
0EFZS--4323e

F0--35/86
Juni 1986

Österreichisches Forschungszentrum

eibersclor
REPORT 1984
Abridged Version

Gerhard W. Schwach

Translation by Elfriede Pokorny



OEFZS--4323e Juni 1986

FO — 35/86

REPORT 1984

Abridged Version

Gerhard W. Schwach

Translation by Elfriede Pokorny

österreichisches
Forschungszentrum Seibersdorf

Ges.m•b.H.
A-2444 Seibersdorf

Forschungsplanung



ENERGY AND
SAFETY

Work in this area is intended to contribute towards
safeguarding Austria's power supply. Taking into account
the Austrian situation on the energy sector, projects were
concerned above all with investigating the possibilities
for an economic and efficient utilization of energy, with
improving the export opportunities of the Austrian
industry and with increasing the efficiency of energetic
processes.

Energy systems
and strategies

Preliminary studies were undertaken with computer and
numerical methods to solve optimization problems for power
plants and distribution networks, with a view to applica-
tion in energy systems.

The Research Centre Seibersdorf participated in several
working groups engaged in drawing up an overail energy
concept for Austria on behalf of the Federal Ministry for
Commerce, Trade and Industry.

For the Federal Ministry for Science and Research, another
documentation was made of energy research, development and
demonstration projects financed by the Austrian national
and provincial governments. Data were evaluated according
to the system of the International Energy Agency (IEA).
Projects financed by industry were also included in the
annual status report, after extrapolation of the data
collected by the Federal Chamber of Commerce.

Nuclear energy
conversion

Work was continued with Vereinigte Edelstahlwerke AG (VEW)
for using liquid alkali metals as heat conductors in high-
temperrnture power plants.

With the support of the Research Promotion Fund for the
Austrian Industry (Forschungsförderungsfonds für die
gewerbliche Wirtschaft, FFF), the potassium high-
temperature test loop HT-3 was constructed to investigate
corrosion mechanisms occurring in high-temperature alloys
exposed to liquid potassium. Up to the end of 1984 operat-
ing behaviour and the behaviour of components were tested
for 6.630 hours. Valuable results could be established
regarding the behaviour of individual components.

Construction was finished of the first of three natural
convection test loops for potassium designed to examine
flow stability and material corrosion in the boiling and
condensing regions.

Under a research contract with the Austrian Academy of
Sciences, the lithium thermoconvection test loop LILO-1
continued operation. Four test series with steel of the
type 316 SS were concluded. - The second test loop LILO-2
was constructed and started operation after testing. -



Planning continued for a forced convection lithium loop
for which a mechanical pump was developed. - Static
corrosion experiments in lithium at 600 °C were carried
out for the European Cooperation for Fusion Technology.

The prototype of the prestressed concrete pressure vessel
with hot elastic liner and adjustable wall temperature
was constructed as a joint project with several Austrian
industrial companies and with the assistance of the
Research Promotion Fund for the Austrian Industry (FFF).
Test operation was concluded in 1982/83 with the long-term
full-load programme (300 °C hot liner temperature, 120 °C
concrete temperature and 95 bar internal pressure). Thus,
the prototype-vessel, after a series of preliminary
experiments with increasing loads, had been run one year
under these conditions. Comprehensive data are still being
evaluated.

Due to the potential of producing process heat and the
high safety factor, the gas-cooled high-temperature
reactor (HTR) is significant for future development.
Therefore post-irradiation examinations continued for
qualifying HTR fuels irradiated for test purposes.

An order was received by the International Atomic Energy
Agency (IAEA) to investigate changes in the mechanical
and structural qualities of Zircaloy caused by long-term
influence of both hyper-stoichiometric uranium oxide and
simulated fission products.

Non-nuclear Methods for increasing the thermal efficiency and for
energy conversion converting coal into liquid or gaseous fuels or into

synthesis gas will be of importance for future power
supply.

Annex II of the project Energy Cascading of the Inter-
national Energy Agency (IEA) is concerned with the Treble
Rankine Process. Its aim is to improve the thermal
efficiency of conventional power plants to approximately
60 per cent. A study undertaken by the Federal Republic
of Germany, the Netherlands and Austria was to clarify
technical and economic aspects of introducing this type
of power plant. The Research Centre Seibersdorf, together
with Austrian and German companies, had been working on
the problems of potassium evaporator and combustion for
a coal-fired power plant with 600 MW output. The final
report on the cost-benefit analysis was favourable
regarding the feasibility and economic efficiency of a
primary potassium cycle and contained the recommendation
to continue with the programme until the construction of
a power plant.

For the sub-programme High-temperature Materials Testing
and Development, test rigs were built at the Research



Centre Seibersdorf, together with Vereinigte Edelstahl-
werke AG (VEW), to examine corrosion and creep behaviour
of high temperature alloys at temperatures between 750 °C
and 950 °C in corrosive process gas atmosphere and at
defined tensile stress. The project was promoted by the
Research Promotion Fund for the Austrian Industry (FFF).

The prestressed concrete pressure vessel» which was
developed for nuclear processes, is also suitable for
non-nuclear applications. Work continued, jointly with
Reaktorbau Forschungs- und Baugesellschaft mbH & Co (RFB)
and V0E5T-ALPINE AG'and with the eupport of the Research
Promotion Fund for the Austrian Industry (FFF), to
establish the technical and commercial bases for non-
nuclear utilization. Feasibility and efficiency studies
and technical safety analyses showed considerable
advantages vis-a-vis conventional techniques for the
following non-nuclear applications: thermal processes,
storage under pressure and energy storage.

The energy supply system of the Research Centre Seibers-
dorf served as a model for both computer simulation and
experiments to test the power supply of industrial
buildings covering extensive areas. Most effective
measures for energy conservation could be realized by
means of computer simulation, with a 27 per cent reduc-
tion in fuel consumption for 1984, as compared with 1980.
By order of hospitals and industrial companies, analyses
of power consumption and recommendations for saving energy
were made.

As part of a project of the Federal Ministry for Science
and Research, a demonstration model of the small portable
power plant was installed at St. Jakob im Defereggental,
East Tyrol, to study - among other aspects - operational
behaviour during the winter season.

In a project concerned with the utilization of bio-energy
and bio-mass, which is promoted by the Federal Ministry
for 5cience and Research, sugar millet and topinambur were
examined as to whether they are suitable for cultivation
as energy-yielding crops under the climatic conditions
prevalent in Austria. Further work concentrated on the im-
provement of the conversion of bio-mass into ethyl alcohol
by selection and sporulation of potent yeast strains.

The programme for optimizing the utilization of grape
seed groats at the bio-energy converter Horitschon,
Burgenland, was concluded.

The bio-energy converter built at Vilafranca del Penedes,
Spain, under a bilateral agreement continued full
operation.



Safety Nuclear safety was still one of the prime concerns, since
Austria's border states have established ambitious pro-
grammes to use nuclear energy for electricity production:
At the end of this decade approximately fifty nuclear
power plants will be operative in these countries.

Experience gained on the nuclear sector is highly
advantageous for the safety investigation of non-nuclear
plants, for which standards and regulations so far have
generally been less rigorous.

The development of the multi-dimensional kinetic code
RETRANS with variable time segments, which is promoted by
the Fund for the Promotion of Scientific Research (Fonds
zur Förderung der wissenschaftlichen Forschung, FWF), was
continued.

In the field of computer-aided plant analysis, further
work was carried out by order of Gesellschaft für Reaktor-
sicherheit (GRS), Munich, Federal Republic of Germany, in
order to supervise the status of technical safety systems
for nuclear power plants with pressurized water reactors.

The adaption of comprehensive computer programmes in the
fields of thermodynamics, hydraulics and stress analysis
(NONSAP, TRESS) was continued.

The two-phase mass flow teat loop built to examine the
behaviour of mixed air-water passing through large pipes
was used for calibrating a two-phase measuring system by
order of the Central Physics Institute, Budapest, Hungary.

A special grant by the Office of the Federal Chancellor
made it possible to continue with the participation in the
international reactor safety research project OECD-LOFT
(Loss of Fluid Test) until its conclusion in 1986.

Cooperation continued for international standard problems
• 14 (REBEKA, Federal Republic of Germany) and 15 (FIX 2,

Sweden).

According to a decision of the Austrian power industry,
the nuclear power plant at Zwentendorf is to be conserved
until the end of March 1985; a team of experts supervised
the state of conservation. Operative systems and specific
system parts were checked closely in order to test the
efficiency of maintenance and safety measures carried out.

Information was provided for authorities and commissions
concerned with nuclear technologies.

For the project BEFAST (Behaviour of Spent Fuel Assemblies
during Extended Storage) of the International Atomic
Energy Agency (IAEA), investigations were carried on of
the corrosion of stressed and unstressed materials



(stainless and boron-doped steels) used for fuel element
storage tanks.

An order was received for consultation, assistance in
technical problem solutions and evaluation of proposals
for conservation measures to be carried out in the General
Hospital of the City of Vienna.

Determining dynamic processes in solids by way of acoustic
emission analysis makes it possible to locate fractures
and give early warning against dangerous macroscopic
failures. The method was used for the safety monitoring of
mines and large engineering structures made from pre-
stressed concrete.

Waste management Following a decision of the Ministerial Council, a study
was concluded concerning the ultimate storage of radio-
active wastes in medicine, research and industry in
Austria. The Research Centre Seibersdorf was entrusted
with the management of this project. Reports of the
working groups Plant Concepts, Concomitant R 4 D-
Activities and Safety Analyses were finished.

MATERIALS RESEARCH,
ISOTOPE AND

RADIATION
TECHNIQUES

The properties of materials are often decisive for the
realization of methods and techniques. Work for improve-
ment or new development of materials is closely connected
with activities on other sectors, especially energy
techniques.

Isotope and radiation techniques are important fields of
nuclear research and technology. Working with radioactive
substances and ionizing radiation is subject to strict
regulations and calls for special technical equipment and
organization. The Research Centre Seibersdorf has the
facilities required for producing and processing radio-
isotopes as well as conditioning and storing radioactive
wastes.

Materials research
and development

Methods for increasing the thermal efficiency and conver-
ting coal into"liquid and gaseous fuels or synthesis gas
will be of particular importance for future energy
research.

The sub-programme Tests for the Development of High-
temperature Materials is the subject of cooperation with
Vereinigte Edelstahlwerke AG (VEW). Test rigs built at the
Research Centre Seibersdorf serve to investigate corrosion



and creep behaviour of high-temperature alloys at tempera-
tures between 750 °C and 950 °C in corrosive process gas
atmosphere and under defined tensile stress. So far the
following alloys have been tested: Incoloy 800 H, Incoloy
802, Hastelloy X, Nimonic 86 and Inconel 617. Individual
samples have been exposed for more than 10.000 hours.

The project Optimization of the composition and micro-
structure of the alloy type 800 has the aim to develop a
low-cost, corrosion-resistant and creep-resistant high-
temperature alloy. The work, promoted by the Research
Promotion Fund for the Austrian Industry (FFF), is the
Austrian contribution to the COST Programme 501.

Together with the Federal Institute for Materials Testing
(Bundesanstalt für Materialprüfung), Berlin, and the
Technical University Berlin, investigations were started
at the Hahn-Meitner-Institute for Nuclear Research,
Berlin, regarding the correlation between microstructure
and stability properties of high-temperature alloys.

A joint project with Austria Metall Aktiengesellschaft
was concluded, establishing criteria for the heat treat-
ment of aluminium alloys to increase their mechanical
stability without reducing resistance against tension
crack corrosion and layer corrosion.

Work was continued for characterizing precipitation
processes and micro-structures of aluminium alloys by
combining thermoanalytical and electron-optical methods.
The project was subsidized by the Fund for the Promotion
of Scientific Research (FWF).

Cooperation with French and Polish research institutions
was concerned with the clarification of conversion
processes and the determination of activating energies.

In cooperation with the Department of Experimental Physics
of the University of Vienna, neutron-spectrometric
examinations were conducted to investigate structures and
structural changes of aluminium-zinc-magnesium alloys at
different temperatures, the dynamics of phase transitions
in sodium and the atomic arrangement in metal-hydrogen-
systems.

In a joint project with the University of Petroleum and
Minerals, Dhahran, Saudi Arabia, and Austrian companies
and university departments, corrosion examinations
continued of steel and aluminium alloys exposed to
seawater. Analytical methods were completed by installing
an emission spectrometer with glow discharge«

By order of industrial companies, CVD (chemical vapour
deposition) methods were used for the coating of powders,
granulated materials and heavily stressed small parts with
metals, alloys or compounds.



Absorption isotherms and kinetics were measured loading
pure and mixed metal probes with hydrogen, in order to
determine the influence of foreign gases on the absorption
of hydrogen.

Investigations continued of the permeation and diffusion
of hydrogen in steels under various conditions (with and
without radiation, annealing in hydrogen atmosphere and
in air). The aim was to establish theoretical models of
reaction kinetics in gas and of the interaction between
wall material and gas.

Materials
characterization

and analysis

Mainly by order of Austrian industrial companies, thermal
diffusivity measurements within the range of room tempera-
ture to 2000 °C were carried out by means of the laser
flash method, in order to characterize thermophysical
behaviour of multiphase or compound materials.

Investigations were carried out together with a department
of the Technical University of Vienna regarding cutting
tool materials.

Apart from work carried out under contract in order to
determine the thermal diffusivity of materials, investiga-
tions were made of salt minerals together with Bundes-
anstalt für Geowissenschaften und Rohstoffe, Hanover,
Federal Republic of Germany. The Research Centre
participated in a Round Robin Test of reference samples.

Funds were granted by the Jubilee Fund of the Austrian
National Bank Qubiläumsfonds der Oesterreichischen
Nationalbank) for purchasing a thermal diffusivity tester
working on the hot-wire principle to investigate fireproof
materials and insulating concrete.

Other thermophysical measurements, mainly by order of
industrial companies, were concerned with the specific
temperatures and/or linear thermal expansion of different
materials or chemical compounds in temperature ranges to
a maximum of 700 °C.

The ion microprobe was used above all for investigating
surface layers of materials, e. g. for examining the
three-dimensional layer structures of heat-reflecting
sheetings (a project of the Federal Ministry for Building
und Technology) and the outside plating of satellites (in
cooperation with ESTEC).

The production of masks for semiconductors (integrated
circuits) was continued.

In the field of plasma research, the interaction between
ions and wall materials and the dynamics of the permeation
and diffusion of gases in materials were examined.



By order of D. Swarovski & Co., Wattens, Tyrol, traces of
sulphur dioxide were determined in silicon fluoride by
means of mass-spectrometric analyses.

Other applications of the isotope variation analysis were
concerned with anorganic carbon and the differentiation of
marine sediment samples with regard to carbon 13.

The computer-controlled emission spectrometer with glow
discharge, type Spectrumat 1000, was used to analyze depth
profiles of the major alloy elements and non-metallic
parts of chromium-nickel-steels stabilized by molybdenum
and aluminium alloys after different preparatory treatment
with and without sea-water.

By order of an Austrian company, depth profile analyses of
the brass layers on steel ply in tyres were made by means
of the Auger-electron spectrometer.

The construction of an atomic beam spectrometer for
examining solid surfaces by scattering low-energy neutral
atoms was finished. The project was subsidized by the Fund
for the Promotion of Scientific Research (FWF).

Work under contract comprised investigations performed by
means of the scanning electron microscope of mineral
samples and viscose yarns and measurements of the rough-
ness of different ball types. The type, number and size
of fibres removed by wind was determined in pretests
investigating the weathering of asbestos cement sheetings.

By order of Semperit Aktienqesellschaft, work started on
the development of an equipment for the magnetic coding of
automobile tyres. Pretests determining whether the steel
ply in tyre cores and fabrics can be magnetized were
concluded.

Methods of gas analysis were used for determining hydrogen
and deuterium in metals, the gas release of molybdenum and
graphite at higher temperatures and the permeation of
steam through rubber.

Methods of chemical analysis determining impurities and
corrosion residues in lithium and potassium were applied
for routine checks of the alkaline metal plants.

Analyses carried out upon the order of customers included
neutron activation analysis, atomic absorption spectro-
photometry, X-ray fluorescence analysis, thermoanalysis,
gas chromatography/mass spectrometry and high-pressure
liquid chromatography.

Radioisotopes and The production of encapsulated radiation sources was
labelled compounds extended: 96 iridium 192 sources with a total of more than



5.000 Curie and several smaller cobalt 60, selenium 75
and thulium 170 sources were delivered to Austrian firms
and to the International Atomic Energy Agency (IAEA).

Primary radioisotopes were produced as starting materials
for the Research Centre's own labelling requirements and
for customers, with a total output of approximately 750
Curie molybdenum 99, t̂" a parent nuclide of technetium 99m.

Due to the growing demand in nuclear medicine there was
again an increase in the daily production of technetium
99m radiopharmaceuticals ready for injection. More than
40 Curie per month were delivered to nuclear medicine
departments in Vienna. New compounds were developed.

For the production of an aerosol of human-albumin-milli-
microspheres and labelling with technetium 99m, a special
aerosol inhalator was developed and built for use in
pulmonary diagnosis. Several inhalators were delivered to
hospitals.

Radiopharmaceuticals labelled with iodine were produced
once a week, mainly on the basis of the imported cyclo-
trone nuclide iodine 123.

Indium 111 compounds were synthesized for labelling
thrombocytes for diagnostic applications.

New radiopharmaceuticals were taken up for routine
production after clinical testing; more than 40 compounds
are now available.

By order of ÖMV Aktiengesellschaft, mineral oils were
labelled with iodine 131 once a month.

For Austrian and foreign companies, complicated syntheses
were carried out of compounds labelled with carbon 14 or
tritium, many of which were used for the pharmacological
safety evaluation of substances.

Technical
application of

isotopes and
radiation

Optimization and rationalization effects with great
economic advpntages may be achieved by using tracers in
production processes.

The development of a method for measuring the flow rate
of air in road tunnels with longitudinal ventilation was
concluded. The method, in which sulphur hexafluoride is
used as inactive tracer, is fully automatic and yields
precise absolute values of the flow rate of air in one-
minute intervals. The project was carried out together
with Bundesversuchs- und Forschungsanstalt Arsenal (BVFA),
Vienna, and promoted by the Federal Ministry for Building
and Technology.
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Together with Perlmooser Zementwerke AG, a project was
started with the aim to determine the share in the
pollution of the environment of one specific emitter
located in an industrial area with different plants
emitting pollutants. Sulphur hexafluoride is added to
the waste gas plumes so that a selective measurement of
the air distribution is possible. The project is supported
by the Chamber of Commerce for Lower Austria. Automatic
stations are to be developed for taking air samples at
many different points in the environment.

The sulphur hexafluoride method was further used for
measuring flow rates in a plant producing biogas.

Measurements were made at a steam boiler determining
the flying speed of ash and sand particles, by way of
labelling with a short-lived radioactive isotope.

Together with a department of the Technical University of
Vienna, a method was developed for measuring the abrasion
of thermoplast slide bearings during initial phases.

By order of VMW-Montanwerke Brixlegg, Tyrol, investiga-
tions were conducted for the optimization of copper
electrolysis. The project was promoted by the Research
Promotion Fund for the Austrian Industry (FFF).

Localizing leakages in non-accessible pipelines and
containers by using sodium 24 as tracer was one of the
services performed regularly.

Current issues such as the utilization of raw materials,
environmental pollution and the rising demand for energy
have added worldwide to the growing importance of methods
of radiation chemistry and led to their full acceptance
in several branches of industry. In many cases they offer
advantageous alternatives to conventional methods. -
Research at Seibersdorf was concerned above all with
radiation hardening of impregnations and coatings, cross-
linking of thermoplastics and elastomers, investigations
of the resistance of plastics against radiation, tests
examining the radiation-chemical decomposition of pollu-
tants and investigations of plastic dosimeter systems.

Work started on the optimization of radiation curing used
for the preservation of wooden prehistoric findings - a
project supported by the Fund for the Promotion of
Scientific Research (FWF).

For the hardening of cuating layers, a number of irradia-
tions were carried out and samples of coatings - above all
of steel, aluminium and plastic materials - were produced
by order of Austrian firms.
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A project, subsidized by the Research Promotion Fund for
the Austrian Industry (FFF), was continued together with an
Austrian company to develop a method for the production of
abrasives. Work concentrated on the selection of suitable
resin and monomer systems; a few samples were produced.

Investigations by order of an Austrian firm were continued
with regard to the influence ionizing radiation has on
insulation materials used for power cables.

Examinations of cellulose triacetate films made by order
of the International Atomic Energy Agency (IAEA) were
concluded. They were concerned with the suitability of
the material for the dosimetry of gamma and electron
irradiation facilities and showed that the system can be
used for routine dosimetry at high doses.

Further gamma irradiations of plastic and other materials
were carried out on behalf of CERN, with doses of up to 10
gigarad. Investigations of the material behaviour are to
yield information about the maximum duration of exposure
to high radiation.

Studies were begun of the radiation-chemical decomposition
of traces of chlorinated hydrocarbons such as trichloro-
ethylene and perchloroethylene in drinking water. The
project is supported by the Fund for the Promotion of
Scientific Research (FWF).

The number of orders received from Austrian firms for
radiation sterilizations of medical and pharmaceutical
products increased.

Management and
storage of

radioactive wastes

During the extended test run of the incineration plant
for radioactive materials, further measurements were made
concerning the decontamination factors of filters for
various radionuclides. - Material tests for conditioned
wastes centred on cement content, humidity, resistance to
pressure and leaching rates.

For the joint project with Vereinigte Edelstahlwerke AG
(VEW) of constructing a plant for the evaporation of
radioactive waste waters, parameter studies undertaken
at the modified plant were finished.

In order to qualify the method for bituminization of
radioactive or toxic wastes, developed together with
Vereinigte Edelstahlwerke AG (VEW), the pilot plant BIT-2
was built jointly at the Research Centre, with the aid of
the Research Promotion Fund for the Austrian Industry
(FFF). After the successful trial run of the total plant,
the drying stage was separated from the bituminization
process. In the first phase of a large-scale trial run,
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the dryer was tested successfully with waste sludges
resembling those collected in practice.

Work for modifying bitumen by adding artificial resins
was concluded. The goal was to optimize the resistance
to solvents.

A new method was developed for embedding polluted ion
exchanger resins in bitumen.

Wastes were collected by the Research Centre Seibersdorf
on an increasing scale from hospitals, industrial firms
and university departments in almost all Austrian
provinces, for conditioning and intermediate storage.

HEA5URING
TECHNIQUES AND

INFORMATION
PROCESSING

The application of micro- and miniprocessors, the use of
new sensors in flexible system integration, progress in
the development of analog and digital signal processing
for optimizing automatic control and the utilization of
scientific know-how for innovation led to new products or
products with new qualities, thus contributing to the
economical use of energy and raw materials. Many of the
projects were carried out by order of industrial companies
or promoted by the Research Promotion Funds-

Measuring and
sensor techniques

Radiometrie measuring techniques are used to solve special
problems incurred by industrial companies with measuring,
control and automation in production.

By order of Rigips Austria Ges.m.b.H., a measuring gauge
for determining the weight per unit area of gypsum plaster
boards was built and installed at the production plant.
The measuring method is based on the principle of gamma
ray absorption.

Several improvements were made at the microprocessor-
controlled gauge for measuring the weight per unit area
of felt-web directly on the production line. A gauge was
built for demonstration and test purposes. A new measuring
head was produced for the licensee Elektronikbau
Krippner-Kletzmaier Ges.m.b.H.

A prototype device for the quality assurance of felt-web
was built and delivered to the customer.

For producing or drawing sheathed wires, standardized
layer thickness and centric sheathing are essential. A new
method was developed for quick and contact-free sampling
or on-line measuring of aluminium-coated steel wires. Upon
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enquiry of an Austrian firm, the application of this
method to tinned copper wires was investigated. A tender
was made for the fabrication of a gauge for continuous
measuring directly at the tinning plant.

A radiometric method was developed for locating under-
ground gas pipelines made of plastic. By order of the
natural gas supply company in the Austrian province
Burgenland, the gas supply network of Trausdorf with a
total length of 8,4 kilometres was measured.

Laboratory tests were performed by order of Heinz Scholz
Ingenieurplanung GmbH, Bremen, German Federal Republic,
in order to examine whether sand and moisture content of
tapioca, the starch-flour of the manioc root, can be
measured and, if so, to what degree of precision. With
the new method measurements can be made to a precision of
±0.5 per cent of weight.

The system METEODAT S - a partly automatic weather
observation station - was developed according to the
specifications of the Central Institute for Meteorology
and Geodynamics, Vienna. A further small series were built
for Austrian health resorts. Upon enquiries of customers
the METEODAT 5 was extended by a numeric key board for the
input of synop-climat data, an on-line interface for the
data transmission by modem via telephone and the out-put
of the meteorological data on colour screen.

A special equipment, based on the METEODAT 5 system, was
built by order of a municipal department of the City of
Vienna to determine the length of the section of the river
Fischa which is free from ice.

179 pieces of METEODAT H - a partly electric portable
system for simple weather observations - were delivered
to the Federal Ministry for Defence.

The meteorological station METEODAT L makes it possible
to forecast disease development in agriculture and thus
facilitates plant protection management. The programme of
the CMOS computer simulates the course of fungal diseases
caused by Phytophthora infestans (potato) and Cerco-
sporella (small grain). Small series were produced with
a new calculator circuit board and a dew point sensor
instead of a hair hygrometer.

The test stations for platinum resistance temperature
sensors (THERMOKAL) and for heat meter computers
(COMPUKAL) were further developed. One station of each
system was built and set in operation for the district
heating companies at Salzburg and Klagenfurt.

The test station VOLUKAL was developed for the calibration
of the volume measuring part for heat meters. By order of
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the district heating company at Klagenfurt, the production
of one system was started.

A thermoanalytical balance with remote control was built
for thermal investigations of highly radioactive materials
under the conditions of a hot cell laboratory.

On account of orders received, a further small series
was manufactured and delivered of the digital current
integrator NP 2100 with microprocessor control, which was
developed jointly with the Hungarian National Office of
Measurement (OMH Budapest). Upon the request of costumers
for a low-price version, the digital current integrator
DC1 2500 was developed, which has a SESAM Z80 system. The
basic unit contains the following functions: correction
of step voltage, calculation of mean value and standard
deviation for cyclical measurements and recording of data
by way of an integrated printer.

The development of a new generation of equipment for the
quality control of coated high-temperature reactor fuel
particles was continued: The particle size analyzer now
combines measurements of both diameter and shape factor.
By order of Nuclear Fuel Industries, Tokai, Japan, a
particle size analyzer and a shape factor analyzer were
built and installed, together with the computer.

Radiation
measuring

techniques and
dosimetry

At the dosimetry laboratory, which is run together with
the Federal Office of Calibration and Measurement,
comparison measurements were carried on with the primary
standards for X-radiation and gamma-radiation.

Radiation protection and therapy dosimeters were calibra-
ted by order of customers.

Together with the Dosimetry Department of the Internatio-
nal Atomic Energy Agency (IAEA), the Hungarian National
Office of-Measurement (OMH Budapest) and the National
Bureau of Standards (NBS Washington), a portable graphite
calorimeter with heat loss compensation was produced for
the absolute measurement of the absorbed dose of high-
energetic photon radiation. It has a greater sensitivity
than all previous dose calorimeters. Four complete systems
were built to serve as primary standards for Hungary,
Italy, Austria and the International Atomic Energy Agency
(IAEA). The project was supported by the Fund for the
Promotion of Scientific Research (FWF).

For the calibration of radiation measuring equipment and
dosimeters, ionization chambers made from polyacetal
resins were developed for secondary standard dosimetry
systems, together with the Hungarian National Office of
Measurement (OMH Budapest):
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* a 10000 cnK chamber for environmental dosimetry
* a 1000 ciTK and a 30 cnr chamber for radiation

protection dosimetry
* an 0.4 ciTr thimble chamber for clinical dosimetry.
A further small series was manufactured upon orders
received and delivered after calibration.

For environmental monitoring the prototype of a 120 litres
ionization chamber was built and tested in international
comparison measurements.

For environmental monitoring by helicopter, a radiation
detector was developed which makes it possible to survey
a ground surface area of 2000 square kilometres from a
height of 30 to 100 metres in only one hour. The detectors
are used by the Federal Ministries for Defence and for the
Interior.

Construction was continued of a anechoic chamber for
measuring microwaves and high-freguency radiation under
exactly defined conditions.

The personnel monitoring service, which is reguired by law
for radiation workers in Austria, evaluated some 13.000
thermoluminescence dosimeters per month, using fully auto-
matic systems.

By order of the Federal Ministry for Building and Techno-
logy, measurements were made of the shielding effects
provided by building materials and shelter walls against
gamma radiation. In-situ measurements were undertaken at
various shelters to examine the protection they offer
against nuclear radiation.

Signal processing,
monitoring and

control techniques

For connecting various computers, measuring and other
units, located in different departments in the Research
Centre Seibersdorf, a ring area network (local area
network) with time segmented optical pulse transmission
(TOP-NET) was installed. Transmission is by way of a fibre
optic light guide system. Information is transferred via
a time multiplex process with fixed frame format. In con-
trast to other data networks, TOP-NET has a defined trans-
mission time of approximately one millisecond - indepen-
dent from network load. It is eguivalent to the rotation
time of the frame. - The system, installed at Maschinen-
fabrik Heid AG, Stockerau, Lower Austria, was enlarged.

According to customers' requests, the facsimile printer
FAXPRINT 20 was extended to the autonomous facsimile and
teletype reception system FAXPRINT M. The system contains
a modified standard receiver and interface circuits for
the usual input signals. For receiving radio signals
within the frequency range of 100 kHz to 150 kHz a



16

special triple frame antenna was developed, which is
capable of having the direction of its maximum sensitivity
changed electrically without moving the antenna itself.
One system each was supplied to the Federal Ministry for
Defence, the Austrian Broadcasting Corporation (ORF) and
the Federal Office for Civil Aviation, Vienna.

Work was continued concerning the output unit of the ion
microprobe for digital image storing and processing. The
dialog software (zoom, cursor and quadrant control, test
programmes) for the operator's terminal was further
developed. A DMA interface was built for connection to
a POP 11 computer.

After testing the measuring gauge for the fast deter-
mination of the grain size distribution of sands,
installed at the concrete mixing machine of a plant
producing prefabricated building components, development
was started for serial construction. Together with
Allgemeine Baugesellschaft A. Porr AG, Förderanlagen und
Maschinenbau GmbH (FMW) and CHEMCO Bausysteme Ges.m.b.H.,
a sample type is being built for production. Work is
supported by the Research Promotion Fund for the Austrian
Industry (FFF) and the Federal Chamber of Commerce.

A prototype was built and installed at an Austrian company
for recognizing patterns and positions and controlling the
positioning of spherical items for final packaging. An
order was received for manufacturing two machines.

Under the contract received for automizing vulcanization
test machinery, two plant units were built and delivered
to the customer.

An order was received from a company in Lower Austria
to build a prototype system for signal recognition and
automatic control for a rotary pelleting machine.

The system for coating films with lacquer was set in
operation. Multichannel digital/analog converters and
voltage frequency converters produce the variable
frequencies required for controlling five stepper motors.
The lacquers are h dened by means of electron beam
irradiation.

By order of ÖMV Aktiengesellschaft, a pulse control was
developed for the maqnetic couplinq of motor and pump for
the pressure control in measuring the separation of gas
and oil in gas/oil mixtures. It was tested during opera-
tion. Based on the experience made with the prototype,
four control systems were completed and installed.

Radioactive iridium wires are used in radiation tumor
therapy. Together with the Radiation Therapy Department
of the City Hospital of Vienna - Lainz, the afterloading
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unit MINIRAD was developed for the automatic transfer of
the radiation sources into the needles used for irradia-
tion. Built in module technique, the unit can be equipped
with up to nine channels according to demand. Each channel
is controlled by a microprocessor.

The programme for the safety system of the dosimetry
laboratory monitors all safety-relevant inputs, directly
unblocks measuring facilities, if necessary, and controls
indicators and alarm devices. Several sensors were added
to the system due to extended safety regulations imposed
by authorities.

The dispenser control PAN 1 was developed for the automa-
tic filling of radioactive liquids into containers. It
calculates the amount of the liquid to be dispensed on the
basis of existing and desired radioactivity. The programme
was improved and modified according to experiences made in
practical application. A second filling unit was connected
to the system.

Scientific-
technical

data processing

The development of real-time software has the aim to
increase reliability and efficiency of processors and
communication systems.

The graphic package GRAPH-11, which is independent from
the output unit, was extended. It can be used for graphic-
assisted process control, for on-line and off-line presen-
tations and for the evaluation of large amounts of data
and signals with process feedback. For special require-
ments, GRAPH-11 can be modified by the selection of
options in a dialog system.

The development of a three-dimensional graphic package for
the dynamical presentation of objects was continued.

By order of österreichische Philips Industrie Ges.m.b.H.,
a software package was prepared for a safety system for
monitoring industrial plants and buildings. It consists of
an interactive editor and a process-controlled alarm unit
with interface to the ISO-standard graphic core system on
metafile basis.

For MUPID (Multi-purpose Universal Programmable Intelli-
gent Decoder) the PASCAL-compiler for the loading of
parameters and the loading and interlinking of screen
pages was finished. The project was carried out by order
of the Federal Ministry for Science and Research, jointly
with the Institute for Information Processing, Graz.

In cooperation with ITT Austria Gesellschaft m.b.H., the
software for the on- and off-line operation of the public
btx pay terminal was prepared on the basis of MUPID.
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Prototypes were tested according to the different require-
ments of users in Germany, 5weden and Austria.

By order of ITT Austria Gesellschaft mbH, the programmable
test and maintenance computer for complex microprocessor-
controlled exchange und control systems was improved on
the basis of practical experience, regarding operating
convenience and range of application.

Work was continued in the field of software quality
assurance•

A communication protocol tester was developed for
applications in process communication and safety systems.

For the experimenting robot system RHINO with learn mode
and interactive user interface, software packages were
improved for demonstration programmes.

Cross development systems for PASCAL and MC 68701 were
built for the VAX 750 computer system.

Work started on drawing up a programme package for simula-
ting signal flow in time-critical applications of logic
circuits.

Applied software
and

information systems

The multiphase statistics programme package SAPP was
established for the evaluation of experiments yielding
large amounts of data. It facilitates the execution of
current statistical analyses including pre- and post-
tests. The evaluation forms and charts are automatically
drawn up in DIN A4 format.

The Literature Information Service Seibersdorf with on-
line access to host computers in Europe and the USA
handled enquiries from clients and staff members for both
retrospective search and current awareness services. After
contacting PERGAMON/INFOLINE (United Kingdom) and STN---
INTERNATIONAL (USA), ten host computers with a total of
more than 200 data banks are now available. Literature
published in Austria in the fields of energy . physics .
mathematics was collected, processed and distributed to
international data banks.

ENVIRONMENTAL
PROTECTION,

HEALTH AND FOOD

Twelve years ago the Club of Rome predicted that environ-
mental pollution would increase enormously, and that a
reduction in the food production would lead to a decrease
in the world population. This prognosis was followed by a
worldwide reconsideration: Awareness of the quality of the
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environment has become more pronounced; scientific
research provides the bases for controlling developments
by national legislation or international agreements and
guidelines.

Projects of the Research Centre Seibersdorf were carried
out mainly in relation to international programmes and
bilateral research agreements or by order of industrial
firms, authorities and institutions.

Radiation
protection -

civil protection

Radiation monitoring of staff members of the Research
Centre Seibersdorf, required by law, included dosimeter
evaluation, incorporation monitoring (urine analyses and
whole-body counting) and working place check-ups.

For environmental monitoring, radioactivity was measured
in the air, in ground and surface waters, in the immediate
and further surroundings of the Research Centre.

By order of the Federal Ministry for Building and Techno-
logy, a project team started on a study for determining
the radon concentrations in 500 apartments, the exhalation
of radon from building materials and the air change rates
in living rooms.

By order of the Federal Ministry for Health and Environ-
mental Protection, Immission measurements of radio-iodine
were made in districts situated near the Austrian border
and radionuclides were determined in air and ground
samples collected in these areas.

In the field of civil protection, examinations of shelters
were made with regard to the shielding effects of alls and
ceilings against gamma radiation and to the performance of
ventilation systems and other components. Work subsidized
by the Federal Ministry for Building and Technology was
continued concerning the adsorption properties and the
long-time behaviour of filter sands for highly toxic or
radioactive substances.

For hospitals, surgeries, public authorities and trade
and industrial enterprises, licensing certificates were
issued for the installation and operation of radiation
facilities, isotope instruments and equipment for handling
radioactive substances. Periodic leak tests of radiation
sources and investigations of the decontamination proper-
ties of lacquers and paints were continued.

The Training Centre for Radiation and Environmental Pro-
tection provided instruction for industrial and medical
radiation workers, as required by law. Courses in
radiation protection were held for members of executive
organizations and emergency squads.
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Environmental
research and

analytics

First steps towards reducing the growing pollution of the
environment by heavy metals and organic substances are the
determination and the analysis of the pollutants, which
are, for example, emitted by industrial plants, power
stations or households, or affect man at his working place
or via incorporation in the food. Methods used were above
all atomic absorption spectrophotometry, neutron activa-
tion analysis, gas chromatography/mass spectrometry and
high pressure liquid chromatography.

Environmental monitoring was carried out by order of the
builders of the coal-fired power plant Dürnrohr, Lower
Austria. The project comprises among other targets: the
determination of background levels of heavy metals and
polyaromatic hydrocarbons in soils, water and plants,
yield analyses of agricultural plants, the investigation
of agricultural and ornamental plants with regard to
damages and analyses of dust filters. For the first time,
measurements of the water-household of plants were made
in open top chambers. Work on this project running full
scale in 1984 yielded comprehensive data with regard to
environmental pollution in the respective area.

The Research Centre Seibersdorf was entrusted with the
project management of the research initiative against
forest damage by the Federal Ministry for Science and
Research.

By order of Allgemeine Unfallversicherungsanstalt (AUVA),
Vienna, examinations were carried out to determine traces
of heavy metals (lead and nickel) in hairs of persons
exposed to occupational hazards. Due to easy sampling
and the accumulation of the heavy metal traces during
the growth period, hairs are ideal bio-indicators for
the determination of pollution hazards. The new method
is superior to standard investigations.

Investigations of heavy metals in the system soil-water-
plant were concerned with the toxicity of cadmium and zinc
for oats and rape, the essential significance of nickel
for legumes, the extractability of heavy metals out of
soils by five different solvents and the availability of
numerous elements in forest ecosystems.

Samples of vegetables taken from cultivated areas in the
vicinity of an incineration plant for special waste were
tested for their heavy metal content. Considerable
concentrations of chromium, nickel and zinc were found.

The combination gas chromatography/mass spectrometry was
used for analyzing quality and quantity of natural sub-
stances and new compounds as well as the structures of
metabolites of environmental pollutants, tobacco ingre-
dients and Pharmaceuticals. Methods for tobacco smoke
analysis were extended.
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Investigations of passive smoking under normal living and
working conditions were continued together with Austria
Tabakwerke AG, Vienna.

Samples of fly ash and filter residues from an incinera-
tion plant were examined with regard to their contents
of less volatile organic compounds: Both non-chlorinated
and chlorinated polycyclic aromatic carbohydrates were
detected.

By order of customers, samples of drinking water from
wells in the vicinity of the Research Centre were examined
with regard to their content of chlorinated organic
pollutants (above all of residual solvents).

Together with Allgemeine Unfallversicherungsanstalt (AUVA)
and the Central Labour Inspectorate (Zentrales Arbeits-
inspektorat), Vienna, investigations were carried out
regarding the hazards incurred by workers in Austrian
steel and rubber processing factories through nitros-
amines found in the working environment. As these com-
pounds may induce mutations or tumours in man, chromosomes
of lymphocytes were analyzed with regard to possible
changes.

The uptake of hexachlorobenzene by oil pumpkin after
application to roots and leaves was examined in pot tests.

On behalf of the federal government, investigations were
carried out concerning the possibility of separating
sulphur dioxide and nitrogen oxides from flue gases
emitted by industrial plants and large fireplaces by
means of methods using electron-beams.

Studies were concerned with the situation of domestic
industries regarding products, methods and plants not
harmful to the environment as well as with the current
state of development of photovoltaic processes with
special regard to the situation in Austria.

Further activities comprised consulting services for
public and private bodies and the drawing up of compre-
hensive documentation concerning the environment, above
all emission-reducing methods and measures.

The joint project Building Materials and Living Quality
for determining objective room climate factors in depen-
dence on the relevant building materials was concluded.
The aim was to define optimal properties of building
materials for modern construction techniques. Work was
subsidized mainly by the Federal Ministry for Building and
Technology. The main test with three animal generations in
houses made from concrete, bricks and wood was concluded.
Comprehensive data are being evaluated.



22

DNA research
and

biotechnology

Work continued regarding damage by various agents to the
deoxyribonucleic acid (DNA) - the carrier of the genetic
information - and the various repair mechanisms in the
cell which guarantee genetic integrity.

Investigations were carried on to determine the effects
of flow radiation doses. Secondary damaqe to lymphocytes
of radiation workers caused by uv-radiation is followed
by increased incorporation of tritium-labelled thymidine
into the deoxyribonucleic acid during unscheduled DNA
synthesis. The reason for this may be increased damage
of the deoxyribonucleic acid due to primary radiation
effects, loose chromatin structures or an intensified
repair capacity.

The altitude of the living place may possibly influence
parameters of the DNA metabolism« Residents of Obergurgl,
a village in the Tyrol situated at 1927 meters altitude,
were examined for a study which showed a reduction of
semiconservative DNA synthesis in the blood lymphocytes,
together with an increase of unscheduled DNA synthesis,
of excision repair and of poly(ADP-ribose) synthesis« The
results were compared with the values derived from persons
living at Illmitz (118 meters altitude), Burgenland.

An analysis of the freguencies of sister chromatid
exchanges in lymphocytes of test persons showed that the
spontaneous rate is strongly influenced by endogenous and
exogenous factors such as virus infections, uv-irradia-
tion, alcohol and cigarette consumption.

Drugs and plant extracts used in geriatric medicine, such
as procaine, extr. allii and extr. ginseng, were examined
with regard to their effects on the DNA metabolism.

For the project DNA repair and influences of diseases,
a study was made of the effects of non-ionizing electro-
magnetic radiation.

Work continued together with hospitals to investigate into
pathogenesis and aetiology of diseases and to perform
tests for optimizing radiation tumour therapy. In patients
with systemic lupus erythematodes (SLE) or chronic poly-
arthritis (cP) there is an increase of spontaneous sister
chromatid exchanges independent from medical treatment.

Under the international programme Agrarian biotechnology
of the International Atomic Energy Agency (IAEA) and the
Food and Agriculture Organization (FAO), two training
courses of six weeks each were held at the Research Centre
Seibersdorf in 1984. Work was subsidized by the Federal
Ministry for Science and Research.
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Safety evaluation -
toxicology

Test batteries available for recognizing the mutagenicity
and/or cancerogenicity of a substance comprise simple
short tests with microorganisms, tests with tissue culture
cells, chromosome analyses, micronucleus tests with
mammalian cells and complex tests with animals.

Microbiological screening tests were further improved
and rationalized with the aid of automatically operating
equipment. Preparations were finalized for conducting work
under Good Laboratory Practice (GLP) conditions.

Microbiological antibiotics analyses were extended.
Various groups of substances - plant extracts, animal
food, drugs - were examined with regard to genetic
toxicity.

Increasing safety requirements for the use of chemical
products have led to a growing demand for toxicological
examinations of substances. The Research Centre Seibers-
dorf is Austria's largest independent institute carrying
out toxicological routine tests upon the order of
customers. Basic investigations, as required for example
by the European Community (EC), and further tests are
performed according to international and national Good
Laboratory Practice (GLP) regulations.

By order of Austrian and German industrial companies,
toxicological examinations were carried out with regard
to acute and subchronic toxicity, local compatibility,
fertility, ecotoxicology (fish and Daphniidae), genetic
toxicity and mutagenicity. Groups of substances tested
were Pharmaceuticals, cosmetics, technochemicals, plant
extracts (used as Pharmaceuticals), pesticides, herbicides
and disinfectants.

For a project of the International Atomic Energy Agency
(IAEA), chromosome analyses were made of persons exposed
to radiation.

Tests for optimizing existing methods or introducing new
ones were mainly concerned with ecotoxicological investi-
gations and studies for reproduction toxicity.

Research in
the system

soil-wster-plant

The field test for evaluating fertilization with both
straw and sewage sludge was continued with culture and
harvest of winter wheat at the Experimental Station Groß-
enzersdorf, Lower Austria, together with the Department
for Cultivation of Plants of the University of Agriculture
Vienna. Test results showed that the replacement of
mineral nitrogen by sewage sludge does not impair crop
yields. The project was supported by the Federal Ministry
for Health and Environmental Protection.
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A pot test was started to clarify nitrogen fixation by
pea, lentil and bean; summer wheat and barley were used
as reference plants. The plants were cultivated in a
soil with low nitrogen content, with increasing doses of
nitrogen. Higher crop yields could be achieved with the
grains whereas the legumes showed no reaction.

In a pot test with three types of soils, the influence of
different doses of waste compost was examined as to yield
and heavy metal content of summer wheat (Svenno): Higher
doses of compost usually led to increases in yield-
Tests were carried out, subsidized by the Federal Ministry
for Agriculture and Forestry, to examine the uptake of
magnesium by plants from different soils with varying
water contents. In a preliminary experiment, the chemical
availability of magnesium in 13 soils was investigated by
extraction.

Long-term tests in large containers with brown soil and
chernozem were started to determine the effects of ferti-
lization using NPK commercial fertilizer and composts of
garbage and sewage sludge, farmyard manure and grape seed
groats. Oats and rape were cultivated in the first year.

By order of the Federal Ministry for Science and Research,
investigations were started on whether grape marc com-
posts C8n be used as inoculation base for mycorrhizae in
vine-yards (cuttings and seedlings).

By order of the Austrian Association for Agricultural
Research (österreichische Vereinigung für Agrarwissen-
schaftliche Forschung, ÖVAF) and the Agricultural Coopera-
tive Society Lower Austria (Niederösterreichische Saatbau-
genossenschaft), work was continued for the production of
potato clones freed from viruses by means of plant tissue
culture and for the propagation of virus-free seeds. About
11.000 cuttings were delivered in the spring of 1984 and
have so far proved successful with regard to health and
yield.

The potato breeding programme was continued with anthere
cultures and cross-breeding of different varieties in
order to reduce chromosome numbers.

Both projects were promoted by the Federal Ministery for
Agriculture and Forestry.

Different strains of the potato virus S were examined
with several brands of potatoes and test plants. Great
differences could be observed in virus propagation after
inoculation of the different brands.

By order of the Association of Austrian Paper Industries
(Vereinigung Österreichischer Papierindustrieller) pre-
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liminary investigations were started for in vitro
propagation of spruce and birch.

Methods of meristem culture were extended to woody plants;
on cherry rootstocks several clones could be bred.

INDUSTRIAL
CONSULTING

Small and medium-sized enterprises, lacking the capacity
for undertakinq research and development on their own,
have to cooperate more closely with research institutions
than large companies which can afford their own research
departments.

More than 25 years' experience in carrying out complex
research assignments, developing new systems and manu-
facturing prototypes and small series are the basis on
which the Research Centre Seibersdorf offers assistance
to the industry for the solution of technical problems
and the realization of innovative products for successful
marketing.

Product-oriented
technology
consulting

A consulting programme geared to regional conditions
was established together with the chambers of commerce
(Kammern der gewerblichen Wirtschaft) in the Austrian
provinces Salzburg, Carinthia and Vienna. Under this
programme, initial consultation is offered free of charge
to the enguiring company, to be followed by a basic
consultation service promoted by the chamber of commerce
if the project promises success.

A special promotion programme for small and medium-sized
enterprises was drawn up together with the chamber of
commerce of Lower Austria in order to further the
development of new products and methods in the field
of environmental protection techniques.

Computer-a:\ded
engineering and

design (CAE, CAD)

Modern construction methods of engineering and design
were used more extensively for manufacturing prr'r.otypes
and pilot series of products developed at Seibei-sdorf as
well as for manufacturing by order of customers. '

One of the major issues was the design of components
not readily available on the market such as handling
systems, precision guiding carriages, gripping devices
and kinematic elements, with special emphasis placed on
know-how, the use of specific materials and highest
precision with regard to function and quality assurance.
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Further work was concerned with drawing up a background
simulation programme assisted by three-dimensional
computer graphics.

Computer-aided and
computer-integrated

manufacturing
(CAM, CIM)

The special know-how acquired in developing, constructing
and building equipment for handling radioactive materials
was used for manufacturing complex systems which can auto-
matically carry out functions such as screwing, weldinq,
changing and positioning without manual interference.

A preliminary project for a flexible production line was
concluded with an engineering firm.

An order was received from Austria Alu-Guss AG, Ranshofen,
Upper Austria, for automizing a production line for
aluminium car rims.

A panoramic exposure equipment for calibrating thermo-
luminescence dosimeters was built for the dosimetry
laboratory at Quito, Ecuador.

Marketing concepts,
technology

market research

On behalf of the Federal Ministry for Science and
Research, Seibersdorf participated in work on a study
Research Cooperation Science - Economy in Austria.

Cooperation agreements with the Federation of Austrian
Industries (Vereinigung Österreichischer Industrieller)
and several financing companies are shortly to be
concluded.

Work was continued for drawing up a central marketing data
bank.

Public relations activities and advertising were intensi-
fied. Participation in national and international trade
fairs, exhibitions and presentations, advertising in
technical journals, press releases and direct mailing to
companies served to inform the public about Seibersdorf's
latests developments, especially in the fields of micro-
electronics and metrology.

Technology
scenarios,

branch studies, and
technological

corporate planning

The increasing influence of new technologies on industrial
production calls for a close investigation into possible
trends and developments of the life cycles of products,
product groups and methods. Apart from consulting, techno-
logical corporate planning and the drawing up of scenarios
and programmes are gaining more and more importance for
the industry, for federal institutions and for public
corporations.
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On behalf of the Federal Ministry for Science and
Research, the basic study Microelectronics was carried out
with regard to one of the major topics of the Austrian
Research Promotion Programme: Microelectronics and
Information Processing.

An analysis of development strategy and budgeting was
performed for Steyr-Daimler-Puch AG. Special emphasis
was placed on research planning, technology development
and changing trends-
Models for integrating different functions within an
enterprise with regard to flexible automation were
established together with departments of the Technical
University Vienna.
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