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Compressed-air system in an industrial company

Approximately 150,000 compressed-air systems in Switzerland consume around 750 GWh of dectricity
each year. If present-day know-how were to be used consistently, it would be possible to save an annual total
of morethan 100 GWh.



Programme priorities and objectives for 2000

Electricity plays an essential rolein al areas of daily
life. The Swiss Federal Office of Energy’s Electric-
ity programme supports the optimal use of dectricity
in specific areas, ranging from generation and distri-
bution to efficient use, though its focus is clearly on
promoting efficient and economical use of electric-
ity.

Following the definition and fine-tuning of the four
priorities for the past two years (energy and infor-
mation technology, electric drives and motors, elec-
tricity distribution and high-temperature supercon-
ductivity) and the establishment of trend-watching
and support groups, the main objective for 2000
was to coherently summarise the overall electricity
concept for the period from 2000 to 2003 based on
the various findings.

In the area of distribution, work was commenced on
the initiation of specific projects based on the find-
ings from corresponding sub-projects. However, the
initiation of such projects has grown more complex
and time-consuming as a result of the ongoing proc-
ess of market liberaisation. Furthermore, efforts
were made to intensify the involvement of special-
ised ingtitutes of technology.

In the area of high-temperature super conductivity
in energy technology, the focus was shifted onto
studies and information activities due to the limited
availahility of funds.

Further progress was made with the establishment of
a competence centre that was set in motion last year
and focuses on energy and information technology.
By establishing new international contacts, this in-
stitution was able to spread various issues relating to
energy efficiency further afield and thus to support it
more effectively. One of its more important activities
was to conduct a study of the growth of energy con-
sumption in private households as a result of the in-
creasing use of networking.

As before, in addition to achieving a higher level of
efficiency, efforts in the area of drives and motors
were aimed at co-ordinating and harmonising activi-
ties concerning the design tool, OPAL, and at pro-
moting energy-efficient drives.

Due to the reorganisation of the Federal Office of
Energy and related changes in its personnel struc-
ture, securing internal specialised know-how was
another major objective for the year under review.

Tasks accomplished and results obtained

DISTRIBUTION

The liberalisation of the Swiss dectricity market is
progressing at a rapid pace, and both the political
sector and the various involved institutions and com-
panies concerned are strongly focusing their atten-
tion on this important development. Recent reports
from the USA, and in particular from California,
have demonstrated that this process is also associated
with certain risks and that critical supply shortages
have arisen at peak times as a result of inadequate
planning. Although this does not apply in Switzer-
land, discussions with representatives from the elec-
tricity industry have revealed similar tendencies with
a short-term orientation. As planning horizons gen-
erally grow shorter, interest in research projects with
alonger-term orientation is also waning.

One of the consequences of this trend is that the
PSEL (Project and Study Fund of the Electricity In-
dustry) is currently undergoing reorganisation and
will have to reorient itsdf [17]. It is to be hoped that
thisimportant ingtitution within the industry will not
be lost to us, despite liberalisation and pressure on
prices.

In a liberalised market, non-discriminatory cross-
border transmission prices form the basis for the de-
velopment of a smoothly functioning European elec-
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tricity market. A study on methods of pricing
cross-border electricity transmission [1] has been
initiated and jointly financed by the Swiss Federal
Office of Energy and the European Commission for
the Regulation of Electricity and Gas (CREG).

The goa of the Development of system-oriented
FACTS elements (Flexible AC Transmission Sys-
tem) [2] was to develop FACTS dements with opti-
mal economic efficiency. Examples of the elements
to be developed include a unified power-flow con-
troller (UPFC) that permits independent control of
effective and reactive power flows as well as voltage
regulation (cf. diagram), and Advanced Series Com-
pensation (ASC), which can be integrated into a
network without a transformer and forms the tech-
nological basis for the realisation of operating re-
sources with UPFC properties.

From the hardware construction of power electronics
components through to the integration of controls for
the overall system into the network operation line,
economic FACTS dements were studied by mini-
mising primary technological installations, optimal
FACTS dement functions and arrangements in the
network were determined independently of typical
network configurations and procedures for optimis-
ing network behaviour were studied and defined.
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FACTS element: a unified power flow controller

The pace of progress of activities within the FlyWiP
(Flywheel Energy Storage for Wind Power Genera-
tion) [3] project that forms part of the European
JOULE programme was varied. Most of the compo-
nents of the flywhed storage unit (cf. photo below)
with an energy content of 15 kWh, a maximum ca-
pacity of 1 MW and a speed of 15,000 rpm, have
meanwhile been developed, though a lot of work re-
mains to be donein certain aress.

Flywheel energy storage unit for use with wind
power generators

Although the Swiss partner in the project assumed
additional responsihilities alongside its own com-
mitments within the consortium, a decision was
taken together with the EU Commission to terminate
the project prematurely, but the various tasks will
probably be continued outside the framework of the
EU project.

Research activities are being carried out in various
areas relating to transmission and distribution tech-
nologies at the two Federal Institutes of Technology
in Zurich and Lausanne [20, 21].

The following section on high-temperature super-
conductivity also contains descriptions of compo-
nents that are associated with the distribution of

electricity.

HIGH-TEMPERATURE SUPERCONDUCTIV-
ITY (HTSC)

The future direction of research in this area was de-
finitively defined on the basis of the study called
High-temperature superconductivity in networks
[4]. Dueto the limited funds available, the focus here
is being shifted to an increasing extent in the direc-
tion of information processing and relaying, and
study projects.

The objectives of the 10 MVA high-temperature
super conductor transformer project that was initi-
ated in 1998 consisted in carrying out studies and
designing and constructing a transformer with high-
temperature superconductor coils (cf. photo below)
and integrated short-circuit current limitation. The
transformer is intended to have a capacity of 10
MVA, aprimary voltage of 63 kV and the capability
to control voltage under load. In order to achieve
short-circuit current limitation, a new high-
temperature superconductor with special properties
will be required.

Equipment for HTSC prototype coils

In addition, a parallel project was carried out with
the aim of developing conductors, but unfortunately
it revealed that the attainable conductor quality fel
far short of the required level. Here the main prob-
lem was to be found in technical difficulties relating
to the production process. Since there was no indica-
tion that an acceptable solution is to be found in the
near future, but a suitable conductor is vital for the
HTSC transformer project, the decision was taken to
stop work for the time being. However, the findings
that have been obtained to date will of course be ex-
tremely valuable for future activitiesin thisarea.

Due to lack of interest on the part of the industry, it
was not possible to carry over the results of the study
on high-temperature superconductor cables for en-
ergy technology (which was completed in 1999) into
afollow-up project.



The |EA programme, Assessing the impacts of high-
temperature superconductivity on the electric
power sector [6], that has been running for 10 years
now, was extended by a further three years. As be-
fore, Switzerland is an active partner in this pro-
gramme. In the year under review, a report was pre-
pared on the status and progress of work in the area
of AC losses, and a second report on flywhed stor-
age with superconductor unitsis close to completion.
Finally, prdiminary work has commenced on a
demonstration project for an HTSC energy storage
installation.

APPLICATION / EFFICIENT USE
a) Energy and information technology

Electronic equipment is penetrating the market at an
ever-growing rate as a result of rapid progressin all
areas of information and communications technol-
ogy, falling prices despite a constant expansion of
functions in the latest generations of equipment, and
a general trend towards digitisation. For some time
now, this trend has no longer mainly concerned
professional users in the industrial, commercial and
services sectors, for private consumers too are ex-
ploiting the technical potentials of modern-day in-
formation and communications technology to an
ever-increasing extent.

On top of this, the onset of networking of appliances
and systems within private households that has al-
ready been predicted by experts for a number of years
seems increasingly probable as private use of the
Internet continues to gain momentum (cf. diagram
below depicting an example of networking in a pri-
vate household). The fact that various media are be-
ing brought ever closer together is both a trigger as
well as a first visible sign of this trend. The devel-
opment of ever more user-friendly man-to-machine
interfaces, the availability of new services and, last
but not least, the possibility of gaining access to
household systems and controlling them from any
external location will undoubtedly promote the use of
networks and intelligent control systems in the not-
too-distant future.
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Private household with external and internal net-
works (Source: Fraunhofer Gesellschaft — Project
in a house in North-Rhine Westphalia)

A project entitled Networking in private house-
holds[7] was carried out in order to estimate the im-
pacts of this trend on energy consumption. It was es-
timated that the level of electricity consumption in
private households would increase by a maximum of
1.3% p.a. over the next 20 years as a result of the
growth of networking. Even if the effective increase
in consumption turns out to be only half this esti-
mated figure, networking is likely to become the
most important factor in the growth of electricity
consumption in industrialised countries.

The tasks of the Energy and Information Technal-
ogy Competence Centre [7] are focused on the col-
lection, processing and distribution of relevant na-
tional and international data concerning these topics.
Furthermore, this ingtitution is evaluating research
topics with an orientation on practical implementa-
tion, and is supporting — and in some cases also car-
rying out — research projects.

After it had previously been put on hold for person-
nel reasons, the Survey of the behaviour of end-
users with respect to switching PCs on and off
project [8] was carried out in the middle of 2000 in a
mid-sized company with approximately 50 PC users.
It was found that, in the company concerned, most
users switch off their PC each evening and at week-
ends. Many of them were sceptical about the use of
an automatic switching device (Wake-on LAN) or
were against the idea altogether, and in general they
were inadequately informed about the power con-
sumption of PCs. While these findings may not be
representative, they will be useful when it comes to
incorporating the results of the survey into other im-
plementation projects.

In order to obtain more representative findings con-
cerning the necessity for network serversto beleft on
at night and during weekends, a survey by telephone
was carried out among 400 small to mid-sized com-
panies in the German-speaking part of Switzerland
(Use of servers in small and medium-sized com-
panies [9]). Here it was found that around 80% of
the companies taking part in the survey possess a
data processing network, and the majority of them
leave their server on at night (94%) and during
weekends and public holidays (90%), even though a
guarter of them perform no productive functions at
night, and almost 50% of them perform no useful
services during weekends/public holidays. Roughly
2/3 of the serversin operation at night perform cer-
tain functions and carry out various processes, but
these take less than three hours as a rule. The main
finding from this survey was that more than half the
companies concerned stated they would be in favour
of an automatic switching system. From this it can
be concluded that there is considerable scope for in-



troducing such systems in network servers. The
guestion whether this room for manoeuvre can in
fact be exploited be practice depends on the avail-
ability of fully-developed solutions and, above all, on
the extent to which it is possible to convince the
relevant decision-makers of the technical feasihility,
ecological desirability and economic benefits of such
systems.

b) Power and electric motors

The eectricity statistics published by the Swiss Fed-
eral Office of Energy do not provide any explicit de-
tails about the proportion of consumption attributable
to eectric drives, though earlier figures have cited a
level of around 40%. However, recent surveys and
estimates carried out in Germany and the USA indi-
cate that this may be too low. In Germany, the pro-
portion of dectric drives to overall eectricity con-
sumption is estimated at ~50%, while the corre-
sponding figure for the USA is as high as ~60% - a
leve that is particularly attributable to the wide-
spread use of air-conditioners. If we assume that cir-
cumstances in Switzerland are similar to those in
Germany, we have to conclude that the proportion
hereis probably somewhere in the region of 45-50%.
As before, this high level leaves considerable poten-
tial for saving electricity.

A variety of studies have confirmed this assumption:
in particular, a study carried out on behalf of the
German government and which set out to examine
measures aimed at promoting efficient energy use in
the area of electric motors [14] provides a useful
overview .
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OPAL.: design tool for energy-efficient motors

The initially fruitless negotiations held with the EU
Commission in 1999 concerning the joint marketing
of an expanded version of the OPAL design tool for
motors were reinstated in the year under review. In-
tensive talks led to agreement on the majority of
points, and the resulting draft contract is currently
being examined in depth. It is to be hoped that the
EU Commission will give its approval before too
long so that it will be possible to start marketing this
toal.

In order to draw greater attention to energy effi-
ciency in the area of electric motors and increase the
degree of transparency, it would be useful to collect
al the relevant data and store them in a comprehen-
sive database. The aim of a project called Market
studies on the establishment of a testing centre for
drive systems [10] (cf. photo below) was to identify
how much interest the relevant market players might
have in the creation of such an ingitution, and
whether it would be possible to firmly establish it in
this market.

Testing device of a Swiss manufacturer of electric
motors

The result of this survey among 170 market players
has to be regarded as somewhat disappointing: it ap-
pears that neither suppliers nor users are serioudy
interested in a database or a testing centre for drive
systems. For this reason, a number of new ideas are
currently being devel oped with the aim of promoting
energy efficiency in the area of drive systems by in-
creasing the degree of market transparency.

A study called Ener gy efficiency in compressed air
systems in Switzerland [10] revealed that approx.
150,000 such systems consume around 750 GWh of
dectricity each year, which is equivalent to roughly
1.5% of Switzerland's overall consumption. Com-
pressed-air systems in industrial and commercial
companies account for up to 25% of operational
power consumption. Pneumatic processes often have
alow level of overall efficiency (cf. diagram), and in
economic terms it would till be possible to attain
energy savings of between 5% and 50%. With more
efficient compressed-air systems it would be possible
to save around 300 GWh p.a. in theory and 100
GWh in practice. The measures proposed in this
study are of particular economic relevance to some
10,000 larger compressed-air systems (i.e. with ca-
pacities of 15 kW and over).
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Energy flow of a compressed-air system

Compressed-air systems are complex and call for a
high level of technical and market know-how. A
specialised institute of technology would be a suit-
able independent competence centre for compressed-
air technology, and for this reason efforts are cur-
rently being made to establish an ingtitution of this
kind.

The European Commission (DG Transport and En-
ergy) intends to launch a Motor Driven Systems
Challenge (MDSC) programme in order to imple-
ment the existing know-how in the industry on in-
creasing the energy efficiency of motorg/eectric
drives on a large scale. Thanks to its international

contacts, Switzerland was able to participate in the
preliminary stage and will be on the starting-line
when the programme is launched in 2001. As are-
sult of its participation, Switzerland will be able to
approach the important task of putting the available
findings into practice more quickly through its co-
operation with a large number of countries (includ-
ing France, the UK, the Netherlands, Italy, Norway,
Sweden, Germany, Greece and Irdland). The MDSC
programme will focus on three systems. compres-
sors, pumps and ventilators.

¢) Miscellaneous

The European programme, COST 244b: biomedical
effects of electromagnetic fields, will shortly be
drawing to a close, but plans are in place to extend
it. Further details may be called up on the Internet
[18].

Scientific studies on the phenomenon of sensitivity to
dectricity were conducted within the framework of a
project called Nemesis [16].

Finally, the Federal Council brought its "NIS" ordi-
nance on protection against "electro-smog" into ef-
fect on 1 February 2000.

National and inter national co-operation

The convening of periodical meetings of the various
specialised trend-watching/support groups means
that co-ordination and co-operation between the in-
dustry, universities and the Federal Office of Energy
have meanwhile been secured, and plans are now in
place to reinforce these activities by enlarging the
field of participants. Initial responses from new in-
terested parties have so far been encouraging.

A brief analysis of the various projects carried out
over the past few years has revealed that for every 1
Swiss franc invested by the Federal Office of Energy,
4 Swiss francs have been contributed by third parties
(primarily within the industry). This ratio clearly
demonstrates the high level of commitment on the
part of the industry, as well as the fact that the Fed-
eral Office of Energy only provides subsidiary finan-
cial support.

Periodical contacts are also maintained with other
Swiss sponsors in the area of electricity, most nota-
bly the PSEL (Projects and Sudies Fund of the
Electricity Industry) and the Commission recherche,
dével oppement, prospective de la Chambre romande
d’énergie électrique (RDP-CREE).

An international exchange of information in the area
of high-temperature superconductivity is primarily
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maintained through participation in the correspond-
ing |EA programme.

In the area of energy and information systems, major
efforts are being made to maintain contacts with
partners in the international arena. For example, the
programme head attended a number of events, in-
cluding the three-day EU Conference on the Energy
Efficiency of Household Appliances and Lighting
Equipment, and was able to establish valuable con-
tacts as well as exchange up-to-date information
[15]. The Energy and Information Technology Com-
petence Centre also contributes towards the estab-
lishment of contacts and exchanges of information.
Finally, Switzerland’s membership of the interna-
tional Group for Efficient Appliances (GEA), which
promotes efficient electricity use in the areas of
household dectronics and office equipment, is also
worthy of mention here.

In the area of electric drives and motors, the suc-
cessful completion of negotiations concerning the
marketing of OPAL is a good example of sound in-
ternational co-operation. Furthermore, it is pleasing
to note that Switzerland is able to play an active role
in the international Motor Challenge programme.



Pilot and demonstration projects

TRANSMISSION / DISTRIBUTION
HIGH-TEM PERATURE SUPER-
CONDUCTIVITY

Findings obtained from a variety of research projects
initiated by the Swiss Federal Office of Energy were
subsequently presented to a broader public in the
form of special reports and lectures. In particular, the
results of the FACTS project were brought closer to
the dectricity industry through publication in spe-
cialised journals and on the occasion of a separate
seminar.

The reports resulting from the IEA Implementing
Agreement on high-temperature superconductivity
were forwarded to a variety of interested parties.

APPLICATION / EFFICIENT USE

a) Energy and information technology

The establishment of a new energy agency (the
"eag") comprising relevant associations from the
household appliances, €ectronic entertainment
equipment, IT and lighting sectors, gaveriseto ava
riety of new contacts that are of particular impor-
tance since the agency is an important element in the
implementation process.

A big bank has developed a program for optimal en-
ergy management based on the NT 4.0 operating
system. The programme head has contacted repre-
sentatives of the bank concerned in order to clarify
whether it would be possible to make this software
availableto third parties.

In order to obtain a comprehensive summary of the
various activities, the final report of the Switching of
servers project [11] is to include the findings from
two other projects: AC Manager: P+D project in the
federal administration, and Networking of serversin
small and medium-sized companies.

AC Manager for switching servers (Federal Office
of Energy pilot system)

With these projects it was possible to demonstrate
that it is possible to switch servers off (cf. photo) at
night and during weekends both in a federal agency
and in a small-sized company, and that this leads to
substantial energy savings. The two solutions were
realised using different technologies, and as before
are still in their prototype stage. The aim of this re-
port is to encourage the industry to commercialise
these systems based on the findings from these two
pilot installations by implementing them directly on
servers. Discussions to this effect have already taken
place, but it has to be stated that the industry still
tends to view the idea with a certain amount of scep-
ticism.

b) Power / electric motors

A number of pilot and demonstration projects are
planned for this area, but for various reasons they
will only be initiated in 2001. Discussions with rep-
resentatives from the industry have indicated that
they tend to only attach secondary importance to this
topic.

¢) Miscellaneous

At present the Swiss Federal Office of Energy only
has limited statistics at its disposal with respect to
the ongoing changes in the consumption of eectric-
ity by the various user categories. For this reason it
decided to carry out two feasibility studies in vari-
ous sectors to identify the potential data sources, pro-
cedures for collecting and processing data and the
associated once-only and recurring costs. The first
report dealt with the lighting, household technol-
ogy, mobility and commercial applications [12]
sectors, while a paralled study concerned household
appliances, electronic entertainment equipment,
office and communications technology and indus-
try (motors) [13]. These eight sectors account for
around 80% of overall eectricity consumption, and
this means that the Federal Office of Energy has
sufficient decision-making material at its disposal in
order to refine statistical data in the relevant seg-
ments.

As before, the Electricity programme maintains its
own Internet homepage [19] in order to secure effi-
cient distribution of the results of projects and stud-
ies. All reports may be downloaded free of charge
from this sitein the form of PDF files.

The concept of new types of cooker hotplates would
undoubtedly lead to benefits in terms of energy effi-
ciency, but during the year under review the com-
pany entrusted with carrying out field tests for high-
performance cooking systems went bankrupt as a



result of various management problems, and the in-
dustry concerned also began pulling out of the proj-
ect. Under these circumstances it was no longer pos-

sible to proceed with it, and the Federal Office of
Energy consequently had to abandon it.

Summary for 2000 and outlook for 2001

The Electricity programme was able to achieve its
goal of drawing up a coherent overall electricity
concept based on the four defined priorities. Its con-
cept report was completed in the autumn and is to be
presented to CORE (Federal Energy Research Com-
mission) at the beginning of 2001.

It is pleasing to note that we were able to extend the
IEA Implementing Agreement on High-Temperature
Superconductivity for a further three years. The fact
that the ambitious project concerning an HTSC
transformer in the 10 MVA range had to be aban-
doned was a less positive development. At least we
were able to determine that the process of manufac-
turing long cables in the AC area is till associated
with considerable difficulties. Plans are in place to
initiate new system studies in the area of HTSC in
2001.

Unfortunately we were not able to achieve our goal
of initiating a project aimed at integrating forms of
energy production based on renewable resources into
the distribution network, but preliminary work is
now in progress and a comprehensive project isto be
launched during 2001 with the collaboration of a
number of eectricity companies and the industry, as
well as institutes of technology.

In the area of energy and information technology we
were able to obtain findings from a study on net-
working in households that are of interest to an in-

ternational public and can be used as the basis for
specifying regulatory measures. It is therefore im-
portant that these findings are passed on to a broad
international public. The results of the survey carried
out among small and medium-sized companies with
respect to switching off servers at night and during
weekends are also due to be more widdly distributed
next year. In order to achieve efficient implementa-
tion, we aso intend to work more closely together
with the recently established energy agency.

We were unable to prevent the collapse of the Field
tests on high-performance cooking systems as a re-
sult of the bankruptcy of the main industrial partner,
despite various efforts and interventions on the part
of the programme management. It isto be hoped that
the relevant branch of the industry will pursue the
devel opment of this technology that promisesto yield
attractive benefits.

The fact that the agreement with the EU Commis-
sion concerning the OPAL design tool is close to
conclusion can certainly be regarded as a positive
development. And it was aso important for us to be
able to participate in the preliminary tasks for an in-
ternational project for the promotion of efficient
motors. Unfortunately the degree of success to date
in implementing new findings in the field of electric
drives and testing them in P+D projects has been
rather modest to date, so it is important to reinforce
effortsin this direction.
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