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PLAN TO REDUCE REACTOR SCRAMS AND ASSET RELATED ANALYSIS

TVO is a power company operating with two 710 MW BWR units at Olkiluoto. In terms of
capacity factors, the production results have been very good. The average capacity factor for
the past ten years is 93 %. However, more emphasis should be given to reduction of production
disturbances in general and specially reduction of reactor scrams. In this respect, analysis and
improvment of human performance is an essential part of operation experience feedback work
in future. The ASSET methodology may be a practical framework for root cause analysis,
prevention of recurrence and corrective actions.

The reportation of events at the plant follows established rules. Basically, three categories of reports
exist: firstly, the reactor scram report, secondly, the operational disturbance report and thirdly, the
special report. The last named category covers events defined by authorities. It concentrates on safety
related events, for example on failures to follow the requirements stipulated in the plant's Technical
Specifications. In general, special events are nuclear safety on the plant, the safety of the plant personnel
or overall, the radiation safety in the plant's vicinity.

In the TVO's experience feedback activity the greatest emphasis is put on events at the TVO plant. The
events on the same type of plants come second. Due to limited resources, somewhat less attention is
paid to events on the other types of plants. However, the experience feedback should become wider in
practise so that it would be a part of everyday life in nuclear power plant operation.
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SCRAM REDUCTION MEASURES

In some countries, already from the beginning of 80's the number of reactor scrams has been about one
decade lower than in our case. Also because of their low numbers of other disturbances and deviations
there is still much to learn for us. Influencing factors to this development might have been beforehand
prevention of disturbances and regard to human factors. A noteworthy reduction in the amount of
scrams can be achieved by moving from reactive procedures/modes of action to analysing,
precautionary measures and to the usage of statistical methods.

For instance, the following provisions could be advantageous:

1. Analysing the scram and operation disturbance reports has to be developed
for the clarification of the root causes. Every event should be handled with a
written report, in order to attempt to estimate the influential factors behind
the immediate cause. As a result, disturbances could be prevented by learning
from the operation experience and in general, the performance could be
continuously improved.

Accomplishing root cause analyses should become accustomed. Increase in
analysis efficiency by concentrating on lesser but potentially noteworthy
incidences should be considered. Such incidences are for example near miss -
situations, recurrent events and common mode failures.

2. There should be developed methods of analysis for the reduction of human
failures. These should be suitable for practical work, that they could also be
understood, accepted and applied in practise by the management and the
employees.

3. The operating instructions should be analysed carefully. Confusions could be
avoided by changing the lay-out of the instructions, by amending notations
and adding some illustrative figures. On the whole, clearness could be
improved and eventual lapses should be avoided. Cautions should also be
added. In general, argumentation should be replenished. Also the assesment
of the adequacy of assurance and securing measures should be done.

4. The periodic test instructions should be improved for the minimization of
disturbances. Provisional couplings and the time when a protective chain is in
tripped state should be minimized. On the whole total scheming of functional
tests associated with modification works would be needed.



5. One should yearly identify at least ten significant operation measures , which
can lead to a scram or operation disturbancy - analyse them and verify the
sufficiency of instructions, operator training, assurance measures etc.

6. A qualitative availability analysis should be done for the production process
for example the same way as the failure mode and effect analysis.

7. The program for preventive maintanance should be adjusted in order to
reduce operation disturbances. Consequently, which part of the program
supports the reduction activities the best?

2
SELF ASSESSMENT OUTLINE FOR TVO OPERATION INCIDENCES BY THE ASSET
METHOD

2.1
GENERAL BACKGROUND

The ASSET-services of the IAEA, which are associated with the operational safety of nuclear power
stations, have been developed during the last few years to a way that the stations analyse their safety
significant events themselves instead of external group. The gain of the analysis thus remains in the
organization of the power plant, which later on can make similar operational safety analyses by itself.

The purpose of this is to answer the following basic questions:

1. What are the pending safety problems?
2. How important are they?
3. Why did they happen?
4. Why were they not prevented beforehand?
5. How to eliminate the safety performance or safety culture problems?
6. How to prevent their recurrence?

A seminar on the ASSET analysis methodology was given by the IAEA on 26.-28.11.1996.

On the whole, the operational history of both units of TVO should be summarized. Uniting and Unking
observation is always good for refreshing the entirety. In fact, the matter under consideration would be
the incidences that are included in the operating experience analysis record. All occurences shold be
taken into account from the very beginning for statistical purposes. Also the results of INES -
classification made by STUK and TVO should included in the summary.

The main purpose of the ASSET-classification is to define the character of the incidence - wheather it is
a device fault, human error or procedure deficiency, and to identify the unsolved safety problems.



2.2
PROCEDURE

2.2.1
Event Registering

The registration of the incidences is continued to blank forms as already started. All in all, there already
are the occurences from the beginning of the operation to the end of 1995. The incidence data base,
which includes the results and conclusions of operating experience analysis group can also be used as a
subject matter.
2.2
Event Analysing

The blank forms are filled to classify and estimate the importance of the events. This is made with
crosses/ check marks to each issue of concern.

2.2.3
Selection of the events to primary cause analysis

In the first place the operation disturbances of the years 1992-1996 should be taken into account.
Secondly, within the resources, other significant operation incidences should be noted.

2.2.4
Analysation of the selected events

The case in consideration is constructed into a form of an occurance tree, thus into a form of logical
series of occurance process where the initial incidence has created safety or operation consequences.
There are incidences in the occurance tree, in which some factor such as a person, procedure or
equipment has not worked as expected.

2.2.5
Analysation of the incidences

One or several consequential incidences are sifted out to primary cause analysis. As a result the
following instances are determined of the incidence:

• immediate reason (why did the deviation occur/happen?)
• initial cause (why was it not prevented before it occured/took place?)
• repairing/correcting actions/arrangements(how is the deviation excluded?)
• proposals for improvement (how is the recurrence of the deviation

excluded?)
• time schedule for corrective actions etc



3
DEVELOPMENT PROGRAMMES

Motivation programme for safety and operation quality

Management systems 1993 -1995:
Operation processes and their development
Management of quality and function
Supporting cost planning and accounting

Leadership education programme

Enterpreuner skills 1993-1995
Leadership skills
Setting up objectives and goals

Continuous improvement in the operation

Management systems, 1995
Development proposals, 150 per year
Development of working routines and other non-technical issues

The Performance Indicator system for the operation

State Research Center, 1995-1996

The quality assessment for the operation

Scandinavian Center for Maintenance Management, registered
associety of Finland, 1996-1997

ASSET analysis suits very well as a natural continuation for the before mentioned programmes. From
now on it should be taken in usage in a way, that in association with the reportation of incidences the
statements for the analysis would be made. What is more, with the help of these wider measure
recommendations than before would be gained. In conclusion, the most considerable target for reform
would be the reportation system of occurences.



THE LONG TERM GOALS IN

PRODUCTION AND OPERATION

Operational Disturbance Exclusion

Capacity Factor Over 90 %

To Maintain Technical Condition Similar to New

Continuous Development of Operations

• To Reduce the Production Cost



Where Other Nuclear Power Plants
Have Been Improving

• Fewer Fuel Leakages

• Lower Number of Reactor Scrams

Shorter Refuelling Outages

Where We Should Improve

Analysis of Human Performance and Prevention of Human
Errors to Reduce the Number of Operational Disturbances

Team Work, Specially in Small Multiskilled Groups

Change of Company Culture Towards Continuous Learning
and Development of Knowledge, Operations and Effectiveness
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