Evaluation of the condition and the performance of underground high voltage fluid filled links at Hydro-Québec.
Christian ROYER (1), Ray AWAD (2)

1 : Hydro-Québec, 855 Ste-Catherine E, 18e, Montréal, Québec, CANADA, H2L 4P5. royer.christian@hydro.qc.ca
2 : Hydro-Québec, 800 de Maisonneuve E, 21e, Montréal, Québec, CANADA, H2L 4M8. awad.ray@hydro.qc.ca
Hydro-Québec -TransÉnergie has over one hundred and eighty (180) High Voltage Underground Links, mainly rated 120 kV and 315 kV. More than seventy (70) of these links, representing 60% of the network in length, were installed in the sixties and the seventies, using Fluid Filled Cables installed in duct banks and manholes. Since 1989, all new links use XLPE insulated cables and pre moulded accessories.
As with most major utilities around the world, the older links have been in service for more than forty (40) years and are approaching their expected end of life. The replacement of these links represents a major investment. With current budget restrictions, it is imperative that asset managers should be able to assess the actual condition and performance of each link, and prioritise the necessary actions.
The rigorous application of a nine point evaluation procedure covering the history of a given link and its recent performance in the network yields a "Global Performance Index" which could be acted upon. The nine indicators selected cover all aspects of an underground link, namely its age, electrical and hydraulic behaviour, as well as its physical condition. Each indicator is a well defined and measurable quantity, thus ensuring repeatable results and an objective evaluation of each link.
Using this "Global Performance Index", Hydro-Québec has developed clear guidelines to prioritise the necessary actions. Since 2005, the application of these guidelines provide asset managers with the necessary data needed to decide on either major refurbishment or replacement projects. Only those links that do not meet the established performance and reliability criteria require immediate action. These guidelines also help in obtaining the necessary approval from regulating bodies.
This paper covers the philosophy and the techniques used in evaluating links with transmission class Self Contained Fluid Filled cables. The annual action plan based on this global evaluation of the underground High Voltage network has been in use at Hydro-Québec since 2005.
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