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USE OF PLANT SPECIFIC INFORMATION IN LIFE MANAGEMENT
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In plant life management decisions are made on prevention and mitigation measures of ageing
phenomena. In these processes, information from several sources has to be combined, and the
decisions are based on data and analyses including lots of uncertainties. In order to make good
decisions, the uncertainties and limitations related to both analyses and the raw data should be
recognised.

Figure 1 is a schematic presentation of the information used in the decision making with an
emphasis on data needs and analyses for the technical life assessment of a component. On the
way from the raw data to the final decision on ageing management there are several steps
where engineering judgement is used or more sophisticated analyses are made. In this paper
we present a view upon the decision making process in managing the ageing of components,
systems and structures. Further, we propose practices to improve the transparency of ageing
analyses and means to improve the availability and usability of plant specific information for
ageing management purposes.

The availability of plant specific information and easy access to these records are vital for the
efficient ageing management. Often, the data collection and record keeping has not been
organised in an efficient way and the use of experience data is very laborious. As illustrated in
Fig. 1, a lot of plant specific information is needed in ageing assessment. It is also very
important to ensure that the information is up-to-date, e.g. possible modifications are taken
into account in lifetime predictions.

As an example of improvement in the data collection practices we shortly summarise the
pipeline analysis and monitoring system that VTT is developing together with TVO [1,21. The
system is meant to contain all up-to-date information necessary to analyse and monitor piping
systems of an operating plant. The core of the system contains five databases. Piping
database contains information like geometry, material, loading, detected cracks etc. All
necessary information on the materials referred to in the piping database can be found in the
material database. The loading database contains all information with regard to loads,
loading combinations, design and service limits, design events and occurred events. All
significant information on analysis results like stresses, displacemnents etc. are collected in the
result database. Finally, the report database contains documentation related to the items in
other databases. In addition to the databases, the system includes analysis programs to
perform e.g. structural analyses. As the system will be quite complex, special attention is paid
to its design, bookkeeping and the validity of the data.

Besides the quality and accessibility of raw data, the justification and documentation of the
procedure for deriving residual lifetime distributions from the available data is important for
the decision making in ageing management. We suggest a simple approach for documenting
the main uncertainties and limitations related to the analysis steps in order to improve the
transparency of use of data and various analyses [3]. The approach should help the
documentation of assumptions and uncertainties in ageing analyses, and thus improve the
uncertainty communication and the identification of possibilities to uncertainty reduction.
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FIG. 1. Schematic presentation of the use of various information sources and expert
judgement in ageing assessment.

The approach consists of formats or uncertainty documentation tables, in which the
component and its ageing phenomenon considered. The phenomenon is described and its
significance for ageing management is evaluated qualitatively. The theoretical basis and the
degree of validation of the models and tools are shortly described. Furthermore, the use and
role of formal or informal expert judgement is explained, and the sensitivity and uncertainty
analyses together with applied methodologies and main results made are presented. In
addition to this general description each possible source of uncertainty is evaluated. In this
connection both qualitative characterisation and, if possible, the impact of uncertainty to the
fi-nal results is evaluated in a semi-quantitative way. In order to direct additional analyses, the
possibilities to reduce the uncertainty are presented.
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