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On the Dutch continental shelf, about 70 kilometres off the
Northern coastline two salt domes under the sea bed have
been seismicaly explored by the National Geological
Survey. Depicted is the upper layer of the Zechstein salt
formation. The square underlying surface measures
34 x 34 km. The drawing has been stretched three times in
the vertical direction (Courtesy Rijks Geologische Dienst).

Fission Power

Parliamentary elections and a new cabinet have further increased the uncertainty
about the future role of nuclear power in The Netherlands. A committee is now to
report on the consequences of an early shutdown of the existing power stations at
Dodewaard (50 MW) and Borssele (450 MW). Moreover, the view held by successive
administrations since 1974 that at some future time three more units (of 1000 MW
each) should be built is now no longer the point of departure for the organized
public discussion that is to precede any parliamentary decision on the construction
of new plants. In the meantime the subject of that debate, which is to last through
1983, has been broadened irom nuclear energy to energy policy in general. A
steering committee has been appointed and is now collecting views from all
interested parties.
On the other hand, there is increasing public concern about the adverse effects of
high electricity rates on the competitivity of Dutch industry and it is recognized that
this situation would have been more favourable if nuclear plants had been built in
time. Also the anti-nuclear movement, after making a determined attempt to impose
a blockade on the Dodewaard sta tion, seems, to be losing political appea I.

The research effort on nuclear fission energy, which has shown a steady decline
over the past years, has not been affected by these more recent political
developments. In fact, the new cabinet has upheld a research programme, worked
out with its predecessor, that is to preserve a certain level of technical competence
while the state of indecision persists. This interim programme, which is almost
entirely executed by ECN, has a strong emphasis on safety. It includes work directly
related to the operation of the two existing power stations, such as the examination
of fuel and control rods from Dodewaard, real time analysis of a large number of
reactor signals relayed from Borssele to Petten and questions raised by the
licensing authorities in respect of either plant. Other such questions, in anticipation
of future policy decisions, concerned relevant aspects of heavy water reactors and
a new appraisal of the source term in a hypothetical reactor core melt-down. In
order to keep abreast with world-wide developments in reactor technology, ECN
participates in international projects whenever possible. Thus it is again a signatory
to the OECD Halden Project for the period 1982-84, it continues participation in the
LOFT programme in Idaho and contributes in kind to the multi sponsored High
Burnup Effects Program.
Apart from a series of reflooding testa on simulated fuel bundles under contract with
the European Commission, the experimental work at Petten is mainly in support of
the joint fast reactor programme of the German Federal Republic, Belgium and The
Netherlands. After the completion of transient thermohydraulic tests in sodium
circuits it now comprises the evaluation of nuclear data, investigation of the effects
of neutron irradiation on the mechanical properties of steel as used for the power
station under construction at Kalkarand transient overpower experiments on single
fuel pins. For these experiments the High Flux Peactor of the European Joint
Research Center at Petten is used.
ECN is involved in two aspects of the nuclear fuel cycle. One is the application of
safeguards, in particular to the enrichment of uranium in the Urenco plants of



melo. The other is participation in the national research programme on nuclear
aste. This programme has recently been set up by the government and includes
anning of an interim storage facility for irradiated fuel and/or vitrified reprocessing
iste (as might be returned to The Netherlands in the nineties), Dutch participation
international studies on ocean bed disposal and investigations on final isolation
salt domes either under the North Sea or in the North-Eastern part of the country,

ith financial support of the European Commission and in co-operation with
asellschaft für Strahlen- und Umweltforschung convergence measurements on a
?ep bore hole in the West-German Asse-ll salt mine are now being continued
ound an electrically heated probe.

Eastern part of the Petten Research Centre with ECN
buildings, Byk-Malhnckrodt cyclotron and isotope
laboratories and in the background the Joint Research
Centre ot the European Communities.
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SULTAN facility for iesting superconductors under construction at Villigen in Switzerland.

Fusion and superconductivity

As in other European countries, including Sweden
and Switzerland, fusion research in The Netherlands
is part of the programme established by the
European Commission. The primary Dutch
contractor of the Commission is FOM, the
Foundation for Fundamental Research of Matter,
which conducts experimental and theoretical work
on magnetic confinement and heating, mainly in its
Institute of Plasma Physics at Nieuwegein. These
experiments are increasingly oriented towards what
is new the focus of the European effort, the JET
project at Culham, United Kingdom.
The recently approved new Commission progra mme
for the years 1982-86 foresees increasing emphasis
on the technical problems of fusion reactors which
are not in the domain of plasma phyiscs. Those
activities will be focussed on the NET-project, the
design of a fusion device that would produce
electricity. The NET project also provides the
European input to the INTOR study carried out
under the auspices of IAEA in partnership with
Japan, the USA and the USSR.

ECN participates in the European fusion technology
programme through a subcontract with FOM. Its
contributions to NET/INTOR are safety evaluations
of plasma disruptions and foss-of-cooling,
neutronics calculations on the breeding blanket and
the design of the superconductor for the main
confining magnet system. The HFR and the
available post-irradiation facilities are being used for
assessing the suitability of vanadium and niobium
alloys and of type AISI316 stainless steel as
materials for the first wall.
With preferential support of the European
Commission, the Comitato per I'Energia Nucleare,
ECN and Schweizerisches Institut für
Nuklearforschung are constructing the SULTAN
facility for testing superconductors at the SIN site
near Villigen. ECN is to supply the inner section of
the solenoid, but has been faced with serious
manufacturing delays. Difficulties have also been
encountered in the further development of a new
process for the manufacture of NB3Sn multifilament
conductors. However, these have now been
overcome and In the near future the process, along
with the pilot plant, will be transferred to a Dutch
industrial firm.



Energy from fossil fuels

) 2 MW coal-fired atmospheric fluid bed furnace at
ten.

It has been mentioned that a plan to build additional nuclear power stations was
first announced in 1974. This was part of a government policy to reduce the
consumption of oil and of indigenous natural gas (which at that time covered
practically all heating requirements and 85% of electric power genera tion) a nd to
increase the share of imported coal, a fuel which had become virtually extinct
except for steel making. This policy has, however, not been pursued very vigorously
a nd, now tha t the rise of oil prices seems to be leveling off, one may ha ve doubts
how far it will beca rried. For one thing, its adverse effects on thena tiona /balance
of payments are being given more thought Also, the government which derives
considerable income from the sale of gas is currently faced with a shortage of
funds. Thus the electric utilities, which were in the process of converting several
plants from hydrocarbons to coal, have now been asked again to use more gas.
Meanwhile, a national research programme has been launched to help solve
problems connected to a re- introduction of coal in The Netherlands. It is likely that
some of its parts, notably fluid bed combustion under pressure IPFBC), will be de-
emphasised, but that others, such as all the environmental research, will be
retained.

On 3rd November 1981 a 2 MW coal-fired atmospheric fluid bed furnace was
officially inaugurated in the boiler house of the Petten site. ECN hopes to acquire
practical operating experience with this system which may be of interest to other
potential users. This has, however, been delayed by problems, mainly with the flue
gas filter systems. A number of development activities which had been initiated in
lhe expectation that subsequently a PFBC pilot plant would be erected at Petten are
now being re-orientated.
ECN has taken an active part in design studies of coal fired power plants with
magnetohydrodynamic conversion (cne with a closed inert gas circuit, the other
with a once-through system). These studies were requested from industry by the
government which is funding a modest MHD research programme. The
experimental activity of ECN in this field is limited to the development of electrode
and wall materials for the MHD channel.
Environmental research projects which has been started previously have now
become firmly embedded in the national coal research programme. Since coals of
different origin will be used and the solid combustion residues will, even if they are
processed to e.g. building materials, be subject to leaching, laboratory experiments
are performd with residues obtained from different coal fired plants. These
experiments have yielded rules for predicting leachability. Air pollution by
particulates and by the oxides of sulphur and nitrogen is being studied both in the
laboratory and in the field. The laboratory experiments include the study of
interactions between these pollutants. In a recent series of major field experiments a
large number of rain samples were analysed after having passed through the
smoke plume around an oil fired electric power plant.



sting facility tor small wmdturbmes at the Petten Research Centre.

Wind energy

National research programmes like that on coal
utilisation also exist for other energy sources, such
as solar and geothermal hea ting, wind power and
flywheel storage. Some of these programmes are
managed on behalf of the government by the Project
Office for Energy Research, attached to ECN and
located at Petten.
Although opinion on the exact amount differ, it is
now considered feasible to incorporate of the order
of one thousand megawa tt wind power in the Dutch
grid without the need for special storage facilities.
The second phase of the wind energy programme,
recently approved by the government envisages the
construction of a 10 megawatt wind park, probably
somewhere along the Dutch coast, as well as many
decentralized applications

Still a part of the first phase of the wind energy
programme, an experimental wind turbine with a
span of 25 meter was inaugurated on the ECN
grounds at Petten on 29th June 1981. It is now
regularly supplying up to 300 kW to the grid in
unattended operation. Another part of the site has
been made available for testing smaller wind
turbines. A growing number of such units, destined
for various demonstration projects of the national
wind energy programme is undergoing tests there.
ECN is also involved in performance tests elsewhere
in the country and, on the more theoretical side,
engaged on studies on the integration of aeolian
units in the power grid.
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>easurements at one of the beam holes of the HFR the capture mechanism has been
shed for the (n.y)-reaction in the titanium isotopes 47,4B and 49.
bination with spectroscopical factors (S) of the fd.pyreaction from other sources, it has
iund that the three titanium isotopes have a different neutron capture mechanism,
igure the energy exponent ft)) is plotted along the X-axis. It E represents the energy of
nma emission and ly is the gamma intensity, the approximation
applies.

'he Y-axis the maximal value of the correia tion coefficient between those quantities is
i, while the Z-axis indicates the number of the relevant transitions for each of the three
?s.

aph shows three clearly separated peaks, which means that the three titanium isotopes
iflerent neutron capture mechanisms.

Utilization of the Petten
research reactors

Most of the materials testing irradiations 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 Centre 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.
An important decision this year was the order of a
new aluminium reactor vessel which is to replace
the present one in 1983.

The HFR is operated by ECN under contract with the
European Community. Apart from the purposes just
mentioned ECN uses the reactor for
- neutron activation analysis of coal and combustion

residues and 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 BV who
incorporates these isotopes in radio-pharmaceutical

- 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 convenor plate, in studies on the
effect of fast neutrons on proliferating tissues in
animals.



an Stein Callentels: newly appointed chairman of the
loverning board.

Organization and staff

At the beginning of the period covered
by this report Mr. G.W. van Stein
Callenfels assumed the chairmanship of
the ECN governing board. 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;
J.A. Goedkoop, Research;
J. Pelser, Technical Affairs.

The total staff as of 30th June 1982
numbered 919. The various
departments and other units are headed
as follows:
R. Blackstone, Materials;
W.G. Bonsel, Energy Technology;
M. Bustraan, Physics;
Y. v.d. Peer, Health Physics;
J. Hamstra, Technical Services;
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;
RJ. Swanenburg de Veye, Research
Reactors;
A. Tolk, Chemistry;
E.L Wout, Finance and Administrative
Organization.

Responsible for programme co-
ordination are:
J. Coehqprn and K.J. Brinkmann,
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 1981,
not including depreciation, amounted to
f 102.7 million. The breakdown of this
figure is shown below, with the
corresponding 1980 figures for
comparison.

Running costs
1981 1980

(in millions of guilders)

Staff expenditures 74.2 72.4

Materials ar.d services of
third parties 16.2 12.7

Running costs and
miscellaneous
expenditures 12.3 9.6

Government grants:
general
earmarked

Income in connection
with operation of HFR
and related services

Other income

102.7 94.7

Receipts
1981 1980

(in millions ol guilders)

65.6
3.5

19.5

14.1

102.7

64.0
1.0

17.0

12.7

94.7

These figures do not include funds
channeled through ECN for energy
research elsewhere, nor the investments
in buildings, fixed installations and
instruments of / 12.0 million (1980 f 7.4
million).


