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The cabinet minister mainly responsible for
energy policy, dr. G. M. V. van Aardenne, being
informed about superconductivity research in the
ECN laboratories at Petten.

Energy in the Netherlands

But for a few days the period covered by this report is the 25th year of the existence of
the organization now known as Netherlands Energy Research Foundation ECN but
called Reactor Centrum Nederland (RCN) when it was founded on 6 July 1955. At that
time the energy needs of the Netherlands were still largely being covered by coal.
There was growing concern, however, that the coal mines in Limburg would not be able
to Keep up with the rising demand and that importation of additional coal would create
an unacceptable strain on the national balance of payments. Nuclear energy was seen
as a promising alternative and hence the need was felt fora
research centre in that field.
A few years later the situation had changed drastically. The huge Groningen gas field
had been discovered and was brought into production so that eventually it covered
practically all domestic heating purposes, 85 per cent of electric power production and
most industrial needs. Roughly an equal amount was exported, its energy value being
balanced by imports of cheap oil. Coal, except for steel making, became almost
unknown.
Today's concerns are somewhat reminiscent of those of 1955. Oil is no longer
plentiful and cheap. The Dutch coal mines have been closed. Resumption of coal
mining would be very expensive and would cause a regional social upheaval.
Little nuclear generating capacity has been installed. There is still a large amount of
natural gas in Groningen and in some smaller fields, but there is a growing awareness
of the long term strategic importance of this energy resource, especially for small scale
uses. As a consequence the electric utilities, with few exceptions, are not having their
gas supply contracts renewed. The next 25 years will thus see a conversion of the
country to other energy sources old as well as new. ECN, under the new statute and
with the new name acquired in 1976, should therefore not be in want of work.
The policies of the government for this 25-year period are beginning to emerge from a
three-part white paper submitted to parliament. Part One, issued in September 1979,
presents possible energy scenarios up to the year 2000, assuming the introduction of
various energy conservation measures. It is concluded that, allowing for reasonable
contributions from wind and solar energy and still assuming growing imports of oil, huge
quantities of coal will have to be used. The supply, transport and utilization of coal,
including the environmental aspects, are subjects of Part Two, published in February.
An increased utilization of coal is foreseen for electric power generation, but the extent
of this was left to Part Three. That final volume was issued on 17 July 1980 and
concludes with the reaffirmation of a plan dating back to 1974 to build three more
nuclear power stations of 1000 megawatt each before the end of the century. One
would be co-located with the present nuclear station at Borssele, the other two would
be built on the eastern shore of the I Jsselmeer.
A decision to expand nuclear power will be dependent on the outcome of a public
discussion to be organized by the government. There seems to be a consensus that
this discussion should last two years, but there are large differences of view on what is
to be discussed and on the composition and the exact role of the steering committee
that still is to be set up. In the meantime the interest of the public, after a diversion
caused by the mishap at Three Mile Island, has returned to the radioactive waste issue.
The national assembly is at present faced with the question whether to approve
reprocessing contracts containing the option of an eventual return of the vitrified
wastes to the Netherlands. Should it not approve these contracts it will have to decide
on a further expansion of spent fuel storage at the power station sites.
Following this background sketch ECN's main areas of activity will now be briefly
presented.
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Head of an ECN-developed probe with which the
convergence of a deep drill hole in the former salt
mine Asse II (Germany) has been measured.
The indications of the six measuring gauges,
two thermometers and a compass card were
monitored and registered by means of a video
camera and recorder.

Fission energy

The TMI accident has caused some new safety issues to be raised with respect to the
existing Dutch nuclear stations (Dodewaard with 50 megawatt from a boiling water
reactor, Borssele with 450 megawatt from a pressurized one). In the reactor safety
work that ECN is doing at the request of the licensing authorities this has led to a shift
away from accidents with major loss of coolant to situations with relatively small leaks
in the primary system. As before, the work mainly involves the acquisition,
development, implementation, and application of computer codes for solving
problems in thermohydraulics and applied mechanics. This desk work is backed by a
number of other activities:
- post-irradiation examination of steel samples and control rods from the Dutch

power reactors and of fuel rods irradiated in these or other reactors;
- participation in international benchmark tests, in the OECD Halden Project, and in

the Loss-Of-Fluid-Tests in Idaho;
- development of plant surveillance through the analysis of fluctuations in reactor

signals at Borssele;
- some experimental programmes at Petten. The High Flux Reactor (HFR) has been

used for a series of creep tests of zircaloy cladding hulls performed in co-operation
with the US Nuclear Regulatory Commission. With the support of the European
Commission, experiments on emergency core cooling have been started, using
bundles of electrically heated dummy fuel rods.

Most of the experimental work at Petten in the field of fission energy however, is in the
framework of the co-operative development of the fast breeder reactor by the German
Federal Republic, Belgium and the Netherlands. Current ECN activities are evaluation
and adjustment of nuclear data (the emphasis shifting from fission products to
materials in the primary circuit), irradiation testing of structural steel, and aerosol
research, the latter in connection with hypothetical reactor accidents. In research on
fuel behaviour, the emphasis is shifting from the effects of perturbations in the sodium
cooling to reactor power transients. Good progress has been made in the preparation
of a series of transient overpower tests on single fast reactor fuel pins in the HFR.
The International Nuclear Fuel Cycle Evaluation, which was concluded in February,
has had certain effects on ECN. One of these has been the decision to participate in
the international High Burnup Effects Programme organised by Battelle Northwest
Laboratories. Also, INFCE has given new impetus to efforts in the framework of the
European SAfeguards Research and Development Association. The main contribu-
tion of ECN. to INFCE has been in relation to the Dutch co-chairmanship of Working
Group 7, Waste Management and Disposal. In this area, design studies continue of a
waste repository in one of the salt domes in the northeast of the Netherlands. One
concept under consideration is the use of deep boreholes to receive cylinders of
vitrified high level waste. In order to demonstrate that such holes can be made by dry
drilling ECN, in co-operation with the GesellschaftfiirStrahlen und Umweltschutz and
with financial support of the European Commission, has had one hole drilled in the
former salt mine Asse II in Germany, starting at 750 m depth and
going down to 1050 m.
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Stability testing of multifilament Nb Ti and Nb3Sn superconductors includes exposure of current-
carrying wires to a slowly changing magnetic field. The resulting heat dissipation can have an
adverse effect on stability.
The graph shows the varying heat production at a current of 250 A during increase and decrease
ot the magnetic field (SxiO-'T. sr'}.
The wire under examination was a 6 m long, 4-core copper-embedded conductor with a diameter
ot 1,2 mm (insert).

Fusion energy and
superconductivity

For a number of years a joint study
group of ECN. the FOM Institute for
Plasma Physics at Nieuwegein, and
KEMA (the laboratory at Arnhem of the
joint electric utilities) has analyzed and
optimized reactor disigns based on the
screw pinch concept of plasma confine-
ment and heating, a concept which is
the subject of experiments at Nieuwe-
gein. Lately, this work has been con-
centrated on the so-called belt-pinch, in
which the toroidal plasma column has
a non-circular cross-section. In the
period under review, ECN has utilized
the competence thus acquired on
problems related to the FINTOR-D
fusion reactor project in Italy. These
involved temperature distributions in
blanket modules following plasma
disruption and loss of cooling, and the
engineering effects of asymmetries in
the plasma distribution.
With one of the FINTOR-participants,
the Comitato Nazionale per I'Energia
Nucleare. and Schweizerisches Institut
für Nuklearforschung, agreement was
reached on the joint execution of the
SULTAN project. This involves the
construction and use of a test facility for
superconductors. SIN is providing the
necessary infrastructure at its site in
Villigen; CNEN and ECN together
supply the required superconducting
magnet. The conductor to be used in
the innermost of the two magnet coils
has been ordered by ECN and arrange-
ments have been made with Dutch
manufacturers for the construction.
The SULTAN project provides an
important focus for the efforts of ECN in
the field of superconductivity, which
also include the development of fabri-
cation methods of conductors and ex-
perimental work on their stability with
respect to various disturbances. Dis-
cussions are in progress about the
possible incorporation of this work in a
national research and developmenj
programme on superconductivity.
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Computer plot of a superconducting saddle
magnet, designed for the MHD testing facility
in Eindhoven.

Combustion energy

The government white paper mentioned in the introduction contains the main outlines
of a national research programme aimed at the problems connected with the re-
introduction of coal on a large scale. The mining of indigenous coal by conventional
techniques is not considered a realistic option, but the possibility of research on other
methods is left open. Of possible conversion systems, gasification is given prominent
place, but for a number of uses fluid bed combustion is considered to be attractive. In
this field the main activity of ECN is foreseen. An atmospheric fluid bed unit has been
ordered which will supply 2 megawatt of heat to the buildings at Petten, but will also
serve to yield operating experience with different fuels and additives.
Another national research programme, also still in the making, addresses magneto-
hydrodynamic conversion. At present the principal activity of ECN in this field is the
design of a superconducting coil to be installed at an existing blow-down facility in
Eindhoven, but in future there might also be an important effort on high temperature
materials.
The reintroduction of coal will engender environmental problems unknown to the
Netherlands since the switch was made to natural gas. One problem is air pollution,
ihe uiher the disposal of solid residues. ECN is involved in research on both, making
use of equipment and experience acquired before in another context. Thus,
instrumental rnulti-element neutron activation analysis, supplemented by other
methods, has been used to characterize the mineral content of coals and to correlate
this with the composition of fly ash collected at power stations fired with these coals.
Cluster analysis is used to present the results in a convenient way.
For the monitoring of air pollution, new techniques have been worked out to determine
the concentrations of sulphur and nitrogen compounds. Other elements are
determined in samples collected with experimental equipment that discriminates
between wet and dry disposition. Finally, under a contract with Ihe Ministry of Public
Health and Environment, both field and laboratory experiments are being done on the
behaviour of the oxides of sulphur and nitrogen in the Dutch coastal atmosphere. One
phenomenon studied is the conversion of suspended salt particles into sulphate.



Building site at Petten, where a 25-metre,
horizontal-axis wind turbine is under construc-
tion. The generator with the two-bladed
propeiler will be placed on top of the steel-
and-concrete pylon.

Wind energy

Within the framework of a national
research programme on wind energy, a
wind turbine with horizontal shaft and a
rotor span of 25 m is under construction
at Petten. The civil engineering part
now almost has been completed; the
machinery is being made elsewhere. A
control room with a data collecting
system has been installed. This has
already been used to record data, for a
wide range of meteorological situations,
from measuring equipment on four
masts surrounding the turbine site. As
of the keen nationwide interest for wind
energy, has already led to many efforts
to construct wind turbines, the possibili-
ties are being explored to create a test
field at Petten.

Special ECN units

Mention has been made of ECN partic-
ipation in a national research prog-
ramme on wind energy and of prepa-
rations for such programmes in the
fields of coal utilization and magneto-
hydrodynamic conversion. These prog-
rammes are, or will be, funded by the
Ministry of Economic Affairs. At the
request of this Ministry, ECN has
created a separate administrative unit,
the Project Office of Energy Research,
for the management of national energy
research programmes. In addition to
those mentioned, these programmes
now include one on the use of solar
energy for heating and cooling and one
on energy storage in fly-wheels.
Another unit incorporated in ECN is the
Energy Study Centre. It is charged with
studies of the Dutch energy economy.
A number of such studies has been
performed in the period under review,
often in co-operation with other organi-
zations. They included one on energy
savings in homes and buildings, a
survey of industrial boilers in the
Netherlands, an analysis of the future
roles of gas and electricity, a literature
survey of desulphurization and a study
of the national infrastructure for the
handling of coal.



In co-operation with the universities of Groningen andZaragoza (Spain) neutron dittraction research
was carried out on the orientation of ammonium groups in mixed ammoniumtiuorides
(NH4MF3; M= Co.Zn.Mn). At high temperature 6 positions are possible (left), at lower temperature
4 (right).

Non-energy
applications of
nuclear fission

By its statute, ECN also has the task to ..
apply its skills and the available instal-
lations to problems outside the energy
field. These installations are mainly the
two research reactors at Petten, ine Low
Flux Reactor (LFR), which is i> small 10
kW Argonaut reactor, and the 45 MW
HFR, already mentioned, which forms
part of the Joint Research Centre of the
European Commission and which is
used in equal shares by the German
Federal Republic and the Netherlands.
The Dutch utilization is channeled
through ECN, which is also responsible
for operation of the reactor. This
includes the irradiation projects men-
tioned before, as well as irradiations for
the manufacture of radiopharmaceuti-
cal products by Byk Mallinckrodt BV
in their plant on the Petten site.
Other purposes for which the Petten
reactors are used are neutron activation
analysis (one application of which has
been mentioned before) radiobiology,
nuclear physics and solid state physics,
for which also positron annihilation is
used. In these fields there are many ties
with universities and other scientific
bodies in the Netherlands.
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On January 22 a computer-controlled hydraulic
drum press tor the compaction of solid low-level
radioactive waste, was put in operation.
With a force of 1500 tons usually a ten-fold
reduction of the original volume is achieved.

Finance

The running costs of ECN over 1979,
not including depreciation, were ƒ96.1
million. The breakdown of this figure of
income is shown below, with the corre-
sponding 1978 figures for comparison.

Running costs
1979 1978

(in millions of guilders)

Staff expenditures 69.8 67.3

Materials and services of
third parties

Participations abroad

Running costs, buildings
etc. at Petten and
miscellaneous expenses

17.5 17.2

0.5 0.4

8.3 8.6

96.1 93.5

Government grant

Running receipts
1979 1978

(in millions of guilders)

67.3 65.6

Income in connection
with operation of HFR
and from other services

Further receipts

17.7 16.5

11.1 11.4

96.1 93.5

These figures do not include the
investments in buildings and fixed in-
stallations of ƒ 1.8 million (1978/3.8
million) and in machines and instru-
ments of ƒ 5.9 million (1978 ƒ 4.5
million).

Organization and staff

The Netherlands Energy Research
Foundation ECN has a Governing
Board of 14 members, with H. Hoog as
chairman, and a Scientific Advisory
Council of 9, chaired by J. van Loef.
For the Energy Study Centre, there is
a separate Programme Committee
under the chairmanship of P. de Wolff.

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

The total staff as of 30th June 1980
numbered 869.
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;
R. A. 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;
F. A. 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. Coehoom, Fission Energy;
J. D. Elen, Fusion and
superconductivity;
R. v. d. Wart, Non-nuclear energy
systems.

W. Kraak and B. Verkerk are respon-
sible for relations with universities and
industry, respectively.


