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PRACTICAL EXPERIENCE AND PROBLEMS IN THE INSPECTION WORK
DURING TEST AND ROUTINE OPERATION OF NUCLEAR POWER PLANTS

Thomas Backström
Swedish Nuclear Power Inspectorate
Stockholm (Sweden)

In this paper a "brief description is given of the Swedish
Nuclear Power Inspectorate (SNPI) and its working methods
in the field of licensing procedures and inspection acti-
vities. SNPI has introduced a system to be kept continuously
informed about the operation of the nuclear power plants.
This information is used in the preparation work preceding
the inspections. Experience obtained from the inspection
activities show that inspection frequency has been lower
than planned, documentation can be improved and that good
relations between the authority and the utilities, including
the operating personnel, is to the benefit of the nuclear
safety.



1. INTRODUCTION

During 1976 five nuclear power stations were in
operation and supplied almost 20$ of Sweden's electric out-
put. During 1977 one station will be taken into operation
and during 1978 two more. Two plants will at that time be
in the final stage of construction. This rapid development
of the nuclear program and the development of the safety
critei'ia dtiring the last years has led to an increase in
the number of Swedish Nuclear Power Inspectorate (SNPI) staff
directly involved in inspection of nuclear power plants from
five to about twenty in three years. (Total number of SNPI
staff, including departments of safeguards, was be management,
research, administration and management is about 40).

2. ORGANISATION AND RESPONSIBILITIES 0¥ THE DEPARTMENTS
INVOLVED IN INSPECTION ACTIVITIES

The direct inspection work is carried out by the
department of inspection and the department of technical
support.

2.1 Department of inspection

The department of inspection is responsible for review
and inspection of nuclear power plants. The department is also
responsible for handling contacts with the utilities in all
matters directly concerning a nuclear power project and for
making sure that established regulations foi? the construction
and operation of nuclear power plants are followed. The de-
partment also participates in the processing of permit appli-
cations.

The department of inspection is divided into site
responsible sections headed by a site responsible inspector.
This means that one inspector is responsible for several
units and at one site (Ringhals) for both pressurized water
reactor's and boiling water reactors.



2.2 Department of technical support

The department of technical support is responsible
for the technical review of safety matters and for the de-
velopment and application of safety standards. The depart-
ment evaluates the utilities' reports of safety-related in-
cidents and examines and issues regulations for construction
and operation. The department also participates in the pro-
cessing of permit applications.

3. SUPERVISION DURING COMMISSIONING AND ROUTINE OPERATION

The SNPI is kept informed of the operation of the nu-
clear power plants during the start up procedure and during
routine operation by the reporting system and by frequent
inspections.

3.1 Reporting system

The utilities are obliged each day to report operational
events during the last 24 hours. A special form (figure l) for
these daily reports has been introduced by SNPI to get com-
parable information from the different utilities. The informa-
tion received from these daily reports is

- day of the report

- operation during the day

thermal power levels

generator power levels

net electrical output (MWh)

. average power (MWe)

- abnormal occurrances

- reportable events

- disturbances (for example reactor trips)

- others (maintenance, tests, power reductions etc.).

As a complement to these daily reports all safety
related occurrances and all reactor trips are reported to
SNPI more in detail on special forms within time limits
specified in the Technical Specifications. (These reports
will be presented in another paper during the Specialist meet-
ing).

3.2 Inspections

The S3ÏPI distinguish between two kinds of inspections -
special inspection and routine inspection. Our reporting system
makes a good base for planning and performing inspections
of both types.



3.2.1 Special, inspections

A special inspection is called for "by operational
events such as abnormal occurrances and when SMPI finds it
necessary to thoroughly investigate certain problems, sys-
tems, components, phenomenon, tests etc. The duration of
a special inspection and the manning of the inspection group
is determined at each occasion depending on subject of the
inspection.

3.2.2 Routine inspection

Routine inspections are mainly meant for controlling
the observance of the Technical Specifications. The routine
inspections are regularly recurrent and are not directed by
operational events which could be the case with the special
inspections.

Planned routine inspection frequency is

during commissioning - twice a month
during routine operation - once a month.

The duration of a routine inspection is one to two
days and is carried out by one or two inspectors.

According to our plans a routine inspection should
comprise the following items:

(a) Operation since last inspection

The inspector shall review operational results, main-
tenance, records etc.

(b) Operational events since last inspection - both
reported and unreported.

When reviewing incidents investigations shall be made
to verify that all the problems which might have caused the
incidents have been explained and that corrective measures
have been taken. Furthermore shall be investigated whether
discovered deficiencies require changes in systems, components
and operating or maintenance instructions.

(c) Periodical tests

Results of periodical tests according to the Technical
Specifications, pressure vessel codes etc, shall be reviewed.
Investigations shall be made to verify if the experience of the
tests requires changes in systems, components, instructions etc.



(d) Certain review

A more detailed review of systems, components,
routines, functions phenomenon etc shall be made in such
a way that safety related parts of the station will be
reviewed about once every one and a half year.

(e) Current operation

When reviewing the current operation possible de-
viations from normal operation shall be investigated as
well as if any maintenance criteria (according to the
Technical Specifications) are used and if any other main-
tenance work is going on. Routines for maintenance and re-
pair permits, locking, preservation of separation etc. shall
be reviewed.

(f) Tour of the station

This tour is made to verify the conditions according
to item (e) above.

3.2.3 Inspection report

After each inspection an internal inspection report
shall be written. The utility is informed verbally during
the inspection and/or by letter afterwards if the SNPI should
find deficiencies demanding corrective measures.

4. PRACTICAL EXPERIENCE AND PROBLEMS IN THE INSPECTION
ACTIVITIES

4.1 Commissioning

The purpose of the inspections during the early phase
of test operation is to become familiar with the station and
the operating staff. As the test operation is progressing the
purpose of the inspections change from an acquaintance procedure
to checking that testing is conducted in accordance with appro-
val procedures.

The planned inspection freqiiency during the commission-
ing phase - twice a month - has not been obtained. The average
inspection frequency has in fact been less than once a month.
The reason why the planned inspection frequency not has been
obtained is partly to be found in the fact that the staff of
the SNPI have dual functions as inspectors and as reviewers
participating in the licensing procedure.



The precritical tests are done coincident with the
final part of the licensing procedure, which makes it diffi-
cult for the SNPI staff to perform the inspections in the
extent planned. This fact has been obvious for some time and
a debate concerning resident - non resident inspectors has
taken place. The conclusion of this debate was that the
SNPI shall not have resident inspectors due to the appre-
hension that the sit© resident inspector in due time would
become more a part of the retility body instead of a part
of the authority body. The utilities have expressed a desire
to have the SKI1! to overlook the test operation as much as
practically achievable. The SNPI has then together with the
utilities chosen tho/se tests upon which the authority is
to be present. Some /of these tests have been inspected by
SNPI inspectors. On/other tests consultants have been used
to represent the SÏÏPI. The use of consultants in this field
has come out very wiell. To guide the consultants how to over-
look the tests, we have used the USNRC Branch Technical Po-
sitions (BTP) with an addendum containing the applicability
o-f f-e 33TP on the station concerned and operational experience
o Ï ie systems involved in the tests.

Nor during the nuclear test operation has the in-
spection frequency been as high as desirable. During this
phase the power levels are increased in stages and various
tests are performed in each stage according to approved pro-
cedures. The results of the tests are compiled at the end
of each stage and are presented to the SNPI for examination
before permission for the next stage can be obtained. The
first examination is made to verify that there are no obstacles
to continued test operation. After that the tests are thoroughly
reviewed and points to be solved are listed. This examination
is made by the site responsible inspector. This is the reason
behind the low inspection frequency.

4.2 Routine operation

When the specified tests have been carried out with
satisfactory results and when all prescribed reports have been
examined and when any remaining questions have been answered
satisfactorily, the SNPI can grant permission for routine
operation.

Inspections of stations in routine operation have
been effected in greater extent, compared to the plans, than
the inspections of stations during test operation, although
without obtaining the planned frequency of once a month.

The problem in all kind of inspection work is to iden-
tify whether given rules are observed or not. This problem is
accentuated in complex plants like the nuclear ones with a
variety of rules and regulations, especially as the SNPI, as



I suppose many other authorities, is suffering from a lack
of personnel with operating experience of power plants.
Frequent inspections will in due time give an inspector
understanding of operation of a station, but this under-
standing can not compensate for the experience of having
operated a station.

The inspection plan in paragraph 3.2 above is meant
to be a guide to the inspector on duty and not as a law. We
believe that inspections will become more effective if they
are not all alike because the utilities will then not know
what special subjects to be brought up.

There are no instructions of the contant of an
inspection report. As our inspections are carried out
differently at each occasion the content of the inspection
reports also becomes different from time to time. Information
given in the reports from inspections of different stations
is not comparable. This must be improved and work is going on
to standardize the inspection reports.

To create good relations to the operating staff and
carefully listen to their opinion on different matters, we
have experienced as very valuable. As an example of the value
of the discussions with the operating staff there is one case
where the utility, after the SNPI had made topical some
questions discussed with the operating staff, made a reorgani-

I sation of the maintenance group and of the control of holding
| of spare parts. Furthermore this discussion led to a speed-up
| of an extensive program for rebuilding parts of the station.

Although we have established good relations to the
operating personnel, in one of the utilities a conflict bet-
ween the staff and the management arose last August without
our knowledge of the complaints pointed out by the staff. The
staff shut down the reactor pointing out that they could not
take the responsibility to continue to operate the reactor in
a safety manner with the staff in charge. They claimed that
the number of staff in each shift was too low and that the
education of the staff was defective. After negotiations with
tho SFPI the operation was resumed and an investigation con-
cerning the number of staff on each shift and their education
was to be completed within three weeks. The outcome of the
investigation was that the minimum number of controlroom staff
have to be increased from five to seven and that an extensive
education program shall be carried out during the fall of this
year. The problem of the SNPI in questions like this one is that
there exists no formal licensing of operators in Sweden. The
plant owner is responsible for ensuring that newly recruited
personnel receive adequate training for their duties and that
satisfactory level of competence is maintained within the or-
ganisation. The SNPI is kept informed of the holders of some
important positions within the operational organization.



A work is now going on aiming at an introduction
of a licensing procedure of operational staff within two
years.

5. CONCLUSIONS

A high safety ambition means that the safety tests
carried out by authorities on a nuclear power plant must
be a continuous process throughout the entire operational
life of the plant. Attention must constantly be devoted to
demanding changes as result of experience obtained from
operation, testing, new regulations in other countries or
new research results. Part of the experience from operation
and testing is obtained from the inspection activities. In
Sv/eden the inspection work therefore is considered very im-
portant and efforts are made to improve the inspection ac-
tivities and thereby the safety of the nuclear power plants.
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DAILY REPORT

POWER STATION

Distribution: Reg no:

Date:

Day of report:

Issued by:

Operational status:

Cold shut down
Refueling
Hot shut down
Power operation

Thermal power levels:

Nuclear heat up
Hot stand by
House turbine
operation

S of full
power

Generator power:

Net electrical
output

MWh

Average power

MWe

Abnormal occurrances: Report no:

Reportable events: Report no:

Disturbances: Report no:

Reactor trip
report no:

Others :

Figure 1. Daily Report


