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REPORT ACNS-3

A report from the Advisory Committee on Nuclear Safety concerning
the Use of Programmable Digital Computers in the Shutdown Systems
of the Darlington G.S.

ABSTRACT

This report by the Advisory Committee on Nuclear Safety (ACNS)
considers the use of large, programmable computers in the shutdown
system at the planned Darlington Generating Station. After a review
of the documents submitted to the Atomic Energy Control Board (AECH)
by Atomic Energy of Canada Ltd. Engineering Company in support of
gaining AECB's agreement in principle to such a system, the ACNS
concludes that no fundamental principle will be challenged by the
introduction of computer technology into safety systems. It cautions,
however, that the AECB should ensure that existing principles
particularly those of independence and redundancy, will not be
compromised in the application.

RESUME

Ce rapport du Comite consultatif de la surete nucleaire (CCSN) etudie
l'emploi de gros ordinateurs a programmes centime dispositifs d'arret
a la centrale prevue de Darlington. Apres examen des documents soumis
par la Societe d'ingenierie de l'Energie atomique du Canada Ltee (EACL)
a la Commission de contrSle de l'energie atomigue (CCEA) en vue
d'obtenir l'autorisation de principe de la CCEA pour 1'exploitation
d'un tel dispositif, le CCSN est d'avis qu'aucun principe fondamental
ne serait mis en danger advenant I1utilisation des techniques
d'informatique dans les dispositifs de surete. Toutefois, il met en
garde la CCEA de bien s'assurer que les principes actuels surtout ceux
touchant 1'independance et la multiplication des dispositifs ne soient
pas compromis par cet emploi.
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Since the 1950's the Atomic Energy Control Board has made use of
advisory committees of independent experts to assist it in its
decision-making process. In 1979 the Board restructured the
organization of these consultative groups resulting in the creation
of two senior level scientific committees charged with providing
the Board with independent advice on principles, standards and
general practices related to radiation protection and the safety
of nuclear facilities. The two committees are the Advisory Committee
on Radiological Protection (ACRP), which held its first meeting in
May, 1979, and the Advisory Committee on Nuclear Safety (ACNS), which
was established a year later.

The records of meetings are filed in the AECB Library, and reports
are catalogued and published as part of the Board's public document
collection. Reports carry both a committee-designed reference number,
e.g., ACNS-1, and an AECB reference number in the "INFO"-series.
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C0NCERN1NG THE USE OF PROGRAMMABLE DIGITAL COMPUTERS
IN THE SHUTDOWN SYSTEMS OF THE DARLINGTON G.S.

The Advisory Committee on Nuclear Safety (ACNS) has been asked to
offer some advice on the concept of using large, programmable .j.
digital computers in the shutdown systems of the Darlington G.S.

The report submitted to the Atomic Energy Control Board by Atomic
Energy of Canada Limited, Engineering Company (AECL-EC) on a
"Computerized Shutdown System Development Program" dated December 1980
has been carefully studied. The report is rather sketchy and one would
have to do considerable probing with the designers before any detailed
comments could be provided.

It is the Committee's view however that detailed study is a Board
staff function although some ACNS members could perhaps aid the staff
on specific points.

AECL-EC appears to be seeking an "approval-in-principle" of the
computer-based shutdown system approach. In the opinion of the
Committee there is really no principle involved here.

Computer technology is well established and its use in nuclear power
plant safety systems seems to be a natural step. Designers in the
United States have already taken such a step and the Advisory Committee
on Reactor Safeguards and the Nuclear Regulatory Commission are getting
close to giving a final approval albeit after an eight year review.

In any event it may become a necessary step as computer technology
becomes more and more the only appropriate one that is readily available
in the market place. There is certainly some reliability advantage to
be gained by using components that are in widespread use and about which
a reliability history is growing,

While the Committee does not feel that any fundamental principle is
being challenged by the introduction of computer technology into safety
systems, it is not without some concern.

It will be necessary for the Board staff to ensure that existing principles
which have been well established over many years are not compromised by
the application of this new (i.e., in this particular context) technology.

The use of computer technology may encourage such a compromise and
vigilance must be exercised by the Board staff during its review.

There is a tendency to include a large number of functions in a computer
both for economic reasons and to take into account more readily complex
interrelationships that may exist among safety parameters. When this is
done the well established principles of independence and redundancy could
be compromised and care must be taken to ensure that these principles
are maintained at a level that has been traditionally acceptable when
other technologies were employed.

(1) Letter J.H. Jennekens, President, Atomic Energy Control Board to
Dr. H.E. Duckworth, Chairman, ACNS, 14 January 1981.
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Quality control aspects of the system (especially of the software)
must be given particular attention. Software design has only recently
became a well disciplined activity and assurance must be forthcoming
that designers are using good engineering practice in the production
of computer programs.

Complete and accurate system documentation has always been a basic
requirement of the Atomic Energy Control Board and must be emphasized
particularly with respect to software material. Indeed it may be
advantageous to have some basic guidelines dealing with the documenting
of software systems insisting upon a presentation that permits a truly
independent and meaningful review.

One of the advantages of a computer-based system put forward by
designers, and with some justification, is the ease with which
modifications can be made to an installed system. Alterations to an
existing system are of course permitted now but only under well-defined
and appropriate administrative controls. The same controls may not
necessarily be adequate to deal with software modifications since it can be
more difficult to predict all the implications of such program changes.
New procedures dealing specifically with these modifications (which
experience has shown to be inevitable) and with testing after a change
may be required. In this regard change procedures worked out by the
US Nuclear Regulatory Commission in conjunction with US designers
may be worthy of study.

In summary, the Committee does not feel that introduction of digital
computers into CANDU safety systems violates any fundamental principles
of safety. However, their use must be carefully examined to ensure
that well established safety principles are not compromised during
implementation. The acceptance of a computer-based safety system must
depend upon the satisfactory outcome of the Board staff's usual detailed
review. The making of a priori decision that a computer-based system is
acceptable "in principle" does not seem to be necessary nor should the
designers expect it.


