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Abstract

A small country approach to the regulatory personnel problems is
presented. Recruitment of a staff with a relatively small previ-
ous knowledge and experience has been the only option available.
In order to rapidly gain necessary knowledge and to jointly cover
all aspects of nuclear technology most staff members have spe-
cialized to a limited technical field. Practical experience is
acquired by combining the responsibilities for review and assess-
ment and for inspections in such a way that each staff member
carries out both efforts in his special field.
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1. Introduction

The presentation gives an example of the approach to
the regulatory personnel problems in a small country which
has started its considerable nuclear program with almost no
previous nuclear experience.

During the past ten years the regulatory organization
has found a satisfactory structure and working methods. Its
present role in Finnish nuclear power program can be regarded
as significant. The utilities as well as supplier organizations
have clearly recognized the necessity to take regulatory ac-
tions and requirements into account. Also the public reliance
as expressed by the statements in the press and on political
scenes seems to be relatively good.

2. Development of organization

In Finland the nuclear power plant construction permits
and operating licenses are issued by the Ministry of Trade and
Industry as provided in the Atomic Energy Law of 1957. However,
the Ministry has no staff of its own to do actual regulatory
work but it makes the decisions on the basis of statements
given by other organizations. The nuclear regulatory functions
are in practice performed by the Institute of Radiation Pro-
tection (IRP). The responsibility for that work is given to IRP
director for nuclear safety. The director has in his command
the IRP department of reactor safety. The department was formed
in 1968 and up to the year 1975 the number of staff was increased
rapidly.

The progress of Finnish nuclear projects and the regula-
tory staff increase is shown in figure 1. The present organi-
zation was established in 1975 and since then the staff has
been almost unchanged. The size of staff is thought to be ap-
propriate for present needs.

Several other governmental institutes are used as IRP
consultants in special questions. In order to be able to give
tasks to those consultants and to assess the work results the
IRP has acquired also internal expert knowledge in corresponding
fields.

3. Structure of present organization

The organization scheme of the Department of Reactor
Safety is presented in figure 2. Also the number of technical
staff in each operational unit is presented in the figure.

Groups responsible for mechanical components (MC), !
systems engineering (SE) and radiation protection (RP) have i
worked as separate operational units from the very beginning.
Groups responsible for nuclear materials (NM) and buildings
and structures (BS) were formed in 1975.

The review areas which are on the responsibility of each
group are presented in table I. There are also certain boundary



areas which call for a close co-operation between groups.
Especially can be mentioned reactor core design (SE-group,
NM-group), fire protection (SE, BS), auxiliary systems (SE,
RP) and design requirements for components and structures
(all groups).

As can be seen the main organizational principle is to
have specialists in all review areas. This enables an in-depth
review in plant details but on the other hand most of the staff
has only a limited knowledge about nuclear power plant as a
whole.

Another lead idea in the organization is to use same
people for both review and inspection efforts. Thus most of
the regulatory officers visit quite often the plant sites and
the shops of component manufacturers.

4. Staff qualifications

During the years 1969-75 when the regulatory organization
was developed the growth of nuclear power program in Finland was
rapid. Before that growth period only one small research reac-
tor had been in operation since 1962 and the amount of engineers
with nuclear experience was very limited. In the early years
of nuclear power program the significant role of the regulatory
body was not generally recognized. Thus the work within utility
organizations and research work were found more attractive than
regulatory work. IKP had difficulties in getting experienced
engineers and no strict requirements on previous experience
could be set. •

The initial staff formed by four senior officers had
mainly research background with the average professional experi-
ence of about ten years. From the staff recruited later on about
one half came directly from universities or technical colleges
after having completed their studies. Main part of the rest had
industrial or research experience from one to four years and only
five persons had been in their profession for more than five years.

The lacking experience has somewhat been counterbalanced
by the opportunity to recruit talented engineers who had passed
their university examinations with credit. Those young people
have taken their job like a pioneering task and the good spirit
inside the institute has inspired the people to often work over-
time to improve their knowledge and to make all their duties.
The positive attitude to the work is shown also by the fact that
so far only a few people have left for another job.

In the early years of the nuclear power construction the
limited knowledge, also on utility side, was taken into account
by adopting a cautious attitude to difficult problems or doubtiful
solutions. Thus a conservative design with safety margins or j
multiple redundances was often preferred. Of course, this kind
of approach does not help to identify the potential risks in a
certain plant design and does not guarantee the safety of the
plant as a whole.



5. Training of personnel

The inadequate previous experience has put special re-
quirements on training of personnel. No formal training program
has, however, been established and the number of internal train-
ing occasions has been small.

Instead of an own training program the staff participation
in courses and seminars held by other organizations in Finland
and abroad is encouraged and the costs are paid for. Most impor-
tant nuclear or radiological safety courses which have been
attended several times are organized by NRC and MIT in United
States, Harwell in United Kingdom and Karlsruhe in Federal Republic
of Germany. The written lecture material delivered at the courses
is available to all IRP personnel and it is used in self-study.
An important role in training have also played courses arranged
by a national center for supplementary education of engineers. The
length of such courses is 2 to 3 day and the scope is limited to
some special subject, either nuclear or non-nuclear.

A general introduction to various aspects of nuclear tech-
nology is given with the help of a self-study package consisting
of audio-visual training material. The package is produced in
Sweden by a company which takes care of operator training for
Swedish nuclear power plants. The same material is used by all
Swedish and Finnish utilities in operator training.

The training in special areas has been on-the-job train-
ing instructed-by more experienced colleques or self-study of
applicable technical documentation. The technical documentation
available to IRP staff is quite exhaustive. It includes, for
example, a collection of U.S. and German criteria and guides as
well as industrial standards from many countries. Besides these
we have found the DOCKET-collection published in USA very useful
for self-study. For example many docketed FSAR's and the corre-
spondence related to these are studied as reference material
during licensing reviews. As a training tool can also be regarded
the Standard Review Plans published in USA. That documentation,
came just on time for the operating license review of our first
nuclear unit.

Not underestimating the possibilities of organized training
I think, however, that the most effective means in acquiring in-
depth understanding is the combined duty as reviewer and inspec-
tor.

When a young regulatory officer participates the licensing
review for the first time his work is necessarily based on guidance
given in Standard Review Plans or other literature. If he then is
to review an almost identical plant he hardly can do it much '
better but he only repeats most things he has already done before.
But if he in between has surveyed construction activities or I
commissioning and operation on site he can base the second review
on his practical observations and engineering judgement. This



conclusion has come very clear during operating license reviews
of the second units of our twin plants. In fact, many of the
v.'eak points in our plants have been uncovered during these repe-
tition reviews and this has led to certain backfitting in the
units already in operation.

Another instructing job combination is given to those
officers reviewing the accident analysis. They are also respon-
sible for having made comparative accident analysis with the
help of an independent research institute. That work forces them
to get profound knowledge about calculational methods and plant
features having influence on results.

As to the training in future we see the need to give a
broader scope of all nuclear matters to the whole staff having
so far specialized in their own problems.



TABLE I

SPECIAL FIELDS AND RESPONSIBILITIES OF GROUPS IN THE

DEPARTMENT OF REACTOR SAFETY

Mechanical components group

Component dimensioning

Stress analysis

Material questions

Fabrication and installation technology

Component quality control and quality assurance

Systems engineering group

Reactor physics

Thermal and hydraulics

System analysis and testing (most plant systems)

Instrumentation and control

Electric power

Operator licensing

Buildings and structures group

Construction technology

Structural design

Fire protection

Radiation protection group

Radiological protection and monitoring

Waste management

System analysis and testing (drainage, leakage

collection, water purification, ventilation

systems) . |

Containment leak-tightness ;

Emergency plans !

Nuclear materials group

Fuel design, fabrication and quality assurance

Fuel transport, handling and storage

Safeguards of nuclear materials

Industrial security
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FIGURE 1. PROGRESS OF NUCLEAR POWER PLANT PROJECTS
AND NUMBER OF REGULATORY STAFF
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SAFETY


