribution is presented in Fig. 10.
The percentage distribution of the oscillation fre-
quencies and amplitudes are shown in Figs 11 and 12.

For frequencies lower than 8 Hz, oscillations up to
+ 6 % of the true value must be attenuated. The
minimum weighing time, 1/2 of a second, is imposed by
the bridge length and the maximum weighing speed. To
attenuate the oscillations, special algorithms (different
from algorithms used for weighing wagons) are used in
order to maintain the errors within the maximum
permissible errors.

Proximity area (apron) influences

The approaching zone, due to its imposed constructive
conditions, has a special importance in ensuring the
metrological performances in the partial weighing.
Some installations, built initially without a strict
respect for the R 106 vertical alignment specifications,
provided false results in static weighing, even in
relation to the bridge approaching sense. Motion tests
showed a waveform greatly different from a typical
waveform, as shown in Fig. 13.

The correction of the vertical alignment, to its im-
posed limits, greatly improved the accuracy in static
and weigh-in-motion, thus confirming the correctness
and necessity of these conditions in R 106 speci-
fications. The influence of vertical alignment (out of
level over + 2 mm) in a 2.5-3 m zone situated upstream/
downstream the trucks weighbridge, is greater than in
the case of wagon weighing installations due to the
springs which act upon the axles of the truck (the
repartition of the axle loads is done according to the
characteristics of these springs). Variations in level near
the weighing platform will produce a load transfer,
from one axis to another, altering the weighing
accuracy.

Figure 14 presents a typical load transfer between
close axles due to these variations of level in the aprons
of weighbridge. A worn-out layer to be corrected
periodically, in a zone of 2.5-3 m upstream/downstream
the bridge was imposed.

Another element that can alter the behavior of
installations over a period of time, is the change in
access zone in the case of installations that do not have
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Fig. 10 Transit speed distribution of analyzed trucks.
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Fig. 11 Percentage distribution of oscillation frequencies for
analyzed trucks.
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Fig. 12 Percentage distribution of oscillation amplitudes for
analyzed trucks.
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Fig. 13 Vertical alignment influences on the waveform.
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Fig. 14 Transfer load due to variations in level.

CORRIGENDA

OIML Bulletin Vol. XXXVII, Number 1, January 1996
p. 8, section 5.2

All time indications shall be given in ps (instead of ms)
except in the 2nd column, 3rd paragraph, line 11 (“The
corresponding time interval of 1 ms is influenced by the
1 ps interrupt jitter with a relative uncertainty of 10, ten
times less than the 1 % periodic variation....”) which is
correct.

a reinforced concrete foundation and an appropriately
reinforced approaching zone. In this case, due to the
combined effects of infiltrated water, freezing, and
crumbling of gravel, inherent changes in the apron
levels are produced. These installations, in order to be
authorized, would have to be equipped with inclination
sensors (acting when imposed limits are exceeded).

Conclusions

The specific conditions of certain countries (Romania,
for example) impose, in addition to the custom control,
the check-up of axle loads of trucks in order to respect
the norms for road protection, that is why the dynamic
weighing installations have to be authorized by the
Legal Metrology Offices of these countries. Different
interpretations of the same vehicle weight on the
dynamic weighing installations from one side and the
other side of a border could be avoided by elaborating
appropriate international regulations.

Therefore, a recommendation project in the field of
dynamic weighing installations for road vehicles,
perhaps based on R 106, should be useful for providers,
users and metrological services as well. Certain aspects
such as: apron zone length, vertical alignment imposed
to aprons, etc. should be specified. References to the
conditions of mobile and semi-mobile installation
acceptance should also be included. =
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Scope and history

This paper will review the process of developing
Recommendations for automatic weighing instruments
and explain some of the innovations that have been
agreed. The subcommittee responsible for the Recom-
mendations is OIML TC 9/SC 2 and the Secretariat is
held by the UK (NWML).

The origins of the task date back to 1963 when it
was first agreed that international Recommendations
were required for discontinuous totalizers. Since that
time three Recommendations - R 50 for beltweighers,
R 51 for catchweighers and R 61 for gravimetric filling
instruments, have been published and then overtaken
by technical developments. These have now been
redrafted along with two new Recommendations -
R 106 for automatic rail-weighbridges and R 107 for
discontinuous totalizers. All five are now agreed drafts.

Principles of classification

To understand the process of developing the Recom-
mendations it is first necessary to examine how the
different instrument types have been classified. The
starting point for specifying the metrological features,
limits of error and test procedures is the definition of
the instrument. We have to accept that the definition is
generally not based on the application but on the
function of the instrument and sometimes, by implica-
tion, on the technology which is employed.

Generally, an automatic weighing instrument does
not simply weigh a commodity; it weighs in a certain
circumstance and sometimes, by virtue of certain
functions: a rail-weighbridge, for example, has a very
different function to a bag filler even though they may
both be weighing coal. Therefore it is useful to
distinguish the application from the functionality. The
application is a rather general term which includes the
circumstances and the product to be weighed. We use
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the term functionality to refer to the capability of the
instrument - the general property of what it can do.
(This may be a more familiar term to software engin-
eers than to metrologists.)

It is also useful to distinguish the functionality from
the technology. In some circumstances the technology
employed is a critical feature of the instrument and the
Recommendation. Perhaps the best example is R 50 -
continuous totalizers. R 50 is written for beltweighers
and would therefore not be easily applicable to other
forms of continuous totalizers. There are also enabling
technologies (for example, electronics, software, etc.)
that may have to be considered in applying the Recom-
mendations.

In general terms, there is a kind of spectrum:

Application - functionality - technology -
enabling technology

It is generally agreed that to be most useful and least
restrictive, the Recommendations should ideally be
based on applications; they should take account of
functionality and only where necessary should tech-
nology be specified. This has been accepted as one of
the general objectives in drafting the Recommendations
but it is subject to the practical requirements of speci-
fying and controlling actual weighing instruments.

Thus, we have five Recommendations which vary a
great deal in scope and which may not be based on the
ideal method of classification, but which practically
cover all automatic weighing instrument requirements.

Methods of specifying accuracy

The various methods of specifying the limits of error
(referred to as “error regimes”) will be reviewed
hereafter and their relation to the application
and functionality of the instruments will be shown.
This is the key to the whole Recommendation in each
case (Fig. 1).
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Type: Absolute Relative Absolute Relative* Relative® Relative*
Applied TOTAL ERROR TOTAL MEAN MEAN DEVIATION STANDARD
Eﬁﬁ%& to: (STATIC) ERROR ERROR ERROR FROM MEAN  DEVIATION
Specified SCALE % SCALE % OF LOAD % OF LOAD % OF LOAD
by: INTERVALS OF LOAD INTERVALS (Or mass)* (Or mass)* (Or mass)*
R76 v
R51 v 4
R61 v 4
R50 v
R 107 4
R 106 4 v

Fig.1  Methods of specifying limits of error.

(*) Relative error with increased allowance at small masses. It is necessary to specify the error limit by mass for the ranges of
measurement between which the various relative error limits are applied.

A different method has been used in almost every
Recommendation. In retrospect, it may be possible to
make some simplifications but in principle, each error
regime is appropriate to the application and func-
tionality of the instrument. In the case of a non-
automatic instrument, where the principal purpose of
the instrument is to indicate weight, it is natural to
specify accuracy in terms of the indication. So, for R 76
the limits of error are specified by scale intervals.

For automatic instruments there is usually some
compromise related to the practicality of testing (i.e. to
the technology) but the error regime is based on the
application, where possible.

For industrial applications, it is generally appropri-
ate to specify maximum permissible errors relative to
the mass of the load - i.e. relative error limits. For
totalising instruments (R 50 and R 107), the effect of
random errors is small, being averaged over a greater
quantity, so the accuracy is specified simply by a total
relative error. For gravimetric filling instruments
(R 61), the accuracy of the fill is more important than
the indication. Therefore, R 61 specifies relative error
limits, for mean and maximum deviation, for the fill.

R 51 (class X) was originally developed for check-
weighers used in the implementation of average weight
packing. In this application the scale interval, the mean
error and the distribution of errors are all relevant.
Therefore, the mean error is specified in terms of scale
intervals, and random errors are specified by the max-
imum permissible standard deviation (mpsd). The
mpsd is related to the requirements of R 87 (Net
content in packages) in which there is a series of
relative error limits appropriate to the package size.

R 107 specifies a total relative error limit and an
allowable range for the verification scale interval that is
related to the error limit. In principle, this appears to be
the most logical way to specify the requirements for any
measuring instrument.

One consequence of specifying a relative error is
that, for a given instrument design, most sources of
error are more significant for smaller measured
quantities; it is therefore necessary to specify a min-
imum capacity for each type. This is defined as a
“rated” minimum to be specified by the manufacturer,
who thus has the responsibility and freedom to optim-
ize the design.

Accuracy classes

Having accepted that the scope of each Recommenda-
tion is defined largely by instrument functionality, it is
then necessary to deal with the wide variety of ap-
plications that may be encountered for any instrument
type. For each Recommendation there is possibly a
wide range of accuracy requirements. Perhaps not all
applications are subject to regulation, but each Recom-
mendation should enable the regulation, if necessary, of
all instruments that fall within its scope. The objective
is not to restrict but to enable control where necessary.
Therefore a range of accuracy requirements must be
defined.

The established practice is to divide each category of
instrument into a number of accuracy classes so that
limits of error may be defined for each class relative to
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the function of the instrument. Nonautomatic weighing
instruments have four classes which are effectively 10:1
apart, giving an overall range of accuracy of 1000:1, in
addition to the flexibility offered by the selection of the
scale interval. This is necessary because of the very
wide range of products that may be weighed. A similar
scope of application is required for some automatic
weighing instruments:

R 107 has four accuracy classes - 0.2, 0.5, 1.0 and
2.0, these being the percentage values of the maximum
permissible errors (in-service). By a similar method,
R 50 has three classes and R 106 has four. The overall
range of accuracy that may be specified is, however,
fairly small in each case.

For R 51 and R 61, TC 9/SC 2 has developed a
system of open classes. In this system, an instrument
may be verified and marked as being class X(x), where

mpe
€
e load
mpe
g
126
kg load
mpe
g
1%
1.5%
kg load

Fig.2  Error regimes.
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(x) is known as the class designation factor and is a
multiplier of the limits specified for class X(1). X
represents the error regime, the limits for which are to
be multiplied by the designation factor (x). For ex-
ample, in the case of gravimetric filling instruments,
the regime consists of a number of different maximum
permissible deviations from mean (depending on the
range of load weights) and a maximum permissible
mean error which is 0.25 of maximum permissible
deviation. Class X(1) has 1 % mpd for loads greater
than 15 kg. For other classes, this limit is multiplied by
(x) along with all the other specified limits. If it is
necessary to define an alternative error regime within a
given category of instrument; an alternative class
designation letter can then be used, e.g. class Y(y).

The principle can be illustrated as follows: Fig. 2
shows a number of possible error regimes, any one of
which could be termed X. Figure 3 shows the effect of
applying various values of the Multiplier (x) to one
particular error regime. For practical purposes of
definition and control, it is necessary to specify that the
designation factor (x) shall be 1 x 10%, 2 x 10% or 5 x 10¥,
the index k being a positive or negative whole number
or Z€ro.

Application of classes is generally defined in
national legislation as appropriate to the area of use
and materials being weighed. The principle is long
established but may easily be forgotten in planning for
use of OIML Recommendations, and standards based
on them, in emerging legislation.

The concept of open classes provides a method of
specifying accuracy which is precise but extremely
flexible, giving regulatory authorities the means for
control while placing no unnecessary constraints on
commerce and development.

mpe

kg load

Fig.3  Accuracy classes.



R 61 reference accuracy class

Applying the principle of open classes to R 61 has led to
another development: the error limits for R 61 are
defined in terms of the accuracy of the fill, this being
the most important requirement for a filling instru-
ment. The accuracy of the fill is dependent on the
ability of the instrument to handle the type of material
that constitutes the fill; it is therefore logical that the
instrument should be tested with the material that is
intended to be weighed.

However, it is generally not possible to do material
tests while influence quantities are being applied. Even
if material tests could be done at this stage, it would be
unreasonable to restrict future use only to the material
used for the test. Unless we are to approve instruments
only for a generic material type, it is necessary to
complete the material tests at the time of initial veri-
fication, and to specify the material that may be
processed in normal use at that stage. An accuracy class
may then be determined for any given material type.

What can be tested at the approval stage is the
accuracy of the weighing function in a static mode
when subjected to all the specified influence quantities,
and also the basic operation of the material control
equipment. It is possible to allocate a reference ac-
curacy class based only on the results of influence
quantity tests under static conditions. This is a measure
of the accuracy of the basic weighing function and
represents the best possible performance that may be
obtained.

technique

A filling instrument approved and verified under
R 61 will therefore have a reference accuracy class and
one or more operational accuracy classes depending on
the materials that are to be weighed. In all cases, the
class is determined by the worst of a number of test
results. Detailed test procedures have been written to
enable a uniform application of the principle. The
procedure can be illustrated by flow diagrams: Fig. 4
for the reference accuracy class, and Fig. 5 for the
operational accuracy class.

It appears that the only disadvantage of this ap-
proach is that the approval certificate relates to the
static weighing capability and not to the accuracy of the
filling function. Therefore, as part of the technical
examination for approval, it is specified that the
instrument must be operated with a typical material to
ensure that the design can function adequately in its
basic mode of operation, i.e., as a filling instrument.

Worst case
error
from tesi
Error_-
~“mpe
Lead
value
mpe
for
Class 1
Table 1
222 | @ e———
(
Error_-
~ipe

for other tests

Fig.4  Procedure to determine reference accuracy class.
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Fig.5  Procedure to determine operational accuracy class.
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Documentation structure
and supplementary documents

The main documents for each Recommendation were
drafted with an annex containing the influence quantity
tests. Annex A is supplementary to the test methods for
basic metrology, which are in chapter 6. This structure
appears to have evolved as the test requirements of
electronic instruments were added to the recom-
mendations.

More recently, a detailed test procedure document
was developed for each Recommendation. The objective
was to bring together all the tests in one rationalised
document, and to provide additional test information
where necessary - typically for secondary parameters
which are difficult to test, such as zero setting accuracy.
The test procedure document may be considered as a
part of the Recommendation, being an integral part of
the legal metrological procedure.

The third document for each Recommendation is
the pattern evaluation report. The pattern evaluation
report has two main sections:

(a) Detailed test report forms with a format to
record the processing of measured values into
test results, and

(b) A full check list where all of the test results can
be summarised along with the functional
checks. At this point, the pass or fail decisions
may be made and recorded.

The format of the pattern evaluation report forms is
designed to facilitate the separation of the test pro-
cedure from the design examination and approval
decision process (Fig. 6).

Test report

‘——|

Summary

Pattern
evaluation
checklist

Decisions

Summary

|

Approval decision

Fig. 6  Structure of pattern evaluation report.
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The package of documents has been agreed as
functionally correct, but it can be improved structurally
(the influence quantity tests of Annex A are repeated in
the test procedure document in order to make this a
stand-alone document*). However, we now have a
sufficiently defined and complete test package to
achieve a reasonable consistency of test procedures
between the different test laboratories - an essential
requirement for establishing consistency of metro-
logical standards. This is of prime importance in
achieving a single market for weighing instruments and
also for international trade in many bulk and packaged
commodities that are weighed automatically.

It is also a means to establish a common currency of
test results that are exchangeable between the labor-
atories so that, in principle, it is not necessary for all
tests to be done by one laboratory. This will become a
significant advantage in approval testing of modi-
fications and developments of instruments. For prac-
tical engineering and economic reasons, it is normal to
modify existing designs of instruments rather than to
create entirely new designs. Instruments are therefore
offered for approval with only minor modifications or
modifications to only part of the system. In these
circumstances, a complete test of the whole machine is
often not necessary. The agreed test procedures and
common format of test results makes it practical to
carry forward test results, where appropriate, from
previously approved patterns of instruments, thus
reducing the cost to industry and encouraging in-
novation rather than inhibiting it. To summarise, the
supplementary documents will enable a more trans-
parent implementation of the Recommendations with
benefits for industry and the metrological authorities.

Statistical methods

A statistical approach to specifying limits of error
appears appropriate for automatic weighing instru-
ments because they are generally subject to significant
random errors and are often used in average weight
packing applications. Test methods however, must be
simple and practical.

Therefore, only for R 51 class X (checkweighers) is
the limit of error specified as a standard deviation. Also
in R 51, the test for zero setting error allows the option
of a statistical method (taking the mean value of a
number of zero-load weighings) because random errors
may be high compared with the zero setting error limit
of 0.25 e. The pass/fail criterion allows a small pro-
portion of slightly non-compliant instruments to pass

* It has been decided by BIML and the secretariat of TC 9/SC 2 to
print the former Annex A and the test procedures in a single Annex.



the test in order that most of the compliant instruments
be accepted. For marginal failures, the tester is advised
to use a larger sample or a different test.

It is assumed that the true mean g, of a population
of readings at zero-load, is equal to the zero error. The
uncertainty associated with %, the estimator of the true
mean, is related to the standard deviation s of the
indications and to the number of weighings (n = 60).
The “accept” criterion

|%| <025e-0.167s

is derived from the t distribution, and gives a
probability of 0.9 that u, the zero error, is not greater
than 0.25 e (Fig. 7a). However, if u = 0.25 e, there is a
0.9 probability of rejecting the instrument (Fig. 7b).
Therefore, the draft test procedure advises that if

025¢ > |%| > 025e-0.167s

then the zero error shall be acceptable if it can be
shown with 90 % confidence by other methods that the
true mean g is less than or equal to 0.25 e. If s is so
high that the limit for X is small compared with 0.25 e,
then it is obvious to the tester that the dynamic test is
not practical and a static test method must be used.
Other variations on the procedure are proposed. Any
practical method would be acceptable for testing this
minor parameter because any zero errors also appear
as a systematic error in the other weighing tests. The
significant point is that as soon as statistical methods
are used, the level of uncertainty in the test becomes
apparent.

It is important to remember that non-statistical
methods involve similar compromises, as indicated, for
example, by the errors we accept in the accuracy of the
reference test instruments, but the compromises are
then less apparent. Applying statistical methods to a
study of the real significance of the test criteria already
established in the Recommendations might give some
interesting results, but some compromise must always
be accepted if the tests are to be simple, practical and
economic.

Security of dynamic setting (R 51)

Catchweighers, and checkweighers in particular, are
usually used at high rates of operation where the
dynamic effects are significant. In comparison with
normal calibration weights, typical food packages have
a low density and very different weight distribution, so
that at high speeds an instrument may give consistently
inaccurate results relative to static weighing.

Dynamic setting is a facility for catchweighers which
allows a temporary re-calibration to compensate for the

technique
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Figs 7(a) and 7(b)  Distribution of mean.

dynamic characteristics of the load. A package is
weighed several times at the normal operating speed,
and then the actual (static) weight of the package is
entered manually as a calibration reference. Sub-
sequent loads may then be weighed very accurately
provided that they have similar characteristics and
similar mass. These are also typical characteristics of
many packaged goods; therefore in many cases, it is
possible to eliminate nearly all systematic errors.
However, the facility must obviously be readily avail-
able to the user if it is to be effective in practice. The
problem for TC 9/SC 2 was that some Member States
require that all calibration facilities be sealed, while
others could not accept the cost implications of
providing sealing facilities on every instrument.
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It was eventually agreed that instruments with a
dynamic setting shall also have either a static calib-
ration facility which is capable of being sealed, or a
facility for any access to dynamic setting to be auto-
matically and non-erasably recorded. The latter is
functionally a seal. This could, of course, be imple-
mented by a conventional mechanical method, but the
key factor in obtaining acceptance of the requirement is
that some of the technology used in dynamic setting
can be used to provide an electronic (software) sealing
facility at minimal cost and inconvenience to the user.

Evidence of access can be provided by a recorded
checksum, an incrementing counter or even simply by a
software flag which is set if the facility is accessed and
is displayed if requested via the control keypad. This is
functionally identical to a traditional lead/wire seal and
has the following advantages which make it an
acceptable requirement:

o Unless configured for use, it is not even visible to the
operator.

e It is only a small addition to the software develop-
ment cost of dynamic setting.

e It is a once-only cost to manufacturers; there need
be no hardware costs or production costs.
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Of course, the use of the sealing facilities will be
determined by national prescription. It appears quite
possible that dynamic setting will prove to be so useful
that eventually no Member State will prescribe that it
be sealed. The electronic sealing facility may then come
to be regarded historically as no more than a means to
obtain agreement in TC 9/SC 2. Perhaps even on that
basis it could be economically justified.

Conclusions

OIML TC 9/SC 2 consists of 21 participating Member
States, 5 Observer States and 6 organisations in liaison.
Observers from industry have made some important
technical contributions. To obtain agreement on a wide
range of complex equipment among so many different
countries, each with its own tradition of metrological
control, was not always easy; in the end there had to be
some compromises and some reliance on technical
innovation. However, we hope that the Recommenda-
tions will now be suitable for any new instrument
technologies that may arise while remaining applicable
for the simplest mechanical equipment. [
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1 Introduction

Considerable progress will have to
be made in the technical and
human fields to solve future tasks.
Science and technology, as well as
the pertaining infrastructures in
the fields of metrology, standard-
ization and quality management,
are the essential components to
reach this goal. However, progress
is highly dependent on the rating of
research and development by poli-
ticians and the public. This essay
is confined to the role of metrology
in describing ways and means
to achieve national metrological
competence.

In this paper, accreditation of
national metrological laboratories
within the metrological infrastruc-
ture will be covered, and back-
ground information will be given
for those colleagues who are not
familiar with these problems.

At present, since accreditation and
certification by national metrology
institutes (NMIs) have only just
been initiated, we do not have
sufficient experience in this field.
Therefore, only present general re-
commendations can be presented
with various options for different
tasks; more consideration will be
given to the tasks, status and devel-
opment of NMIs, as well as how to
realize and show their competence.

2 Aims, tasks and structure
of an NMI

2.1 Metrological infrastructures,
with PTB as an example

In most cases, metrology is the
central field of activity of an NML
As shown in Fig. 1, the NMI heads
the hierarchical metrological infra-
structure. There are no generally
applicable rules for the structure
and set-up of metrological infra-
structures; they should be oriented
towards the economic, technical
and scientific needs of a country.
However, the similarity in the tasks
of NMIs has resulted in well-known
basic structures:

 fundamental metrology
¢ industrial metrology
e legal metrology

¢ internationalization of
metrology

Fundamental metrology com-
prises all the activities which deal
with:

o the realization of the units of
measurement (“Units of Meas-
urement Act”, the relevant im-
plementing ordinance and the
International System of Units);

o the units of measurement and
their standards (realization, re-
production, conservation and
dissemination);

e the measurements (methods,
performance, determination of
the uncertainty of measure-
ment);

* the measuring instruments (pro-
perties, sensors, value reading
etc.).

In many fields of industrial
metrology, PTB makes measure-
ment technology of the highest pre-
cision accessible to industry, thus
contributing its share to preserve
competitiveness. The requirements
to be met by industrial metrology
result from the needs and demands
of the manufacturers, users and/or
consumers. The ever-growing com-
plexity of industrial products and
their manufacturing methods, as
well as the increasing international
partition of labour in production,
calls for the use of modern meas-
uring techniques in industry and
research. This requires a high
standard of metrological resources
and a common metrological basis.
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+ self declaration

>l

y
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y
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* |SO 9000 corresponds to EN |SO 9000

** 18O/ IEC Guide 25

corresponds to EN 45001

Fig. 1  An NMI heads the metrological hierarchy.

An essential factor is the de-
mand by industry for calibrations
with certified results, i.e. guaran-
teeing the traceability of those
instruments to the official stand-
ards, even for measuring instru-
ments which are not subject to
legal control. This task is carried
out by the Deutscher Kalibrierdienst
DKD (German Calibration Service)
- established and operated by the
State - represented by the Ministry
of Economics and PTB - and
industry.

Legally controlled measuring
and testing within PTB comprises
verification, medical measuring

techniques, radiation protection,
explosion protection, civilian small
arms and cartridge-operated de-
vices, work-site protection and en-
vironmental control, as well as slot-
machines and voting machines.
The relevant legal references are
the “Metrology and Verification
Act”, and further legal Acts, in-
cluding the relevant implementing
ordinances and additional regu-
lations. The Metrology and Veri-
fication Act is the legal basis for the
prescription of mandatory verifica-
tion pattern approval, verification
and other tests for measuring
instruments; the accreditation of
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Source: EUROMET

test centres for certain measuring
instruments; the appointment of
the executive; metrological super-
vision; and regulations for pre-
packages and capacity serving
measures.

The Metrology and Verification
Act lays down the tasks and re-
sponsibilities of PTB in legal met-
rology; PTB is the national institute
of science and technology as well
as the highest technical authority
for metrology in Germany. The four
areas of metrology in Fig. 2 show
the aims, tasks and activities of a
national metrology institute. As can
be seen, there is a great variety of



tasks from pure metrology to safety
aspects. The left-hand side (Units,
Time, Verification Acts) deals more
with metrological tasks, the right-
hand side (Medical Devices, Atomic
Energy, Weapons Acts, etc.) more
with safety engineering tasks.

Figure 3 gives a survey of the
objectives, fields of legal activity
and most important tasks of an
NMI. In Germany, these tasks are
traditionally performed by the PTB
(Physikalisch-Technische Bundesan-
stalt) in cooperation with the veri-
fication authorities of the German
Bundeslaender (Federal States); the
PTB performs all tasks as head of
the country’s metrological infra-
structure.

2.2 International aspects

International cooperation has
always played an important role in
the activities of NMIs.

The Bureau International des
Poids et Mesures (BIPM) was
founded to contribute to worldwide
uniformity and to satisfy resolu-
tions of the Metre Convention.
However, BIPM alone cannot guar-
antee international uniformity of
units. It receives support from
direct cooperation by NMIs and
regional organizations, i.e. by com-
parison measurements on a re-
gional level (with BIPM as co-
ordinator and/or publisher of
results).

The aims and tasks of OIML
(International Organization of
Legal Metrology) are well known; it
has 54 Member States and 42 cor-
responding members, and runs a
voluntary certificate system. Nei-
ther the BIPM nor the OIML are
accreditation bodies as yet.

ILAC (International Laboratory
Accreditation Conference) facil-
itates and encourages the accept-
ance of test results from accredited
laboratories by means of bilateral
and multilateral recognition agree-
ments between laboratory accredi-
tation systems. ILAC will probably

Pattern evaluation of
measuring instruments for
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Fig. 3 The legal tasks of PTB.
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play a more important role in the
future. Delegations from over 40
countries and a growing number of
major international organizations
(e.g. BIPM, CEN/CENELEC, IEC,
ISO, OIML) participate in ILAC
work.

2.3 European metrological
organizations

Together with continuing interna-
tionalization, quite a number of
regional organizations have re-
cently come into existence, and are
in charge of various coordination,
cooperation and harmonization
tasks in the field of physico-tech-
nical metrology. The most import-
ant European metrology organiza-
tions are:

¢ EUROMET (European Collab-
oration in Measurement Stand-
ards) - founded in 1987; head of
NMI and deputy of EC com-
mission; currently 75 completed
agreed projects, 60 projects in
preparation;

o EAL (European Cooperation for
Accreditation of Laboratories) -
founded in 1994; national ac-
creditation bodies for calib-
ration and testing in 17 Euro-
pean countries; 4 000 accredited
laboratories;

o WELMEC (European Cooper-
ation in Legal Metrology) -
founded in 1989; harmonization
and coordination of technical
issues in legal metrology;

¢ COOMET (Organization of na-
tional metrological institutions
of the states of Central and
Eastern Europe) - founded in
1991; deputies of NMIs in
former COMECON countries.

2.4 Types of NMIs (by
availability of standards)

There are more than 220 independ-
ent countries in the world which

have, or should have, a metro-
logical infrastructure. Existing
NMIs vary in facilities and tasks,
and then work on different levels.
Many countries work together
closely within regional economic or
political organizations (European
Union, NAFTA, Mercosul and
others). A country has several
options for creating an NMI:

o an NMI for all activities (funda-
mental, industrial, legal metro-
logy) or only for different parts;

e an NMI for primary and/or
secondary standards in one
laboratory;

e an NMI that delegates metro-
logical duties to other insti-
tutions.

Nowadays, the entire range of
metrological tasks can no longer be
carried out by individual countries.
Therefore, every country, based on
its needs and resources, should
look for possibilities of establishing
a metrological system in co-
operation with others. There are
several conceivable types of NMIs;
five models will be presented here-
after.

NMI Model A

All the primary standards
are directly accessible.

Advantages:

o Complete metrological inde-
pendence.

o Standards meeting highest met-
rological requirements are per-
manently available.

o The values of these national
standards are independent of
those of other national stand-
ards of the same kind.

o Link with subordinate stand-
ards is ensured.

Disadvantage:

e Extremely high cost.
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NMI Model B

A selection of primary standards
is maintained.

This alternative offers industry the
chance of receiving calibrations for
the most significant units at the
highest accuracy possible. This is
the model for industrialized coun-
tries.

Advantages:

o C(Calibrations for the most
significant physical and tech-
nical units at the highest ac-
curacy possible.

e Competitiveness is ensured.

o Considerable cost reduction.

Disadvantage:

e Renouncement of complete
metrological independence.

NMI Model C

Secondary standards
are maintained.

Secondary standards are linked
with a primary standard of another
country.

Advantages:

o Sufficient calibration options at
low cost.

o Specific metrological support of
industry possible.

o Little dependence on other
countries.
Disadvantages:

e Calibrations of the highest ac-
curacy cannot be performed in
one’s own country.

o Secondary standards require
comparison with the primary
standard of another country.

NMI Model D

Primary and/or secondary standards
are maintained in one or various



institutions under central
administrative supervision.

A metrological network is based on
metrological laboratories located in
industrial enterprises and univer-
sities under the supervision of an
administrative board.

Advantages:

¢ Calibration possibilities at mod-
erate cost.

¢ Metrological skills and know-
how are accessible where
needed and applied.

Disadvantage:

¢ Decentralization impedes co-
operation and exchange of ex-
perience between metrological
institutions.

NMI Model E
No standards are maintained.

Advantage:

¢ Link of reference standards with
primary standards of another
country at low cost.

Disadvantages:

o Lack of metrological know-how
results in dependence on other
countries.

o Possibly higher cost for calib-
ration services.

¢ No guaranteed access to calib-
ration options of other coun-
tries and link with a common
standard.

Every government must choose
the degree of metrological auto-
nomy in each field. Figure 4 shows
the current situation in Europe and
demonstrates that there is a well-
established share of labour at the
level of metrology institutes. Only
some appropriately equipped NMIs
can carry out calibrations at the
highest metrological level. In the
future, probably only few metro-
logical institutes will be capable of
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Fig.4 Calibrations performed by metrological institutes of Germany, Great Britain,
France and Italy for applicants from other EUROMET member countries (1990).

keeping primary standards ready
for the majority of physical quant-
ities and carrying out extensive
research work. Within a region
such as the European Union, the
establishment of a metrological
network as described in Model D
would be conceivable. However,
such a project has not been re-
flected upon as yet.

3 Demonstration of
technical competence

Technical competence has a de-
cisive influence on metrological
services rendered. Thus, its assess-
ment is of special importance as it
can result in the creation of con-
fidence. There are the following
measures:

e Demonstration that the NMI
meets all the criteria of ISO/IEC
Guide 25;

¢ Participation in international
and regional comparison meas-
urements;

e Publication of the results of
comparison measurements;

o Participation in the work of
corresponding technical com-
mittees and workshops.

An NMI must be able to give
evidence of its technical com-
petence. Usual methods for this are
self-declaration, peer evaluation by
experts of other NMIs or a com-
plete accreditation procedure.

Due to the extraordinary role of
an NMI for the metrological infra-
structure of a country, accred-
itation shall not be given priority.
However; it is essential for the NMI
to demonstrate its competence
through published results of inter-
comparisons. These intercompar-
isons can be carried out by, or
under the auspices of, international
or regional organizations or by
bilateral agreements. “Self-declara-
tion” means that the NMI declares
that it complies with relevant
standards and it demonstrates this
by corresponding documentation.

A speciality is the nomination of
competent bodies in a country in
the field of legal metrology, which
are called “notified bodies”. This
system is used with harmonized
directives in the European Union,
especially in the legally controlled
field. At this time, there is only one
example of this in classical legal
metrology: the directive “Non-
automatic weighing instruments”.
Notified bodies are, and must
remain, third parties. Their legal
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Table 1 Types of proof of technical competence in various metrological areas.

status, i.e. whether they are pri-
vately or state-owned, is irrelevant.
They should, however, be able to
demonstrate to the national gov-
ernment that they meet the legally
binding criteria set out in the
Annexes to EC directives:

e calibration certificates;
® test reports;

o product certificates certifying
conformity with certain speci-
fications;

o certificates certifying conform-
ity of a quality system with
specified standards.

Some NMIs may wish to supple-
ment this assurance of inter-
national consistency by further de-
monstrations of competence. Some
choose to comply with the require-
ments of ISO 9001 and perhaps
seek certification of their Quality
System. One should be aware,
however, that the certification of a
quality system is no substitute for
the demonstration of technical
competence.

With regard to the problem of
accreditation, Table 1 shows the
situation in Europe concerning the
types of proof of technical com-
petence in various metrological
areas. The tendency is to show
competence through accreditation
for all calibration and testing
activities offered to customers. For
other activities, ISO 9000 may be
the aim. In the authors’ opinion,
official accreditation for the whole
NMI is not considered necessary.

For the present, there are other
possibilities of proving technical
competence, e.g.,, EN 45000 or
ISO/IEC Guide 25.

Consideration of NMIs alone is
insufficient for the metrological
competence of a country. This
requires a metrological infrastruc-
ture. Accreditation of calibration
and testing laboratories is ensured
by accreditation methods, for
which the procedures are laid
down in the EN 45002 and
EN 45003 standards. Thus, as-
sessment and recognition (accred-
itation) of the technical com-
petence of metrological laborat-
ories play an important role.

The classical accreditation
system of “accredited test centres”
for testing the measuring instru-
ments for electricity, gas, water and
heat has proved successful in
Germany since 1902. More than
400 test centres ease the workload
of the State with regard to per-
formance of legal tasks. The cor-
rectness of test results is ensured
by a coordinated system of admin-
istrative and technical regulations.
Recognition and annual super-
vision are carried out by veri-
fication authorities in close tech-
nical cooperation with PTB.

We have compared the require-
ments contained in the EN 45000
standard series with the relevant
regulations for these test centres
and have found similar formal
aspects.

The primary role of the notified
body is to provide the facilities for

conformity assessments with the
conditions set out in directives as a
service for manufacturers and
users. Notification is not only a
technical decision. It is also a
fundamental policy that the de-
cision be made by the competent
national authorities. Notification
will normally be carried out by the
national ministries responsible for
the implementation and manage-
ment of requirements in the
directives concerned.

The PTB is notified by the
Ministry of Economy, and is re-
sponsible for performing type
testing related to verification of
measuring instruments. For other
fields, this is done by other
authorities. Table 2 presents the
situation in Germany.

4  OQutlook

The following tendencies in metro-
logical development are perceptible
in Europe and perhaps all over the
world:

o Increasing cross-border co-
operation due to competition or
mutual labour sharing;

e Improving transparency of NMI
work;

o Fulfilment of the requirements
of EN 45000 series standards;

o Increasing privatization of
former state tasks;

e Deepening of “metrological con-
sciousness” in industry and
testing. #

Table 2 Use of accreditation systems in metrology:

situation in Germany.

Fundamental Industrial Legal Scope Accreditation
Metrology Metrology Metrology of metrology system
Self-declaration X (x) Legal metrology Accredited test centres
(since 1902)
P luati
ek ) “Notified Bodies” (1993)

“Notified body” N Industrial metrology DKD (founded in 1977)
Official accreditation (x) (x) Research —
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METROLOGICAL INFRASTRUCTURES

The Belgian Metrology Service*

H. PIREE, Industrial Engineer, Belgian Metrology Service

The Belgian Metrology Service is
the official governmental body
responsible for industrial and legal
metrology, as well as for the
accreditation of calibration
laboratories. The Service is closely
linked with the official Services
dealing with the accreditation of
testing laboratories, inspection
bodies and certification bodies.

1 History

The Belgian State started activities
in the field of metrology at an early
date of its existence. By 21 August
1816, the decimal metric system
was introduced. The first complete
law on weights and measures, how-
ever, was edicted on 1 October
1855. The activities concerned were
limited to instruments used in
trade. Agents were appointed by
the King in all the provinces of
Belgium and charged with veri-
fication tasks. The principle of
traceability was already introduced
since the working standards of the
verification officers were to be
compared with the standards kept
in Brussels.

* This paper was presented during the
“Workshop on Metrology” which was held
13-14 November 1995 in Athens, Greece.

Belgium was one of the first 18
States who signed the “Meter
Convention” in 1875. The first
“Central Bureau for Weights and
Measures” was established by
Royal Decree on 29 April 1904. The
Royal Decree charged this Bureau
with the following:

1. Custody and reproduction of the
national standards and realiza-
tion of their multiples and sub-
multiples;

2. Periodical  verification  of
working standards;

3. Verification and calibration of
measuring instruments.

Through this Decree, the possibility
was given to organize the “Bureau”
as a laboratory capable of working
in areas other than those of the
classical instruments used in trade.

2 Present legal framework

The law on measuring units,
standards and measuring instru-
ments on which the present-day
activities of the Metrology Service
are based, dates from 16 June 1970.
It was necessary to adapt the legal
framework in order to follow the
metrological progress and to better
respond to the needs of society.
Indeed, the law of 1855 was re-
stricted to the units and measuring
instruments for mass, length,
volume and surface.

OIML BULLETIN

Although a law from 1903 and a
Royal Decree from 1939 gave the
possibility to treat other quantities
and measuring instruments, a new
and coherent law was considered
to be the best way to follow the
metrological work of the European
Commission and Council, and to
introduce corresponding Directives
into national law.

The law of 16 June 1970 was
modified on 21 February 1986 in
order to be able to start activities in
the field of the accreditation of
calibration laboratories.

3 Organizational
structure

The Metrology Service is a division
of the General Direction “Quality
and Security” within the Ministry
of Economic Affairs. The General
Direction “Quality and Security”
consists of four divisions: Division
I: Quality; Division II: Security;
Division III: Technical Competit-
ivity of Enterprises; Division IV:
Belgian Geological Service. This
structure is shown in Fig. 1.

The Division “Quality”

The Division “Quality” is divided
into three Services: the Accredita-
tion Service, the Central Labor-
atory, and the Metrology Service.
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Fig.1  Organizational structure of the Belgian General Direction “Quality and Security”.

Accreditation Service

The Accreditation Service is re-
sponsible for the development of
the accreditation systems BEL-
CERT (Belgian Certification) and
BELTEST (Belgian Testing) in
order to prove the quality of the
Belgian products and services, thus
guaranteeing their access to the
international market. BELCERT is
the organization for the accred-
itation of certification bodies for
quality systems, products and
personnel.

Central Laboratory

On behalf of the Belgian State, the
Central Laboratory performs chem-
ical analysis for food, textile and
petroleum products. The laboratory
is also responsible for the accred-
itation of testing laboratories
(BELTEST).

The Metrology Service

The Metrology Service is active in
the fields of industrial metrology
and legal metrology. Industrial and
scientific metrology deal with the

realization and custody of the
national standards and the calib-
ration of measuring instruments to
ensure the quality of industrial
products, research and devel-
opment.

Legal metrology deals with the
drafting of metrological regu-
lations: type approval, initial and
periodical verification and tech-
nical control of instruments used in
trade, public health and public
security, as well as the control of
prepacked products with respect to
mass and volume.

This philosophy is reflected in
the structure of the Metrology
Service. The three main sections
are the Calibration Service (for
industrial and scientific metro-
logy), and the Central Verification
Service and Regional Verification
Service for legal metrology.

The Calibration Service is re-
sponsible for mechanical standards
and measurements, electrical
standards and measurements,
physical standards, and measure-
ments and for the Belgian Calib-
ration Organization (accreditation
of calibration laboratories).

The Central Verification Service
is responsible for legal metrology
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activities in the field of mass,
volume (gas, liquid), length, energy
and others.

The Regional Verification
Service does the “field work” of
legal metrology and is also re-
sponsible for the inspection of the
mass and volume of prepacked
products.

The combination of the Metro-
logy Service, the Accreditation
Service and the Central Laboratory
within one division will ensure an
integrated policy in the fields of
quality and security.

4 Activities of the
Metrology Service

4.1 Responsibilities

The law of 16 June 1970 on meas-
uring units, standards and meas-
uring instruments, modified by the
law of 21 February 1986, describes
the responsibilities and the tasks of
the Metrology Service. The most
important fields are summarized
below:

* Definition of the legal system of
measurement units;



¢ Realization and custody of the
national standards;

* Drafting regulations that fix the
technical specifications for
measuring instruments in legal
metrology (see Fig. 2);

¢ Type approval, initial and peri-
odical verification and technical
control of instruments used in
trade, public health and public
security;

o Calibration of standards and
measuring instruments used in
industry, universities and re-
search centers;

e Accreditation of calibration la-
boratories;

* Control of prepacked products
with respect to mass and
volume;

e Collaboration with international
organisms like the Conférence
Générale des Poids et Mesures
(CGPM), the Organisation Inter-
nationale de Métrologie Légale
(OIML), EAL, EUROMET,
WELMEGC, etc,;

* Cooporation with standardiza-
tion organisms in the field of
metrology.

4.2 Calibration Service

The Calibration Service consists of
three sections:

o Mechanical measurements, with
laboratories for mass, density,
force, pressure, length and
volume;

o Electrical and frequency meas-
urements;

* Physical measurements with
laboratories for temperature,
humidity and viscosity.

The title for this service is rather
misleading since the metrologists
not only perform calibration work,
but also deal with the national
standards in the field of their
speciality.

Legal metrology in Belgium - instruments subject to national control

Simple length measures

Non-liquid volume measures for commercial transactions

Liquid volume measures for commercial transactions

Dipsticks

Medium accuracy weights

Liquid volume metering instruments for commercial use (petroleum, liquefied petroleum
gas, bulk milk, lubricating oil, heating oil)

Cold water meters

Gas volume meters

Electricity meters

Non-automatic weighing instruments

Automatic weighing instruments for commercial use (discontinuous totalizing, continuous
totalizing [beltweighers], gravimetric filling, rail-weighbridges, catchweighers
[checkweighers, weight graders, weigh/price labellers and weigh labellers]

Law enforcement instruments (chronotachographs [type approval only], ethylometers)
Road traffic measuring instruments (taximeters, tyre pressure gauges)

o Measuring instruments for grading cereals (no type approval)

¢ Warm water meters
e Tankers (no type approval)

o Alcoholmeters and areometers for alcohol

¢ Fixed storage tanks

Other than where stated, most of the equipment is subject to the full range of type approval,

initial verification and mandatory reverification controls.

Fig.2  Measuring instruments subject to legal metrology controls in Belgium.

About 15 metrologists and tech-
nicians are working in this service.
At present, it is not possible to
cover all physical quantities due to
the limited number of personnel.
In order to be able to offer science
and industry a set of national
standards, as complete as possible,
it is planned to associate the
Metrology Service with those
laboratories which are particularly
specialized in one of the missing
fields (e.g. ionizing radiation,
acoustics, photometry and radio-
metry). In that way, a national
measurement system will be
created. The specialized laborat-
ories will be accredited for this
purpose by the Ministry of
Economic Affairs.

The Calibration Service has
been housed in new laboratories
for calibration and national

standards since June 1995. These
laboratories are constructed in
such a way that permits all en-
vironmental requirements to be
met with respect to thermal
stability, stability of the humidity of
the air, vibrational isolation, etc.

4.3 Belgian Calibration
Organization (BKO/OBE)

The Belgian Calibration Organiza-
tion gives a legal system for the
accreditation of calibration laborat-
ories. The targets of this system
are:

1. to accredit laboratories special-
ized in the calibration of meas-
uring instruments;

2. to contribute to the develop-
ment of a metrological network
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that can make precise measure-
ments for traders, companies,
laboratories, industrialists and
scientists;

3. to aim at the international re-
cognition of calibration certific-
ates issued by Belgian accred-
ited calibration laboratories.

The purpose of accreditation is
that the accreditation certificate is
an official statement of the tech-
nical ability of the laboratory and
the objectivity of its findings, thus
increasing the confidence of eco-
nomic agents in the services
supplied. In addition, without ac-
creditation, it is virtually im-
possible to be accepted at Euro-
pean and international levels, both
in regulated and voluntary sectors.

The accreditation criteria on
which the system is based, are laid
down in the NBN-EN 45001 stand-
ard, and completed by specific
BKO/OBE documents complying
with the regulations issued by the
European Accreditation of Labor-
atories (EAL).

The accreditation structure is
based on the Royal Decree of
28 November 1986 setting up the
Belgian Calibration Organization,
enacted in accordance with the
Law of 16 June 1970 on units,
standards and measuring instru-
ments. The structure is as follows:

e a secretariat, managed by the
Metrology Service;

e a General Calibration Commis-
sion, an interministerial body
acting as an accreditation office;

e auditors which are appointed by
the General Calibration Com-
mission;

* a high authority which awards
the accreditation certificate: the
Minister of Economic Affairs.

The Belgian Calibration Organ-
ization operates in close co-
operation with the accreditation
systems BELTEST and BELCERT.
By the end of 1995, there were 14
accredited calibration laboratories.

4.4 Verification Services

The Verification Services are re-
sponsible for the legal part of the
Metrology Service. This comprises
type approval, initial verification,
inspection and reverification, and
the control of prepacked products
and sanctions.

Type Approval

The type approval function is per-
formed by the Metrology Service.
Sub-contractor facilities, accred-
ited to EN 45000, are used where
testing facilities are not available to
the Metrology Service, e.g. EMC
testing and the testing of load cells.
A published list of type approval
costs is available to potential sub-
mitters. The Metrology Service’s
principal workload in EEC certi-
ficates is in the approval of cold
water meters. For national ap-
provals, its greatest volume is in
weighing instruments, non-water
liquid flowmeters, electricity and
gas volume meters. Certificates are
only published in the national
languages.

Initial Verification

Initial verification of all instru-
ments, except some specialized
instruments such as ethylometers,
is performed by the regional veri-
fication offices of the Metrology
Service. There is no system per-
mitting any manufacturer, repairer
or installer to self-declare con-
formity of equipment for nationally
approved instruments. For the
purposes of 90/384/EEC, the qual-
ity systems of manufacturers who
wish to perform EC initial verifica-
tion have to be approved by a
notified body (EC declaration of
conformity, pt. 2 of annex II of
90/384/EEC). Fees for initial veri-
fication are set by law and are
available from the Metrology
Service in the brochure “Metro-
logische Verrichtingen Ijklonen /
Opérations Métrologiques Taxes”.

Inspection and Reverification

A mandatory reverification system
operates in Belgium. Typical reveri-
fication intervals are shown in
Table 1.

Table 1 Typical reverification intervals for various categories of measuring instruments in

Belgium.

Measuring instrument Interval
¢ Trade weights 4 years
e Weighing instruments used in trade 4 years
e Petrol dispensing pumps used in trade 1 year
¢ Cold water meters 16 years

(8 years if > 10 m3/h)
e Tyre pressure gauges 4 years
e Flectricity and gas meters 5 years
e Ethylometers 1 year
¢ Simple length measures 4 years
° Volume measures 4 years
¢ Measuring instruments for grading cereals 4 years
* Warm water meters 8 years
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Control prepacked products

The Metrology Service also en-
forces legislation governing pre-
packages and average quantity, and
inspectors are involved in both
systems: approval and monitoring.
Inspectors provide advice to busi-
nesses on legal requirements and
are increasingly called upon to give
advice on quality assurance and the
application of ISO 9000 standards
series.

Sanctions

Financial penalties may be applied

of administrative penalties. Two
penalty systems are in operation:
one relating to inaccurate equip-
ment, and the other to more
serious issues, such as fraud. Only
in the latter cases are prosecutions
brought to the courts by Govern-
ment prosecutors. Instruments
used fraudulently or found signi-
ficantly outside inspection toler-
ances are liable to forfeiture.
Instruments found generally out-
side inspection tolerances may be
prohibited from further use pend-
ing repair. Emphasis is placed up
preventing offences rather than
prosecuting, and equipment prob-
lems are therefore generally dealt

4.5 National, European and
international cooperation

The Metrology Service participates
in the activities of standards
bodies, but only with respect to
metrology. The participation is
organized via the “Belgian Stand-
ards Institute” (BIN/IBN) and the
“Belgian Electrotechnical Com-
mittee” (CEB), being the national
members of the corresponding
international and European Stand-
ards bodies. The Metrology Service
also participates in other European
and international organizations, as

by the courts. There is no system | with by way of warnings. shown in Fig. 3. i
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Fig.3  National, European and international cooperation of the Belgian Metrology Service.
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ACCREDITATION

The accreditation policy of EAL

R. KAARLS, President of the European cooperation for Accreditation of Laboratories (EAL)*

Abstract

The European cooperation for Accreditation of Laboratories - EAL was established on May 31, 1994 by the merger of
WECC and WELAC. For many reasons an increasing number of laboratories are interested in becoming accredited.
Accredited laboratories not only fulfil the 1SO 9000 quality assurance criteria, as far as they apply to the laboratory, but
more importantly these laboratories have been judged on the basis of the EN 45001/ISO Guide 25 for their claimed
technical competence. Special attention is paid to the international traceability of test results and the measurement
uncertainties connected to these results. Accredited laboratories regularly participate in (inter-)national laboratory
intercomparisons or proficiency tests in order to demonstrate compliance with the claim.

The calibration certificates, measurement and test reports and reports of chemical analysis issued by the laboratories are
internationally recognized and accepted through the Multilateral Agreement (MLA) within the member countries of EAL
and through bilateral agreements between the MLA and the national laboratory accreditation bodies of other countries
in those third countries. The establishment of a worldwide network of mutual recognizing regions is fostered.

Laboratory accreditation is a powerful and efficient tool in eliminating technical trade barriers. Therefore, it will play an
increasingly important role in the mandatory area, e.g. as a requirement for notified bodies, as well as in the non-
regulated area, e.g. as a requirement for laboratories taking part in agreement groups under the EOTC. Moreover,
laboratory accreditation, with some added requirements, can be efficiently used for inspection in the scope of Good
Laboratory Practice (GLP).

Accredited laboratories, by demonstrating their competence through the accreditation scheme, are able to reinforce and
improve their position in the market through the wide acceptance of their calibration certificates, measurement and test
reports and chemical analysis reports.

which disseminate and use meas-

Introduction

The need for standardization of
measurements has been accepted
internationally for over 100 years.
In practice, it has been only during
the last 50 years that formal
mechanisms have been developed
to ensure that the laboratories

(*) In addition to his function within EAL,
the author serves as Director of Inter-
national Affairs at the Nederlands
Meetinstituut (NMi), Member of the
International Committee for Weights
and Measures (CIPM), and President of
the Consultative Committee for the
Amount of Substance (CCQM).

urement standards are competent
to perform such work. Before these
formal mechanisms existed, com-
panies had set up their own as-
sessment schemes. Although this
increased the effectiveness of their
purchasing, it did not always
provide a measure of the com-
petence of the laboratory, which
was also subjected to assessments
by a variety of customers, each
usually having different quality
requirements.

The need for a third party
approach which used guidelines
and avoided multiple assessment
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led directly to the development of
internationally accepted guidelines
for the competence and quality
systems of laboratories.

The ISO/IEC Guide 25 was
produced to serve this purpose. In
1989, a European standard was
generated, EN 45001, which was
based upon ISO/TEC Guide 25.
These two documents provide the
basic requirements for technical
competence that laboratories in-
volved in measurement should be
able to demonstrate. To ensure that
such standards are properly im-
plemented, standards have also
been generated for the bodies



(laboratory accreditation bodies)
that assess the laboratories against
EN 45001 and ISO/IEC Guide 25.
Such accreditation bodies now
exist in most European countries.
These bodies soon found that they
have many problems of mutual
interest, not least of which includes
the need for mutual recognition of
certificates and reports issued by
each other. To reach mutually
acceptable solutions, two co-
operations - WECC and WELAC -
were established.

As a result of the further de-
velopment of the laboratory accred-
itation schemes and the increased
importance of the schemes in
society, integration of the calib-
ration and testing laboratory ac-
creditation into one national
accreditation scheme became a
logical, effective and efficient next
step. This is now also reflected in
the establishment of EAL by
merging WECC and WELAC.

What is laboratory
accreditation?

There often seems to be a lot of
misunderstanding with regard to
what is meant by laboratory ac-
creditation, recognition, registra-
tion, notification and certification.
Therefore, we seek to make clear
that laboratory accreditation is the
formal recognition, authorization
and registration of a laboratory
that has demonstrated its capab-
ility, competence and credibility to
carry out the tasks it is claiming to
be able to do.

The body granting the formal
recognition records the accredited
laboratory in a register which is
published periodically. The ac-
credited laboratory is authorized to
issue calibration certificates, test
reports and reports of chemical
analysis, which are recognized and
accepted under the logo of the
(inter-)national laboratory accred-
itation body.

Why laboratory
accreditation?

There are many reasons for labor-
atories to opt for accreditation.
Depending on the situation, various
arguments are valid, all of which
should lead to a better position in
the market and to an improvement
in competitivity. These include:

o external verification of the ef-
ficiency, correctness and ac-
curacy of the processes in the
laboratory;

o demonstration of quality and
technical competence;

e (international) acceptance of
certificates, test reports and
reports of chemical analysis,
issued by the accredited labor-
atories;

e improved protection against
liability;

o fulfilment of customer require-
ments; and

e fulfilment of national legislation
requirements as well as of EC
requirements.

Criteria for accreditation

The criteria which have to be
fulfilled by the accredited labor-
atories are formulated in the
written standard EN 45001. These
accreditation criteria also include
all relevant paragraphs of the I1SO
9000 standards (quality system) as
far as they apply to laboratories.

A very important aspect of the
EN 45001 standard concerns tech-
nical competence, i.e. that apart
from the quality aspect, the tech-
nical competence of the laboratory
is also judged. The evaluation pro-
cess of the laboratory therefore
includes a careful consideration of:

e the technical and eventually
scientific competence of the
laboratory staff,

o the technical capabilities (equip-
ment, facilities),
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o the environmental conditions
inside and outside the labor-
atory (temperature and humid-
ity control, vibration, cleanness,
electromagnetic interference,
etc.),

e the measurement and test pro-
cedures, or the procedures used
in analytical chemistry and as-
sociated with that, the calcu-
lation of the measurement un-
certainty budget,

o the results of interlaboratory
comparisons and proficiency
tests.

Where necessary, EAL has pub-
lished some interpretation docu-
ments which give guidance to the
laboratories in interpreting the
general criteria mentioned in the
EN 45001 standard for their special
case in the laboratory. The formu-
lation of these interpretation docu-
ments has been necessary not only
for giving some assistance but also
for the sake of uniform judgement
of the same types of laboratories by
the national accreditation bodies in
different countries. This, of course,
is needed to treat every laboratory
in the same fair way and to prevent
the possibility of creating false
competition through the system of
accreditation.

Because many laboratories do
business all over the world, the
laboratory assessments carried out
by the EAL members also include a
verification of the ISO-Guide 25
criteria. Therefore, EAL accredited
laboratories not only fulfil the
EN 45001 criteria, but also those of
ISO-Guide 25.

European cooperation
for Accreditation of
Laboratories - EAL

EAL was established on May 31,
1994 in Paris, by the amalgamation
of the Western European Calib-
ration Cooperation (WECC) and
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the Western European Laboratory
Accreditation Cooperation (WE-
LAC).

WECC was founded in 1975 as a
forum for collaboration between
the national calibration laboratory
accreditation bodies in Western
Europe. It included all EC coun-
tries, except Luxembourg, and
EFTA-countries. The calibration
laboratory accreditation system
also forms a part of the national
metrology system because it is a
controlled system for the dissem-
ination of the units from the top
(the national metrology institutes)
to the workshop floor. Therefore,
the calibration laboratory accred-
itation systems in different coun-
tries are part of, or at least closely
connected to the national metro-

Table 1 EAL Member Organizations.

logy institutes. Over 1000 calib-
ration laboratories have been ac-
credited to date by the WECC
member organizations.

WELAC was founded in 1988 as
a forum for collaboration between
national testing laboratory accred-
itation bodies in Western Europe;
its members were drawn from the
same countries as the WECC mem-
bership. The model of the Mem-
orandum of Understanding was
taken over from the WECC-MoU.
WELAC members have accredited
over 3000 test laboratories in
Europe. The laboratory accredita-
tion bodies operate according to
the EN 45003 standards and to
ISO Guide 58.

Taking into account the fact that
laboratories often have activities in

calibration as well as in testing,
that there is no sharp distinction
between calibration and testing
(for example, in an analytical la-
boratory), and that the quality
system for calibration and testing
is generally the same (as is the
criteria), it is clear that for reasons
of efficiency, cost reductions,
uniformity and transparency, a
general movement was observed in
recent years to merge the national
calibration laboratory accreditation
body with the national testing
laboratory accreditation body.

This consequently led to the
formation of EAL by merging
WECC and WELAC. The EAL
membership is given in Table 1.
The EAL organization is shown in
Figure 1.

Calibration Testing
Austria Bundesministerium fiir Wissenschaftliche Bundesministerium fiir Wissenschaftliche
Angelegenh, Vienna Angelegenh, Vienna
Belgium Belgische Kalibratie Organisatie BKO, Brussels Beltest, Brussels
Denmark DANAK, Copenhagen DANAK, Copenhagen
Finland Centre for Metrology and Accreditation, Finnish FINAS, Helsinki
Accreditation Service — FINAS, Helsinki
France Comité Francais d’Accréditation COFRAC, Paris COFRAC, Paris
Germany Deutscher Kalibrierdienst-DKD, Braunschweig Deutscher Akkreditierungsrat-DAR, Berlin
Greece Hellenic Organization for Standardization - ELOT, ELOT, Athens
Athens
Iceland Icelandic Bureau of Legal Metrology, National Icelandic Bureau of Legal Metrology, National
Accreditation Scheme, Reykjavik Accreditation Scheme, Reykjavik
Ireland National Accreditation Board, Ballsbridge, Dublin National Accreditation Board, Ballsbridge, Dublin
Ttaly SIT, Torino SINAL, Rome
Netherlands Raad voor Accreditatie - RvA, Utrecht Raad voor Accreditatie - RvA, Utrecht
Norway National Measurement Service, Oslo National Measurement Service, Oslo
Portugal Istituto Portugués de Qualidade - IPQ, IPQ, Monte da Caparica, Lisbon
Monte da Caparica, Lisbon
Spain ENAC, Madrid ENAC, Madrid
Sweden SWEDAC, Borés SWEDAC, Boras
Switzerland Swiss Accreditation Service — SAS, Wabern, Bern SAS, Wabern, Bern
United Kingdom UKAS, Teddington UKAS, Teddington
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General Assembly

Executive

Committee

- Coordinating Committee
- EAL-EAC

- Liaison Group
- EAL - EUROLAB

Committee 1 Committee 2 Committee 3 Committee 4 Committee 5
Multilateral Calibration and Sectoral technical General Documentation External
Agreements Testing activities Documentation and Promotion Relations
- MLA - technical - technical
cal. labs - expert groups - expert groups
- MLA - cal. lab
test labs - intercomparisons

- proficiency tests

Fig. 1  The organization of EAL.

Multilateral agreements
of mutual equivalence and
recognition

International trade benefits highly
when test reports issued by an
(accredited) laboratory are ac-
cepted elsewhere. This, however,
works only when the customer has
confidence in the laboratory car-
rying out the test and issuing the
report. The system aims at es-
tablishing this confidence in
technical competence, impartiality
and quality assurance.

In addition, bodies which are
responsible for fair trade, health,
safety and environmental regu-
lation must have confidence that
the laboratories conducting the
associate testing and calibration
are competent and that their
results are valid. The completion of
the Single European Market and
the progressive enlargement of the
union has accelerated the need to
dismantle technical barriers to
trade which result from a lack of
acceptance of the test results
produced in one country by the
customer or authorities in another.

The multilateral agreement of
mutual equivalence and acceptance
has now become the vehicle for
overcoming these problems. The
agreement is based on an inter-
national peer evaluation by an
international assessment team,
existing of accreditation experts in
quality assurance, as well as ex-
perts in different technical fields.
This assessment team visits the
national accreditation body under
scrutiny generally during one week.
The team looks into the func-
tioning of the accreditation body
itself, visits some accredited labor-
atories and looks into the results of
international laboratory intercom-
parisons and proficiency tests.
Whether the national system fulfils
the EN 45001-3 standards and the
EAL interpretation and harmoniza-
tion documents is verified at the
assessment.

When the international assess-
ment is concluded successfully, that
member organization becomes a
signatory to the multilateral agree-
ment. This means that the calib-
ration, test reports and reports of
chemical analysis issued by the
accredited laboratories under that
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member organization are recog-
nized and accepted by the other
countries of which the accred-
itation bodies are a signatory to
the MLA. The international assess-
ments are carried out system-
atically and repeated once every
four years.

At present, there exists two EAL
multilateral agreements: one for
the field of calibration and one for
the field of testing. Both MLA’
have been signed by the calibration
laboratory accreditation bodies of
12 member countries: Denmark,
(DK), Ireland (EI), Germany (DE),
Finland (FI), France (FR), Italy
(IT), the Netherlands (NL), Norway
(NO), Spain (ES), Sweden (SE),
Switzerland (CH) and the United
Kingdom (UK).

It is expected that in the near
future, three more member coun-
tries will become signatories to the
multilateral agreement. Therefore,
under the two MLAS, a total of
almost 5000 laboratories have
been accredited.

Every year, the national accred-
itation bodies publish all the ac-
credited laboratories with informa-
tion as to the areas for which they
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have been accredited, the meas-
uring and test ranges, the best
measurement capabilities and the
names of the authorized staff of the
laboratory.

Important topics
addressed by EAL

In order to create confidence in the
system of accredited laboratories, it
is of utmost importance that the
customer and the authorities be
able to trust the outcome of the
calibration, test and analytical
laboratories. Therefore, not only
must full attention be given to the
existence of a quality assurance
system, but more importantly,
accreditation must create con-
fidence in the technical compet-
ence and the international trace-
ability of the test results with its
associated measurement uncer-
tainty statement.

Traceability

One condition for EAL member-
ship is that a country has an inter-
nationally accepted national metro-
logy system in place. The national
metrology institute also has to
demonstrate, on the basis of results
of international comparisons,
where it stands with respect to its
international traceability. Clearly, it
is for these reasons that close
connections exist between the
national metrology institutes and
the national laboratory accredita-
tion bodies. These international
comparisons on the highest metro-
logical level are carried out under
the Bureau International des Poids
et Mesures (BIPM), EUROMET,
EURACHEM and sometimes on a
bilateral basis. The metrological
chain and infrastructure is given in
Fig. 2.

Traceability is the property of
the result of a measurement or a
test, or the value of a standard
whereby it can be related to stated

Meterconvention

State treaty
CIPM 9 Consultative Committees
kg standard world cooperation and
international BIPM coordination
comparisons |
physical standards regional cooperation and
primary reference National coordination
materials Metrology Euromet/Eurachem
calibration and Institutes APMP
certification of NORAMET
reference materials SIM
secondary standards Governmental accredited laboratories
and ref. materials labs EAL
calibration services independent APLAC
industrial NACC
working standards non-accredited labs
and ref. materials in- laboratories
house calibration _[
workshop floor production,
meas. instruments services

Fig.2  Metrological chain and infrastructure.

references, usually national or in-
ternational standards, through an
unbroken chain of comparisons
which all have stated uncertainties.

In the field of physical measure-
ments, significant progress has
been made over the last decennia
in establishing and improving
international traceability. However,
in many areas of testing, and
certainly in the field of chemical
analysis, the situation is not at all
satisfactory and much work re-
mains to be done to improve inter-
national comparability and trace-
ability of test results and results of
chemical analysis. The situation
will only be satisfactory when an
identical sample analyzed by an
accredited laboratory in one
country leads to the same result
when analyzed by an accredited
laboratory in another country.

EAL, together with the BIPM,
EUROMET and EURACHEM,
fosters the rapid development of a
worldwide traceability scheme for
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chemical analysis. The Consultative
Committee for the Amount of
Substance (established in 1994),
which operates under the Meter
Convention, agreed during its first
meeting in April 1995 on a series of
first steps to realize international
traceability in the field of analytical
chemistry.

Measurement uncertainty

Related to the production of meas-
urement and test results is the
concept of measurement uncer-
tainty. Basic ideas on the treatment
of measurement uncertainty were
developed by a working party es-
tablished by the International Com-
mittee for Weights and Measures in
1981. Based on this, WECC de-
veloped guidelines for the expres-
sion of the uncertainty of measure-
ment in calibrations (WECC docu-
ment 19-1990, which is being
revised at present).



A more basic document on this
topic was published in 1993 by the
BIPM, IEC, IFCC, ISO, IUPAC,
IUPAP and OIML under the title
Guide to the Expression of Un-
certainty in Measurement. The basic
idea behind the concept is that all
components contributing to the
overall uncertainty can and should
be expressed in terms of a standard
deviation or variance. In its most
simple form,

n
$2=38

i=1

where S, is the combined un-
certainty.

Therefore, the result of a meas-
urement is (y + u) whereu =k x S,
and is called the expanded un-
certainty. It has been agreed within
EAL that the number 2 is to be
taken for k, so u = 2 x S, thus ap-
proximating a 95 % confidence
interval. The factor k = 2 should
always be indicated together with
the result of a measurement.

For application in chemical la-
boratories, EURACHEM published
in 1995 a Guide on Quantifying
Uncertainty in Analytical Measure-
ment, giving several examples for
chemical analysis and based on the
same principles.

Interlaboratory comparisons
or proficiency testing

A very powerful tool for creating
confidence is demonstrating that
identical samples sent to different
accredited laboratories which
claim that they can analyze the
same type of samples, result in the
same correct answer with regard to
test results.

On a national scale, the accred-
itation bodies therefore have to
organize several proficiency tests.
On the international scale, EAL will
organize these intercomparisons or
proficiency tests. In the field of
calibration, intercomparisons are
mainly organized and carried out

by the accreditation bodies them-
selves with the assistance of the
national metrology institutes.

In the field of testing and
chemical analysis the accreditation
bodies will also make use of pro-
ficiency testing schemes of third
parties, assuming that the organ-
izers have been accredited for the
organization of proficiency testing
and assuming that the schemes
used have been validated.

Technical harmonization
and interpretation documents

As already mentioned, EAL will
give guidance in how to measure,
how to validate, how to calculate
measurement uncertainty, how to
interpret the official standards and
how to assess. These harmoniza-
tion and interpretation documents
have been, and will always be
composed in close cooperation
with the experts in the field. The
technical committees, working
parties and task forces working
under or on behalf of EAL, closely
cooperate with the national metro-
logy institutes and key-laboratories
in the field of chemical measure-
ments and testing. Internationally,
this means close cooperation with
EUROMET, EURACHEM and
EUROLAB among others.

Through all these measures,
EAL will realize a system of ac-
credited laboratories which will
produce reliable calibration, test
and analysis results. This, of
course, will make all the difference
with an ISO 9000 certification,
which focuses mainly on the
quality assurance system and only
looks marginally to the technical
competence.

Training and expertise

EAL makes use of well-trained
assessors and knowledgeable ex-
perts. The international harmon-
ization and common interpretation
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of the criteria is realized through
training courses given by different
national laboratory accreditation
bodies, and by the exchange and
participation of assessors in other
countries.

The majority of the experts,
which are hired ad hoc from the
laboratories and who participate in
the assessments, have followed
courses in the assessment of labor-
atories. Many of these experts also
contribute to the organization of
intercomparisons and proficiency
tests, discuss the difficulties faced
in the intercomparisons, and parti-
cipate in the writing of technical
harmonization and guideline docu-
ments. Through this international
cooperation and involvement of the
laboratory field experts, it has been
possible for EAL to react quickly
when problems arise and to come
up with acceptable solutions within
the laboratory community.

EAL and Eastern Europe

When WECC and WELAC were
established, only cooperation in the
Western European arena could be
discussed. Since then, however, the
situation has changed considerably
and clearly, the political and trade
relations map now looks com-
pletely different. Therefore, EAL
has re-adapted its Memorandum of
Understanding in such a way that
laboratory accreditation bodies in
Central and Eastern Europe can
also become members, first as
associate members, which can be
considered as an intermediate step
towards full membership. It is
considered that full membership
can be granted when the rela-
tionship between that Central or
Eastern European country and the
EU is converted to a tight and clear
relationship or even full EU-
membership.

The conditions on laboratory
accreditation bodies of Central or
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Eastern European countries for
(associate) membership are:

o compliance with the EN 45000
series of standards and the EAL
criteria;

* existence of an operational ac-
creditation system, and

e existence of a transparent and
internationally recognized met-
rological traceability.

The Czech laboratory accred-
itation scheme was admitted in the
beginning of 1995 as the first
associate member of Central
Europe. The laboratory accredita-
tion system of the Slovak Republic
and the calibration laboratory ac-
creditation system of Hungary
were admitted in November 1995.
Of course, associate members can
become signatories to the EAL-
MLA.

EAL and other
countries / regions
in the world

Because many laboratories work
not only for a national or European
market, but have customers outside
Europe, EAL has concluded bi-
lateral agreements of mutual equi-
valence and recognition with the
national laboratory accreditation
bodies of a few other countries
outside Europe. Such a bilateral
agreement between the signatories
of the MLA of EAL and the accred-
itation body of another country is
signed only after an international
assessment has been carried out in
the same way as within Europe.
International traceability at the
level of national metrology insti-
tutes, as well as that of the ac-
credited laboratories, has to be
demonstrated by the results of
intercomparisons. When an agree-
ment can be signed, mutual rights
and duties between EAL and the
other body are drawn up in a
contract signed by both sides.

By the end of 1995, EAL had
signed contracts and agreements
with the South African National
Calibration Scheme (SANCS), and
with the laboratory accreditation
bodies in the field of testing and
calibration of Australia (NATA), in
the field of testing only of New
Zealand (TELARC) and Hong Kong
(HOKLAS). Evaluations and dis-
cussions on possible evaluations
are underway with, among others,
the United States of America,
Canada, Israel, Singapore and
some other Asian countries.

It has been agreed within EAL
that only EAL will establish agree-
ments between its MLA and the
accreditation bodies of other coun-
tries, i.e. EAL members will not
conclude bilateral agreements bet-
ween themselves and others. The
long-term policy of EAL, however,
is to foster the development of a
regional approach to other areas in
the world for reasons of logistics
(e.g. in intercomparisons and inter-
national assessments) and for
reasons of effectiveness, efficiency
and limitations of costs. The result
will be the establishment of bi-
lateral agreements between the
different regional multilateral
agreements. At present, there are
two other regional organizations:

¢ for the Asian Pacific RIM (in-
cluding almost all countries
from Australia - New Zealand to
China - Japan) the Asian Pacific
Laboratory Accreditation Co-
operation - APLAC has been
established;

o for North America (Canada,
Mexico and the USA), the North
American  Calibration Co-
operation (NACC) has been
established.

In South America, initial discus-
sions have been launched to estab-
lish a South American laboratory
accreditation cooperation. In the
end, this will lead to a worldwide
network of bilateral agreements
between the regional MLAs. The
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International Laboratory Accredita-
tion Conference (ILAC) can then
function as the worldwide co-
ordinating body in the field. There-
fore, TLAC is now being trans-
formed into a more institu-
tionalized body.

EAL cooperation with
other organizations

It is clear that EAL functions in
close cooperation with many other
bodies. To mention:

e European Commission and the
EFTA secretariat in support of
their policies;

e European Organization for
Testing and  Certification
(EOTC), where EAL acts as the
“technical arm” of EOTC;

e EUROMET and EURACHEM,
which give the necessary scient-
ific and technical support to
EAL, in particular with respect
to international traceability;

e EUROLAB, which also gives
technical support, being an
European association of labor-
atories and by that, the rep-
resentative of the customers of
the EAL members;

 branch-oriented groupings, like
ECITC as the representative
organization of the information
technology and communica-
tions branch;

* CEN/CENELEC/ETSI and
ISO/TEC.

EAL and EAC

The European cooperation for the
Accreditation of Certification
bodies (EAC) was established
recently, following the same model
as WECC and EAL.

Since the general trend in the
world is to create one national
accreditation body per country, it is
predictable that a future merger of



EAL and EAC will take place,
thereby establishing one European
Accreditation organization - EA.
Such a merger would also solve
problems arising from overlapping
situations which exist with the
accreditation of inspection bodies
(EN 45004), the accreditation of
notified bodies and with the ac-
creditation of product certification
bodies (EN 45012) where, next to
ISO 9000 activities, laboratory
accreditation also plays a role.

In order to prepare for the
future, EAL and EAC have estab-
lished a Coordinating Committee
which is in charge of harmonizing
the various procedures used by
EAL and EAC, and formulating a
common EAL-EAC policy.

A common accreditation logo is
also being prepared in order to be
used by the accredited laboratories,
inspection bodies and certification
bodies. However, the use of this
logo will be bound to strict rules
which clearly distinguish between
the different fields of accreditation.
Furthermore, this logo will not be
used on products in the scope of
product-certification.

GLP and laboratory
accreditation

Many chemical testing laboratories
are not only confronted with labor-
atory accreditation, but have also
to fulfil requirements in the scope
of Good Laboratory Practice (GLP).
It is clear that those laboratories
are wondering whether the GLP in-
spection and the laboratory accred-
itation can be harmonized and
combined. Indeed, several studies
by EURACHEM and others have
shown that there are no principle
differences between the EN 45001
and GLP-requirements. This means
that there is no ground for main-
taining two different schemes
which present twice the necessary
costs to society (the tax-payer) and
to the industries and laboratories

concerned, by maintaining two
independent schemes.

Without taking away certain re-
sponsibilities which may remain
with the authorities responsible for
the surveillance of food, drugs,
cosmetics, etc., it must be possible
to combine the two schemes into
one accreditation exercise. There-
fore, EAL is devoted to realizing a
system for the accreditation of
testing laboratories of non-clinical
chemicals which takes into consid-
eration special GLP-requirements
in addition to the general labor-
atory accreditation requirements
for this type of laboratory. A more
efficient system could thus be
maintained at considerably re-
duced costs.

Expected developments

The system of internationally re-
cognized accredited laboratories is
expected to grow further in the
near future. In an increasing num-
ber of countries, the authorities
require laboratories to carry out
tests in the regulatory field, e.g. in
the field of environmental metro-
logy, to become accredited by the
national laboratory accreditation
body.

It is also clear that laboratories
appointed as notified bodies can
only demonstrate their fulfilment
of the EN 45000 standards by being
accredited. The same applies for
laboratories which participate in
an agreement group in the scope of
the EOTC.

It is also expected that only ac-
credited laboratories will become
authorized as laboratories carrying
out tests on the basis of legislation
in third countries outside the EU.
Therefore, only accredited laborat-
ories may be mentioned as author-
ized laboratories on the lists in the
annexes to the Mutual Recognition
Agreements for trade relations
between the EU and third countries
like Australia, New Zealand, USA,
Canada and Japan.

Conclusion

Accreditation of laboratories cre-
ates a transparent situation in the
world of quality assurance. It is a
powerful tool in developing and
establishing confidence and credib-
ility between parties in the market.
Accreditation is thereby essential
for eliminating technical trade
barriers in international trade, and
is a prime condition for the opera-
tion of internal markets.

Moreover, it is an effective and
efficient system because it can be
fully self-financed. The interna-
tionally recognized accreditation
system based on an MLA reduces
the costs for the laboratory itself:
since only one accreditation exer-
cise is carried out, multiple assess-
ment visits and technical audits are
avoided. The costs of the accred-
itation body and indirectly, again,
the cost for the laboratories are
reduced by having less inter-
national assessments.

The condition is that the labor-
atory accreditation system “guar-
antees” the correctness, reliability
and traceability of the results of
measurements, tests and analyses
carried out by the accredited labor-
atories. Therefore, even more
attention than in the past has to be
given to the judgement and de-
monstration of the technical
competence of the laboratories. ®
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OIML TECHNICAL ACTIVITIES

TC | Terminology

» Revision V |: Vocabulary of legal metrology

TC 2 Units of measurement

* Revision D 2: Legal units of measurement

TC 3/SC | Pattern approval and verification

* Initial verification of measuring instruments utilizing
the manufacturer’s quality system

* Revision D 3: Legal qualification of measuring instruments
and inclusion in its text the existing D 19 and D 20

TC 3/SC 2 Metrological supervision

 Revision D 9: Principles of metrological supervision

TC 4 Measurement standards and calibration
and verification devices

* Principles for the selection and expression of metrological

1995
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characteristics of standards and devices used for calibration and

verification

¢ Revision D 5: Principles for the establishment of hierarchy schemes WD

for measuring instruments

o Revision D 10: Recalibration intervals of measurement
standards and calibration devices

* Revision D 6 + D 8: Measurement standards. Requirements
and documentation

TC 3 Metrological control — TC 4 Measurement standards

and calibration and verification devices

* Uncertainty in legal metrology measurements

TC 6 Prepackaged products

* Revision R 79: Information on package labels

» Revision R 87: Net content in packages

DR
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OIML TECHNICAL ACTIVITIES

TC 7/SC | Measuring instruments for length

 Revision R 30: End standards of length (gauge blocks)

TC 7/SC 3 Measurement of areas

Instruments for measuring the areas of leather

TC 7/SC 4 Measuring instruments for road traffic

* Electronic taximeters

* Revision R 55: Speedometers, mechanical odometers and

chronotachographs for motor vehicles. Metrological regulations

TC 7/SC 5 Dimensional measuring instruments

* Multi-dimensional measuring instruments

* Test report format for the evaluation of multi-dimensional
measuring instruments

TC 8 Measurement of quantities of fluids
» Standard capacity measures for testing measuring systems for
liquids other than water - R 120

* Pipe provers for testing measuring systems for liquids
other than water - R 19

* Vortex meters used in measuring systems for fluids- D 25

e Laboratory volume measures - Automatic pipettes - D 26

TC 8/SC | Static volume measurement

 Revision R 85: Automatic level gauges for measuring the level of liquid

in fixed storage tanks

TC 8/SC 2 Static mass measurement

e Mass measuring systems for liquids in tanks

TC 8/SC 3 Dynamic volume measurement (liquids other than water)

* Measuring systems for liquids other than water - R 117
(Revision R 5, R 27, R 57,R 67, R 77)

* Testing procedures and test report format for pattern evaluation

of fuel dispensers for motor vehicles - R 18
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OIML TECHNICAL ACTIVITIES

TC 8/SC 4 Dynamic mass measurement (liquids other than water)

e Annex to R 105: Test report format for the evaluation of direct mass
flow measuring systems for quantities of liquids

TC 8/SC 5 Water meters

* Revision R 49: Water meters intended for the metering of cold water

TC 8/SC 6 Measurement of cryogenic liquids

e Revision R 81: Measuring devices and measuring systems for
cryogenic liquids (including tables of density for liquid argon, helium,
hydrogen, nitrogen and oxygen)

TC 8/SC 8 Gas meters

* Revision R 6: General provisions for gas volume meters
 Revision R 31: Diaphragm gas meters

* Revision R 32: Rotary piston gas meters and turbine gas meters

TC 9 Instruments for measuring mass and density

* Revision R 60: Metrological regulation for load cells

TC 9/SC | Nonautomatic weighing instruments

* Revision R 76-1: Nonautomatic weighing instruments

TC 9/SC 2 Automatic weighing instruments
* Annex to R 50: Test procedures and test report format for the
evaluation of continuous totalizing automatic weighing instruments

* Revision R 51: Automatic catchweighing instruments (including test
procedures and test report format)

e Revision R 61: Automatic gravimetric filling instruments (including test
procedures and test report format)

* Annex to R 106: Test procedures and test report format for the
evaluation of automatic rail-weighbridges

* Annex to R 107: Test procedures and test report format for the
evaluation of discontinuous totalizing automatic weighing
instruments

» Automatic road weighbridges
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OIML TECHNICAL ACTIVITIES

TC 9/SC 3 Weights

* Annex to R || ]: Test procedures and test report format for the
evaluation of weights of classes E|, E,, F, F,, M|, M), M,

TC 10/SC 2 Pressure gauges with elastic sensing elements

* Pressure transmitters with elastic sensing elements

* Annex to R 101: Test procedures and test report format for the
evaluation of indicating and recording pressure gauges, vacuum
gauges and pressure vacuum gauges with elastic sensing elements
(ordinary instruments)

e Annex to R 109: Test procedures and test report format for the
evaluation of pressure gauges and vacuum gauges with elastic sensing
elements (standard instruments)

TC 10/SC 4 Material testing machines

* Requirements for force measuring instruments for verifying materials
testing machines

* Force measuring systems of materials testing machines
(Revision R 64: General requirements for materials testing machines
+ Revision R 65: Requirements for machines for tension and compression
testing of materials)

TC 10/SC 5 Hardness standardized blocks and hardness testing
machines

* International intercomparison of hardness blocks (Rockwell hardness
blocks)

TC 10/SC 6 Strain gauges

* Revision R 62: Performance characteristics of metallic resistance strain gauges

TC |1 Instruments for measuring temperature and associated
quantities

e Revision R 75: Heat meters

TC 11/SC | Resistance thermometers

* Revision R 84: Resistance-thermometers sensors made of platinum,
copper or nickel (for industrial and commercial use) and inclusion of
metallic electrical platinum, copper and nickel resistance thermometers
with extended range
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OIML TECHNICAL ACTIVITIES

TC 11/SC 2 Contact thermometers

e Standardized thermometers

* Liquid-in-glass thermometers

TC 11/SC 3 Radiation thermometers

 Revision R 18: Visual disappearing filament pyrometers

¢ Revision R 48: Tungsten ribbon lamps for calibration of optical
pyrometers

TC I3 Measuring instruments for acoustics and vibration

* Revision R 58 including development of Annex: Test report format
for the evaluation of sound level meters

* Revision R 88 including development of Annex: Test report format
for the evaluation of integrating-averaging sound level meters

¢ Annex to R 102: Test procedures and test report format for the
evaluation of sound calibrators

* Annex to R 104: Test report format for the evaluation
of pure-tone audiometers

Equipment for speech audiometry - R 122

* Annexes to R 122: Test procedures and test report format
for the evaluation of equipment for speech audiometry

Octave-band and fractional octave-band filters

TC 14 Measuring instruments used for optics

* Annex to R 93: Test report format for focimeters

TC |5 Measuring instruments for ionizing radiations

¢ Radiochromic film dosimetry system for measuring absorbed dose
in products from gamma and electron radiation

TC 16/SC 1 Air pollution

 Revision R 99: Instruments for measuring vehicle exhaust emissions
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OIML TECHNICAL ACTIVITIES

TC 16/SC 2 Water pollution

* Inductively coupled plasma atomic emission spectrometers
for measurement of metal pollutants in water - R [ 16

* Revision R 83: Gas chromatograph - mass spectrometer

* Revision R 100: Atomic absorption spectrometers for measuring
metal pollutants in water

TC 16/SC 3 Pesticides and other toxic substances pollutants

e Revision R 82: Gas chromatographs for measuring pollution from
pesticides and other toxic substances

TC 16/SC 4 Field measurements of hazardous (toxic) pollutants

* Portable and transportable X-ray fluorescence spectrometers
for field measurement of hazardous elemental pollutants

* Air sampling devices for toxic chemical pollutants at hazardous
waste sites

* Fourier transform infrared spectrometers for measurement of
hazardous chemical products

TC 17/SC I Humidity

* The scale of relative humidity of air certified against saturated
salt solutions — R 121
TC 17/SC 2 Saccharimetry

* Revision R 14: Polarimetric saccharimeters

e Refractometers for measuring the sugar content of grap must

TC 17/SC 3 pH-metry

* Revision R 54: pH-scale for aqueous solutions

» Method of carrying out pH-measurements. Certification methods
of solutions for verification of pH-meters

TC 17/SC 4 Conductometry

e Methods of measurement of the conductivity of electrolytic solutions

 Hierarchy scheme for instruments measuring the electrolytic conductivity
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OIML TECHNICAL ACTIVITIES

TC 17/SC 5 Viscometry

* Newtonian viscosity standard specimens for the calibration
and verification of viscometers

* Procedure for the kinematic viscosity measurements by means
of standard viscometers

TC 17/SC 6 Gas analysis

* Revision R 73: Requirements concerning pure gases CO, CO,, CH,, H,,
O,, N, and Ar intended for the preparation of reference gas mixtures

TC 17/SC 7 Breath testers

e Evidential breath analyzers

TC 18 Medical measuring instruments

* Ergometers for foot crank work: definitions, requirements, tests

TC 18/SC 1 Blood pressure instruments

* Revision R 16: Manometers for instruments for measuring blood
pressure (sphygmomanometers)

TC 18/SC 2 Medical thermometers

¢ Clinical electrical thermometers for continuous measurement - R | [4

e Clinical electrical thermometers with maximum device - R 115

TC 18/SC 5 Measuring instruments for medical laboratories

e Absorption photometers
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ADMINISTRATION

* Follow-up on the 29th CIML meeting: editing and

distribution of the decisions, resolutions and
minutes, and implementation of the decisions

¢ Revision of the Directory “Legal metrology in
OIML Member States” (English version issued in
January 1996)

 Report on the 1994 Development Council meeting
and implementation of decisions

* Initial steps for the computerization of the
administrative management and documentation
center

TECHNICAL WORK

Technical committees and subcommittees

* Follow-up on the activities of TCs/SCs in liaison
with the secretariats; annual reports; publication
of information in the OIML Bulletin; editing and
translation assistance to various TCs/SCs

Technical publications

« Editing of, and inquiries on eight drafts, including
six for CIML

« Editing, printing and distribution of 10 International
Recommendations or Annexes to existing
Recommendations; preparation of three additional
Recommendations for print

¢ Electronic recording of new publications on floppy
disks at the disposal of Member States

OIML BurLeTiN VoLUME XXXVII « NUMBER 2 « APRIL 1996

International Bureau of Legal Metrology

Report on activities: 1995

OIML CERTIFICATE SYSTEM

* Registration of more than 100 OIML certificates;
information distributed to all bodies concerned;
various inquiries

* Beginning of TAG__, activities

OIML LONG-TERM POLICY

¢ Final editing of the OIML long-term policy
document under the supervision of the Presidium

 Conception and realization of the leaflet; printing
and distribution to all Members and other
interested bodies

COMMUNICATIONS

» Contacts with various Members and liaison
organizations

¢ One-week training at BIML for an employee from
an OIML Member State

* OIML Bulletin: Layout carried out at BIML as of
April 1995; realization of four issues (January 1995
to October 1995) and preparations for the January
1996 issue

* OIML general information brochure: final editing
and layout; printing and distribution to all Members
and other interested bodies, including participants
in various OIML and other meetings



OIML MEETINGS

Preparation and organization of the Presidential
Council meeting (Paris, Feb. 1995)

Preparations for the 30th CIML Meeting
(Beijing, Oct. 1995)

Preliminary preparation of the Tenth International
Conference of Legal Metrology: visit to Legal
Metrology Branch, Canada, and to the place of the
Conference

TC 9/SC 2 (Teddington, December 1994 and Paris,
September 1995) - TC 3 and TC 4 (Paris, June
1995) - TC 7/SC 5 (Paris, September 1995)

Organization of the seminar “VWeighing towards
the year 2000” (Paris, September [995)

Organization of the Symposium “Metrological
activities in developing countries” and the
Development Council meeting (Beijing, Oct. 1995)
Visits to Member States: Australia, Belgium,
Canada, China, Indonesia, Netherlands, Slovakia,

Switzerland, United Kingdom, and to
Corresponding Members: Mauritius and Turkey

OTHER MEETINGS

Asia-Pacific Legal Metrology Forum (Sydney,
December 1994 and Beijing, October 1995)

ARSO (Mauritius, January 1995)

WELMEC (Brussels, January 1995 and Paris,
September 1995)

European meeting on weighing in motion of road
vehicles (Zurich, March 1995)

UN/ECE/LNE/OIML workshop on metrology for
countries in transition (Paris, March 1995)

COOMET (Bratislava, April 1995)

UNIDO workshop for Asia-Pacific countries
(Beijing, April 1995)

EUROMET (Strasbourg, May 1995)

* UN/ECE experts meeting (Geneva, May 1995)

» PTB/DAM/OIML workshop on static volume
measurements (Munich, July 1995)

* ISO/DEVCO Meeting (Geneva, September 1995)
« IMEKO TC Il (Gebze, October 1995)
¢ CGPM (Paris, October 1995)

¢ International Congress “Métrologie 95” (Nimes,
October 1995)

MAINTAINING LIAISONS WITH
INTERNATIONAL INSTITUTIONS

* Bureau International des Poids et Mesures (BIPM) -
initial discussions on a possible merger

¢ International Standardization Organization (ISO),
including CASCO, DEVCO and TAG 4; and
International Electrotechnical Commission (IEC)

 United Nations Industrial Development
Organization (UNIDO)

* International Union of Pure and Applied Chemistry
(IUPAC)

¢ International Measurement Confederation
(IMEKO)

» Comité Européen de Normalisation (CEN)
and Comité Européen de Normalisation

Electrotechnique (CENELEC)

 European Cooperation in Legal Metrology
(WELMEC)

* Metrological Cooperation for Central and Eastern
European Countries (COOMET)

* Asia-Pacific Legal Metrology Forum (APLMF)
and other Asia-Pacific bodies

* North-American Metrology Cooperation
(NORAMET)

* Economical Commission for Europe
of the United Nations (ECE-UNO)

¢ and others
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PRESIDENTIAL

COUNCIL

The Presidential Council met at
BIML, 20-21 February 1996.

Chairman: G. J. Faber

Vice-Presidents: S. E. Chappell,
M. Kochsiek

Other members: S. J. Bennett,
J. Birch, L. K. Issaev, B. Athané

Main points

o The Council examined the fin-
ancial situation of the Organiza-
tion and its technical activity, as
well as developments in certi-
fication activities, following the
meeting of TAG_, (see pp.
57-58).

¢ Preparations for the Tenth Inter-
national Conference of Legal
Metrology (Vancouver, 4-8 Nov.
1996) and the draft agenda for
the Conference were discussed
by the Council, which also
noted the draft budget for the
period 1997-2000.

e Mr Faber invited members of
the Council to make known
their views concerning the pro-
posed rapprochement of the
Metre Convention and OIML,
before the first meeting of the
joint group established for this
purpose by the Presidents of the
International Committees con-
cerned (CIPM and CIML). In
liaison with this important
subject, cooperation between
OIML and a certain number of
international and regional
institutions was discussed.

o President Faber decided to en-
large the composition of the
Council to include certain CIML
Members; the new composition
will be indicated in a future
issue of the Bulletin.

CONSEIL DE
PRESIDENCE

Le Conseil de la Présidence de
I'OIML s’est réuni au BIML, les 20
et 21 février 1996.

Président: G.J. Faber

Vice-Présidents: S.E. Chappell,
M. Kochsiek

Autres membres: S.J. Bennett,
J. Birch, L.K. Issaev, B. Athané

Points principaux

e Le Conseil a examiné la situa-
tion financiere de I'Organi-

sation, son activité technique,
ainsi que les développements de
l'activité de certification, a la
suite de la réunion du TAG
(voir pp. 57-58).

Les préparatifs pour la Dixieéme
Conférence Internationale de
Métrologie Légale (Vancouver,
4-8 novembre 1996) et le projet
d'ordre du jour de la Confé-
rence, ont été discuté par le
Conseil qui, par ailleurs, a pris
note du projet de budget pour la
période 1997-2000.

M. Faber a invité les membres
du Conseil a faire connaitre
leurs vues sur le projet de rap-
prochement Convention du
Metre/OIML, avant la premiére
réunion du groupe mixte établi
a cet effet par les Présidents des
Comités Internationaux con-
cernés (CIPM et CIML). En liai-
son avec cet important sujet, la
coopération entre 'OIML et un
certain nombre d'institutions in-
ternationales et régionales a été
discutée.

cert

The Members of the Presidential Council in Paris, February 1996.
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o Enfin, le Président Faber a déci-
dé d'élargir la composition du
Conseil a certains Membres du
CIML; la nouvelle composition
du Conseil sera indiquée dans
un prochain numéro du Bulle-
tin.

The first meeting of the OIML
Technical Advisory Group on Certi-
fication (TAG,,,,) was held 19-20
February 1996 in Paris.

Chairman: S. E. Chappell, USA;
Vice-President of CIML

Participation: 21 representatives
from 17 member countries and
BIML.

Main points

o Main items on the agenda: dis-
cussion of the draft revision of
the document OIML Certificate
System for Measuring Instru-
ments; criteria for the establish-
ment of the rules for recognition
agreements of certificates and
test results; preliminary dis-
cussion on certification of in-
dividual instruments; develop-
ments in the field of conformity
assessment by international and
regional organizations in liaison
with OIML.

o The session was opened by
B. Athané, Director of BIML,
who presented information con-
cerning the present state of the
OIML Certificate System. Con-
sideration was made of the
present state of the System, as
well as future developments
of OIML certification as com-
pared with international, re-
gional and national require-
ments for testing, conformity
assessment and related subjects.
Discussion was connected with

the recent OIML round table
“Confidence in type approval”,
which was held in association
with the 30th CIML meeting in
October 1995.

The Bureau prepared and dis-
tributed a draft revision of the
document OIML Certificate Sys-
tem for Measuring Instruments.
Definitions of basic terms of the
document were the centre of
discussion; a number of defini-
tions such as measuring instru-
ment, family of measuring in-
struments, pattern (type) of a
measuring instrument, family of
patterns, and module, were
based on those found in VIM,
VLM, R 76, D 19 and other
publications. It appeared that
these definitions needed further
consideration by members of
the group.

The procedure for registering
certificates was of interest to
participants. In order to in-
crease the level of the System as
well as the protection of certific-
ates, a few measures were
proposed, such as the applica-
tion by BIML of stickers to
registered certificates, and the
improvement of the exchange of
information from CIML mem-
bers and issuing authorities of
registered certificates.

Criteria for the establishment of
the rules for recognition agree-
ments were discussed. Particip-
ants were informed of the
current revision by TC 3/SC 1 of
D 13 on guidelines for mutual
recognition of test reports and
certificates. In connection with
this matter, a paper on the
expression of uncertainty in the
field of legal metrology is being
developed by France.

Information was presented on
liaisons between BIML and ISO,
ILAC and EAL concerning the
accreditation of laboratories
and the revision by ISO/CASCO
of ISO/IEC Guide 25 on tech-

nical competence of testing
laboratories. This draft revision
was sent to OIML TC 3 and
TC 4 for consideration and com-
ments with a view to the
possible application of Guide 25
in the field of legal metrology.

o With regard to the certification
of modules and the acceptance
of pre-tested modules as parts of
certified instruments, it was
noted that the initial experience
gained thus far was restricted to
the certification of load cells
(R 60). Concerning other mod-
ules, TCs/SCs were requested to
examine the relevant Recom-
mendations, and to decide
whether they could be applied
directly to the certification of
such modules, or whether sup-
plements (e.g. specific test
procedures) should be necessary
to this end.

e Certification of individual in-
struments was the subject of
a preliminary discussion. An
approach to such a procedure
will be further considered and
proposed by a NMi represent-
ative on the basis of national
experience in quality control of
measuring instruments.

In the conclusion of the meeting,
which launched a number of
important actions, the chairman
requested participants to present to
BIML their written comments,
which will serve as a basis for a
second draft revision of the
document on OIML certification,
and for future developments of
various issues related to this
activity.

TAG

cert

La premiére réunion du Groupe
Technique Consultatif de 'OIML
sur la certification (TAG,_,,,) s'est
tenue les 19 et 20 février 1996 a
Paris.
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Président: S.E. Chappell, Etats-
Unis d’Amérique, Vice-Président du
CIML

Participation: 21 représentants de
17 pays membres et le BIML.

Points principaux

¢ Points principaux de l'ordre du
jour: discussion sur le projet de
révision du document Systéme
de Certificats OIML pour les Ins-
truments de Mesure; critéres
pour I'établissement des régles
d’accords de reconnaissance des
certificats et résultats d’essai;
discussion préliminaire sur la
certification d'instruments indi-
viduels; développements dans le
domaine de I'évaluation de con-
formité par les organisations in-
ternationales et régionales en
liaison avec 'OIML.

° la séance a été ouverte par
Monsieur B. Athané, Directeur
du BIML, qui a donné des in-
formations sur I'état actuel du
Systéme de Certificats OIML.
L'état actuel du Systeme a été
pris en considération, ainsi que
les développements futurs de la
certification OIML en fonction
des exigences internationales,
régionales et nationales pour les
essais, l'évaluation de con-
formité et les sujets connexes.
La discussion était liée a la ré-
cente table ronde “Confiance
sur I'approbation type” qui s'est
tenue lors de la 30e réunion du
CIML en octobre 1995.

o Le Bureau a préparé et distribué
un projet de révision du docu-
ment Systéme de Certificats
OIML pour les Instruments de
Mesure. Les définitions des
termes de base du document ont
été le centre de la discussion; un
certain nombre de définitions
telles que instrument de mesure,
famille d'instruments de me-
sure, modele (type) d'instru-
ment de mesure, famille de mo-

deles et module, ont été basées
sur celles des VIM, VML, R 76,
D 19 et autres publications. Il
est apparu que ces définitions
nécessitaient une étude appro-
fondie des membres du groupe.

La procédure d’enregistrement
des certificats intéressa les par-
ticipants. En vue d’accroitre le
niveau du Systéme comme la
protection des certificats, quel-
ques mesures ont €t€ proposées,
telles que l'application par le
BIML d’autocollants sur les cer-
tificats enregistrés et 'amélio-
ration de I'échange d'informa-
tions entre les membres du
CIML et les autorités de déli-
vrance des certificats en-
registrés.

Des criteres pour I'établissement
des regles pour les accords de
reconnaissance ont été discutés.
Les participants ont été in-
formés de la révision en cours
par le TC 3/SC 1 du D 13 sur les
conseils de reconnaissance mu-
tuelle des rapports d'essai et cer-
tificats. En rapport avec ce su-
jet, une note sur I'expression des
incertitudes dans le domaine de
la métrologie légale est en cours
de préparation par la France.

Une information a été com-
muniquée sur les liaisons entre
BIML et ISO, ILAC et EAL en ce
qui concerne l'accréditation des
laboratoires, et la révision par
ISO/CASCO du Guide 25 de
ISO/CEI sur la compétence
technique des laboratoires d'es-
sai. Ce projet de révision a été
envoyé a OIML TC 3 et TC 4
pour examen et commentaires
en vue d'une application pos-
sible du Guide 25 dans le do-
maine de la métrologie 1égale.

En ce qui concerne la certifi-
cation des modules et I'accepta-
tion des modules “pré-essayés”
comme parties d'instruments
certifiés, il a été noté que I'expé-
rience acquise dés a présent a
été limitée a la certification des
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cellules de pesée (R 60). En ce
qui concerne les autres mo-
dules, les TC/SC ont été chargés
d’examiner les Recommanda-
tions concernées et de décider si
celles-ci peuvent s'appliquer di-
rectement a la certification de
tels modules ou si des com-
pléments (par exemple des pro-
cédures d'essai spécifiques) sont
nécessaires a cette fin.

o La certification d'instruments
individuels a fait I'objet de dis-
cussions préliminaires. Une étu-
de de ce type de procédure
devra étre effectuée prochaine-
ment et proposée par les experts
du NMi d’apres leur expérience
nationale dans le contréle de
qualité des instruments de me-
sure.

En conclusion de cette réunion qui
a initialisé un certain nombre d'ac-
tions importantes, le Président a
demandé aux participants d’en-
voyer par écrit au BIML leurs com-
mentaires, qui serviront pour la ré-
daction d'un deuxiéme projet de
document relatif a la certification
OIML et aux développements fu-
turs des divers aspects de cette acti-
vité.

Measuring instruments
for acoustics and vibration

Secretariat: Germany

TC 13 held a meeting in Pretoria,
South Africa, on 16 February 1996
in connection with meetings of
IEC/TC 29 Electroacoustics and
ISO/TC 43 Acoustics.

Chairman: Mr Klaus Brinkmann,
PTB, Germany



Participation: 14 delegates re-
presenting 8 P-member countries;
L. Nielsen, IEC/TC 29 and ISO/TC
43 Secretariat.

Main points

¢ Draft revisions of Recommenda-
tions 58 Sound level meters, and
R 88 Integrating-averaging sound
level meters, were reconsidered
at the request of the CIML
based on detailed comments
submitted by the UK and the
USA. As the result of extensive
discussions, tests for which
internationally agreed test pro-
cedures do not yet exist (i.e. for
digital outputs and electro-
magnetic susceptibility) were
cancelled from the list of
mandatory tests. It is recom-
mended, however, to include
these tests during pattern evalu-
ation and to report their results
for information. Several other
amendments were agreed upon
to avoid any potential misinter-
pretation. The amended drafts
were unanimously approved by
the delegates.

o The comments received on the
first Committee Draft on octave-
band and fractional octave-band
filters were considered.

TC 13/WG 3 (conv.. G. Wong,
Canada) was asked to prepare a
second CD on the basis of the
decisions taken with a view to
circulation of the 2nd CD to the
members of TC 13 for com-
ments by the end of 1996.

o A revision of R 102 Sound cali-
brators, will be undertaken on
the basis of the 2nd edition of
the International Standard
IEC 942, which has reached the
approval stage within IEC/
TC 29. TC 13/WG 4 was estab-
lished, and Mrs S. P, U. K., was
appointed convener.

o The next meeting of TC 13 will
be held on 10 October 1997 in
Japan, immediately prior to the
IEC/TC 29 and ISO/TC 43
meetings at the same place.

Contact information:

Mr Klaus Brinkmann
Physikalisch-Technische Bundesanstalt
38116 Braunschweig

Germany

Tel: +49 531 592 80 10
Fax: +49 531 592 80 15

TC 13

Instruments de mesure
pour l'acoustique et les
vibrations

Secrétariat: Allemagne

TC 13 a tenu une réunion a Preto-
ria, Afrique du Sud, le 16 février
1996 en conjonction avec des ré-
unions de CEITC 29 Elec-
troacoustique et ISO/TC 43 Acou-
stique.

Président: M. Klaus Brinkmann,
PTB,Allemagne

Participation: 14 délégués repré-
sentant 8 pays membres-P;
L. Nielsen, CEI/TC 29 et secrétariat
ISO/TC 43.

Points principaux

o Des projets de révision des Re-
commandations 58 Sonometres,
R 88 Sonometres intégrateurs-
moyenneurs, ont été réexamingés
a la demande du CIML, sur la
base de commentaires du
Royaume-Uni et des Etats-Unis
d’Amérique. Aprés des discus-
sions approfondies, les essais

pour lesquels des procédures
d’essai approuvées au niveau
international n'existent pas en-
core (par exemple, pour les sor-
ties numériques et la susceptibi-
lité électromagnétique) ont été
enlevés de la liste des essais
obligatoires. Cependant, il est
recommandé d'inclure ceux-ci
aux essais d'évaluation de mode-
le et d’en donner les résultats a
titre informatif. Plusieurs autres
amendements ont été approuvés
afin d’éviter tout risque de mau-
vaise interprétation. Tous les dé-
légués présents ont approuvé les
textes modifiés.

o Les commentaires recus sur le
premier projet de comité sur les
filtres d’octaves et de fraction
d'octave ont été examinés.
TC 13/WG 3 (rapporteur: G.
Wong, Canada) a été chargé de
préparer un second projet de co-
mité sur base des décisions
prises, en vue de sa distribution
aux membres du TC 13 pour
commentaires avant la fin de
1996.

o La révision de R 102 Calibreurs
acoustiques sera entreprise sur
base de la seconde édition de la
Norme Internationale CEI 942,
qui a atteint le stade d’approba-
tion au sein de CEI/TC 29. Le
groupe de travail TC 13/WG 4 a
été créé et sa présidence a été
attribuée 2 Mme S.P. Dowson,
Royaume-Uni.

* La prochaine réunion du TC 13
se tiendra le 10 octobre 1997 au
Japon, immédiatement avant les
réunions des CEI/TC 29 et
ISO/TC 43 qui se tiendront au
méme lieu.

Contact pour information:

M. Klaus Brinkmann
Physikalisch-Technische Bundesanstalt
38116 Braunschweig

Allemagne

Tél: +49 531592 80 10
Fax: +49 531 592 80 15
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REGISTERED OIML CERTIFICATES -

This list is classified by issuing
authority; updated information
on these authorities may be

&)Cate 5);6,
n

OIML

N
’/r Xid

K2 de (’e"‘{x

1995.12 - 1996.02

> Issuing authority / Autorité de délivrance

obtained from BIML.

Cette liste est classée par autorité
de délivrance; les informations
a jour relatives a ces autorités
sont disponibles aupreés du BIML.

il

Physikalisch-Techﬁische Bundesanstalt (PTB),
Germany

L
R 76/1992 - DE - 93.01
Sartorius AG F
Weender Landstrafle 94-108, D-37075 Géttingen, Germany

BA BA 200, BA BB 200, ...

CERTIFICATS OIML ENREGISTRES

For each Member State,
certificates are numbered in
the order of their issue
(renumbered annually).

Pour chaque Etat Membre, les
certificats sont numérotés par
ordre de délivrance (cette
numérotation est annuelle).

OIML Recommendation ap-
plicable within the System /
Year of publication

Recommandation OIML ap-
plicable dans le cadre du
Systéeme / Année d'édition

Manufacturer / Fabricant
Certified pattern(s) / Modele(s) certifié(s)

Year of issue

INSTRUMENT CATEGORY
CATEGORIE D'INSTRUMENT

Load cells
Cellules de pesée

R 60 (1991), Annex A (1993)

»  Issuing authority / Autorité de délivrance

National Weights and Measures
Laboratory (NWML), United Kingdom

R60/1991-GB-95.26
Weigh-Tronix Inc., Fairmont, MN 56031-1000, USA

Load Cell Model No DCX (Class C)
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Année de deélivrance

The code (ISO) of the
Member State in which the
certificate was issued.

Le code (ISO) indicatif de
['Etat Membre ayant délivré
le certificat.

R60/1991-GB-95.27
Veccer Ltd., 5 Trafford Road, Reading, Berks, RG1 8JP,
Great Britain

Load Cell Model No Veccer VC 5593 (Class C)
R60/1991-GB-95.28

KPZ-Waagen, Neuer Dreikatendeich 28, D-21129, Hamburg 95,
Germany

Load Cell Model No KPZ502 (Class C)

»  Issuing authority / Autorité de délivrance

Netherlands Measurement Institute (NMi)
ITkwezen B.V., The Netherlands

R60/1991-NL-95.09 Rev. 1
Tedea Huntleigh Europe Ltd., 37 Portmanmoor Road, Cardiff,
CF2 2HB, United Kingdom

220/230 (Classes C and D)



R60/1991-NL-95.15
HBM Inc., 19 Bartlett Street, Marlboro, MA 01752, USA

SP4 (Class C)

R60/1991-NL-95.16

SEG Instrument AB, Gjuterivigen 21, S-161 30 Bromma, Sweden
KPS4-... (Classes C and D)

INSTRUMENT CATEGORY
CATEGORIE D'INSTRUMENT

Nonautomatic weighing instruments
Instruments de pesage a fonctionnement
non automatique

R 76-1 (1992), R 76-2 (1993)

Issuing authority / Autorité de délivrance

Physikalisch-Technische Bundesanstalt (PTB),
Germany

R76/1992-DE-95.03
Sartorius A.G., Weender LandstraRe 94-108, D-37075 Géttingen,
Germany

BB BD 523, HA BD 523 (Classes 11 and 111)
and DK BD 323 (Class I1I)

»  Issuing authority / Autorité de délivrance

Netherlands Measurement Institute (NMi)
IJkwezen B.V., The Netherlands

R76/1992-NL-95.23
Avery Berkel, Foundry Lane, Smethwick, B66 2LP Great Britain

DX342 (Class III)

R76/1992-NL-95.24

Mettler-Toledo A.G., Im Langacher, 8606 Greifensee, Switzerland
SB (Classes I and I1I)

R76/1992-NL-95.25

Teraoka Seiko Co., Ltd., 12-13 Kugahara, 5-Chome, Otha-ku,
Tokyo 146, Japan

DC-150 (Class 1)
R76/1992-NL-95.27

Tokyo Electric Co., Ltd., 6-78, Minami-cho, Mishima-shi,
Shizuoka-ken, 411, Japan

SL9000 (Class II)

R76/1992-NL-95.28

A&D Instruments Ltd., Abingdon Science Park, Abingdon,
Oxford, 0X14 3YS Great Britain

HF-EC (Class II)

R76/1992-NL-95.29
Teraoka Seiko Co., Ltd., 12-13 Kugahara, 5-Chome, Otha-ku,
Tokyo 146, Japan

FX-3600 (Class III)

INSTRUMENT CATEGORY
CATEGORIE D'INSTRUMENT

Clinical electrical thermometers
Thermométres électriques médicaux

R 115 (1995)

Issuing authority / Autorité de délivrance

Physikalisch-Technische Bundesanstalt (PTB),
Germany

R115/1995-DE-95.01
Integrated Display Technology Ltd., 41, Man Yue Street,
Hongkong

WBT-338 H (Class I)

OIML TECHNICAL ADVISORY GROUP
ON CERTIFICATION (TAG,,,)

The Technical Advisory Group on Certification (TAG )
was established by the resolution of the 29th CIML
meeting in 1994 with a view to studying and preparing
proposals on further development of the OIML
Certificate System. Initial activities of the group in 1995
were its composition and three inquiries concerning the
work topics for TAG_,, activities of issuing authorities
for OIML certificates, and opinions of manufacturers of
instruments having received OIML certificates (see also
BIML Bulletin No. 4, October 1995). At present, there
are 20 countries registered in TAG_,,, as members.* The
30th CIML meeting, held in October 1995, approved the
main fields of TAG_,,, activities and recommended that
its first meeting be organized (see pp. 57-58).

(*) Australia, China, Denmark, France, Germany, Hungary,
Indonesia, Japan, Rep. of Korea, Netherlands, Norway, Poland,
Romania, Russia, Slovakia, Slovenia, Switzerland, United
Kingdom, United States of America, Yugoslavia.
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NEW PUBLICATIONS
NOUVELLES PUBLICATIONS

ORGANISATION INTERNATIONALE

DE METROLOGIE LEGALE

7

P
QOIML)  INTERNATIONAL RECOMMENDATION

<z

The scale of relative humidity of
cerfified against saturated salt solutions

R 119 Pipe provers for testing measuring systems for liquids other than water
Tubes étalons pour l'essai des ensembles de mesurage de liquides autres
que l'eau
R 121 The scale of relative humidity of air certified against saturated salt solutions o
Echelle d'humidité relative de L'air certifiée par rapport a des solutions saturées
de sels
ED
R 122 Equipment for speech audiometry ;
Appareils pour laudiométrie vocale
EE
37 LEGAL
Legal metrology in OIML Member States (1996) E METROLOGY
Métrologie légale dans les Etats Membres de 'OIML (1996) i
Available in French and English (see OIML Bulletin supplement for price-list). To order a publication,
please contact OIML headquarters: e
Bureau International de Métrologie Légale 11, rue Turgot - 75009 Paris - France  Fax: 33 14282 17 27
Committee drafts received by BIML
December 1995-February 1996
Stage of Title TC/SC Secretariat
development
1CD Vocabulary of legal metrology TG 1 Poland
3CD R 50: Test procedures and TC9/SC 2 UK.
pattern evaluation report
1CD Method of carrying out TC 17/8C:3 Germany

pH-measurement.
Certification methods of solutions
for verification of pH-meters
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REGIONAL COOPERATION IN METROLOGY

WELMEUC: the first five years

S. BENNETT, Chief Executive, National Weights and Measures Laboratory (NWML), United Kingdom
and WELMEC Chairman

Abstract

The formal European co-operation in the field of legal metrology (WELMEC) was created in 1990. With the objectives of
improving communication, increasing harmonisation, and removing barriers to trade in measuring instruments,
WELMEC has maintained a programme of collaboration aimed at the identification of areas of agreement as well as the
discussion and resolution of differences of view. Eighteen countries are full members of WELMEC, including all 15 of
the European Union (EU) members. In addition, five countries in central Europe have joined WELMEC as Associate
Members as they prepare for eventual full membership of the EU.

WELMEC has collaborated closely with the European Commission in the interpretation and application of the non-
automatic weighing instruments Directive and will play a similar role with respect to the forth-coming Directive on
measuring instruments. It has also published nine documents and the WELMEC members have entered into a type

approval agreement based on compliance with OIML Recommendations.

Is there a need
for regional co-operation
in legal metrology?

Co-operation is the basis of
progress in many international
spheres of activity. In trade, in
politics, in war — nations co-operate
with various degrees of success
and, it must be said, with a mixture
of motives. Development through
co-operation has long been a theme
in political and economic discus-
sions between countries and in
legal metrology the alignment and
harmonisation of different national
traditions and practices is leading
to increased co-operation at the
regional level. Any such co-
operation is bound to be on a
modest scale but may nevertheless
bring substantial rewards if entered

into with clear commitment and
well-defined objectives.

Until five years ago, interna-
tional co-operation in legal metro-
logy was mostly limited to parti-
cipation in OIML, which has been
conspicuously successful in ob-
taining agreement on the metro-
logical performance requirements
for measuring instruments. More
than a hundred Recommendations
have been published, covering a
wide range of instruments ranging
from weights to electro-encephalo-
graphs and from volumetric flasks
to sound calibrators.

These publications are forming
the basis of metrology legislation in
an increasing number of countries
around the world. Developed and
developing countries alike are dis-
covering the benefits that accrue
from the use of specifications that
have been thoroughly discussed

and painstakingly prepared in an
international forum. Effective re-
gional co-operation, however, in-
volves more than the recognition of
OIML Recommendations as a com-
mon basis for regulation. There is
more to it than agreeing to use the
same script!

Co-operation at the regional
level has developed since 1990,
with the establishment of several
initiatives. In 1990, WELMEC was
created to facilitate co-operation in
legal metrology in western Europe
and COOMET was set up as a
general metrology collaboration
between the countries of central
and Eastern Europe. More recently,
a co-operation is developing in
North America, and the Asia
Pacific Legal Metrology Forum rep-
resents a wider co-operation
involving the countries of the
Pacific rim.
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How does
WELMEC operate?

WELMEC was founded in June
1990 when a Memorandum of
Understanding was signed at Bern,
Switzerland. The MoU now bears
the signatures of representatives of
18 western European countries in
the European Union and EFTA. It
must be stressed, however, that
WELMEC is a free co-operation
which in no way binds the signat-
ories. There are no voting rules and
no prior commitment to accept
majority decisions.

The WELMEC Committee con-
sists of delegates from those
national bodies which have signed
the Memorandum of Under-
standing, a number of Associate
Members, and observers from
other organisations with particular
interest in legal metrology in
Europe. In addition, WELMEC
recognises as Corresponding Or-
ganisations European trade associ-
ations representing manufacturers
of measuring instruments as well
as other regional metrology organ-
isations. To date, COOMET has
been recognised as a Corres-
ponding Organisation, as have
European trade associations for
manufacturers of weighing instru-
ments (CECIP) and petrol dis-
pensers (CECOD). WELMEC also
receives regular correspondence
from metrology institutes in
countries outside western Europe
with requests for information
about the co-operation.

Closer co-operation with coun-
tries in central and eastern Europe
is developing and five central Euro-
pean countries (Hungary, Poland,
Romania, Slovakia and the Czech
Republic) have recently become
Associate Members of WELMEC.
These so-called “countries in trans-
ition” will thus be able to parti-
cipate more fully in WELMEC's
activities in preparation for
eventual full membership as
members of the European Union.

The Memorandum of Under-
standing establishing WELMEC
contains clear objectives for the co-
operation:

(i) to develop and maintain
mutual confidence between
legal metrology services in
Europe;

(ii) to achieve and maintain the
equivalence and harmon-
isation of legal metrology
activities taking into account
the relevant guidelines;

(iii) to identify any special
features of legal metrology
which need to be reflected in
the European metrology,
certification and testing
framework;

(iv) to organise the exchange of
information for legal metro-
logy applied at national and
local level;

(v)  to identify, and promote the
removal of, technical or ad-
ministrative barriers to trade
in the field of measuring
instruments;

(vi) to promote consistency of
interpretation and applica-
tion of normative documents
and propose actions to
facilitate implementation;

(vii) to identify specific technical
problems which might form
the subject of collaborative
projects;

(viii) to maintain working links
with all relevant bodies and
promote the infrastructure
relating to harmonisation of
legal metrology;

(ix) to debate trends and estab-
lish criteria for the scope of
legal metrology and maintain
channels for a continuous
flow of knowledge.
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In addition to a small Chair-
man’s Group there are eight
WELMEC Working Groups:

Working Group 2 - Non-automatic
weighing instruments Directive

Working Group 3 - Type approvals
data base

Working Group 4 - Quality
Assurance standards in legal
metrology '

Working Group 5 - Legal metrology
enforcement in Europe

Working Group 6 - Regulation of
packaged goods

Working Group 7 - Peripherals and
computers

Working Group 8 - Measuring
instruments Directive

Working Group 9 - WELMEC type
approval agreement

Working Group 2 has been
extremely active, following the
implementation of the non-
automatic weighing instruments
Directive (90/384/EEC). This is the
first New Approach Directive in the
field of legal metrology. It is
designed to ensure free movement
for weighing instruments which
comply with the essential require-
ments. In line with the New Ap-
proach, manufacturers may choose
to demonstrate compliance with
the relevant European Standard
(EN45501) or to address the essen-
tial requirements directly. There is
also a choice of conformity assess-
ment modules, which replace the
existing arrangements in the
Member States. Working Group 2
has met frequently, in close co-
operation with the European Com-
mission, to resolve specific ques-
tions of interpretation and applica-
tion arising from the Directive. The
deliberations of Working Group 2
led to the publication of two guid-
ance documents on the inter-
pretation and application of the
Directive and the European
Standard. The  “application”



document includes a model format
for a Certificate of EC type ap-
proval, summarises areas where
agreement has been reached on the
way in which the Directive should
be applied and lists information
specific to individual countries.
The document on interpretation of
the Directive reproduces text
prepared by the European Com-
mission following discussions in
WELMEC Working Group 2.

The quick, efficient exchange of
information about weighing instru-
ments which have received Euro-
pean type approval under meas-
uring instrument Directives is an
essential requirement of the new
arrangements. Working Group 3
has established both an on-line
database and a more detailed
register of approvals published on
CD-ROM. Both the on-line service
and a prototype CD-ROM publica-
tion, supported by funding from
the European Commission and the
EFTA Secretariat, are now being
provided under contract by a con-
sortium in the United Kingdom.

Working Group 4 has published
a “Guide for notified bodies per-
forming conformity assessments of
measuring instruments”, which is
intended as an aid for those who
are applying the European stand-
ards EN45011 and EN45001 to
bodies responsible for conformity
assessment procedures in the field
of legal metrology. The widespread
adoption of the principles in this
guide will contribute to the object-
ives of WELMEC by ensuring
common application of the stand-
ards to bodies responsible for type
approval and verification in order
to achieve a level playing field in
the certification of measuring
instruments.

The work of Working Group 5
involves those responsible for the
enforcement of legal metrology and
the Working Group secretariat has
prepared a directory of European
legal metrology, which has just
been published. This review, a
successor to the 1989 LACOTS

The WELMEC Committee during its meeting in Paris, 11-12 September 1995.

report on European metrology
(updated with recent data and
extended to include the EFTA
countries), has involved the col-
lection of information from all 18
WELMEC full member countries
about the scope of legal controls
and their administration, as well as
the extent of enforcement in each
country.

Working Group 6 (Prepackages)
has met two or three times to
discuss issues arising from the
application of statistical sampling
methods to pre-packaged goods.

In addition to the discussions in
Working Group 2 of the testing
requirements for indicators and
point of sale devices connected to
non-automatic weighing instru-
ments, Working Group 7 has been
preparing a more general docu-
ment: “Guidelines for Interfaces
and Peripheral Equipment”. This
draft has been agreed by the
members of the Working Group,
and has been seen by interested
trade associations, prior to the
preparation of a final version for
publication.

The Directive 90/384/EEC only
concerns non-automatic weighing
instruments, and a further Direct-
ive with a much wider scope is in
preparation. It is intended that this
document will deal with all meas-

uring instruments, creating a single
framework for the legal control of
measuring instruments and estab-
lishing a single market in Western
Europe for such products. With the
acceleration of work on this
Directive, WELMEC Working
Group 8 has been discussing the
implications of the Commission’s
draft and has made its own recom-
mendations on specific issues
which arise. When the Directive is
adopted, this Working Group will
continue to provide advice and
input to the European Commission
on questions of interpretation as
well as attempting to resolve issues
arising from its application and
implementation.

A further Working Group (WG9)
has recently been established to
monitor the operation of the
WELMEC Type Approval Agree-
ment. This Agreement has been
drawn up in recognition of the
growing assumption under Euro-
pean law that if a product has been
tested and placed on the market in
one Member State it should enjoy
free movement throughout the
European Economic Area. At the
same time, OIML has published
Recommendations covering a wide
range of measuring instruments.
These publications, many of which
now include test procedures and
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model test reports, already form
the basis of legislation in many
countries.

Against this background, the
WELMEC Committee discussed
during 1993 how technical and
administrative barriers to trade in
measuring instruments might be
removed. While a general Directive
on measuring instruments may
provide for European certification
of instruments in due course, what
was needed was a degree of
harmonisation in the short term on
the basis of mutual confidence and
common technical specifications.

Following extensive discussion,
the WELMEC Committee con-
sidered that OIML Recommenda-
tions could form the basis of a
recognition agreement for type ap-
provals in Europe. This agreement
(which has been signed by all the
WELMEC Members) consists of a
clear declaration by the signatories
of their firm intention to accept
conformity with an OIML Recom-
mendation as the basis of a
national type approval with little or
no further examination where the
instrument has already been
granted approval in another sig-
natory country. It is hoped that this
agreement will open up an effective
single market in the period leading
up to the adoption of a measuring
instruments Directive.

The agreement originally
covered automatic weighing instru-
ments, but has now been extended
to include petrol dispensers and
mass flow meters.

What about publications?

As mentioned above, WELMEC has
published a number of publications
containing information about
WELMEC and agreed guidance on
matters of significance in Euro-
pean legal metrology. Nine docu-
ments have been published to date:

WELMEC 1
An Introduction to WELMEC

WELMEC 2
Common application of Directive
90/384/EEC and EN45501

WELMEC 2.1
Guide for Testing Indicators (Non-
automatic Weighing Instruments)

WELMEC 2.2

Guide for Testing Point of Sale
Devices (Non-automatic Weighing
Instruments)

WELMEC 2.3

Guide for Examining Software
(Non-automatic Weighing
Instruments)

WELMEC 3

Guide for notified bodies performing
conformity assessments of
measuring instruments

WELMEC 4
The WELMEC Type Approval
Agreement

WELMEC 5
Directive 90/384/EEC: Explanation
and Interpretation

WELMEC 6
European Legal Metrology Directory

Some of these are currently
being revised and further publica-
tions are in preparation, including
a supplement to WELMEC 6
covering the Associate Member
countries in central Europe.

What lessons have
been learnt?

While WELMEC may not be a
perfect model for regional co-
operation in legal metrology else-
where in the world, I am sure there
are lessons to be learnt which may
be of value to others. I should like
to point to seven lessons which we
have learnt in WELMEC and which
I believe would be important
principles for any effective co-
operation of this type.
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. In the first place, full parti-

cipation has greatly enhanced
the standing and the effective-
ness of WELMEC. This meant
ensuring universal acceptance
of the MoU and keeping all
members fully informed about
progress. While some member
countries play a much more
active part than others, all mem-
bers are regularly consulted and
are encouraged to take part in
WELMEC activities in some
way or other.

. It is essential to establish clear

objectives at the outset. In the
case of WELMEC these are set
out in the Memorandum of
Understanding and they reflect
the realities of the European
Union and the associated Single
Market.

. WELMEC has maintained pro-

gress by letting the members set
the agenda. This ensures that
issues and concerns are ad-
dressed as they arise without
following any long-term agenda
set in advance.

. Progress is achieved by con-

sensus, not compulsion. The
absence of binding decisions on
the basis of majority voting
rules was initially seen as a
potential weakness but the
outcome has been rather
different. Full participation is
much easier to achieve where
there is mno prior binding
commitment and decisions
reached by consensus have been
universally accepted and widely
implemented.

. We have found in WELMEC

that initial progress is most
readily achieved by concentrat-
ing on identifying areas of
agreement. Beginning with the
Memorandum of Understanding
we have sought to identify and
record those matters, whether
technical or procedural, on
which we can agree absolutely
and to use such agreement as



the basis for discussion of more
difficult issues where there may
be strongly held differences of
opinion to resolve.

. Linked to the above is the
importance of achieving some
early successes. While there may
be major issues which will take
months, or even years, of dis-
cussion to resolve, the publica-
tion of a guidance document or
the signature of an agreement
will raise the wider perception
of any collaboration and
generate momentum for further
achievements. WELMEC's suc-
cesses have included the pub-
lication of a number of author-
itative documents, the creation
of a European type approvals
database and the signature of
the Type Approval Agreement.
Without these, and no matter
how high the quality of debate,
the reputation of the co-
operation would not be what it
is and it must be doubtful
whether its members would still
be spending much time on it.

. Finally, it would be difficult to
underestimate the importance
of good communications with
other regional and international
bodies. A number of observers
attend WELMEC Committee
meetings, including represent-

atives of OIML, the European
Commission and EAL (Euro-
pean Accreditation of Laborat-
ories) and WELMEC maintains
good contacts with other bodies
and associations who are recog-
nised as Corresponding Organ-
isations. Decisions and pro-
posals that have general ac-
ceptance and have been the
subject of wide consultation are
less likely to face subsequent
obstacles.

What is WELMEC
doing now?

WELMEC continues to be pre-
occupied with the consequences of
the existing Directive on non-
automatic weighing instruments
and with discussion of the pro-
spects for a general measuring
instruments Directive. Close co-
operation and frequent commun-
ication between the WELMEC
members will continue to be of the
utmost importance to ensure
harmonised implementation and
adequate mutual confidence in
certification procedures.

The implementation of the
European Directive on measuring
instruments may well be five years
away. Meanwhile, the type approval
Agreement will reduce obstacles to

’ | "
update

the free movement of measuring
instruments and go some way
towards eliminating the repeated
testing and evaluation of instru-
ments. WELMEC is monitoring
progress with this agreement and
provides channels of commun-
ication for resolving difficulties as
they arise. It is also facilitating
enforcement of legal metrology
Directives through closer contacts
between enforcement agencies in
the various member countries.

All of this means a very full
programme in the years to come,
for which WELMEC has recently
recognised the changing face of
Europe by dropping references to
“Western Europe” in its title and
describing itself instead as “Euro-
pean co-operation in legal metro-
logy”. While increased size will
undoubtedly bring its own prob-
lems, it will also provide further
opportunities for the development
of legal metrology through regional
co-operation. Resources for this
will be provided through the
establishment of a secretariat
funded by the WELMEC members
from 1 January 1996. e

Further information about WELMEC and
its activities is available from the secretary,
Peter Edwards at the National Weights and
Measures Laboratory, Stanton Avenue,
Teddington TW11 0JZ, United Kingdom
(Fax: +44 181 943 7270).
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Workshop

PRACTICAL

TEST
PROCEDURES
FOR

CLASSES E, TO M,
WEIGHTS

Boras, Sweden
2-4 October 1996

BERE
nordtest

Scope

To present the draft test procedures
for the application of OIML Inter-
national Recommendation R 111
Weights of classes E,, E,, F,, F,, M,,
M,, M;, which will have an important
impact on the production of weights
and balances, and on the various pro-
cedures for verification, calibration,
and approval of weights. Special
attention will be given to the “new”
requirements for density, magnetic
susceptibility, surface roughness, and
construction.

Participation

Verification officers; scientists; tech-
nicians and engineers from verification
centers, standardization bodies; manu-
facturers of weights and weighing
instruments

Language: English
Workshop fee: 2 500 Swedish Kronur

Contact information:

Swedish National Testing
and Research Institute
Attn: Birgitta Hammarstrom
P.O. Box 857
S-501 15 Bords - Sweden
Tel: 46-33-16 54 73
Fax: 46-33-10 69 73
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BULLETIN

CALL FOR PAPERS

The OIML Bulletin is a forum for the publication of technical papers and diverse articles addressing metro-
logical advances in trade, health, environment and safety - fields in which the credibility of measurement
remains a challenging priority. The Editors of the Bulletin encourage the submission of articles covering topics
such as national, regional and international activities in metrology and related fields, evaluation procedures,
accreditation and certification, and measuring techniques and instrumentation.

Authors are requested to submit a double-spaced, titled manuscript and accompanying visual materials
(photos, illustrations, slides, etc.), together with a disk copy in one of the following formats: WordPerfect 5.1,
ASKII MS-DOS, Word 6.0 (or previous versions for PC), or Quark XPress for Macintosh. Authors are also
requested to send a passport-size, black and white identity photo for publication. Papers selected for
publication will be remunerated at the rate of 150 FRF per printed page, provided that they have not already
been published in other journals. The Editors reserve the right to edit contributions for style and space
restrictions.

Please send submissions to:

Bureau International de Métrologie Légale
11, rue Turgot - F-75009 Paris - France






