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Abstract

In Switzerland five NPPs are in operation and none is planned

or is under construction. The three oldest NPPs are backfitted

with an additional safety system.

In the field of I&C, efforts are essentially directed to

maintaining high performance and to improve the safety of the

plants in operation. Three of these plants are about 20 years

old and a significant part of their ISC equipment has to be

replaced. This is an ongoing process which is carried out

stage by stage mostly during the annual shutdown.

Measures to avoid or mitigate severe accidents, including core

melting, have been taken or are planned.

Introduction

In Switzerland five NPP-Units are in operation. Table 1 gives

some information about them.

Table 1

Unit net el. Type
Power

Suppliers Start of
Operation

Beznau I

Beznau II

MUhleberg

Gõsgen

Leibstadt

350 MW PWR

350 MW PWR

W/ABB (BBC) 1969

W/ABB (BBC) 1971

320 MW BWR/Mark I GE/ABB (BBC) 1972

930 MW PWR KWU 1979

990 MW BWR/Mark II GE/ABB (BBC) 1984

In the past all plants have shown high availability.

Concerning the general situation of nuclear energy in

Switzerland, it is important to note that in September 1990

the Swiss people has rejected by vote a proposal of nuclear

opponents to shut down all the plants that are in operation.

But at the same time the people accepted another proposal for

a 10-year moratorium for the constuction of new NPPs. In

practice we already had a de facto moratorium since the early

eighties, now this is part of the constitution. The promotors

of the NPP project Kaiseraugst had already been partially

indemnified in 1989 as they renounced to build the plant.

However, most of the plants in operation have submitted

applications for a new licence with a power up-rate of 10 to

15 Ï. The new licence has to be given by the Federal

Government.



Probabilistic F'ety studies have been requested for each NPP

and are currently being carried out.

Because the progress in the construction of a definitive

storage facility for nuclear waste is much slower than

expected, partly due to the complexity of the Swiss geology

and partly due to a strong public opposition, intermediate

storage facilities are needed and will be erected in the near

future.

The present situation in Switzerland has as a consequence a

slowing down and a redimensioning of the research activities

in the nuclear field. These are caused by political as well as

economical reasons. Presently the activities in the ISC field

are mainly directed towards maintaining high availabilities of

the operating NPPs and upgrading their safety.

2. Activities

In the first place we have to remember that each of the three

oldest Units are going to be equipped with a supplementary

safety system, which is self-sufficient and protected against

seismic and other external events. These systems allow an

automatic residual heat removal and each of them has at its

disposal an emergency control room in case the main control

room has lost it's function.

At the NPP Miihleberg this system is already available. In the

test phase also the simulation of lightning strokes was

included.

At the Beznau site, the civil construction of the new building

for the Unit 1 is going to be completed while for the Unit 2

the first equipment tests have already started to be

performed. The new system will be operable in 1993

respectively 1992. In the ISC field the supplementing of such

an additional system in a PWR plant has led to numerous

modifications of the control logic and also of the control

panel in the main control room. All these modifications have

to be carefully evaluated before implementation.

Following the Chernobyl accident, the authorities have

required new safety measures against severe accidents,

especially those whith complete core meltdown. In fact most of

these measures had been already under evaluation. The

Chernobyl accident has accelerated the final decision in this

respect•

Measures to prevent the detonation of H2 in BWR containments

have already been taken.

In addition a filtered containment venting system will be

installed at each plant.

Also requirements for accident management measures have been

formulated. These concern the post accident instrumentation

and the radiological protection of the main control room and

of the emergency control room, as well as the internal

communication system of the plant.

The monitoring of the water level in accident situations in

PWR reactor vessels is still an open issue.

Three NPPs have already been in operation for almost 20 year;:.

More and more often the equipment used for ISC have attained

their end of life, where their performances are no longer

considered to be satisfactory or the replacement pieces become

defective. The development of a systematic aging management

program is actually under consideration.

Since more than ten years the renewal of the ISC equipment is

an ongoing issue and will continue as long as the plants are

in operation. Presently the main project at the Beznau plant

is the replacement of the old computer by a modern distributed

computer system. At the NPP Mühleberg the main activity is the

replacement of the old reactor protection system based on

relais technique by a more sophisticated electronical system



82 with selfchecking features. Programable systems with Ц-

processors have been introduced in safety related systems such

as the alarm processing system and the radiation monitoring

system.

Comprehensive investigations concerning the functionality of

motor operated valves (MOV) have been carried out. The

original design basis, the size of the driving motor, the

control equipment and the setting of the torque switches have

been reviewed and where necessary corrective measures were

taken. Also some new test bench for MOV has been procured,

improving the surveillance and diagnostic possibilities.

An automatic radiological dose rate monitoring system will be

installed in Switzerland. Its sensors are placed around the

NPP at a distance up to S km. It will be supplemented by an

emergency response data system, which directly transfers the

essential reactor plant parameters to the Swiss Federal

Nuclear Safety Inspectorate.

Finally the decision of Switzerland to participate again in

the OECD-Halden Reactor Project has to be noted as a positive

step in the ISC field.
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Abstract

This paper notes that, although no fundamental, HPPC&I technical
developaents have taken place in the UK since 1989, enormous
organisational changes have occurred. The influence of these changes on
instrumentation capability is discussed and the current situations on
the Hagnox, AGR and Fast Reactors and on the Sizewell PWR are described.

Work on pulse-coded-logic reactor trip systens based on conventional
microprocessor components is noted and a new; Dungeness В AGR, single
channel trip system which uses these principles is described. ; Other
developments in sensors, instrumentation, ultrasonics and under-sodlum
viewing are also described as are studies on software reliability, human
factors engineering and related topics. Comments are made on general
aspects of computers in reactor safety systems, i . ,

It is concluded that the last two years have seen considerable progress
in the UK despite the interruptions and problems generated by
organisational changes. It is felt that these changes may have produced
a new sense of urgency and better insights Into the needs of the
industry.

68

it IHTRODOCTIOH

The basic technologies and philosophies employed for reactor control and
instrumentation in the UK have not changed qualitatively since the last
XWG meeting [1} and therefore, in many ways, this report forms a natural
extension to what was said on that occasion. In technical terms
progress has largely been evolutionary, tending to implement the
strategies which were outlined l=»st time. There have been further
trends towards computer based systems in a search for increased safety
and greater plant efficiency. ' • ,''

In contrast ta the technology,{however, many highly significant changes
have occurred in the structure of the UK electricity and nuclear
industries. These changes have had considerable impact on the cil
field, generating a sense of immediacy and tending to concentrate
attention on areas which promise fairly quick economic rewards. These
effects have been intensified by the government's decision to delay

1

further reactor orders until the economics and future of nuclear power
has been reviewed in 1994. ,


