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1 Background

The IAEA, in order to assist the Member States, has established within the
framework of the Co-ordinated Research Programme on "Optimization of Re-
actor Pressure Vessel Surveillance Programmes", a database which was pre-
pared from the results gained from this programme.

It has been proposed that the IAEA expand this activity and co-ordinate the
development of an "International Reactor Pressure Vessel Materials Data-
base".

The establishment of the International Database on Ageing Management
and Life Extension requires great effort both from participants and the IAEA.
Due to this feature, decisions have to be made to build up the database, step
by step. The first phase is to elaborate the structure, data acquisition and
management technology of the International Database on Ageing Manage-
ment and Life Extension of Reactor Pressure Vessel Materials. Further ela-
boration of future phases can be carried out at later stages.

There are a number of benefits for the management of ageing which are
made possible by effective nuclear power plant data collection, evaluation
and record keeping:

• The capability to make predictions on the future performance and remai-
ning service life of NPP components which would provide a basis for pre-
dictive maintenance i.e. for decisions on the type and timing of preventive
actions, such as maintenance, refurbishing and replacement.

• The ability to identify and evaluate component degradation, failures and
malfunctions caused by ageing effects which would provide a basis for
coorrective actions and also enhance the understanding of ageing me-
chanisms and help the development of effec-tive methods for timely de-
tection and mitigation of ageing effects.

• The ability to identify new emerging ageing effects before they can effect
plant safety, reliability and service life.
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• Comprehensive information on plant operating and maintenance expe-
rience which is necessary for licensing decisions concerning continued
operation of NPPs and license extensions.

• An improved feedback to designers on the performance of plant compo-
nents under actual service conditions which could serve as a basis for
more efective ageing management-related design of future plants.

2 Requirements of the system

According to the main requirements for a computerized system related to
the functional area of the Reactor Pressure Vessel Materials Database sys-
tem, the RPVMDB system should provide:

• data entry, data updating and correction capabilities on reactor pressure
vessel materials for the use by NENP staff responsible for maintaining the
RPV Materials database;

Data entry will allow:

- input data from already existing databases in accepted format on
diskette, converting data by software;

- input data from Acquisition Sheets.

All data received from the contributors are considered as raw data and will be
evaluated, checked for error and prepared for use as processed data.

• controlled multi-user read-only access (internal) to all non-confidential
data, in accordance with the Agreement, with on-line help for users;
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• a capability to export the RP VM database and /or selected data, in accor-
dance with the Agreement, to different data formats to be used by other
software packages (e.g. to Excel spreadsheet format);

• flexible search of data and retrieval of selected data;

• a variety of printout formats;

• easy maintenance of the RPVM Database system and application soft-
ware.

Design concepts for Reactor Pressure Vessel Materials
Database system

The model shown in Fig.l illustrates an overall design concept for com-
puter system, based upon the requirements described in Section 2 above.
The model is conceptual, as opposed to physical, and is therefore not tied to
any specific hardware or software products at this stage. The main system
design features which this model illustrates are:

3.1 Data collection, processing and storage

The system would be capable of accepting RPVM information from the
contributors in hardcopy or electronic form;

RPVM data would be converted using special software, evaluated,
verified by supplier, validated and stored;
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RPVM data comprise not only textual information, but also diagrams and
graphs, the database software selected would have to have the capability
of storing this type of information.

3.2 Information retrieval and dissemination

• The RPVM database will be available to authorized Agency staff and the
participants of the database, through software which provides easy-to-use,
flexible search and analysis capabilities;

• Export of the RPVM database to diskette and /or export of selected data
to different data formats to be used by other software packages (e.g. to
Excel spreadsheet format);

3.3 RPVM information assessment and evaluation

• Flexible search and analysis capabilities will be a feature of the
information retrieval software;

• Powerful and flexible software will be required to enable the results of
analysis and reviews to be produced as printed publications.

4 Technical considerations

A database containing RPV data is key to computerized support for the
RPVM system. Each record in the database would be a collection of text,
data and graphical information received from the contributor. RPV materials
data will obviously have to be converted into machine-readable form for sto-
rage in the database. Various means of achieving this are possible. Ideally,
RPV Materials data will be supplied to the Agency in machine-readable form
by the contributor. This can be done using already established computing fa-
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cilities from existing databases on softcopy in standardized accepted format
or on Data Acquisition Sheets (hardcopy), provided by the Agency to cont-
ributors who do not have a national database and would like to contribute to
the IAEA database on written sheets.

Dissemination of the information stored in the RPVM database could take a
variety of forms:

a) Authorized users could have read-only on-line access for searching
all non-confidential data with on-line help for users;

b) Dissemination of the RPVM database on diskette yearly by request;

c) Selected data from the RPVM database could be disseminated by
request on diskette.

5 How to proceed

The following are the steps necessary to implement a computerized sys-
tem for Reactor Pressure Vessel Materials:

1. Definition and prioritization of requirements;

2. Systems analysis and design, including evaluation and selection of
software and hardware within the framework of the Agency's Stan-
dard Technology Architecture, which defines the overall computing
environment within the Agency;

3. Implementation, consisting of hardware and software acquisition,
software development and testing.

4. Load existing converted and validated RPV materials data into the
database. These data will be also used during the prototype phase of
RPVM database development.

rpv_dcs.doc



Computer System Design Concept

Reactor Pressure Vessel Materials Database System

RPVM Database
Members

Publications

IAEA Users and
Database Members

RPVM
Information
Processing

Information
Retrieval and
Dissemination

RPVM
Database

Fig.l

RPVM InfoN

/Assessment and
Evaluation

( ) " managed and
'protected in accordance with the

Agreement

rpv_dcs.doc


