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The deregulation of the power generation industry has resulted in increased competitive
pressure and is forcing operators to improve plant operating economy while maintaining high
levels of plant safety. A key factor to meet this challenge is to apply a comprehensive plant
life management (PLIM) approach. The PLIM strategy addresses all relevant ageing and
degradation mechanisms, the safety concept and the plant component documentation. In
addition, it affects the management of plant personnel, consumables, operations management
systems and administrative control procedures.

Framatome ANP GmbH has developed an integrated PLIM concept and associated software
tools applicable for both new and operating plants. The concept includes procedures and
strategies regarding mechanical, electrical and I&C components as well as civil structures.

The majority of e.g. mechanical components in a well-kept power plant will experience a
technical service life, which is far above the intended design life. In most cases, only a small
percentage of mechanical components is subject to significant degradation which may effect
the integrity or the function of the component. The intention of an effective PLuM concept is
to select safety and availability relevant components, were relevant degradation can not be
ruled out. The PLIM concept utilizes a combination of strategies to identify components in a
power plant: which are relevant to life management.

* An integrated safety review identifies components essential to safety, providing a
classification of the associated safety levels

• Assessment concerning the availability relevance of components is conduced

* Components identified to be important to safety and availability are subject to a screening
process for further grouping with respect to degradation potential.

The selection process provides reasonable prioritisation of ageing relevant components and
ensures that efforts are devoted to elements, where ageing is a relevant concern.

For the selected components special life management (LM) strategies are established to
efficiently monitor the as-is condition. In order to support the PLIM processes, advanced IT
tools have been developed.

Selection Process for Components
A power plant consists of a great number elements and components. In order to streamline the
plant life management process, activities have to be focused on a limited number of elements.
In order to select components relevant to plant life (LM components), an integrated approach
is applied which considers the existence of the safety relevance and plant availability.

16



Systern D Aviaii afety S tm
System F relevance em C relevance s try

Component D XM component

Fig.CoSeectinno reEvncopetsfrM

A~~~eing monitoring processgeig mchaism

assessment f the currnt as-is codition in espect to lfelimitin cosiutons Depeningno
the type f componet and thetype ofdgradatio to be expec t, thistpoess maScveC

combinatin of anaytical cosideratins, calcuation mehodsanMaioointealcronatiteslk
non-destrctive exminations(NDE) ormonitorin methods

Ageing~ ~ ~ ~ ~ ~ ~~~~1



As-is Life time Asbit
condition preiction cdtion

Fig. 2 Age ing monitoring process for LM components

IT support

In order to effectively support PLIM activities, the COMSY software system has been
developed. The software utilizes a virtual power plant data model to establish a
documentation structure, which specifically compiles all ageing relevant parameters and
documents for plant systems and components. Based on these data, a plant unit can be
efficiently screened to identify systems or components potentially affected by relevant ageing
and degradation mechanisms.
For individual components the program is capable to conduce a condition-oriented lifetime
analysis for various damage mechanisms which may occur in power plants (e.g. strain-
induced cracking, material fatigue, flow-accelerated corrosion, cavitation erosion, droplet
impingement erosion). The resulting service life prediction is validated and optimized through
the performance of a small number of examinations at priority locations. This provides the
capability to systematically trace the current condition of LM components and ensures the
generation of a quantifiable database which is continually kept up to date with information
related to the technical as-is status of the plant. On the basis of reliable and damage-relevant
predictions, maintenance management and plant availability can be optimized. The efficiency
of this software based strategy was already confirmed by field experience in various power
plants.

The integral PLuM4 concept provides the plant owner also with the technical support necessary
for taking the strategic decisions involved in plant life extension (PLEX). From the technical
point of view, a systematic PLIM strategy makes a major contribution to the PLEX process
because it provides all safety related data, including forecasts for the residual lifetime of
components.
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