























| Industrial Metrology

Creating Benefits
for Trade and Society

Scientifically correct and internationally recognised measurements are prerequisites

for a resolute development and economical production of high quality services and

products for the world market. Society benefits through higher standards of comfon,

wealth and improved welfare.

The sequence of illustrations on this double page illustrates the chain
of effectiveness ranging from precise METAS reference values (Output)
through correct measurements in surveillance and production
(Impact) to concrete benefits for society, using the example of humi-
dity measurement.

Transparent Range of Services

Humidity calibration is just one of several hundred services, which
METAS provides. It is essential that customers find quick and easy
access to the requested service. To this purpose METAS has develo-
ped a new service database, which can be searched on the Internet
(www.metas.ch/en/dldb/index.html). Here, the type of service, mea-
suring instrument, quantity of measurement, range of measurement,
measurement uncertainty, measurement procedure, price reference
and contact person are all clearly listed.

A search function according to service fields or keywords provides
quick location of the required service or contact with METAS specia-
lists. If required, a service catalogue can be established in pdf format
and printed out. The database meets a request frequently voiced by
the customers, increases transparency of the range of services and
encourages contact between METAS and its customers.

Reduced Demand in a Difficult Economic Environment

The diagram showing the number of certificates and income illus-
trates the services performed in the various technical fields in compa-
rison to the two previous years. The difficult economic situation has
also affected calibration. A particularly large decline in revenue is visi-
ble in electrical quantities, where almost a third of all accredited cali-
bration laboratories have ceased operation during recent years. The
reduced earnings in calibration were balanced by an increased num-
ber of tests and consultations and by the sale of metrological equip-
ment, so that altogether the proceeds of 2001 were slightly exceeded.

Improved and New Services

Improvement and expansion of the services in an ever-changing eco-
nomical environment are of crucial importance to the maintenance
and optimisation of the effectiveness of METAS. During the year of

report, new and expanded measurement ser-
vices were developed, in particular in the
fields of optical quantities and radio frequen-
cy. The areas concerned are those that have
achieved the largest increase of services
during the recent past years (see chart of
measurement services).

Improved Reliability

of Time Broadcast

The long wave transmitter HBG in Prangins
transmits the official Swiss time on 75 kHz.
METAS has started operating a second ampli-
fier system, which further increases the exis-
ting high level of reliability and availability of
the transmitter. The time signals providing
comprehensive time and date information can
still be received free of charge.

A multitude of clocks and facilities are control-
led by time signals: Railway station and church
clocks are synchronised as are business com-
puter networks or grandfather clocks and
wristwatches of individual persons. The time
impulses can also be used for the controlling
of public lighting and electricity meters that
switch rate according to time of day. METAS
determines the official Swiss time with the aid
of several atomic clocks. This time is synchro-
nised with the co-ordinated universal time and
is relayed via the long wave transmitter HBG,
the telephone lines and Internet (www.official-
time.ch).

Long wave transmitters are particularly suita-
ble for the transmission of time signals. They
have a range of up to 1,000 km and their
reception is technically simple. Compared to
the far more complex satellite navigational

system, Global Positioning System (GPS), the
transmission of time using long waves has
additional advantages: The receivers require
very little energy and the signals can be recei-
ved inside buildings, even underground. For
this reason, long wave transmission of time is
being expanded world-wide.

The code transmitted from the Swiss sender
HBG is compatible with the code of the Ger-
man long wave transmitter DCF. Therefore
only a minimal adjustment is necessary in
order to tune in the DCF receiving module to
the official Swiss time and vice versa. A list of
the HBG receiver module suppliers and furt-
her information is available at www.official-
time.ch.

METAS calibrates high-precision instruments for the measurement of humidity within the dew point range
of -85°C to +85°C (output) for calibration offices and companies demanding high levels of accuracy. These
require reference instruments for the calibration of operational measuring instruments (impact) which are
necessary for the control of gas humidity in the manufacturing of gas-insulated switchgears. Installations
such as these safeguard the supply of energy to the general public (outcome).




New and Improved Measurement Facilities

Measurement Facility

Application

below 1.5 % (7 mm conduction system)

Radio-frequency power standards up to 18 GHz with improved uncertainty of measurement

Telecommunications

Measurement of non-ionising radiation

below 1.9 % (3.5 mm conduction system)

New radio-frequency power standard up to 26.5 GHz with uncertainty of measurement

Telecommunications
Verification of traffic radar

New measuring facility for the determination of linear qualities of radiometric receivers

UV and laser light applications

Ulbrichts Sphere for the measurement of reflectance and transmitting qualities of materials

Road safety and testing of optical material

of reference fibres

Measuring facility for the calibration of spectral damping of optical fibres and production

Telecommunications
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Force, torque and pressure
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| Federal Commission for Accreditation

Accreditation
Increasingly Used

The accreditation system is being increasingly used for the implementation of legal
regulations in the fields of testing, inspection and certification. This is partly due to
Switzerland's bilateral agreement with the European Community (EC), which
allows the designation (notification in the EC language) of testing and conformity

assessment bodies.
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The Swiss Federal Commission for Accre-
ditation (COMAC), which acts as consul-
ting board to the Swiss Accreditation Ser-
vice (SAS), can envisage the SAS working
in future in closer collaboration with the
relevant bodies of the government, can-
tons and industry.

The Swiss Federal Commission for Accreditation
is composed as follows:

Prof em Dr Fritz Eggimann, Chairman,
CH-5417 Untersiggenthal

Dr Peter Wiithrich, Deputy Chairman,
Director of the Swiss National Accident
Insurance Fund (SUVA), CH-6002 Lucerne
(until 31t December 2002)

Willi Clerc

Director of Property Insurance of the

Canton Lucerne, CH-6002 Lucerne

Dr Herbert Egolf

Director of the Swiss Technical Inspections
Association (SVTI), CH-8304 Wallisellen

Dr Niklaus Halder

Member of the Swiss Industrial Chemistry
Society (SGCI), CH-4070 Basel

Dr Edmond Jurczek

Vice-President of the European Organisation
for Conformity Assessment, CH-5600 Lenzburg
Dr Arthur Mohr

Head of Department of Sustainable Develop-
ment, Federal Office of the Environment,
Forests and Landscape (SAEFL),

CH-3003 Bern

Walter Miiller

Head of Environment Division, Swissmem,

CH-8032 Zurich, permanent guest

Dr Michelle Rossier

Director, Violab Morges SA, CH-1110 Morges
Gaius d'Uscio

Managing Director, Rulo Holding AG,
CH-3073 Giimligen
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| Accreditation

Process to Secure
Competence

Accreditation is to be understood as a continuous process, which supports a busi-
ness in the long-term securing and development of its own competence. This under-
standing is one of the findings that a Swiss Accreditation Service project has
brought to light. The project was led in 2002 on the initiative of the Swiss Federal

Commission for Accreditation.

The lead assessors of the SAS will be directing their attention more to
the impact achieved by the implementation of specific standard requi-
rements and less toward the way by which these criteria are imple-
mented. In doing so, they will contribute more effectively towards the
long-term securing of the competence of the 551 accredited bodies in
Switzerland (as on 315t December 2002).

Sector Committees Support the SAS

Sector committees provide fundamental support to the work of the

SAS. They perform specialised technical interpretations of the stan-

dard requirements, which are of great significance to accreditation.

The following examples illustrate the diversity of the themes handled:

® The sector committee Public Health compiled a document
defining the requirements made on management systems, which
are to be certified by accredited certification bodies. It also com-
piled a report on current management systems and petitions for
a referendum in progress in the public health sector.

® The sector committee Laboratory Medicine discussed a uniform
representation of the operational field for these laboratories and
the introduction of the standard ISO 15189. This standard is a
parallel standard to ISO/IEC 17025 and is only valid for medical
diagnostic laboratories.

e In the sector committee Legal Medicine, five workgroups prepared
technical check lists for the assessments. Furthermore, the com-
mittee members discussed important aspects of the accreditation
of inspection bodies in the forensic field.

® The sector committee Construction Materials concentrated mainly

on the interpretation of the law on construction materials. It also

pursued its work on the accreditation of conformity assessment
bodies. The members defined the fundamental principles for the
determination of measurement uncertainties in construction
materials testing laboratories and their implementation in con-
formity assessments. Intensive work was also accomplished in
particular in knowledge exchange and the training of experts.

The sector committee Non-destructive Testing contributed essen-

tially to the European co-operation for Accreditation (EA) Guidelines

on the application of the standard ISO/IEC 17025.

e The sector committee Agriculture discussed
the quality criteria to be placed on fluid
substances (fertiliser and fodder) and is
working on a register of the various labels
in the agricultural field.

® The sector committee Food and Environ-
mental Microbiology made a major contri-
bution to the corresponding EA Guidelines
for the assessment of microbiological labo-
ratories. It is now in charge of the applica-
tion of these Guidelines in Switzerland. Of
particular interest here is the validation
and assessment of the measurement
uncertainty in microbiological testing.

International Recognition

of Accreditation

The major objective of the multilateral agree-

ment on the mutual recognition of accredita-

tion is the dismantling of technical barriers to
trade. The activities of the European co-ope-
ration for Accreditation (EA) and of the two
world-wide organisations International Labo-
ratory Accreditation Cooperation (ILAC), in
testing and calibration, and International

Accreditation Forum (IAF), in certification,

concentrate on this objective. The SAS repre-

sented the interests of Switzerland in these
three organisations. In addition to this, it con-
tributed significantly in the following fields:

e Drafting of a policy document for the
classification of reference materials and
for their use in the laboratory,

e Co-ordination of Swiss activity in inter-
laboratory comparisons (data bank),

e Elaboration of Guidelines on the estimation
of measurement uncertainty in accredited

laboratories, in particular in the field of

testing,

e Revision of the guidance documents for
the certification of products, management
systems and personnel, as well as the
further development of the EA policy,

e Evaluation of other national accreditation
bodies in accordance with the multilateral
agreement on mutual recognition, inclu-
ding the overall responsibility for the eva-
luation of one body.

The Head of the SAS is also a member of the
EA executive committee, where he has assu-

med res pOﬂSibi“ty for the restructu ring ofthe  The SAS accredits testing bodies (output) which perform tests according to agreed methods on load-
Iaboratory committee elaborating the princip- bearing components of installations such as cablecars, lifts and roller coasters (impact) to ensure the

les for |aboratory accreditation. safety of these installations (outcome).

In January 2002, experts of the EA evaluated

the SAS. The result proved satisfying for the ~Constant Demand

SAS: The evaluation confirmed that the SAS  In addition to the regular surveillance of the approximately 500 bodies during
is following the right path with its regulations  the pastyear, 60 bodies were granted a first accreditation and 65 bodies recei-
and procedures. As a consequence of this ved renewed accreditations. Simultaneously, 65 new applications for accre-
evaluation, the interfaces between the SAS  ditation were submitted (as on 315t December 2002).

and metrology are to be more clearly defined.  The conversion from the standard EN 45001 to the newer and more exten-
The SAS can now concentrate during this  sive standard ISO/IEC 17025 in the laboratories and the subsequent assess-
year on increasing its efficiency and so seta  ment by the SAS was completed punctually in December 2002. This conver-
new focus point following the evaluation of sion was only successful thanks to the additional efforts of clients and the
the EA. SAS staff.
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Foreign partners also consider the surveil-
lance of the accredited bodies as an essential
undertaking in order to maintain the high
level of accreditation. It is an important ele-
ment, which supports the clients of the SAS
in their efforts to safeguard their professional
and organisational competence for the long
term.

The issuing of an appropriate report on asses-
sed customers is a demanding task, which
can only be guaranteed by the continuous
training of the assessors. For this reason,
three seminars were held at which the lead

B First accreditations
¥ Renewed accreditations

The number of first accreditations and of the compulsory five-
yearly renewed accreditations have shown unbroken growth
since 1992. This underlines the essential function which accredi-
tation assumes in the economy and society.

B First assessments in process
I Renewed assessments in process

The number of first or renewed assessments being processed
has diminished within the period of a year from 265 to 262.
Thereby, in the majority of cases, the waiting period between
application and assessment can be maintained to less than
six months.

assessors were briefed on this subject. Additionally, the SAS held a further trai-
ning course for technical experts. Evidence that such training courses are
worthwhile was provided by a study carried out by EUROLAB, in which the SAS
achieved very successful results.

Information — a Customer Requirement

Feedback from customers shows that accreditation in Swiss industry is still too
little known. The SAS has therefore issued an information brochure, which illu-
strates the objectives, role and effectiveness of accreditation in a concise manner.
This brochure is available in German, French, Italian and English: up to 30 copies
free of charge, additional copies to the cost price of two Francs each. Also, the
website www.sas.ch has been revised and largely extended. Furthermore, two
editions of sasFORUM, the magazine for accreditation, were published in 2002.
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The two diagrams represent the position on 31 December 2002. They take into account economic changes
due to business closures or mergers and withdrawals of accreditation.

Finances

The 2002 net operating result of the Swiss Federal Office of Metrology and Accre-
ditation (METAS) returned a revenue of 11.6 million francs (11.0 million the pre-
vious year) against costs of 39.9 (37.2) million francs. The cost coverage amounts
to 29 (30) %. The global budget 1999 — 2003 savings programme was achieved.

The project of the Management with Performance Mandate and Glo-
bal Budget (FLAG), the construction and move into the new extension
buildings and the introduction of the Quality Management System
during the past few years resulted in delays of certain aspects of the
metrological development foreseen in the performance mandate
1999 — 2003. A part of this delay was compensated for during the
report year.

An increase in revenue was achieved again in 2002. 800,000 francs of
which were allocated to general reserves. Based on the gross principle,

this amount is registered as an increase in
expenses and not as reduction in revenue.
Prior to establishing the general reserves, the
total expenses incurred were within the preli-
minary budget.

The revenue of 11.6 million francs exceeded
the budgeted amount by 9oo,000 francs. This
additional revenue originates mainly from the
product group Accreditation. On the one
hand, the demand for accreditation remains
undiminished and, on the other hand, many

Account Budget Account

2001 2002 2002

Mio. CHF Mio. CHF Mio. CHF
Personnel expenses 19.789 21.M 20.972
Material expenses 4.888 5.312 5.282
Allocation to general reserves 0.600 0.800
Contributions for international organisations 0.303 0.362 0.300
Investments 4.976 5.256 5.413

Global revenues 10.562 10.141 11.246

30.556 10.562 32.041 10.141 32.767 11.246
Services provided by other federal bodies 6.655 8.170 7.698

Services provided to other federal bodies 0.634 0.575 0.415
Investments for instruments, machines and cars -4.321 -3.260 -3.809
Pay off for instruments, machines and cars 3.167 3.000 3.380
Pay off 0.893 1.000 0.949
Stocks fluctuations and deferrals 0.241 -0.157 -0.085 -1.043

37.101 11.039 40.866 10.716 39.942 11.661
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accredited bodies request a widening of the
operational scope of their accreditation when

. T . Account Account Budget Account
undergoing periodical surveillance.
) 2000 2001 2002 2002
The total costs incurred amounted to one
million francs less than the budgeted 40.9 Mio. CHF Mio. CHF Mio. CHF Mio. CHF
million francs. This is due to a higher degree Proceeds 0.000 0.000 0.000 0.000
of activation of the investment costs and Costs 17.526 19.567 20.956 20.529
lower use of services by other government Coverage rate 0% 0% 0% 0%
departments. The exception is rental expen-
diture: This rose from 5.8.mi||ion francs in Legal Metrology
2:01 to 7.2 m;llllon fran.cs IE 2.|c(>ic.>2. BEcause Proceeds 4322 4547 4.433 4.638
t (::Ir'nol://le to the e>;]terf1s|||o(;1.ffw mgsfh?p}fe' Costs 5.130 6.198 6.480 6.326
ned in May 2001, the ull difference of higher Coverage rate 84 % 3% 68 % 3%
rental costs from 2002 is now shown for the
first time.
Industrial Metrology
Proceeds 1.395 1.617 1.553 1.653
The total costs of 39.9 million francs are Costs 4-095 4-752 5277 4-695
divided into Coverage rate 34 % 34 % 29 % 35 %
* 21.0 million francs personnel expenses
(52.6 %), Accreditation
e 7.2 million francs rental costs (18 %), Proceeds 3.274 4.875 4.730 5.370
e 5.3 million francs material expenses Costs 5.224 6.675 8.153 8.392
(infrastructure, operation, services provi- Coverage rate 63 % 73% 58 % 64%
ded to others, 13.3 %),
* 4.3 million francs calculated depreciation
and interest (10.8 %) and
- . Proceeds 8.991 11.039 10.716 11.661
e 2.1 million francs remaining costs (5.3 %).
Costs 31.975 37.191 40.866 39.942
Coverage rate 28 % 30 % 26 % 29 %
20
—15
— 10
—
I I I ' Il B W proceeds
2000 2001 2002 2000 2001 2002 !OO !)O'I !)()2 2000 2001 2002 ° . COSts
Legal Industrial Million
Metrology Metrology Accreditation Swiss Francs

gave rise to costs of 20.5 million francs (19.6
the previous year). The higher expenditure is
mainly due to two factors: METAS' efforts to
compensate for the setbacks in metrological
development had a strong financial effect on
this product group. In addition, the consider-
ably higher rental costs affected the results of
the National Standards.

This product group includes all the services
which METAS is legally obliged to perform by
the law on metrology. These activities consti-
tute metrological prerequisites for both pro-
duct groups Legal Metrology and Industrial
Metrology and also to some extent indirectly
for Accreditation. For this reason this product
group cannot show any revenue.

returned a revenue of 4.6 (4.5 the previous
year) million francs with costs of 6.3 (6.2)
million francs. This corresponds to a cost
coverage rate of 73 %, equal to that of the
previous year. The revenues are determined
mainly by the development of the verification

service. The budgeted loss of income from testing, resulting from the bi-
lateral agreement with the European Community (EC), did not occur due to
delays in its implementation.

earned 1.7 (1.6 the previous year) million francs, which, with costs of 4.7 (4.8)
million francs, exceeded last year's cost coverage rate of 34 % to 35 %. An
increase in services was scarcely anticipated, due to the difficult economic
situation. The number of calibrations of measuring instruments for trade and
commerce actually dropped slightly. An increase in the number of examina-
tions and tests on the one hand, and the marketing of independently deve-
loped metrological components on the other hand compensated for these
deficits.

showed a revenue of 5.4 (4.9 the previous year) million francs against costs
of 8.4 (6.7) million francs. The additional earnings resulted from the increa-
sed number of evaluations and the rapid training of the new personnel, who
brought relevant know-how with them. The rise in expenditure and the tem-
porary drop in the rate of costs coverage compared to the previous year,
reflect the renewed increase of the accreditation service's capacities and the
corresponding infrastructure and additional costs. This will, in turn, lead to
delayed additional income.
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| Transfer of Knowledge

Specialist Articles
and Conference Participation

The METAS employees offer their specialised knowledge in diverse form to experts,
clients and the general public. They encourage the transfer of knowledge through
participating at conferences, scientific publications and frequent lecture activities.
Furthermore, 33 members of staff are active on 96 national and international

committees.

Specialists at METAS write articles for metINFO, the journal of metro-
logy, and sasFORUM, the journal of accreditation, which METAS
publishes three times annually. These magazines are available free of
charge and can be subscribed to at www.metas.ch/en/publication/
publiorder.html or www.metas.ch/en/sas/kontakt.html. In addition,
scientific reports from METAS appear in technical publications both
in Switzerland and abroad. METAS employees also participate as
speakers at international conferences, hold lectures and organise fur-
ther training courses. The scientific publications are to be found at
www.metas.ch/en/publication/publications.html. During the report
year, METAS organised twelve further training and instruction events

for customers, accreditation experts and other interested groups.

Specialist Articles
METAS staff

541 persons, divided into 29 groups, took part
in guided tours of the Swiss Federal Office of
Metrology and Accreditation in 2002. The spe-
cialists at METAS are happily willing to receive
groups of interested persons and to demon-
strate their responsibilities and fields of activi-
ty. This includes, in particular, a look at the
highly technical world of the laboratories and
the impressive technical installations in the ex-
tension buildings. Please contact Katty Holzer,
Tel. +41 31 32 33 111, katty.holzer@metas.ch,
who will be pleased to arrange an appointment.

Author(s)

Title

Journal

W. Beer, W. Fasel, E. Moll,
Ph. Richard, H. Schneiter,
R. Thalmann, ). Egger

The METAS 1 kg vacuum mass comparator — adsorption layer
measurements on gold-coated copper buoyancy artefacts

Metrologia, 39, pp. 263-268, 2002

R. Dach, U. Hugentobler,
T. Schildknecht, G. Dudle,

Continuous time transfer using GPS carrier phase

IEEE Trans. UFFC, 49 (11), pp.1480-1490, 2002

L. Prost

W. Fasel Verkehrsiiberwachung online metINFO, 9/3, S. 13-16, 2002

U. Feller Was versteht man unter einem Messergebnis? metINFO, 9/1, S. 13-15, 2002

U. Feller Was versteht man unter einem Messergebnis? GIT, Labor-Fachzeitschrift 6/2002, S. 734-737, 2002
U. Feller, H. Felber Referenzmesssysteme in Chemie und Biochemie metINFO 9/3, S. 4-7, 2002

H. Ischi QS-Konzepte, konstruktiv hinterfragt Management und Qualitat

H. Ischi 10 Jahre Akkreditierung in der Schweiz Management und Qualitat

B. Jeckelmann

Die Zeit im Internationalen Einheitensystem

metINFO, 9/1, S. 812, 2002

B. Jeckelmann

Die Zeit im Internationalen Einheitensystem

GIT, Labor-Fachzeitschrift 6/2002, S. 728-731, 2002

F. Meli Application of a metrology AFM profiler for various Fine mechanics and optics journal, 2002, Czech Republic,
dimensional measurands in press
F. Meli Roughness measurements according to existing standards Proceedings of the 3 Int. Euspen Conference, F. L. M.

with a metrology AFM profiler

Delbressine et al. (Eds.), May 2002, Eindhoven,
The Netherlands, 2, pp. 533-536, 2002

B. Niederhauser, ). Barbe

Bilateral comparison of primary low-gas-flow standards
between the BNM-LNE and METAS

Metrologia, 39, pp. 573-578, 2002

P. Leuchtmann, ). Riifenacht

Air lines make impedance traceable to S| base units

metINFO, 9/2, pp. 10-15, 2002

BUWAL/METAS Messempfehlung: Nichtionisierende Strahlung BUWAL-Schriftenreihe

(H. Ryser, K. Hilty) von Mobilfunk-Basisstationen (GSM)

I. Schiirmann Anerkennung von Konformititsbewertungen fiir Messmittel metINFO, 9/2, S. 4-9, 2002

W. Schwitz Interview zum bilateralen Abkommen iiber die Anerkennung gwa, 10/2002, S. 727-729, 2002

von Konformititsbewertungen

Author(s)

Title

Journal

D. Suter, Ch. Antener

Akkreditierung im Bauwesen

Tunnel, Internationale Fachzeitschrift fiir unterirdisches Bauen,
offizielles Organ der STUVA, Kéln, 6/2002, S. 46-50, 2002

R. Thalmann

CCL key comparison: calibration of gauge blocks by interferometry

Metrologia, 39, pp. 165-177, 2002

D. W. Zickert

Die schwebende Ampulle

metINFO, 9/3, S. 8-12, 2002

Conference and Seminar Contributions

METAS staff

Speaker(s)

Title

Conference

W. Beer, A. L. Eichenberger,

B. Jeanneret, B. Jeckelmann,
A. R. Pourzand, Ph. Richard,

). P. Schwarz

The METAS watt balance: a summary of progress

Conference on Precision Electromagnetic Measurements,
Ottawa, Canada, June 2002, Conf. Digest, pp. 576-577

W. Beer, A. L. Eichenberger,
B. Jeckelmann,

A. R. Pourzand, P. Richard,
). P. Schwarz

The magnet assembly in the METAS watt balance experiment

Conference on Precision Electromagnetic Measurements,
Ottawa, Canada, June 2002, Conf. Digest, pp. 310-311

L.-G. Bernier

Experimentation at METAS with a simple steering algorithm
based on linear prediction

IV Int. Time Scale Algorithms Symposium, BIPM, Sévres,
March 18-19, 2002

L.-G. Bernier

The metrology of clocks and timescales

METAS-Seminar, Bern-Wabern, 24. April 2002

L.-G. Bernier

Use of the Allan deviation and linear prediction for the determi-
nation of the uncertainty on timescale predictions involved in
time and frequency calibrations

Conference on Precision Electromagnetic Measurements,
Ottawa, Canada, June 2002, Conf. Digest, pp. 584-585

G. Dudle, A. Joyet, G. Mileti,

P. Thomann

Preliminary evaluation of the ON/METAS continuous fountain
standard

16t European Time and Frequency Forum, St. Petersburg,
Russia, March 12-14, 2002

G. Dudle, A. Joyet, G. Mileti,

P. Thomann

Stability and accuracy results with the ON/METAS continuous
cesium fountain

Conference on Precision Electromagnetic Measurements,
Ottawa, Canada, June 2002, Conf. Digest, pp. 442-443

G. Dudle

Das neue Frequenznormal am METAS

METAS-Seminar, Bern-Wabern, 25. September 2002

A. L. Eichenberger

La balance de Watt : vers une nouvelle définition du kilogramme
basée sur les constantes de la nature

Université de Neuchétel, Colloque de physique, 29 avril 2002

U. Feller Neue gesetzliche Rahmenbedingungen der Energiemessung Collection ETG, Vol. 85 / ETG-Zyklus «Technik und
fiir den liberalisierten Markt Liberalisierung»: Zukunft der Energiezihlung, Kultur- und
Kongresszentrum, Luzern, 14. Mérz 2002
). Furrer Type-N and APC-7 connector reproduceability: experiences 17" ANAMET Meeting, NPL, Teddington, UK, 25 January 2002

during power sensor calibration

H.-P. Haerri, B. Niederhauser

How can traceability of chemical measurement results
look like? Concepts and pitfalls

EURACHEM-Workshop 2002, Lucerne, 18 June 2002

K. Hilty

Draft recommendations for the measurement of GSM-base
stations

JRC Collaborative Action «Human exposure to radiation from
GSM and GPRS/UMTS base stations across Europe», |RC,
Ispra, ltaly, Proc. in press, March 2002

Hof, B. Jeanneret,

L. Eichenberger, F. Overney

First steps towards a quantum capacitance standard at METAS

Conference on Precision Electromagnetic Measurements,
Ottawa, Canada, June 2002, Conf. Digest, pp. 128-129

Kerkhof, S. V. Lotkhov,

C.

A.

H.E. van den Brom,
0.

S. A. Bogoslovsky,

G.-D. Willenberg, H. Scherer,

A. B. Zorin, S. Pedersen,

C. Kristoffersson, P. Delsing,

M. Taslakov, Z. Ivanoy,
H. Nilsson, S. Giblin,

P. Kleinschmidt, C. Hof,
A. L. Eichenberger,

F. Overney, B. Jeanneret,
G. Geneves, N. Feltin,

L. Devoille, F. Gay,

Counting electrons one by one: overview of a joint European
research project

Conference on Precision Electromagnetic Measurements,
Ottawa, Canada, June 2002, Conf. Digest, pp. 322-323

F. Piquemal
C. Hof Einzel-Elektronen-Metrologie am METAS METAS-Seminar, Bern-Wabern, 13. November 2002
H. Ischi Was heisst prozessorientiert? SAQ-Schulung, Murten, 19. April 2002
H. Ischi Was heisst prozessorientiert? Schulung «Wege zur Qualitét», Stuttgart, 28. April 2002
H. Ischi Managementsysteme konstruktiv hinterfragt Bio Suisse-Jahrestagung, Kandersteg, 7. Juni 2002
H. Ischi Information tber die Akkreditierung SAQ Ostschweiz, Buchs, 19. Juni 2002
H. Ischi Méglichkeiten der Akkreditierung in Forschung und Entwicklung Europ. Commission, ISPRA, Varese, 17. Juli 2002
H. Ischi Problems in establishing legal limits in measurement uncertainty ILMAC, Basel, 16 October 2002
H. Ischi Was prozessorientiert auch heissen kann Gemeinsame Weiterbildungsveranstaltung von Biosuisse und
Demeter, 31. Oktober 2002
H. Ischi Akkreditierung im gesetzlich geregelten und im privaten Dienstjubilaum BAM, Berlin, 8. Oktober 2002
Bereich, ein Prozess mit zentraler Bedeutung fiir den lokalen
Wirtschaftsstandort
H. Ischi Neue Wege der Durchfiihrung von Audits Tagung der EMPA-Akademie, Diibendorf, 11. November 2002
H. Ischi Uber den Nutzen der Akkreditierung fiir die Benennung von Eichmeister- und Eichstellentagung, METAS, Bern-Wabern,

Konformititsbewertungsstellen

22. Oktober 2002

B. Jeanneret

DC and AC quantum Hall measurements

Workshop electrical nanometrology, Noordwijk,
The Netherlands, May 14-15, 2002

R. Behr, J. Kohlmann,

J. T. Janssen, P. Kleinschmidt,
J. M. Williams, J.-P. Lo-Hive,

F. Piqguemal, P. O. Hetland,
D. Reymann, G. Eklund,

C. Hof, B. Jeanneret,

0. Chevtchenko,

E. Houtzager, H. v. d. Brom,

A. Sosso, D. Andreone,
). Penttila, P. Helistd

Analysis of different measurement set-ups for a programmable
Josephson voltage standard

Conference on Precision Electromagnetic Measurements,
Ottawa, Canada, June 2002, Conf. Digest, pp. 390-391
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Speaker(s)

Title

Conference

B. Jeckelmann

Auf dem Weg zu einer Neudefinition des Kilogramms

Seminar fiir Experimentalphysik, Universitit Ziirich,
7. Februar 2002

B. Jeckelmann

Berufsbild Physik

Symposium iiber akademische und nicht akademische Berufe,
Universitat Freiburg, 19. Februar 2002

B. Jeckelmann

The role of fundamental constants in the international system
of units

Jahrestagung der Schweiz. Physikalischen Gesellschaft,
Lausanne, 1. Mdrz 2002

J. Melcher, ). Schurr, K. Pierz,
J. M. Williams, S. P. Gibblin,
F. Cabiati, L. Callegaro,

G. C. Marullo, C. Cassiago,
B. Jeckelmann, B. Jeanneret,
F. Overney, ]. Bohacek,

J. Riha, O. Power, |. Murray,
M. Nunes, M. Lobo,

The European AC-QHE project: Modular system for the calibra-
tion of capacitance standards based on the quantum Hall effect

Conference on Precision Electromagnetic Measurements,
Ottawa, Canada, June 2002, Conf. Digest, pp. 250-251

I. Godhino
I. Mann Reconnaissance de la compétence par le biais de I'accréditation Journées scientifiques du CCCTA, Les Diablerets,
12/13 septembre 2002
F. Meli Application of a metrology AFM profiler for various dimensional 2" Int. Workshop on Scanning Probe Microscopy, Brno,
measurands Czech Republic, March 2002
F. Meli Roughness measurements according to existing standards with 3" Int. Conference on Precision Engineering and Nano-

a metrology AFM profiler

technology (euspen), Eindhoven, The Netherlands, May 2002

M. Fracheboud, F. Meli,
S. Bottinelli, J.-M. Breguet,
R. Clavel

Palpeur a 3 degrés de liberté pour machine & mesurer par coor-
données avec une résolution de 5 nm

Proc. of Journées de Microtechnique 2002, Lausanne,
septembre 2002

F. Meli Dimensionelle Messungen im Nanometer-Bereich mit dem METAS-Seminar, 16. Oktober 2002
Metrologie-Rasterkraftmikroskop des METAS

J. Morel Le laboratoire fibres optiques de METAS : BNM-LNE, Fontenay aux Rose, mai 2002
activités en réflectométrie a faible cohérence temporelles

J. Morel Die Faseroptik und ihre metrologischen Anforderungen Tagung der Fachkommission fiir optische Hochleistungsnetze

(FKO), November 2002

F. Overney, B. Jeanneret,
B. Jeckelmann

Effects of metallic gates on AC quantum Hall measurements

Conference on Precision Electromagnetic Measurements,
Ottawa, Canada, June 2002, Conf. Digest, pp. 540-541

).-F. Perrochet

Incertitude de mesure et 1ISO 17025 : de la norme au résultat
d'analyse

Cours de perfectionnement de la Société suisse d'hématologie,
Genéve, 2 novembre 2002

M. Quintilii

Riickverfolgbarkeit und Messunsicherheiten von
Messergebnissen und Validierung von Messmethoden
fiir METAS-Kalibrierungen in der Luftreinhaltung

Tagung der Erfahrungsaustauschgruppe der
Immissionsfachstellen deutsche Schweiz, 22. Oktober 2002

G. Fortunato, A. Reichmuth,
Ph. Richard, S. Wunderli

Detailed uncertainty budget for mass values determined by
electronic balances in analytical chemistry

EURACHEM Workshop 2002, Lucerne, 18 June 2002

A. Reichmuth, Ph. Richard

High-capacity mass dissemination with four-place mass
comparator

2002 NCSL International Workshop and Symposium,
San Diego, USA, August 2002

J. Riifenacht

An alternative VNA calibration technique

17" ANAMET Meeting, NPL, Teddington, UK, January 2002

H. Ryser Beitrige im Bereich EMV fiir die Arbeitsgruppen WG1 «EMC IEC/CISPRA Meeting, Christchurch, NZ, International Special
instrumentation specification» und WG2 «Emission measure- Committee on Radio Interference, 15 September 2002
ment techniques and techniques for developing limits» in den
Fachbereichen «Cable termination and absorbing clamp»
H. Ryser NISV-Messunsicherheit/Vergleichsmessungen Fachseminar NISV, EMITEC, Luzern, 1. Oktober 2002
). Schlatter Application of CAST for comparison of instruments 6t Conference on nanoparticle measurement, August 2002
W. Schwitz Future trends in metrology — Immediate past and future International Meeting on Metrology and Quality, Rio de Janeiro,
April 2002
W. Schwitz From collaboration to coordination in EUROMET International Meeting on Metrology and Quality, Rio de Janeiro,
April 2002
W. Schwitz Priorities and strategies of NMIs — Metrology in Switzerland International Meeting on Metrology and Quality, Rio de Janeiro,
April 2002
W. Schwitz The CIPM MRA in its 3" Year of Implementation in Europe Conference on Precision Electromagnetic Measurements,

Ottawa, Canada, June 2002

A. Steiner, G. Zwahlen,
W. Miinch

About the uncertainties achievable with closed indium freezing
point cells

8™ Symposium on Temperature, Chicago, Illinois, USA,
October 2002

R. Straub Akkreditierung SRK-Jahrestagung, Transfusionsmedizin, Basel, 14. Juni 2002
R. Straub Akkreditierung Med. Laboratorien, Ziirich, 16. Dezember 2002
G. Stucki Eichung von Therapiedosimetern in Feldern hochenergetischer PTB-Seminar «Messtechnische Kontrollen von

Photonen- und Elektronenstrahlung: das Schweizer Modell

Therapiedosimeterns, Braunschweig, April 2002

G. Stucki, W. Miinch,
H. Quintel

The METAS absorbed dose to water calibration service for high
energy photon and electron beam radiotherapy

International Symposium on Standards and Codes of
Practice in Medical Radiation Dosimetry, Vienna, Austria,
25-28 November 2002

R. Thalmann

Nationales Messwesen und internationale Vernetzung

SAQ Rheintal, NTB Buchs, Juni 2002

R. Thalmann Novel design of a one-dimensional measurement probe EUROMET Workshop on recent developments in length
laboratories, October 2002

B. Vaucher New trends for legal metrology 1t Middle East Metrology Conference, Kingdom of Bahrain,
May 2002, Proc. pp. 29-38

B. Vaucher Towards Total Approach in Legal Metrology OIML-Seminar «What will legal metrology be in 2020?»,

Saint-Jean-de-Luz, September 2002

The Swiss Federal Office of Metrology and Accreditation, established in 1862 as the Federal Verification Office,
celebrated its 140" anniversary on the 19* September 2002. During the course of its history, METAS belonged to three
federal departments, had four names, housed at five different locations and was managed by eleven directors.
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‘ Organisation Chart

Clear Structures

Swiss Federal Commission of Metrology

Xaver Edelmann, Chairman
Chantal Nagel, Vice-Chairwoman

020 Designation of Conformity Assessment Bodies

Responsible: Wolfgang Schwitz, 031 32 33 201
Contact, co-ordination: Iréne Schiirmann, 031 32 33 260

Evaluation: |iirg Ramseyer, 031 32 33 268

Wolfgang Schwitz, Director, 031 32 33 201
Bruno Vaucher, Deputy Director, 031 32 33 202
Ulrich Feller, Vice-Director, 031 32 33 203

Ml o10 Directorate Staff

omn Affairs: iirg Niederhauser, 03132 34 970

012 Direction Secretariat: Beatrice Steiner, 031 32 33 430
013 Personnel, Training: Hildegard Seiler, 031 32 33 236
014 Controlling: Camille Favre, 031 32 33 220

015 Communication, Promotion: C. Antener, 031 32 33 489
016 Quality Manag : Jiirg R yer, 031 32 33 268

017 Legal Service: Iréne Schiirmann, 031 32 33 260

Swiss Federal Commission for Accreditation

Fritz Eggimann, Chairman

100 Mechanics, Radiation and Legal Metrology

Bruno Vaucher, Deputy Director/Division Chief, 031 32 33 202
Rudolf Thalmann, Deputy Division Chief, 031 32 33 385

110 Length and Optics

Rudolf Thalmann, Section Chief, 031 32 33 385
Peter Blattner, Deputy Section Chief, 031 32 33 340

111 Primary Length Standards

112 Laser Calibration and Material Standards

113 Industrial Length Measurements

114 Multi-axes co-ord. Machines, Forms and Angles
115 Surface and Nanometrology

116 Radiometry

117 Fiberoptics

118 Photometry

Philippe Richard, Section Chief, 03132 33 415
Bruno Kaelin, Deputy Section Chief, 03132 33 243

131 Primary Mass Standards
132 Weighing Instruments

133 Force, Torque and Pressure
135 Airspeed

136 Gas Volume and Flow

137 Liquid Volume and Flow
138 Thermal Energy

150 Thermometry and lonising Radiation

Manfred Sassowsky, Section Chief, 03132 33 274
Anton Steiner, Deputy Section Chief, 03132 33 371

151 Thermometry

152 Solute content of liquids

154 Humidity

155 lonising Radiation

156 Photon and Electron Dosimetry
157 X-Ray Dosimetry

158 Radioactivity

170 Legal Metrology |

Jean-Georges Ulrich, Section Chief, 031 32 33 261

171 Legislation

172 National and International Collaboration

173 Cantonal Verification Offices

174 Authorised Verification Laboratories

175 Conformity Assessment Bodies

176 Pattern Approvals and Conformity Assessments
177 Market Surveillance

As of 15t May 2003

200 Electricity and Environmental Metrology

Ulrich Feller, Vice-Director/Division Chief, 031 32 33 203
Beat Jeckelmann, Deputy Division Chief, 031 32 33 297

210 Electricity, Acoustics and Time

Beat Jeckelmann, Section Chief, 031 32 33 297

211 Electrical Quantum Standards
212 Current, Voltage and Impedance
213 Electrical Energy and Power

215 Acoustics

216 Time and Frequency

230 Analytical Chemistry

Jean-Francois Perrochet, Section Chief, 031 32 33 370
Dieter Zickert, Deputy Section Chief, 031 32 33 383

231 Reference Methods and Materials
232 Gas Mixture Standards

233 Immission Gases

234 Emission Gases

235 Diesel Smoke and Particles

236 Flue Gases

237 Chemistry

250 Radio Frequency, EMC and Traffiq

Kurt Hilty, Section Chief 031 32 33 490

251 Imped and N k Analysi:
252 Power and Noise

253 Attenuation and Pulse

255 EMC (fields)

256 EMC (conduction)

258 Traffic

800 Business Management, Informatics |

and Communication

Peter Demostene, Head of Field, 031 32 33 345

810 Finances and Administration

vacant

830 Metrological Informatics |

Daniel Aeby, Integration Manager, 031 32 33 206

850 Integrated Communication

Chris Antener, Head of C ication, 031 32 33 489
Urs Dreier, Electronic Media, 031 32 33 552
Rudolf Wullschleger, Technical Editor, 031 32 33 329

9oo Technology and Development

Thomas Krebs, Head of Field, 031 32 33 269

910 Research and Development Support

Thomas Krebs, Head of Field, 031 32 33 269

930 Technical Services |

Raymond Feller, Head of Service, 031 32 33 308

950 Electronics Development

Erich Moll, Head of Service, 031 32 33 309

970 Buildings and Infrastructure

Rudolf Mader, Head of Service, 031 32 33 241

METAS is clearly organised: Two metrology divisions and the Swiss Accreditation Service (SAS) create a core

process. The fields «Business management, informatics and communication» as well as «Technology and

development» assist the core process in the provision of services. The overall operation is co-ordinated and

controlled by the Directorate and its staff.

300 Swiss Accreditation Service (SAS)

Hanspeter Ischi, Head of SAS/Division Chief, 031 32 33 520

330 Management Systems, Fundamentals |
and Secretariat

Jean-Pierre Jaunin, Section Chief, 031 32 33 528

331 SAS Secretariat
332 SAS-Internal Quality Management

333 National and Inter Standards and Directives
334 Projects and Education
335 Evaluation of Manag, Sy

350 Metrology and Engineering Fields

Dieter Suter, Section Chief, 031 32 33 531

351 Length, Optics, Mechanics and Ther y

352 Electricity, A ics, Time and lonising Radiati

353 Electrotechnics, EMC and Informatics

354 Materials Testing, Non-destructive Testing,
Machines and Facilities

355 Building Materials and Construction

370 Chemistry, Biology and Health

Rolf Straub, Section Chief, 031 32 33 532

371 Chemistry and Biology
372 Agriculture and Foodstuffs
373 Medicine and Health

Technical Terms

Accreditation

Formal recognition of the competence of a calibration, testing, ins-
pection or certification service to carry out specific tests or conformity
assessments according to internationally specified requirements.

Accuracy
Closeness of the agreement between the result of a measurement and
the value of the quantity.

Approval
Official release of a measuring instrument or a measuring procedure
for verification or use.

Base unit
One of several determined units of a system of units which are required
to define all other units of the system.

Calibration

Set of operations that establish, under specified conditions, the relation-
ship between values of quantities indicated by a measuring instrument
or measuring system, or values represented by a material measure or a
reference material, and the corresponding values realised by standards.

Certification
Procedures by which a third party confirms in writing that a product,
process or service conforms to pre-specified requirements.

Conformity assessment

Systematic examination to verify whether a product, process or service
satisfies predetermined requirements. The requirements may be speci-
fied in legal ordinances, standards, manufacturer's documentation or
by other means.

Inspection

Examination of a product, service, process or installation to determine
its conformance to specific or — on the basis of expert assessment —
general requirements.

Material measure

Device intended to reproduce or supply, in a permanent manner during
its use, one or more known values of a given quantity (scaled ruler,
weights, measure of volume).

Measurement
Set of operations having the object of determining the values of
a quantity.

Measurement uncertainty
Part of the result of a measurement characterising the dispersion of the
values which must be assigned to the measured quantity.

Metrology
Science and technique of measurement.

Quality
Totality of characteristics of a product or a service that bear on its ability
to satisfy stated and implied needs.

Realisation
Creation of a measurement unit for use in accordance with its definition
under the International System of Units (SI).

Reference material
Material or substance of sufficient homogeneity one or more of whose
characteristics are well established to be used for the calibration of an
apparatus, the assessment of a measurement method or for assigning
values to materials.

Standard

Material measure, measuring instrument, reference material or measu-
ring system intended to define, realise, conserve or reproduce a unit or
one or more values of a quantity to serve as a reference.

Traceability

Property of the result of a measurement or the value of a standard where-
by it can be related to stated references, usually national or international
standards, through an unbroken chain of comparisons all having stated
uncertainties.

Verification

Sequence of operations carried out by an empowered authority or
organisation to test and confirm that a measuring device satisfies legal
regulations.



