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MPPC1 activities in Finland 

Activities in Finland in t'-e nuclear power field have to a large extent 
been characterized by the preparations for a possible fifth nuclear power 
plant to be built. Earlier slans of continuing the nuclear power 
programe have undoubtly b*on delayed by a slower growth in the 
electricity demand than earlier expected. Trends today show, however, 
that additional generating -.apacity will be needed in the middle of the 
nineties and it seems likel/ that some decision how to proceed will be 
taken during 1986. 

The preparations for a fifth nuclear power unit have been generating a 
lot of investigations concerned with questions such as acceptability of 
nuclear power, licensability of different plant types, expected building 
costs and costs per generated kilowatthours, etc. The investigations 
have naturally touched also en questions connected to control and 
instrumentation. 

The four operational units hail an excellent operating year in 1985 with 
load factors in excess and near 90 * (cf: Table 1). There are of course 
many reasons behind the high load factors achieved and successful control 
and instrumentation solutions have their share. The continued strive for 
safety of the operation is also illustrated by PRA studies initiated for 
the four operational units. Tht> studies are supposed to be completed and 
documented early next year. 

Research activities at the technical Research centre of Fi-land (VTT) ir. 
the control and instrumentation field have been directed both toward". 

Table 1. Cumulative load factors and load factors during 1985 for the 
Finnish nuclear power plants. 

Type Power Cumulative 1985 
PWR 460 7/,6 * 93,0 1 
PWR 460 88,0 I 91,7 t 
BWR 710 83,5 % 87,4 I 
BWR 710 80,2 r 87,4 I 

immediate needs and towards long term goals. The immediate needs have 
been connected to different ongoing investigations and to development 
projects in connection to process industry, Of the more long tenu 
projects the following can be explicitely mentioned 

- the Mordic projects on human reliability 
- work on software reliability 
- design guides for digital C í I systems 
- simulation of technical processes 
- artificial intelligence in nuclear power 

The second phase of the Nordic cooperation in nuclear safety was 
completed in 1985. Most of the final reports are written in English and 
have been published. A, summary of the projects will be presented at the 
AHS/ENS meeting in Knoxville, Tennessee in April l\l. The reporting 
covers the following range of items 
- test and repair activities 
- work organization and management 
- computer aided design of C 4 I systems 
- computer based operator support systems 
- experimental validation 
- operator training 

The work on software reliability has been a joint effort by VTT, the OECO 
Halden Reactor Project and different institutions in Great llritain. the 
Jim of the project has been to investigate production methods and 



licensing of highly reliable software. Project results are proprietary to 
the Halden Project signatories but some general results have been 
presented in 121. 

The microcomputer based digital C * i systems have been breaking through 
very rapidly in the process industry. Examples of the new technology 
could be seen in conventional power plants, chemical and petrochemical 
plants, pulp and paper industry etc. Looking at the advantages of the 
digital systems it is certain that the new technology will spread also to 
the nuclear industry. This will however be placing new demands both on 
the design and the licensing of C * 1 systems. These questions are 
investigated in a project started in 1985. 

Computer simulation p'ays an important role in the C & I system design, 
in plant safety analysis and in operator training. Advances in computer 
technology offers cost effective solutions also for complicated technical 
processes. A newly started three year research programme on numerical 
simulation of technical processes will develop new tools for analysis and 
design of nuclear power plant systems. By using a modular approach in the 
software design it should be possible to use the results also for the 
construction of more accurate training simulators. 

Artificial intelligence is a hot subject in the construction of operator 
support systems. Proposed solutions for expert systems provides 
interesting opportunities to build intelligent interfaces for different 
decision makers to the plant data base at a nuclear power plant. The 
subject is addressed in the third phase of the Nordic cooperation in 
nuclear safety. It is the aim to build a demonstration of a system which 
would support the different decision makers participating in their 
efforts mitigating a serious plant emergency. 

International cooperation is ow of the key issues in the Finnish C * I 
activities. The Nordic cooperation is faciliated by the industrial 
tradition, similar laws and regulations and a common language. Active 
participation in the international bodies such as IAEA and NEA has also 

I 

showed to be important. Finland is also a signatory in the OECD Halden 
Reactor Project where important work in the area of computerized control 
rooms has been done. Outside the nuclear field related projects have been 
su'rted by a Finnish initiative within the COST-framework. 

REFERENCES: 

l\l. D. Wahlstrbm: Human factors in nuclear power systems; activities in 
the Nordic Countries, ANS/ENS International topical meeting on 
advances in human factors in nuclear power systems, April 21 - <"1, 
1986 Knoxville, Tennessee, USA. 

121. P. Bishop et al: Project on diverse software - an experiment in 
software reliability, 4 th International workshop on achieving safe 
real time computer systems, SAFECOHP '85, Villa Olmo Italy, October 
1 - 3, 19R5. 


