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This pamphlet has been prepared for the information of relations abroad'
and of visitors to ECN. For their benefit, a brief sketch is first given of the
current energy situation in the Netherlands and of recent developments in
this field. Against this background, the main activities of the Netherlands
Energy Research Foundation ECN are then .given for the period betwaen
1st July 1978-3Oth June 1979. Information on organization and staffing
applies to the latter date. The financial figures at the end are taken from
the latest annual.report (in Dutch) and refer to the calender year 1978.
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Energy in the Netherlands

Thin seams of coal under!.;, most of the
Netherlands, but for the larger part at a depth
which makes mining impractical. Artificial in
situ gassification is being discussed, but will
only be feasible when improved techniques

become available. Through natural
processes, however, large quantities of gas

have been formed and trapped, mainly in the
province of Groningen.This natural gas

continues to be the principal national energy
resource, as well as an important source of

national revenue. However, the time that the
annual depletion was compensated by new

discoveries is past. In fact, the current gas
supply policy calls for a decline in production
over the next two decades, the reserves and

facilities serving as a strategic back-up
system. To this end natural gas is already

being imported and a site has recently been
designated for a terminal to receive

liquified natural gas from Algeria.
The export of gas still pays roughly for the

import of oil and coal. As gas supply
contracts expire, the electric utilities are

forced to switch over to those fuels.
Difficulties may be foreseen both from oil

shortages and from environmental objections
against the utilization of imported coal, which
as a fuel has become virtually unknown in the
Netherlands Two nuclear plants, with a total

power of 500 Megawatt, are operating
succesfully and for several years now it has
been the intention to build three more units

of 1000 Megawatt each. However, a decision
on this plan was made dependent on the

selection of a suitable method for disposal of
the high level waste (which was assumed to
be returned in solid form from reprocessing
plants abroad) A study has been published
on the location of a repository in one of the

underground salt domes in the north-east of
the country. Due to strong regional

opposition the government sofar has not
authorised the necessary exploratory

drillings. Instead, it announced a 'wide public
discussion' which would last two years.

Although almost a year has elapsed since
that announcement, it is still not clear how

the discussion will be conducted.
nor exactly what is to be discussed.
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Contours of the top of the Carboniferous in the Netherlands. This illustration was taken from
'Gas en Elektriciteit in Nederland', a study jointly co-ordinated by the Netherlands Applied
Research Organization TNO and the Energy Study Centre.



Fission energy

Even though ECN, once purely a nuclear
energy research institute, is redeploying its

resources to include also other forms of
energy, most effort is still in the nuclear field.
In a co-operative research programme on the
fast breeder reactor with German and Belgian

laboratories two series of experiments on
coolant flow disturbances were completed,

one with electrically heated dummy fuel
bundles, the other with actual fuel pins in the

Petten High Flux Reactor. Preperations are
being made for a series of transient

overpower experiments on fuel pins in the
HFR. Other current activities related to the

breeder involve irradiation testing of
structural steel, aerosol research and

evaluation of nuclear data.
The operation of two nuclear power plants in

the Netherlands engenders some hot
laboratory work, e.g. on semi-experimental

fuel pins and on samples from steel
surveillance programmes. At the plants trials

have been done on the detection of
disturbances by monitoring and correlating

fluctuations in the neutron density and similar
signals. Activities like these help to maintain
the competence that the government wants
ECN to have in support of its licensing tasks.
With this in mind, ECN also takes part in the
OECD Halden Project, in the LOFT project of

the US Nuclear Regulatory Commission in
Idaho and in the international bench-mark

testing of cumputer programmes for
thermohydraulics and applied mechanics.
The part of the nuclear fuel cycle which is

currently receiving most attention is waste
disposal. This is not only in connection with
the study, already mentioned, of a national
geologic repository, but also because the

Netherlands has a co-chairmanship in
Working Group 7, Waste Management and
Disposal, of the International Nuclear Fuel
Cycle Evaluation. Under contract with the
European Commission ocean disposal of

krypton-85 is being studied. One other aspect
of the fuel cycle being addressed in the ECN

programme is research on safeguards,
mainly in the framework of ESARDA, the

European Safeguard Research and
Development Association.
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Schematic diagram of a mine facility in a middle-sized salt dome for the storage of
radioactive waste.



External relations

In addition to those already
mentioned, many links with other
organizations, both in the
Netherlands and elsewhere, exist
This applies in particular to the
various services of the European
Communities, the OECD, the IEA and
IAEA. There are also many informal
contracts with countries in Western
Europe, with the US and with Japan
On the basis of the existing
agreement between de USSR State
Committee for Atomic Energy, the
Belgian CEN and ECN, a new
exchange programme was worked
out during a meeting in the Hague.
Within the Netherlands, ECN has
been involved in the organization of
several large conferences on energy
supply and energy saving. The
relations between ECN and
universities are flourishing, some
twenty academic graduates currently
working towards their doctor's
degrees at Petten

Finance

The running costs of ECN without de-
preciation amounted to f 93,5 million
in 1978, The increase in comparison
with the previous year (f 78,8 million)
is mainly due to payments to other
organizations participating in national
programmes managed by ECN,
Breakdowns of the running cosio and
receipts for both years are given
below.

ll

Staff expenditures

Materials,
auxiliaries and
services of third
parties

Participations
abroad

Running costs
buildings etc.
at Petten and
miscellaneous
expenses

Running costs
1978 1977

n millions ol gutldorsl

67.3

17.2

0.4

8.6

93.5

59.9

10.4

0.6

7.9

78.8

Running receipts

i

Contribution of
the Dutch
Government

Contribution of
Euratom in connection
with HFRand
rendering of services

Further receipts

1978 1977
m millions ol guilders)

65.6

16.5

11.4

53.9

15.1

9.8

93.5 78.8
These figures do not include the
investments in buildings and fixed
installations of f 3.8 million (1977
f 3.0 million) and in machines and
instruments of f 4.5 million (1977
f 5.5 million).

Organization and staff

The Netherlands Energy Research
Foundation ECN has a Governing
Board of 14 members, including
H. Hoog as chairman, and a Scientific
Advisory Council of 9, chaired by J,
van Loef. For the Energy Study Centre,
which is a unit incorporated in ECN
for studies of the Dutch energy
economy, there is a separate
Programme Committee under the
chairmanship of P. de Wolff.

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

The total staff as of 30th June 1979
numbered 861.

The various departments 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;
H. M. Rietveld, Scientific and
Technical Information;
F. A. Star Busmann, General Affairs;
H. P. Struch, Computer Centre;
R. J. Swanenburg deVeije, Research
Reactors;
A. Tolk, Chemistry;
E. Wout, Finance and Administrative
Organization.

The two units mentioned separately
in this report are led by:
K. A. Nater, Energy Study Centre;
P. F. Sens, Project Office of Energy
Research.

The work of ECN on fast reactors is
co-ordinated by J. Coehoorn, that on
non-nuclear energy systems by
R. v. d. Wart, W. Kraak and B. Verkerk
are responsible for relations with
universities and industry, respectively.



General view of the HFR with neutron beam experiments.

Non-energy
applications of
nuclearfission

By its statute, ECN also has the task
to apply its skills and the available
installations to problems outside the
energy field These installations are
mainly the t'-vo research reactors at
Petten, the Low Flux Reactor (LFR),
which is a small 10 kW Argonaut
reactor, and the 45 MW HFR, already
mentioned, which forms part of the
ad|oining Putten establishment of the
Joint Research Centre of the
European Commission and which is
used in equal shares by the German
Federal Republic and the
Netherlands. All the Dutch utilization
is channeled through ECN. which is
also responsible for operation of the
reactor.
Apart from the irradiation projects
mentioned before, the principal
purposes for which these reactors are
applied by ECN are neutron activation
analysis, neutron beam physics (both
solid state physics and nuclear
spectroscopy) and radiobiology. In
addition, ECN handles irradiations for
the manufacture of
radiopharmaceutical products at
Petten, which at the end of 1978
passed from the Philips-Duphar
Company to Byk Mallinckrodt BV



Fusion energy and
superconductivity

Under an association contract with the
European Commission, the Dutch

Foundation for Fundamental Research on
Matter (FOM) has for many years worked on

the magnetic confinement and heating of
hydrogen plasmas. One approach is a rapidly
pulsed, toroidal system, the screw-pinch. This
year FOM. ECN and KEMA(the laboratory of

the joint electric utilities) completed a second
design study of a fusion reactor based on that

principle. Whereas the first study applied a
torus of circular cross section, the new study

involved the 'belt pinch', with rectangular
cross section. Although this turned out to be
an improvement, the system was still found

not to be economic, mainly due to large
resistance losses in the magnet coils. Such
losses could be avoided if superconducting

coils were used, but with present technology
this does not appear possible

in these pulsed systems.
Experimental work on superconductivity in

the ECN laboratories has Ibd to a joint project
with the applied research organization TNO

and two industrial firms, aiming at pilot plant,
production of a new multifilament conductor
based on one of the so-called A15 alloys. To

keep up with the growing demands, a new
helium liquifier has been installed that can
also supply supercritical helium for cooling

experimental superconducting coils
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Sieam-generating pan of a fusion power plant
design as studied by FOM, ECN and KEMA. The
steam generators are placed outside the
dome-shaped safely containment. The toroid
reactor vessel is surrounded by a
tritium-producing breeding blanket and an array
of magnet coils. The magnetic fields exert a
rapidly pulsed compressing and healing action
on the deuterium-tritium plasma. Located on
various floors around the reactor assembly are
the necessary vacuum pumps as well as the
homopolargenerators and condensor banks
from which the magnet coils are fed. The heat
resulting from the fusion reaction is transported
to the steam generators by circulating helium.
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Test site at Petten at which the local wind field is
monitored.

Flow energies

A national energy research
programme of the kind )ust
mentioned has been in existence for
some time with the aim to assess the
contribution that wind power could
make in the Netherlands In the past
year similar programmes have been
initiated on solar heating anrl cooling
and on energy storage in flywheels In
all three cases the main function of
ECN is programme management on
behalf of the government, for which a
separate administrative unit has been
established. As part of the wind
energy programme a test site has
been prepared at Petten equipped
with five masts to monitor the wind
field. It is currently being used for
trials on a wind mill to be installed
abroad, but eventually a propellor type
wind turbine of 25 m rotor diameter
will be constructed as part of the
national wind energy programme

Combustion energy

As a by-product of its nuclear
research, ECN has in the past
acquired competance in atmospheric
aerosol research and marine biology.
This research potential,
supplemented by the necessary
analytical services, is now being
directed to the environmental
problems to be expected from the
replacement of natural gas by other
fossil fuels In one recent experiment,
performed on a nearby military
airfield, the reproducibility of
measurements of wet and dry
deposition has been investigated.
Following consultations with industry,
ECN has proposed the installation on
its site of a 2 MW atmospherec fluid
bed coal plant, both as a source of
heat and to gam operating
experience. This project and related
activities of other organizations and
firms could eventually become part of
a national research programme on
coal utilization. Another such national
programme which has been under
consideration for some time, would
be on magnetohydrodynamic
conversion, following up research
performed during many years at
Eindhoven Technical University. In
anticipation of tins programme ECN
has started the design of a suitable
superconducting magnet and has
made preparations for research on
channel wall materials.


