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The management of METAS

The tasks of the Institute Council
lie primarily at the strategic level.
In addition, it is required to oversee the corporate management
and the Executive Board. It appoints
the members of the Executive
Board with the exception of the
director, who is chosen by the
Federal Council.
2016 was the final year of the first period with strategic goals set by the Federal Council for METAS.
The results are gratifying: METAS has easily
achieved the targets. The Federal Council sets the
strategic goals for METAS for four years at a time.
The general direction of the strategic goals adopted
for the years from 2017 to 2020 remains unchanged:
METAS’s ability to fulfil successfully its task as the
national metrology institute is to be safeguarded for
the future.
Research and development are strategically central
to this role. At a closed meeting in June 2016, the
Institute Council conducted a fundamental discussion on the direction of research and development
at METAS, based on an analysis of trends and topic
areas. The discussions focused primarily on topics

that are or will be important to both society and
industry in Switzerland, for which METAS sets the
metrological requirements and for which metrology
can generate added value. This applies not least to
digitisation issues.
The year gone by at METAS was notable for change
in the Executive Board. Each of the three Executive
Board positions was advertised and filled within the
framework of a competitive application process.
Since the beginning of January 2017, the Executive
Board is once again complete with Dr. Philippe
Richard as Director, Dr. Gregor Dudle as Departement Head Physics and Chemistry and Deputy
Director, and Dr. Bobjoseph Mathew as Departement
Head Legal Metrology. The members of the Executive Board have the best possible qualifications with
which to continue the successful development of
METAS and further consolidate METAS’s international positioning. The Institute Council, together
with the new Executive Board, is looking forward to
the opportunity to exercise the strategic management of METAS in the coming years.
Prof. Dr. Martina Hirayama
President of the Institute Council

The year gone by at METAS
was notable for change in the Executive Board.
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Strategic framework

METAS has completed its fourth year of operation
as an institute, coincident with the final year of the
first period with strategic goals set by the Federal
Council.
On 19 October 2016, the Federal Council adopted
the strategic goals for METAS for the years from
2017 to 2020. The strategic goals continue to be
framed in such a way that METAS can successfully
tackle the challenges of a national metrology institute and perform the corresponding duties.
METAS faces challenging tasks in the most diverse
areas. For instance, METAS is to continue supporting the innovation process and competitiveness of
the Swiss economy systematically with expert
knowledge and application-oriented research projects in collaboration with industry partners. It will
therefore be incumbent on METAS to continue pursuing research and development, including in new
fields; otherwise, its ability to offer new services will
be impaired. In future, METAS will be obliged
to generate a higher self-financing ratio: 45 percent,

rather than 40 percent. From the
human resources perspective, the
recruitment of women in the predominantly technical and scientific
occupational groups represented at
METAS remains difficult.
These are a few of the challenges
faced by METAS. The demands placed
on a national metrology institute are
constantly evolving. We cannot afford to slacken our
efforts and must remain flexible and efficient in
order to keep pace with these demands. As I reflect
on the successful progress in the year gone by, and
knowing that I can tackle these tasks together with
my colleagues in the Executive Board and the personnel at METAS, I feel very confident.
Dr. Philippe Richard
Director

The strategic goals continue to be framed
in such a way that METAS can successfully tackle
the challenges of a national metrology institute.
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Guiding METAS:
The Institute Council and the Executive Board
At the head of METAS is the Institute Council. Composed of five members, it is responsible for
guiding the organisation. The operative management is in the hands of the Executive Board.
The five members of the Institute Council possess
in-depth management experience and extensive
experience in research and development in both
science and technology spanning many years. Its
president is Prof. Dr. Martina Hirayama. The duties
of the Institute Council are defined in the Institute
Act. It applies to the Federal Council for the monies
for services to be provided by the Federal Government and authorises the research and development
programme. It exercises a supervisory role with
regard to the Executive Board and issues the personnel regulations.

The members of the Institute Council from left to right: Dr. Tony Kaiser,
member; Prof. Dr. Ulrich W. Suter, Vice-President; Prof. Dr. Martina
Hirayama, President; Dr. Matthias Kaiserswerth, Member; Prof. Dr.
Thierry J.-L. Courvoisier, Member.
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Defining the strategic orientation
Among the Institute Council’s most important tasks
is to define the strategic orientation of METAS,
which it carries out in conjunction with the Executive Board. In so doing, it follows the Federal Council’s guidelines set out in the strategic goals for
METAS. The Federal Council, which sets the strategic goals for METAS for four years at a time, adopted
the strategic goals for the period from 2017 to 2020
in October 2016. They are framed in such a way that
METAS can continue to fulfil its role as a national
metrology institute for Switzerland, that is to say, to
provide industry, the scientific community and the
public administration with an effective metrological
infrastructure together with the necessary measurement principles and metrological services.
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Change in the Executive Board
The Executive Board is responsible for the operative
management of METAS. It represents METAS to the
outside. The reporting year was notable for a number of vacancies and changes in the Executive
Board. At the end of March, the former Director,
Dr. Christian Bock, left METAS to take up a post as
Director of the Federal Customs Administration.
After inviting applications, the Federal Council
appointed Dr. Philippe Richard, up to that time
Departement Head Physics and Chemistry at
METAS and Deputy Director, as the new Director of
METAS on 18 May 2016. Dr. Philippe Richard took
up his appointment on 1 June.
This in turn necessitated further invitations for
applications, initially for the Departement Head
Physics and Chemistry, and then for the Departement Head Legal Metrology. Filling these posts falls
within the remit of the Institute Council. With effect
from 1 August 2016, it appointed Dr. Gregor Dudle,
until then Departement Head Legal Metrology and
Deputy Director, as Departement Head Physics and
Chemistry. The resulting vacancy for the Departement Head Legal Metrology was successfully filled
at the November meeting of the Institute Council:
the Institute Council appointed Dr. Bobjoseph
Mathew, whose career includes many years’ management experience in telecommunications companies, as the new head of this departement.

The Executive Board of METAS as of January 2017 (from left to right):
Dr. Gregor Dudle, Dr. Philippe Richard, Dr. Bobjoseph Mathew.

With effect from the beginning of January 2017, the
Executive Board of METAS consists of Dr. Philippe
Richard, Director, Dr. Gregor Dudle, Departement
Head Physics and Chemistry and Deputy Director,
and Dr. Bobjoseph Mathew, Departement Head
Legal Metrology.
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Measurement
for industry and society:
The role of METAS
Wabern, the place with the most accurate measurements
in Switzerland. Here the Federal Institute of Metrology
METAS is at home – the metrological reference centre
of Switzerland.
METAS is the Swiss national metrology institute. It
serves as the Federal centre of competence for all
issues related to measurement and for measuring
equipment and measuring procedures. Through its
activities in research and development and its
range of services, METAS is instrumental in ensuring that measurements can be performed in Switzerland at the level of accuracy demanded by industry, research, administration and society.
Authoritative reference standards
METAS realises the Swiss reference standards,
ensures their international recognition and disseminates them with the requisite degree of accuracy in
each case. In this way, it provides industry and society with a basic metrological infrastructure that is
important wherever measurements are made.
METAS oversees the market launch process, use
and control of measuring equipment in the retail
trade, traffic, public safety, health and environmental protection. It makes sure that the measurements
required for the protection of people and the environment can be carried out correctly and in the
prescribed manner.

Metrology
Metrology is the science and technology of making measurements
(from the Greek word metron, meaning “measure”). Metrology is
frequently confused with meteorology. However, these two fields are
clearly distinct. Meteorology is the study of weather phenomena
(from the Greek word meteoros, meaning “raised from the ground”).
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Progress demands precision
Reliable manufacture and monitoring is only possible with the aid of accurate measuring systems.
New scientific and technological developments are
therefore dependent on constantly evolving metrological principles and processes. Important branches
of the Swiss economy such as micro and medical
technology or applications such as measuring and
control procedures call for measuring methods
with an accuracy that may lie in the order of millionths of a millimetre.
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METAS keeps up with scientific and technological
developments in order to maintain its place at the
cutting edge. It is engaged in research and development with a view to improving measuring stations
and metrological services. It regularly reviews its
range of services and adapts it to market needs.

The place with the most accurate measurements in Switzerland:
at METAS in Wabern.
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Measurement projects:
METAS research
and development
METAS mainly conducts its research and development
activities as part of the European metrology research
and development programmes (EMRP and EMPIR).
In 2016, METAS participated in the EMPIR programme with project submissions on the key topics
“Environment”, “Energy” and “Pre-normative”. Ten
project submissions were successful. The success
rate of 67 percent was well above the average.
Measuring mobile phone radiation reliably
Demands on data transmission rates in mobile
phone networks are constantly increasing. The
number of mobile phone systems is rising accordingly. Moreover, existing systems are being up
graded to reflect the latest technological developments. Radiation exposure is increasing in line with
the number of systems, and it is essential to ensure
that the prescribed limits are not exceeded. The
threshold values for electromagnetic radiation field
strength in Switzerland lie below the customary
international threshold values. Mobile phone base
stations are not permitted to exceed these values
even with maximum data traffic and maximum
power. Sophisticated measurement procedures are
needed to ensure reliable monitoring. In order to
enable a measurement made in the field to be
extrapolated to a system’s maximum field strength,
selective measurement procedures are employed
that are capable of distinguishing between the different channels of the wireless signal. As part of the
EMRP “MORSE” project (Metrology for optical and
RF communication systems), METAS developed a

EMRP and EMPIR
The EMRP research programme (European Metrology Research and
Development Programme) and the follow-up programme EMPIR
(European Metrology Programme for Innovation and Research)
were developed by EURAMET, the European Association of National
Metrology Institutes, and the EU commission. Their goal is to coordinate the research conducted by the national metrology institutes
more effectively and to strengthen metrological collaboration.
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suitable reference measurement device in order to
ensure traceability to the International System of
Units (SI). METAS is therefore able to calibrate field
probes for the measurement of 4th generation (LTE)
mobile phone antennae.
Graphene
Electrical units play a key role in industrial, scientific
and technological applications because, sooner or
later, the measurement of virtually all other measurands is dependent on electrical measurements. Two
electrical quantum effects, the Josephson effect and
the Quanten-Hall effect (QHE), form the basis for
the realisation of the electrical units. The QHE can
also be realised in graphene, a two-dimensional
form of carbon discovered ten years ago. Studies

METAS in 2016

show that graphene may soon replace traditionally
used gallium arsenide structures, with a probable
reduction in the cost of realising the QHE. In the
EMRP “GraphOhm” project, METAS conducted
investigations into the alternating current properties of the QHE in graphene. A fundamental understanding of these properties is needed if the quantised Hall resistance observed in graphene is to be
employed as a reference for impedance measurements. The results are promising and pave the way
for an improved impedance standard that is based
on natural constants.

Calibration of field probes for the measurement of mobile phone antennae.
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Measurement in the service
of product development:
Cooperation projects with
industry
METAS is a research partner of the Commission for Technology and Innovation (KTI). Companies can thus make
use of METAS’s research and development expertise for
their own innovations and developments and carry out
projects in application-oriented research and development
in conjunction with METAS.
The scientific and technical know-how accumulated
by METAS may be used by industry not only in the
form of calibration and measurement services but
also directly for product and process development.
This makes METAS an attractive potential collaboration partner in the most diverse areas. Through
their services, the METAS laboratories are in close
contact with measurement engineers and development departments in industry. The collaboration
with industry in the form of innovation projects is
being expanded. Since 2013 ten project proposals
have been approved by the to KTI.
Measuring forces in the micro range
Micro-electromechanical sensors and systems
(MEMS) enable innovative new products with
potential applications in robotics, the watchmaking
industry and medicine, among others. Many of the
MEMS sensors measure tiny forces. A traceable
calibration that is based on the International System of Units (SI) and covers the entire measurement range is a prerequisite for the reliable characterisation of these sensors. To support a Swiss
manufacturer, METAS has developed, as part of a
KTI project, a system to measure very small forces.
These are forces ranging between 1 micronewton
and 50 millinewtons (by way of comparison: a force
of one micronewton is equivalent to the lifting force
of a fruit fly).
At the heart of the measuring station is a high-precision balance functioning in accordance with the
electromagnetic force compensation principle. It
measures the force acting upon it. A three-axis
robot is used to align the sensor to be calibrated to
the scales. Because this is invisible to the human
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eye, the process is controlled and monitored by two
microscope cameras. The aligned sensor is then
pressed against the scales in a controlled manner.
The highly sensitive balance had to be modified by
the manufacturer for this special application. It was
possible to achieve and even exceed the accuracy
demanded of within one percent. With the new
measurement system, METAS is now able to calibrate microforce sensors traceably for the benefit of
micro and nanotechnology applications.

METAS in 2016

Alignment of research and development
The research and development of METAS focuses
on projects the results of which are, on the one
hand, directly required by the public administration
and by politics to carry out their tasks and, on the
other, by the Swiss economy and the research community to provide an internationally recognised
metrological infrastructure and specific metrolo
gical services.

Traceable calibration of sensors for minute forces.
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Accurate liquid dispensing
in medical technology:
Metrology for industry
With its services, METAS helps numerous companies
in various economic sectors in Switzerland to perform
correct measurements. Thereby ensuring that they
can satisfy the quality requirements that are imposed
on their products.
METAS provides numerous calibration, measurement and testing services for the economy. In 2016,
nearly 4300 calibration certificates and inspection
reports were issued, generating revenues of just
under 5 million Swiss francs. This represents an
increase of 14 percent over the preceding year. The
most important customer segments are the engineering, electrical, metalworking and watchmaking
industries, as well as the medical and communications technologies.
Development of new measurement capabilities…
In order to satisfy the growing demands of customers, METAS is constantly expanding its measurement capabilities: through increases in the mea
surement range, in measurement accuracy or in the
level of automation. Recently, for example, the
measurement range for small flow rates was
expanded downwards to a flow rate of a tenth of a
microlitre per minute with the construction of the
“Milliflow” and “Microflow” systems. This equates
to approximately one drop in eight hours. Ultra-low
flow rates are especially important in medical technology (drug delivery) and in chemistry for substance dosing. Substantial support in the development and validation of the newly developed
measurement equipment at METAS was provided
in the form of a European research collaboration.
… also benefits industrial customers
As one of the leading manufacturers of flow mea
suring instruments, the Swiss company Endress +
Hauser expressed great interest in the METAS
development because they wanted to expand their
range for the traceable measurement of ultra-low
flow rates. Endress + Hauser awarded METAS a contract to design a complete system, to defined specifications, for the measurement of small mass flow
rates from 10 microlitres per minute to 25 millilitres
per minute. METAS was able to build this measurement system by drawing on the know-how accumu-
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lated in the development of the new measurement
equipment. The measuring principle is essentially
based on a flow generator, based itself on a motorised syringe pump built in-house, and a dynamic
weighing, monitored by various temperature and
pressure measurement devices. After a construction time lasting around five months, a complete
system including control and data analysis software
was delivered to the customer. Today, its suitability
for daily use has been tested at True Dyne Sensors
AG, a subcompany of Endress + Hauser, to their
complete satisfaction.
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METAS provides industry with diverse measurement and testing services. In addition, it can help
industrial companies measure accurately and
expand their measurement capabilities through
know-how transfer and the sale of highly specialised
measurement equipment.

Measurement equipment for measuring the most minute flow rates.
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Measurement for Swiss
time: Counting minute
fractions of a second
METAS has been mandated to promulgate the Swiss
legal time. To perform this task, it maintains a laboratory with highly accurate time measuring equipment;
moreover, METAS ensures alignment with coordinated
universal time.
Switzerland is part of the Central European time
zone. This is legally stipulated. Central European
time corresponds to coordinated universal time
(UTC) plus one hour. This raises the question as to
what exactly the role of the METAS time laboratory
is if coordinated universal time is adopted anyway.
Without the realisation of the time by the national
metrology institutes, it would be impossible for
coordinated universal time to exist. It is determined
by the International Bureau of Weights and Measures in Paris using a weighted average of data from
around 350 atomic clocks in 60 time laboratories
across the globe. In this way, METAS also makes a
contribution to a globally valid time with its atomic
clocks.
Well-protected time laboratory
In a well-protected laboratory with an emergency
power supply, METAS operates a group of caesium
atomic clocks and a hydrogen maser, a highly accurate frequency standard, that together form the
most stable possible time base. This time base,
known as UTC(CH), is available in the form of a
real-time electronic signal and is used to disseminate the unit second for internal and external customers having their time and frequency measuring
instruments calibrated. The alignment of Swiss
time UTC(CH) with coordinated universal time
takes place via satellite-based time comparisons

Atomically defined second
The unit of time, the second, was originally defined by means of the
Earth’s rotation on its axis, the duration of an average solar day. The
rotational speed of the Earth is not absolutely constant however,
with resulting minor variations in the length of a second. Because
technical and scientific applications are dependent on an extremely
consistent measurement of time, a new definition of the unit of
time was introduced in 1967: The second has been defined since
then in terms of an atomic process, a transition between energy
levels in the caesium atom.
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with other metrology institutes. Thanks to geostationary satellites, it is possible to compare time
scales and frequencies over great distances at the
highest level. Comparisons of this type demand
sophisticated, to some extent “predictive” algorithms, since the deviation between UTC(CH) and
UTC is only ever known retrospectively, around 2
weeks later. The comparisons show that Swiss time
never deviates from coordinated universal time by
more than a few billionths of a second.
Maximum precision
METAS also carries out cutting-edge research in the
field of high-precision time measurement: the
FOCS (Fontaine Continue Suisse) primary fre-
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quency standard developed within the framework
of a collaboration with the University of Neuchâtel
is ranked among the most accurate caesium atomic
clocks in the world: it deviates by just one second
from the exact time over 30 million years. In the
near future, FOCS is also to be used for the definition of the international atomic time, which forms
the basis for coordinated universal time.
Absolute precision in the measurement of time and
frequency is not an end in itself: the more accurately
frequencies can be realised and used to carry out
time measurements, the greater the accuracy of
satellite navigation systems, among other things.

Measuring time with the utmost precision:
the primary frequency standard FOCS.
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Metrology in the service
of energy supply:
Measuring electrical energy
METAS supports players in the electricity market by
providing various services associated with electrical
energy: on the one hand with approvals and market
surveillance, on the other with projects to determine the
quality of the electricity supplied to customers and to
monitor the electricity grids.
On 9 December 1916, the Federal Government regulated the use of electricity meters for the first time
when it approved the enforcement ordinance on
official testing and marking of electricity consumption measurement devices. The supervisory activities assigned to the Federal Office of Weights and
Measures. At the time, it was a matter of approving
the introduction of electricity meters to the market
and their regular verification in order to safeguard
the trust of all involved in the billing of electricity
consumption. In addition to electricity meters, this
applied to measurement transformers, meaning
transformers with an accurately known transformation ratio for measuring purposes. Measurement
transformers make it possible to measure high-voltage or high-current electrical energy by stepping
down these values in such a way that they may be
read with conventional electricity meters. Today,
more than 5 million meters are recorded and monitored through legal metrology. METAS has assigned
the technical monitoring of all meters on the market
to verification laboratories. These laboratories often
belong to electricity companies. Because of their
large numbers, the electricity meters are divided
into batches corresponding to a type, and the verification is carried out on statistically selected random samples.
Electrical energy quality demands
great commitment
The marked increase in consumer devices based on
semiconductor technologies is leading to unwanted
repercussions in the electricity grid. This is because
these devices represent so-called non-linear loads.
Whereas the fundamental oscillation of the supply
network has a frequency of 50 Hertz, these consumer devices produce harmonics with a multiple
of 50 Hertz and send these back into the grid. This
creates a disturbance in the local distribution grid.
Depending on the strength of the phenomenon
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which is itself dependent on the extent of the
non-linear consumption, other consumers within
the distribution grid may be interfered with or even
damaged. Inverters represent another significant
source of contamination in the distribution grid.
They are used to convert direct current such as that
generated by photovoltaic systems, into alternating
current for the grid. The demand for grid quality
analysers is growing strongly, and METAS is receiving more and more requests to undertake certification in accordance with the applicable standards.

METAS in 2016

A stable grid without interruptions: a challenge
A major power outage would have disastrous
effects on our society. In order to know the stability
of the grid at all times, the operators implement
phasor measurement units at various neuralgic
points in the power grid, enabling continuous monitoring of the grid status. METAS has been assigned
the task of developing facilities for the calibration
of measurement devices of this type.

Test console in the Electrical Energy and Power Laboratory.
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Measurement across borders:
International metrology organisations
METAS – and thus Switzerland – is well represented in the international metrology organisations.
In particular, METAS plays an active and shaping role in the European association EURAMET.

International collaboration is indispensable in the
field of metrology. It has been vital in replacing the
multitude of co-existing measurement units and
regionally applicable systems of units by the globally applicable International System of Units (SI).
The basis of the SI is the Metre Convention, an
international treaty dating from 1875.

International collaboration: EURAMET workshop in Berlin.

Important technical committees
The organs of the Metre Convention are the guardians of the system of units. The executive organ of
the Metre Convention is the International Committee for Weights and Measures (CIPM). The Director
of METAS, Dr. Philippe Richard, is a member of
CIPM. Great importance is attached to the Comités
consultatifs of CIPM. The Comités consultatifs, each
of which is responsible for a specific subject area,
are where the actual scientific and coordinating
work of the international collaboration in metrology
is carried out. METAS participates in many Comités.
METAS was especially involved at the meeting of
the “Comité consultatif des unités” (CCU), in which
topics related to the redefinition of the units of the
International System of Units (SI) were addressed.
Active in EURAMET
METAS plays an active and shaping role in
EURAMET, the European Association of National
Metrology Institutes, and participates in both the
technical and executive committees. Dr. Beat Jeckelmann, Chief Science Officer of METAS, has been
Chairperson of EURAMET since June 2015. He will
continue to exercise this office until mid-2018.
METAS also provides the chair of the Metrology in
Chemistry technical committee in the person of
Dr. Hanspeter Andres, Section Head Analytical
Chemistry.
These and other commitments in specialised international metrology organisations are not least an
expression of the high regard in which METAS and
its personnel are held internationally as competent
and dependable partners.
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Regulating measurement:
Legislation concerning metrology
Since 1 October 2016, evidential breath alcohol analysers have been used in police roadside
alcohol testing. METAS prepared the legal provisions required for this in the FDJP ordinance
on breath alcohol test devices.
In June 2012, the Federal Assembly approved the
road safety action programme “Via Sicura”. As part
of this programme, the evidential breath alcohol
test was introduced on 1 October 2016. A blood test
is now only required as evidence of drink-driving in
exceptional circumstances.
Breath alcohol analysers
Breath alcohol test devices are subject to the provisions of the Metrology Act and associated ordinances. The full details are set out in the FDJP ordinance on breath alcohol test devices.
The breath alcohol analysers with which the evidential breath alcohol tests are carried out, must meet
more stringent requirements than the breath alcohol testers that have been used for many years. For
example, the requirements demand redundancy.
This means that every measurement value from the
analyser must be confirmed immediately at the
time of collection by a suitable independent mea
surement procedure.

Testing of breath alcohol analysers.

In 2015, the FDJP ordinance on breath alcohol test
devices established the necessary groundwork to
enable the police corps to purchase the new analysers in good time. The legal basis for their use was
then created in the ordinance, with effect from
1 October 2016. METAS prepared these FDJP provisions, in line with its statutory remit.
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Ensuring dependable
measurement:
Market surveillance
Only measuring instruments which meet the legal
requirements should be allowed on the market.
Compliance is checked within the framework of so-called
market surveillance. This pursues complaints and
also carries out targeted checks in specific key areas.
Measurements in the retail trade and road traffic,
in the service of health, public safety and the environment should be carried out correctly and in compliance with the applicable laws and regulations. To
ensure compliance, inspections are conducted
within the framework of legal metrology. The bestknown of these inspections is the testing of the
measurement stability of a measuring instrument,
for example by means of verification. This involves
verifying that a measuring instrument is still performing reliable measurements. However, it is also
important to prevent unfair practices in the marketing and sale of measuring instruments. The role of
market surveillance is to ensure that measuring
instruments on the market have passed the prescribed conformity assessment correctly and thus
satisfy the regulations.
Reports and programme
Market surveillance makes it possible to take action
against unfair trade practices both in Switzerland
and abroad. Responsibility for market surveillance
in the area of measuring instruments lies with
METAS in collaboration with the legal metrology
enforcement bodies. Checks are carried out to
ensure that the provisions set out in the relevant
directives are adhered to by manufacturers and by
those launching the instruments on the market.
Monitoring is not confined to Swiss products, but
also covers measuring instruments imported from
EU or other countries. For this reason, it is important that a mutual exchange of information takes
place between the market surveillance authorities
in the various countries.
On the one hand, market surveillance responds to
reports of suspected non-compliance. METAS
receives information regarding the sale of non-conforming measuring instruments primarily from
cantonal enforcement bodies in the metrology area,
but also from competing manufacturers as well as
from private individuals. Incoming reports are
examined and acted upon, if necessary. In particu22

lar, contact is made with the manufacturer concerned and endeavours are undertaken to find an
acceptable solution with which to rectify the
non-conformities.
Meters and bottles
On the other hand, market surveillance also carries out proactive checks, each of which is aimed
at specific key areas. Every year, the Federal
Department of Justice and Police draws up a market surveillance programme for measuring instruments and pre-packaged products. The basis on
which the particular key areas are chosen is provided by the results of the monitoring carried out
in previous years and the reports received.

METAS in 2016

In years gone by, for example, checks have been
carried out on types of electricity meter, current and
voltage transformers, metrological properties of
newly installed fuel pumps for petrol and diesel
fuels prior to first calibration.
Not only measuring instruments are subject to
checking, but also the filling quantities of pre-packaged goods. Drinks and other liquids are generally
sold in bottles which can be filled so that the contents of the bottle can be determined with sufficient
accuracy during filling (measuring container bottles).
METAS carries out checks at the manufacturers of
measuring container bottles at least once a year to
ensure they satisfy the metrological requirements.

Market surveillance: checking measuring container bottles.
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Measurement calls
for know-how: Indispensable
knowledge transfer
The know-how that the experts working at METAS possess
is one of its most valuable resources. Retaining, passing
on, expanding and developing the diverse and extensive
know-how of its workforce is thus an ongoing task.
METAS has at its disposal well-equipped laboratories with special measurement equipment that was
often developed in-house, covering the most
diverse fields. However, it can only fulfil its tasks if,
in addition to an extensive, state-of-the-art laboratory infrastructure, it has the personnel with the
necessary skills and comprehensive specialist
knowledge. They must have the ability to continuously develop measurement equipment and also to
build up measurement capabilities in new areas.
For a highly technical expert organisation such as
METAS, the know-how that its workforce possesses
is one of its most valuable resources.
Sharing and developing know-how
Know-how is one of the few resources that is
increased, not reduced, by sharing. When knowhow is passed on, it gains a little every time. The
value of know-how increases with the accompanying use and experience. Especially in an application-oriented technical and scientific field like
metrology, expert knowledge largely consists of
application knowledge, of experience in handling
measuring instruments and factors that influence
measurements. Knowledge replete with experience
is indispensable, particularly for research and development work.
Multifaceted knowledge transfer
As an organisation, METAS has a great interest in
making the knowledge of its employees generally
available, independent of individuals. It is particularly difficult to draw on existing knowledge in an
expert organisation characterised by the marked
individual autonomy of its experts. The main focus
should not be on formalised or technical knowledge
management solutions. These are primarily aimed
at easily documentable practices, procedures or
organisational structures. Instead, it is personal
knowledge, its exchange and the creation of new
ideas that are important. Knowledge management
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is firmly anchored in METAS’s strategic goals and
is practised in many different ways. For example,
knowledge forums and project presentations are
regularly carried out, especially on research and
development topics. At the international level,
knowledge transfer is practised in working groups
or at congresses and promoted through intensive
dialogue.
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Passing on knowledge to the successor.

Whenever personnel changes occur, ways in which
the knowledge can be transferred successfully are
investigated. When someone was retiring, for example, a double-staffing arrangement was found and
remained in place over an extended period. The
incumbent continued to work reduced hours in
order to be able to pass on knowledge of his
extremely detailed area gradually to his successor.

Passing on knowledge in vocational training
METAS is also committed to providing good vocational training for
future professionals. It offers various apprenticeships in technicalscientific areas (physics laboratory technician, chemical laboratory
technician, polymechanic, electronics technician, computer scientist),
a commercial BMS internship as well as a range of university internships.
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Finances
METAS ended the 2016 financial year with a profit of 4.1 million Swiss francs.
Expenditures amounted to 42.5 million Swiss francs and revenues (including
payments received) to 46.6 million Swiss francs.
METAS’s reporting is carried out in accordance with the International Public Sector Accounting Standards
(IPSAS) and complies with statutory requirements.

Balance sheet
(in thousand CHF)

31.12.2016

31.12.2015

15 619

12 514

Trade receivables

3 577

3 051

Receivables for research projects

1 968

1 910

94

67

Assets
Cash

Other receivables
Prepaid expenses and accrued income

784

916

Working capital

22 042

18 458

Tangible fixed assets

20 371

20 641

1 719

1 539

Fixed assets

22 090

22 180

Total assets

44 132

40 638

859

1 043

Liabilities in respect of research projects

2 795

2 702

Other liabilities

Intangible fixed assets

Liabilities and equity
Current liabilities on trade accounts payable

1 155

982

Accrued expenses and deferred income

256

130

Short-term provisions

736

663

5 801

5 520

29 419

30 417

1 444

1 288

30 863

31 705

0

–2 151

Short-term borrowed capital
Provisions for pension fund liabilities
Provisions for service awards
Long-term borrowed capital
Net loss
Reserves for fixed assets

3 413

0

Profit

4 055

5 564

Equity capital

7 468

3 413

44 132

40 638

Total liabilities and equity
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Profit and loss account
(in thousand CHF)

2016

2015

1.1.2016–31.12.2016

1.1.2015–31.12.2015

46 557

46 258

0

23

–799

–886

Personnel expenses

–27 370

–25 068

Other operating expenses

–11 067

–11 112

–3 271

–3 403

–41 708

–39 583

Financial revenue

7

5

Financial expenses

–2

–253

5

–248

4 055

5 564

Net revenue
Profit from sale of fixed assets
Expenditure on materials and third-party services

Depreciation
Operating expenses

Financial result
Profit

In the reporting year, METAS was able to finance 51.2 percent of its activities (preceding year: 52.1 percent)
out of its own resources. The following means contributed to this self-financing level: fees, payments for
taking over additional tasks and external funds.
The auditors have confirmed without reservation that the accounts were properly prepared.
The detailed, IPSAS-compliant annual accounts can be downloaded on the Internet at www.metas.ch
or requested from METAS.
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Telling the measurement story:
METAS publications and papers
The research and development work is also reflected in publications and papers authored
or presented to a live audience by METAS researchers.
In 2016, METAS personnel again presented the results of their research and
development work at symposiums, conferences and in scientific publications.
They collaborated in specialist organisations and committees at national and
international levels, contributing their
know-how and experience. They made
metrology accessible to a wide audience,
beyond the immediate specialist circles,
and were actively involved in courses for
students at universities.
Measurement – a constantly
recurring theme
METAS personnel authored 30 publications and presented more than 50
papers in 2016. A series of lectures was
also given as part of events held at
METAS itself.

Guided tours for groups of interested
persons were again conducted in the
reporting year. Around 20 groups totalling over 500 participants took the
opportunity to glean a direct insight into
the laboratories and the development of
measurement equipment. Guided tours
enable METAS to show visitors its tasks
and activities and give them a better
understanding.
Publications and papers
The list below provides an overview of
the most important publications
authored by METAS personnel and the
papers presented by them. When giving
the authors’ names, those of the METAS
employees are shown in bold.

Publications: Technical articles

In 2016, METAS published two issues
of “METinfo”, the technical journal for
metrology. The articles are, as a general
rule, written by METAS personnel. Several “METinfo” articles were taken up by
trade journals from different areas.
A taste of the laboratories
As in previous years, METAS took part in
the “Mädchen – Technik – Los!” programme during National Future Day on
10 November 2016. It offered a group of
girls a taste of the work and activities
carried out in its laboratories.

28

P. Brochard, N. Jornod, S. Schilt, V. J. Wittwer, S.
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41(14):3165 · July 2016.
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Technology 27 (2016) 115012 (14 pp.).
K. Thodkar, M. El Abbassi, F. Lüönd, F. Overney, Ch.
Schönenberger, B. Jeanneret, M. Calame: Comparative study of single and multi domain CVD graphene
using large-area Raman mapping and electrical transport characterization. Phys. Status Solidi RRL 2016,
pp. 807–811.

A. Nicolet, F. Meli et al.: Inter-laboratory comparison
on the size and stability of monodisperse and bimodal
synthetic reference particles for standardization of extracellular vesicle measurements. Meas. Sci. Technol.
27, 2016, 035701 (16pp).
F. Overney, N. E. Flowers-Jacobs, B. Jeanneret, A.
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F. Overney, F. Lüönd, B. Jeanneret: Broadband fully
automated digitally assisted coaxial bridge for high
accuracy impedance ratio measurements. Metrologia
53 (2016), pp. 918–926.
P. Richard, H. Fang, R. Davis: Foundation for the
redefinition of the kilogram. Metrologia 53 (2016),
pp. A6–A11.
R. Thalmann, F. Meli, A. Küng: State of the Art of
Tactile Micro Coordinate Metrology. Appl. Sci. 2016,
6(5), 150 (13 pp.).
R. Thalmann, A. Nicolet, F. Meli et al.: Calibration
of surface roughness standards. Metrologia 53, 2016,
Tech. Suppl., 04001.
M. Matus, R. Thalmann et al.: Report on Key Comparison EURAMET.L-K1.2011. Measurement of gauge
blocks by interferometry. Metrologia 53, 2016, Technical Supplement, 04003.
Publications: Conference proceedings
M. Agustoni, A. Mortara: A Calibration Setup for IEC
61850-9-2 Test Sets. Conference on Precision Electromagnetic Measurements CPEM, Ottawa, Kanada
2016 (2 pp).
P.S. Wright, G. Rietveld, H.E. van den Brom, G.
Crotti, J.-P. Braun: Smart Grid Power Quality and
Stability Measurements in Europe. Conference on
Precision Electromagnetic Measurements CPEM,
Ottawa, Kanada 2016 (2 pp).
A. L. Eichenberger, H. Baumann, B. Jeckelmann,
D. Reber, D. Tommasini: The METAS Watt Balance
MARK II. Conference on Precision Electromagnetic
Measurements CPEM, Ottawa, Kanada 2016 (2 pp).
J. Hoffmann, M. Wollensack, J. Ruefenacht, D. Stalder, M. Zeier: Traceable Calibration with 1.0 mm
Coaxial Standards. 87th ARFTG Microwave Measurement Symposium, Conference Digest, 2016,
p. 1-4.
J. Hoffmann, D. Stalder, M. Wollensack, J. Ruefe
nacht, M. Zeier: Temperature Control of Waveguide
Extenders. Conference on Precision Electromagnetic
Measurements CPEM, Ottawa, Kanada 2016 (2 pp).
J. Hoffmann, D. Stalder, M. Wollensack, J. Ruefe
nacht, M. Zeier: Considerations for Using Waveguide
Extenders. Conference on Precision Electromagnetic
Measurements CPEM, Ottawa, Kanada 2016 (2 pp).
F. Mubarak, J. Hoffmann: Effects of Connectors and
Improper Mounting of Air Lines in TRL Calibration.
Conference on Precision Electromagnetic Measurements CPEM, Ottawa, Kanada 2016 (2 pp).
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C. Eiø, D. Allal, P. Huerlimann, J. Ruefenacht, S.
Zinal: Measurement Comparison up to 65 GHz in
Coaxial 1.85 mm Line. Conference on Precision Electromagnetic Measurements CPEM, Ottawa, Kanada
2016 (2 pp).
B. Jeanneret, F. Overney, C. Scherly, G. Schaller:
Josephson-Based Characterization of Analog-to-Digital Converters Using an Equivalent Time Sampling
Method. Conference on Precision Electromagnetic
Measurements CPEM, Ottawa, Kanada 2016 (2 pp).
K. Draxler, R. Styblikova, G. Rietveld et al., R. Kämpfer, C. Mester et al: International Comparison of
Current Transformer Calibration Systems up to 10 kA
at 50 Hz Frequency. Conference on Precision Electromagnetic Measurements CPEM, Ottawa, Kanada
2016 (2 pp).
A. Küng, F. Meli, A. Nicolet: Calibration and correction of a 6 degree of freedom piezo driven stage. 16th
Int. Conf. of the European Soc. for Precision Engineering and Nanotechnology (euspen) June 2016,
Nottingham, UK, 31.5.2016 (2 pp.).
F. Lüönd, F. Overney, B. Jeanneret et al.: AC quantum Hall effect in epitaxial graphene. Conference on
Precision Electromagnetic Measurements CPEM,
Ottawa, Kanada 2016 (2 pp).
K. Thodkar, C. Schönenberger, M. Calame, F. Lüönd,
F. Overney, B. Jeanneret: Characterization of HMDS
treated CVD Graphene. Conference on Precision
Electromagnetic Measurements CPEM, Ottawa,
Kanada 2016 (2 pp).
F. Meli, A. Küng, A. Nicolet, R. Thalmann, Ch. Battaglia, M. Marxer, T. Jordi: Metrology on micro-spheres
with engineered surface texture. 16th Int. Conf. of the
European Soc. for Precision Engineering and Nanotechnology (euspen) June 2016, Nottingham, UK,
31.5.2016 (2 pp.).

C. Mester, S. Siegenthaler: A computer-controlled
calibrator for instrument transformer test sets. Conference on Precision Electromagnetic Measurements
CPEM, Ottawa, Kanada 2016 (2 pp).
C. Mester, J.-P. Braun, M.-O. André: Requirements
for an Advanced PMU Calibrator. Conference on
Precision Electromagnetic Measurements CPEM,
Ottawa, Kanada 2016 (2 pp).
F. Overney, N. E. Flowers-Jacobs, B. Jeanneret, A.
Rüfenacht et al.: Josephson-Based Full Digital Bridge
for High-Accuracy Impedance Comparisons. Conference on Precision Electromagnetic Measurements
CPEM, Ottawa, Kanada 2016 (2 pp).
F. Overney, B. Jeanneret: Calibration of a LCR-Meter
at Arbitrary Phase Angles using aFully Automated
Impedance Simulator. Conference on Precision Electromagnetic Measurements CPEM, Ottawa, Kanada
2016 (2 pp).
M. Zeier, J. Hoffmann, J. Ruefenacht, D. Stalder, M.
Wollensack: Mechanical Aspects in mm-wave Measurements. Conference on Precision Electromagnetic
Measurements CPEM, Ottawa, Kanada 2016 (2 pp).
F. Mubarak, M. Zeier, J. Hoffmann et al.: Verification concepts in S-parameter measurements. Conference on Precision Electromagnetic Measurements
CPEM, Ottawa, Kanada 2016 (2 pp).

Papers (without published proceedings)
H. Andres: Standardisation of Particulate and Aerosol Measurements. CCQM-GAWG Workshop “Standards and Measurements for Clean Air”, Lissabon,
14.10.2016.
K. Auderset , K. Vasilatou: Kalibrierung von optischen
Partikelzählern. ILMAC 2016, Basel, 21.9.2016.
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