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1. General Situation for Nuclear Power In Switzerland 

To understand today's situation regarding "Nuclear Power" we have 
to consider the development over the last two decades. 

The period of the seventies was characterized by startup of the LWR 
nuclear power park In Switzerland. In the time, after the TMI-accldent 
but still before Chernobyl, the growth of the electricity demand did not 
make evident the necessity for the construction of additional power 
plants. The missing parts of the domestic demand could be covered at 
competitive prices (in France). In parallel opposition to nuclear power 
among the population was increasing. 

Consider the final energy consumption in Switzerland which amounted 
to 766 PJ in 1988. Up to 7S.3% has been covered by fossil fuels and only 
20.8X by electricity. The distribution of users showed, that 30.7% was 
consumed in households, 19.9% in the primary and tertiary sectors, 19.IX 
by the industry and 30.31 In transport. Finally 58.9% of the total 
energy consumption was used in form of heat, the remaining being 
mechanical work, chemistry and light. Approximately 2/3 of the total 
energy being used in form of heat showed the necessity to make use of all 
possible sources of heat. 

The high oil prices at the beginning of this decade along with the 
need to preserve and further develop the knowledge relative to reactor 
technology and to keep the Swiss nuclear industry alive, induced 
activities for new deployment areas besides electricity production. This 
in turn led to the investigation of the possibilities offered by nuclear 
energy to cover parts of the heat market. In this context a substantial 
incentive was provided by the proposal concerning "conservation, 
substitution of fossil fuels and research" as formulated in the study of 
the Swiss Federal Committee for a Global Energy Concept. 

Efforts for nuclear applications in the heat market have been 
primarily concentrated on a better utilization of the waste heat produced 
by existing or planned large Nuclear Power Plants (NPP). These can feed 
district networks with heat produced in a co-generation mode. The REFDNA 
district heating network of about 60 MW Installed capacity, which 
supplies 8 communities in the lower Aare valley with hot water from the 
Beznau NPP, has clearly demonstrated the feasibility and reliability of 
regional, medium-sized nuclear district heating grids. Only a restricted 
amount of heat can be extracted at economically interesting conditions 
from the 5 NPP in operation and additional economic and technical 
restrictions limit the extension of such networks to distances not 
greater than 30-50 km in Switzerland. 

With the exception of the nuclear energy, there was no legal basis 
for a centralized energy policy in Switzerland up to September 1990. An 
attempt to introduce an adequate article In the Constitution waa defeated 
In a nationwide referendum in 1984. A leas stringent version has now 
been accepted by the nationwide votes of September 23, 1990. The new 
legislation is oriented towards energy savings and will enable the 
central government to enact standards on energy consumption equipment. 
It is expected that the development of conventional district heating 
networks, which could in the far future lead to a deployment of nuclear 
district heating, will be favoured by the new legislation. On the other 
hand this legislation will favour concentration of efforts on 
alternative, renewable energy sources. 

At the same date two so-called "nationwide initiatives" aiming at a 
modification of the Swiss federal law were voted on. The first 
postulating a so-called "10-year moratorium" for any level of licensing 
of new NPP was approved. The second one postulating a total abandonment 
of nuclear energy was rejected. Although a moratorium seems leas rigid 
than an abandonment, it will certainly lead to a stagnation and there are 
fears that the delays resulting from It could correspond to a de facto 
abandonment of nuclear energy. The moratorium will certainly impair 
R&D-efforts in nuclear energy significantly. 

However, the desire expressed by the Federal Government to keep 
"the 'Nuclear Energy Option' open" during the difficult period of reduced 
public acceptance is actually the motive for maintaining nuclear 
activities in Switzerland. The Swiss development focusaed on 
substituting fossil energy and the participation in the development of 
one of the HTR-concepts in the Federal Republic of Germany (e.g. HTR-500; 
Modular HTR; GHR). 

2. Curreit Status of R&D In the Swiss Industry 

At the tnd of the seventies the former Swiss Federal Institute for 
Reactor Researih (today Paul Scherrer Institute) and a group of Swiss 
industrial firms fo.raed the Swiss Community for Nuclear Development 
(IGNT). The activities of the IGNT focus on cooperation In the 
German/Swiss HTR-ProJect "HTR-500" with the aim to design and license a 
commercial follow-up plant to the THTR-300. The Swiss industry and 
research institutions provided substantial contributions e.g. In the 
domain of steam generator, prestressed concrete pressure vessels, 
material sciences, earth-quake safety and neutronlcs. In 1986 the Swiss 
Federal Legislature approved a financial contribution of 15 Mlo SFr. to 
the HTR research-related activities of the Swiss industry on a 50/50X 
basis. These activities are almost at a stand-still because of the 
slowdown In the German nuclear energy programme. 

New activities which are not specifically tuned to a direct 
project, but are related to the improvement of the safety of HTR's in 
general, will be carried out over the next 2-3 years. This again In 
accordance with the Federal Governments aim to keep "the 'Nuclear Energy 
Option' open". The nature of this R&D is dedicated to more basic 
research where a return of industrial Investment can not be immediately 
foreseen. Therefore this work will be funded on a somewhat different 
bases namely 70X Government, 30X Industry. 



Main subjects of this basic research are: 

Studies on the behaviour of prestreased concrete under heat and 
variable loading. Of particular Interest is the crack propagation 
and the zone in which parts of the concrete behave elastically, so 
that material lays for lay-out and design may be formulated. 

Studies on a new concept of an information, sampling and data 
acquisition syatem with regards to specific need for HTR'a. The 
network of this information system is based on fiber optics where 
further basic research is needed. 

R&D on the behaviour of various high temperature materials. Of 
particular Interest is the dynamic response Induced by fluid flow 
at high temperatures and pressures in tube bundles and also the 
effects of thermal gradients in the walK. of pressure vessels and 
tubes. Both effects influence strongly the live-time of HTR 
components. 

3. Current Status of BSD in the Research Institutions 

The main tasks at the Swiss research institutions (PSI; Techn. 
Universities) are normally directed more towards basic R&D. Applied 
research Is carried out to support industry when asked for and in many 
cases carried out in co-operation with industry. Therefore the general 
status of a project influences the work to be done considerably. 

HTR research was directly related to the activities of the IGNT of 
which PSI Is a member. Due to the situation related to be German HTR-SOO 
programme, specific applied research will not be needed so much and 
almost all activities today are directed towards generic research for HTR 
safety. Research work is carried out In the of Thertnohydraullcs, 
Material Science and Reactor Physics. 

LEU-HTR Physics Experiments: 

In a new series of PROTEUS critical experiments, the physics of 
pebble-bed HTR systems with low-enriched uranium (LEU) fuel will be 
investigated. This work is Intended to broaden the experimental data 
base and reduce the design and licensing uncertainties for small and 
medium sized reactors using this type of fuel. A specific objective of 
the new experiments is to provide high quality data on the effects of 
water Ingress on reactivity and control rod effectiveness, and boron and 
hafnium absorbers on reactivity and power distribution. 

LEU fuel from the HTR experimental programme in the AVR test 
facility of the KFA-Julich, containing 6 g of 16.76X enriched uranium per 
fuel pebble, will be used for the first phase of the experiments. 
Deterministic (hexagonal) pebble-bed configurations with a removable 
pebble column as well as random pebble-beds will be arranged inside 'he 
existing one meter thick graphite radial reflector. 

The LEU-HTR PROTEUS programme has been initiated together with 
partners in the Federal Republic of Germany (FRG). The Swiss 
contribution to the programme consists of the facility modification, 
licensing and operating costs, and supplying some of the scientific 
support staff. The FRG Is making an essential contribution by providing 
the pebble bed fuel for the first experiments as well as considerable 
scientific support. 

The experiments have been accepted as an International Atomic 
Energy Agency (IAEA) coordinated research program (CRP) entitled 
"Validation of Safety-Related Physics Calculations for Low-Enriched 
HTGRs", in the framework of the Agency's Gas-Cooled Reactor Working 
Group. Switzerland, the Federal Republic of Germany, the Soviet Union, 
Japan, the Peoples Republic of China and the United States of America 
have agreed to participate in the CRP, and will supply some of the 
scientific manpower necessary to plan, execute and analyse these 
experiments and ensure that they are relevant and cost effective with 
respect to the various gas-cooled reactor national programmes. 

A preliminary meeting of tentative CRP members was held in 
Wiirenllngen In October, 1989, to begin to define the priorities for the 
initial experiments. The first meeting of the official IAEA CRP 
participants was held in Hiirenlingen in May, 1990, followed by an IAEA 
topical meeting on uncertainties in physics calculations for gas-nooled 
reactor cores. 

A safety report for the new experiments has been reviewed and 
accepted by the Swiss nuclear regulatory authority and long lead items, 
auch as new graphite axial reflector blocks and borated steel safety 
rods, have been ordered. The HTR critic experiments are presently 
scheduled to begin in the Summer of 1991. 

4. Outlook for the Future 

The olow-dovn of the German HTR-prograirae caused some uncertainties 
in industry, where R&D can only be financed, when some chance for a 
future realization exists. These difficulties could be overcome in the 
meantime by providing some additional funding for the R&D work. The 
governmental policy of "keeping the 'Nuclear Energy Option' open" until 
demand for nuclear energy and public acceptance improves is of great help 
in maintaining a basic R&D effort and will hopefully not change in the 
near future. 

The general tendency to reduce nuclear energy activities also 
affects research institutions. It la our opinion that a worldwide 
cooperation in HTR research with access to test facilities, the exchange 
of know-how, computer codes and staff, seems to be a feasible solution to 
this problem. We think that this cooperation should be possible for 
generic HTR research. 


