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Xmas tree inspection is meant to reduce the risk of failure to maintain integrity, however frequent testing can be
expensive and also damage well barrier elements such as elastomers etc, accelerating degradation. The objective of this
work is to find the optimal testing frequency and bench-marking it against recommendations from existing standards. We
use a Markov multi-state transition model to model XT valve degradation with a focus on the leakage in closed position
failure mode. This is an extension of the 2-state operating and failed models and allows realistic modeling the valve
degradation with time. Also, the repair times account for mobilization time of the workover and replacement of the failed
valve when it is in the failed state. During inspection, the true state of the valve is revealed and based on that we change
the next inspection interval. We then assess the probability of failure on demand under different maintenance policies.

Preliminary results show a reduction in failure probability compared to the the maintenance strategies recommended by
the NORSOK-DO010. If adopted, a state adaptive maintenance strategy can potentially reduce failure risk and maintenance
frequency increasing production uptime and savings on maintenance costs. Further work will investigate if this
maintenance strategy can reduce maintenance induced failures with the aim of applying it in optimizing well integrity
during the life extension state of asset management where we adapt maintenance strategies to the age of the asset to
prolong its health. However, the effect on overall production by the maintenance strategy will also be investigated as
efforts to maximize uptime can mean that the well is run at lower production rates.
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