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Since, to extend the life of a CANDU-6 reactor beyond its original design life requires the
replacement of reactor components (380 pressure and calandria tubes), a major investment
will have to be done. After a preliminary technical and economical feasibility study, Hydro-
Quebec, owner of the Gentilly-2 NPP, has decided to perform a more detailed assessment to:

1. Get assurance that it is technically and economically viable to extend Gentilly-2 for
another 20 years beyond the original design life;

2. Identify the detailed work to be done during the refurbishment period planned in
2008-2009;

3. Define the overall cost and the general schedule of the refurbishment phase;
4. Ensure an adequate licensing strategy to restart after refurbishment;
5. Complete all the Environmental Impact Studies required to obtain the government

authorizations.
The business case to support the refurbishment of Gentilly-2 has to take in consideration the
reactor core components, which will be the major work to be completed during refurbishment.
In summary the following main component will have to be changed or refreshed:

* The pressure and calandria tubes and the feeders (partial replacement only) ) (ageing
mechanisms);

* The control computers (obsolescence);
* The condenser tubes (tubes plugging);
* The turbine control and electric-governor (obsolescence).

An extensive campaign is under way to assess the "health" of the station systems, structures
and components (SSC). Two processes have been used for this assessment:

* Plant Life Management Studies (PLIM) for approximately 10 critical SSC or families
of SSC (PLIN4 Studies);

* Condition Assessment Studies for other SSC with a lower impact on the Plant
production or safety).

The PLIM Studies are done on SSC's, which were judged critical because they are not
replaceable (Reactor Building, Calandria), or that their failure could have a significant impact
on safety or production (electrical motors, majors pumps, heat exchangers and pressure
vessels, nuclear and conventional piping, electrical cables, civil structures). A review of all
the construction, commissioning and operation files is done to assess which parameters or
design changes had impact on the SSC aging. These impacts are analysed and compared with
the worldwide knowledge on ageing mechanisms, in order to determine a prognostic for the
actual and foreseen design life expectancy. These studies are done in most part by external
experts, (namely AECL, GE, Babcock & Wilcox, Hydro-Quebec Research Institute), but
always in close relationship with the Gentilly-2 system engineers. A key factor to the success
of such an evaluation is the implication of the people that have the Plant knowledge.
Recommendations are proposed either to ensure SSC's design or extended life. To date, no
showstopper was identified.
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The Condition Assessment Studies are individually more modest, but are covering a broader
field of SSC's. A first level screening over all systems was done to reject those that were
considered to be not significant for the safety or the production. Seventy-two (72) systems
have been identified for Condition Assessment. A clear and structured process was developed
to assure uniformity and reporting since these studies where done by many systems engineers.
In each study, all pertinent information related to the design, the operation and maintenance
history is reviewed systematically to clearly define the different functions of the system. The
process leads the author to focus on all the system equipment. To simplify the review process,
generic equipment common to many systems are analyzed by external experts in the so-called
"'Commodities reports". For system specific equipment a second level screening based on six
criteria is made to eliminate those without impact on safety or production. This screening
approach ensures that the equipment, analyzed under the probable ageing mechanisms and
known obsolescence problems, are manageable. Based on ageing consequences the authors
propose recommendations, which they classified under five families.

A senior committee will scrutinize the recommendations in order to determine the essential
tasks that will have to be done if the station is refurbished. Preliminary engineering cost
evaluation will be made and used as input to a business case study. This business case will be
submitted to H-ydro-Quebec Board of Directors in mid 2003 for decision on the Gentilly-2
refurbishment project.
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