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A high-performance computer was used to simulate ninety-six years of operation of a five megawatt wind
turbine. Over five million aero-elastic simulations were performed, with each simulation consisting of wind
turbine operation for a ten minute period in turbulent wind conditions. These simulations have produced a
large database of wind turbine loads, including ten minute extreme loads as well as fatigue cycles on various
turbine components. In this paper, the extreme load probability distributions are presented. The long total
simulation time has enabled good estimation of the tails of the distributions down to probabilities associated
with twenty-year (and longer) return events. The database can serve in the future as a truth model against
which design-oriented load extrapolation techniques can be tested. The simulations also allow for detailed
examination of the simulations leading to the largest loads, as demonstrated for two representative cases.
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