
Cabinet minister for Economic Affairs G.M.V. van Aardenne,
addressing the conference on the occasion of the 25th
anniversary of the Netherlands Energy Foundation.

Fission energy

A few days after the closing da te of this report, the National Assembly approved a law
authorizing the electric utilities to sign contracts for the reprocessing of spent fuel
elements of the 50 MW nuclear power plant at Dodewaard in England and those of
the 450 MW Borssele station in France. Plutonium recovered from these fuel
elements will eventually be recycled in the fast reactor under construction at Kalkar
as a joint Belgium-German-Dutch venture.
Two successive governments of opposite political flavour have held the view that in
the eighties three new plants of 1000 MW each should be ordered. Whether this will
happen has been made dependent on the outcome of a nationally organized public
discussion which is expected to take two years. A steering committee for this
discussion has now been appointed.

The past year has seen the completion of a number of studies, initiated at the
request of the Dutch licencing authorities, on certain safety issues of the two
operating nuclear stations, some of them raised in the wake of the Three Mile Island
incident. Other ECN activities related to the operation of these plants have been the
examination of radioactive items, mainly fuel rods and neutron absorbers, for the
Dodewaard station and experimental work on plant surveillance at Borssele. As a
background to these activities, and pending a decision on the construction of
additional nuclear plants, ECN is performing experiments on emergency cooling
under contract with the European Commission and participating in several
international programmes, such as the OECD Halden Reactor Project, the Loss-of-
Fluid Test in Idaho and more recently the High Burnup Effects Program initiated by
the Battelle Pacific Northwest Laboratories.
A larger, although now diminishing, experimental effort concerns the sodium cooled
fast reactor. After more than ten years of work, projects on sodium boiling behind
flow blockages and on fuel pin failure due to cooling deficiencies, both of which
have helped to reduce uncertainties regarding safety, are being concluded.
Research on creep and physical behaviour of structural steel, which has led to
important conclusions regarding the Kalkar reactor, is being reduced. The same
applies to the evaluation and compilation of nuclear data, which have helped
decrease uncertainties in the effects of fission products on reactivity. These
programme reductions are only partly balanced by the start of a new series of
experiments on transient overpower in fuel pins, for which most technical
preparations have been completed.
Now that the reprocessing contracts for the two operating power stations have been
signed, one must foresee the eventual return of the wastes. Although the volume of
these would be quite small, this has given new impetus to studies on disposal in
salt domes in the eastern Netherlands. In this context ECN, with financial support of
the European Community, is performing convergence measurements on a deep
borehole drilled in the Asse-ll salt mine in the Federal Republic of Germany.



In co-operation with the transformer division of HOLEC. ECN
has undertaken to construct an 8 Tesla niobium-titanium
superconducting solenoid. The coil will be placed in the
Swiss-ltalian-Dutch SULTAN test rig for research on power
current conductors. Photo shows the winding tench at
Holec's establishment in Nijmegen.

Fusion energy and superconductivity

Following the formal approval of the fusion research programme of the European
Community for the years 1979-7 983, a new association contract has been signed
between the Community and FOM, the Foundation for Fundamental Research of
Matter, which is responsible for plasma physics research in the Netherlands.
Continued experiments on plasma confinement and heating are foreseen in the
FOM institute of plasma physics at Nieuwegein as well as in some smaller
laboratories.
The new European programme pays increased attention to the technical problems
of fusion reactors outside the domain of plasma physics. This shift is even more
pronounced in the draft programme for the overlapping period 1982-1986, which is
now under discussion. A focus for the technological research is to be provided by a
large experiment, the NET-project which may or may not coincide with the INTOR-
project now under discussion under the a uspices of the IAEA.

It is in line with these developments that an increasing portion of the Dutch
association with the European programme involves technological research at ECN.
To provide the legal basis for this FOM has concluded a subcontract with ECN. The
work under this subcontract includes neutronics and other studies related to the
NET programme, examination of samples of vanadium and other bcc metals
exposed to both helium atoms and neutrons, and increasing contributions by the
groups which in the past have been working on nuclear data and on structural steel
behaviour for the fast reactor. A joint activity of FOM and ECN over the past years, in
which also the electric utilities participated, has been the conceptual study of fusion
reactors based on the screw-pinch principle of plasma confinement. This work has
now been concluded by the publication of a report on a design in which, in contrast
to previous ones, superconducting coils are used.
Superconductivity research at Petten, which is carried out in close co-operation with
Dutch industrial firms, is aimed both at new methods of fabricating multifilament
conductors based on the A-15 alloys and on the development of magnet coils. A
design study of a saddle-type coil for magnetohydrodynamic conversion has been
concluded; attention is now mainly directed to the manufacture of the coils which
will constitute the Dutch share in the SULTAN test facility now under construction at
Villigen in Switzerland as a joint project of Schweizerisches Institut fur
Nuklearforschung, Comitato Nazionale per I'Energia Nucleare and ECN.



Comparison between ash from ana tmospheric fluidized bed
combustor (top) and a 'conventional' powdered-coal fuelled
furnace (bottom). The difference may be noted between the
spherical shape of the powdered-coal ash particles, caused
by melting at high temperatures, and the sharp, angular
shape of the AFBC ash particles, which gives evidence fora
much lower operating temperature.

Energy from fossil fuels

After the discovery of huge amounts of na tural gas around 1960 coal, except for
steel making had become virtually unknown in the Netherlands. More recently the
importance of the indigenous gas as a strategic reserve has become better
appreciated and it is now the policy of the government to increase the share of
imported coal. In connection with this a committee appointed by the Minister of
Economic Affairs has recently proposed a national programme of research,
development and demonstration forthe years 198T-1985, involving government
expenditure of about 900 millions guilders. A large fraction of this effort will be
directed at coal gasification, on the other hand renewed utilization of the Dutch
coal reserves (which are at great depth) is considered only a long term possibility.
Another national programme still under discussion concerns MHD and other
advanced conversion systems. An important step in this area has been the
completion of anew MHD facility a t the Technical University of Eindhoven, which
will also be the subject of a co-operation with the United States Department of
Energy.

In order to gain practical experience with a coal burning system ECN has
had a 2 MW atmospheric fluid bed furnace installed in the site heating plant at Petten.
It is to supply steam starting next winter. A much smaller experimental AFBC unit
has been in operation for some time. Discussions are in progress on the construction
of a PFBC research and development facility in co-operation with
interested industrial firms.
For the national MHD studies ECN and its industrial partners have worked out
reference designs of two 600 MW coal fired power stations, one with an open cycle
MHD generator, the other with a closed argon circuit.
Neutron activation analysis has turned out to be a powerful tool in balance studies
of the inorganic constituents of coal in combustion plants. In samples obtained
from a coal fired power station, the distribution of more than forty elements was
determined over the bottom ash and over the successive electrostatic precipitator,
showing enhanced concentrations of volatile elements in the fractions of small
particle size. The same method is being used in laboratory experiments on the
leaching from combustion residues and from industrial products in which these are
incorporated. For field studies of atmospheric pollution by sulphuric acid, nitric acid
and their ammonium salts, a sampling technique has been worked out in
co-operation with the University of Dortmund. The samples obtained, as well as rain
samples collected, are analysed by means of computerized ion-chromatography.
Other atmospheric pollution studies at Petten are focussed on the role of aerosols,
including the salt particles in the coastal regions of the Netherlands.



Cutaway view of (fie
2 MWAFBCboiler, being
installed in the central
heating system of ECN's
research centre at
Petten.



Wind turbine (height 22 m, rotor diameter 25 m) at the research centre of ECN. Petten.

Wind energy

National research programmes of the kind now
considered for utilization of fossil fuels are existent
for other energy sources, such as solar and
geothermal heating, wind power and flywheel
storage. Some of these programmes are managed
on behalf of the government by the Project Office of
Energy Research, attached to ECN and located at
Petten. The results of the first five years of wind
energy research and recommendations for a
continuation were presented at a meeting on 18th
May in Utrecht In this report both the possibilities of
large turbine parks for centralized electricity
production are assessed, as well as the possible
decentralized applications.

As a part of this national programme an
experimental wind turbine with a span of 25 m was
installed at the ECN site. It will be used in the first
place to study the response of such an installation to
fluctuating loads. Another point of attention will be
the operatonal strategy in the supply of electric
energy to the grid. The turbine is equipped with a
DC-generator with a solid state converter. In this
connection mention should be made of theoretical
work performed by ECN on the effect of the
incorporation of large wind turbine parks in the
electric grid. In order to meet the keen interest there
is in the Netherlands for small scale application of
wind power, a part of the Petten site has been made
available for testing smaller wind turbines.
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Preliminary to the experiments on transient overpower in fuel pins, mentioned in the chapter on
lission energy, a test rig has been constructed, in which measurements on stationaryanddynamic
behaviour can be performed, both out-of-pile and in the HFR.

Utilization of the Petten
research reactors

Most of the irradiations for materials testing and for
analytical purposes mentioned in the preceding
sections are performed in the High Flux Reactor
(HFR), which has a thermal power of 45 MW. It forms
part of the Petten establishment of the European
Joint Research Center and is utilized under a so-
called complementary programme, financed by the
governments of the Federal Republic of Germany
and the Netherlands, As a rule the irradiation
projects originating outside the Netherlands are
handled by the JRC staff at Petten.

The HFR is operated by ECN under contract with the
European Community. Apart from the purposes just
mentioned ECN uses the reactor for:
- other neutron activation analysis, mainly of

biomedical and geological samples, often as a
paid service to other organizations,

- research in solid state and nuclear physics in
co-operation with FOM and with university and
industrial laboratories,

- production of radioisotopes, mainly for the
American-German firm Byk-Mallinckrodt B.V., who
incorporate these isotopes in radiopharmaceutical
products in their plant at Petten.

In addition to the HFR there is at Petten a 10 kW
Argonaut type reactor, the Low Flux Reactor (LFR). It
is used for training, neutron radiography and,
equipped with a converter plate, in studies on the
effect of fast neutrons on proliferating tissues in
animals.
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Dr. H. Hoog. here lecturing during a conference at the
occasion of the 25th anniversary of ECN, retired in June 1981
as chairman of the foundation.

Organization and staff

At the end of the period covered by this
report Dr. H. Hoog retired as Chairman
of the Board of ECN. His successor is
Mr. G.W. van Stein Callenfels. Professors
J. van Loef and P. de Wolff continued as
chairmen of, respectively, the ECN
Scientific Advisory Council and the
Programme Committee of the Energy
Study Centre.

The ECN management consists of:
RW.R. Dee, Finance and General
Affairs;
JA Goedkoop, Research;
J. Pelser, Technical Affairs.

The total staff as of 30th June 1981
numbered 383. The various
departments and other units are headed
as follows:
R. Blackstone, Materials;
W.G. Bonsel, Reactor Study and Design;
M. Bustraan, Physics;
Y. v.d. Feer, Health Physics;
J. Hamstra, Technical Services;
RA v.d. Laken, Technology,
J.A. Over, Energy Study Centre;
H.M. Rietveld, Scientific and Technical
Information;
P.F. Sens, Project Office of Energy
Research;
FA Star Busmann, General Affairs;
H.P. Struch, Computer Centre;
R.J. Swanenburg de Veye, Research
Reactors;
A. Tolk, Chemistry;
E. Wout, Finance and Administrative
Organization.

Responsible for programme
co-ordination are:
J. Coehoorn, Fission Reactors;
J.D. Elen, Fusion and
Superconductivity;
B. Verkerk, Nuclear Fuel Cycle;
R. v.d. Wart, Non-nuclear Energy
Systems.

W. Kraak is responsible for relations
with universities.

Finance

The running costs of ECN over 1980,
not including depreciation, amounted to
f 106.0 million. The breakdown of this
figure is shown below, with the
corresponding 1979 figures for
comparison.

Running costs
1980 1979

(in millions ol guilders)

Staff expenditures 71.9 69.8

Materials and services of
third parties

Running costs and
miscellaneous
expenditures

24.5 18.0

9.6 8.3

Government grant

Income in connection
with operation of HFR
and related services

Other income

106.0 96.1

Receipts
1980 1979

(in millions of guilders)

76.8 67.3

18.0 17.7

11.2 11.1

106.0 96.1

These figures do not include the
investments in buildings and fixed
installations of f 2.2 million (19791.8
million) and in machines and
instruments of 5.2 million (1979 f 5.9
million).


