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This pamphlet has been prepared for the information of relations abroad
and of visitors to ECN. For their benefit, brief sketches are first given of
the current energy situation in the Netherlands and of the governmental
research and development policies in this field. Against this background,
the main developments in the Netherlands Energy Research Foundation
ECN are then given for the period between 1 st July 1977 -30th June
1978. Information on organisation and staffing applies to the tatter date.
The financial figures at the end are taken from the latest annual report (in
Dutch) and refer to the calender year 1977 l :
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By the end of 1977 commercial production of
ennched uranium was started in the Urenco plant

at Almelo Photo shows the cascade hall

The energy situation of the Netherlands

Due to geographic circumstances large volumes of fossil fuels, mainly crude oil,
are handled in the Netherlands About 40 percent of this volume is used in the
country as an energy resource or otherwise The net import of these fuels is
roughly balanced by the export of natural gas, mainly from the Groningen field in
the North-East of the country, which in addition provides for most of the
residential energy needs and a large part of those of industry, including about 80%
of the electric power generation.
At the rate natural gas is being used now, both within the country and to pay for its
imports, it will not be possible fo maintain the present level of production beyond
the end of the century. Hence the view of the government has for some time been
that the indigenous gas should be reserved primarily for residential and other
small scale uses Eventually liquified gas may be imported for this purpose. The
government is also encouraging energy saving measures and supporting a
number of projects in solar heating of houses and buildings
For large scale applications, however, the natural gas will have to be replaced by
other energy carriers So far few practical steps have been taken in this direction
but notice has been given that underboiler gas supply contracts will not be
renewed. Some electric power plants are burning an increasing amount of oil.
Coal, which had virtually disappeared, is now also being imported again to be
used for producing electricity. The result of these changes is an increasing air
pollution but this, while of concern to the health authorities, has not provoked
significant public interest.
In contrast to this there was considerable discussion when the government a few
years ago proposed to add three more nuclear power plants (of 1000 MW each)
to the two (together 500 MW) which have been operating for many years now.
Although this plan has never been withdrawn, it is now in abeyance. Recently it
has been announced that, after suitable preparation, the government might
launch an organised public discussion on nuclear energy, which would take two
years This would probably mean that no new nuclear power would be on line
before 1990 During the past year, the nuclear debate in the Netherlands has
been concentrated on the planned extension of the Urenco plant in Almelo, mainly
in connection with the enrichment of uranium for Brazil This extension is now in
progress.



Experimental vertical axis Darneus windturbine at
the Netherlands Aircraft Factory Fokker- VFW.

National energy research and development
programmes

Since the oil crisis of 1973 the government has taken steps to initiate new
national energy research and development programmes. The only one so far
implemented is one on windpower In an advanced stage of preparation are
programmes on magnetohydrodynamic conversion and on energy storage in
flywheels The very dispersed activities on solar energy will be organised in one
national programme and it is likely that there will also be one on fluidised bed
combustion of coal In the nuclear sphere there is only one such national
programme, aimed at the disposal of radioactive waste in salt domes. This
programme is however hampered by reluctance of the authorities to allow
exploratory drillings
It should be noted that all these programmes address the national energy needs
Thus the aim of the wind energy programme is to determine what contribution
aeolian power could make to the national electricity production and at what cost.
Although the b1 lilding of some windturbines is included the programme does not
primarily aim at industrial development of these. This reflects the relatively low
political priority of industrial expansion which has been prevalent over the past few
years It may be expected, however, that in the coming years governmental
interest in industrial development will revive and that this will result in a greater
emphasis on this aspect in the energy research and development programmes yet
to be implemented. Before leaving the subject of national programmes it should
be remarked that most of them comprise or will comprise work that is subject to
international co-operation, e g. in the framework of the European Community or
the International Energy Agency.



A new CYBER-175 computer was installed early
19 78 at the lOint computer centre of ECN and the

Netherlands Ship Model Basin.

Finance

The running costs of ECN without
depreciation amounted to f 78.8
million in 1977. This is lower than the
figure for the previous year (f 84 2
million) due to the fact that the funds
for gas centrifuge development no
longer pass through ECN.
Breakdowns of the running costs and
receipts for both years are given
below.

Staff expenses

Materials,
auxiliaries and
services of third
parties

Participations
abroad

Running costs
buildings etc.
at Petten and
miscellaneous
expenses

Contribution of
the Dutch
Government

Contribution of
Euratom in
connection with
HFR and rendering
of services

Further receipts

Running costs
1977 1976

I in millions of guilders)

59 9 57.6

10.4

0.6

7.9

78 8

177

0.6

8 3

84 2

Running receipts
1977 1976

[in millions of guilders)

53.9 44.0

15 1

9.8

1 3 6

26.6

78.8 84 2

These figures do not include the
investments in buildings and fixed
installations of f 3.0 million (1976
f 2 3 million) and in machines and
instrumentsoff 5.5 million (1976
f 3.8 million)

Organisation 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

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

The total staff as of 30th June 1977
was 856

The various departments are
headed as follows:
R. Biackstone, Materials;
W.G Bonsel,
Reactor Studies and Design;
M. Bustraan, Physics;
Y van der Feer,
Health Physics;
J Hamstra,
Technical Services;
R.A. van der Laken,
Reactor Technology;
H M. Rietveld, Scientific
and Technical Information;
F A. Star Busmann,
General Affairs:
H. P. Struch,
Computer Centre;
R. J. Swanenburg de Veije,
Reactor Operation;
A. Tolk, Chemistry;
E. L Wout, Finance and
Administrative Organisation.

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

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



During the removal of irradiated fuel elements
fron) the HFR a transport container is lowered into

the reactor pool

Utilization of the Petten research reactors

The High Flux Reactor (HFR), which has been mentioned previously in connection
with both fission and fusion research, forms part of the Petten research
establishment of the European Community and is utilized under a so-called
complementary programme, financed by the governments of Germany and the
Netherlands. As a rule the irradiation projects originating outside the Netherlands
are handled by the Euratom staffat Petten.
The HFR is operated at 45 MW thermal p'ower by ECN under contract with
Euratom Apart from the materials research projects mentioned before, ECN uses
the reactor for the following purposes
- production of radioisotopes, mainly for Philips-Duphar BV, who market

radioactive materials mainly for medical applications from their own plant at
Petten;

- neutron radioanalysis, mainly of biomedical, geological and environmental
samples, often as a paid service to other organisations,

- research in solid state and nuclear physics in co-operation with university and
industrial laboratories The nuclear physics work is co-ordinated through an
agreement with FOM; that in solid state research received new impetus by the
installation at Petten of a new diffractometer belonging to FOMRE, a similar
organisation for crystal structure analysis

In addition to the HFR there is a 10 kW Argonaut type reactor at Petten, the Low
Flux Reactor (LFR) It is used for training, neutron radiography and, equipped with
a convenor plate, in studies on the effects of fast neutrons on proliferating tissues
in animals.

Environmental research External relations

In the past several nuclear research
activities of ECN have developed
branches in the environmental field.
One example, already mentioned, is
that of radiochemical analysis.
However, also other analytical
techniques are being applied to
environmental samples as a paid
service. Biological research in
connection with the discharge of
slightly radioactive effluent off the
Petten site has led to studies of the
uptake of various metals in local
marine organisms Finally, the aerosol
research undertaken in the framework
of the fast reactor programme has
enabled ECN to perform studies for the
Ministn/ of Public Health and
Environmental Hygiene on the
interaction between aerosols as are
encountered over industrial and urban
districts along the Dutch coast on the
one hand and the oxides of nitrogen
and sulphur on the other

To the links with other organisations
both in the Netherlands and elsewhere,
mentioned already in this brief report,
many more could be added. This
applies in particular to the various
services of the European Community,
the OECD, the lEAand IAEA There are
also many informal contacts with
countries in Western Europe, the US
and Japan and more formal relations
with the USSR, Poland and Romania
The ECN training activities this year
drew a substantial Belgian
participation. Within the Netherlands
one may note the expanding activities
of the joint computer centre of ECN
and the Netherlands Ship Model Basin,
which this year installed a new
CYBER-175 machine The relations
between ECN and universities are
flourishing, some twenty academic
graduates currently working towards
their doctor's degrees at Petten



Cross-section of a Nb^Sn mult/filament
superconductor, manufactured according 'o the

ECN method

From RCN to ECN

The change of statute made in 1976, by which the former RCN (Reactor Centrum
Nederland) became ECN, enabled the government to charge the organisation
with the management of non-nuclear energy r&d programmes. A separate
office has been set up within ECN to perform this task.
Another new unit created at about the same time at the behest of the government
is the Energy Study Centre which performs studies of integral energy systems,
using modelling techniques, to support future national energy planning. This unit
is staffed and housed by ECN, but a separate committee advises on its
programme of work.
Apartfrom the setting up of these new units, the change of statute has been
followed by a shift of emphasis towards non-nuclear subjects in the ECN research
centre at Petten. Some of this new work, such as performance testing of
experimental windturbines to be installed at the Petten site, is done in the
framework of the national energy r&d programmes. This is not the case for a
research effort on technical superconductors and superconducting coils, which
recently became the subject of a co-operation with the Netherlands Applied
Research Organisation TNO and some industrial companies. At present about
31% of the professional staff is engaged in energy research not specifically
nuclear. It is expected that this tigure will increase to about 42% by 1981. Both
percentages include environmental research which is not related to energy
production, but will mostly be so by 1981. The corresponding percentage for
nuclear energy research, now 51 %, is expected to decrease to 42% by 1981. Work
in this field will now be described under separate headings for fission and fusion.



Coolant flow behind a 70% blockage in a
simulated fuel bundle, deduced f rom temperature

registrations.

Nuclear fission

1 he main activities of ECN on water cooled reactors are services to the operators
of the present nuclear power plants (e.g. examination of radioactive fuel rods and
steel samples, neutron noise analysis), but in addition an effort is made to
maintain the competence ECN is expected to have by the governmental licensing
authorities. To this end ECN increasingly participates in international activities.
Continuing a long standing co-operation it again became a signatory to the OECD
Halden Project for the period 1978-1981. On the basis of a newly concluded
agreement with the United States Nuclear Regulatory Commission a staff
member has been seconded to the LOFT project in Idaho. Under an older
agreement with the US NRC, the first of a series of tests on zircaloy creep ru. s
been performed in the High Flux Reactor at Petten. In addition to these
international activities, some experimental work is done on heat transfer, following
a postulated loss of coolant, using simulated fuel rods
A much larger experimental effort is devoted to the fast reactor development
programme of Germany, Belgium and the Netherlands. Now almost complete is
the estimation of the reactivity effects of fission products in the prototype fast
reactor under construction at Kalkar This involved the adjustment of neutron
capture cross sections on the basis of integral measurements performed in
Petten. The Second IAEA Advisory Group Meeting on Fission Product Nuclear
Data, which took place at Petten in September 1977. provided a timely
opportunity to present these results and to assess their impact on fast reactor
neutron physics Another major effort, involving irradiations in the H FR, concerns
the mechanical properties of the structural materials used in the Kalkar plant. A
somewhat surprising aspect of this work is the relatively large effect of thermal
neutrons, to be attributed to the presence of traces of boron in the steel.
The HFR will also be used in a new series of transient overpower experiments on
fast reactor fuel pins. Other experimental programmes concern boiling in sodium
behind a flow blockage in a simulated fuel bundle (with participation of the
Kernforschungszentrum Karlsruhe) and the behaviour of aerosols as could be
generated in a hypothetical accident. Measurements were started on transport of
aerosois through cracks in concrete walls.
To conclude the subject of fast reactor research, reference should be made to the
agreements signed in July 1977 between France and Germany. These foresee a
pooling of the efforts not only in those countries but also, under adhering
agreements, in Belgium, Italy and the Netherlands. For ECN these arrangements
have already resulted in important new contacts with the French laboratories.
ECN activities in the nuclear fuel cycle are concentrated on the disposal of
radioactive waste in salt domes as exist in the north-eastern part of the
Netherlands This project forms part of a national programme, but is also of
relevance to the Dutch participation in the International Nuclear Fuel Cycle
Evaluation, in which the Netherlands have a co-chairmanship of the Working
Group on Waste Management and Disposal. Other work on the fuel cycle
concerns safeguard problems and is done in the framework of ESARDA, the
European Safeguards Research and Development Association.



Two fusion reactor concepts considered in joint
systems studies of ECN. FOM and KEMA.

Nuclear fusion

As in other European countries, fusion research in the Netherlands is performed
as part of a co-ordinated programme under association contracts with the
European Commission. Only quite recently, after agreement had been reached
within the European Community on the details of the JET-project, the new
contracts have been signed for the period 1976-1980. As before, the signatory for
the Netherlands is the Foundation for Fundamental Research of Matter (FOM),
which is sponsoring research on magnetic confinement of plasmas mainly in its
Institute for Plasma Physics at Nieuwegein in the province of Utrecht. For the first
time this contract forsees contributions under subcontract by ECN on other
aspects of the fusion reactor. These include experimental work already in progress
on superconducting coils and on the effects on vacuum wall materials of neutron
irradiation following the implantation of helium atoms (for which use has been
made of a cyclotron in Groningen)
ECN, FOM and KcMA(the laboratory of the electric utilities at Arnhem) are
continuing joint system studies on fusion reactors. During the period under review
these have been concerned with the so-called belt-pinch, a toroidal, implosion
type plasma confinement system which is being studied experimentally at
Nieuwegein.
In order to improve the co-ordination of fusion related research activities in the
Netherlands, FOM and ECN have concluded an agreement of co-operation, which
forsees joined consultations with the Netherlands and European authorities


