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ABSTRACT

There were 16 wind farms in Taiwan within the top 25, so there was a great potential for offshore wind power. Eight
hundred offshore wind turbines were expected to be constructed in Taiwan Strait in 2030, but offshore wind energy in
Taiwan were in early development. In this research, we discussed the safety and fatigue analysis for four kinds of jacket
substructures for offshore wind turbines which could be constructed in Taiwan Strait. There were about four typhoons in
Taiwan every year, which may lead to much damage to the substructures, and would become a severe problem. Because of
the special circumstances in Taiwan, the typhoon condition was analyzed for the four substructures to see whether they
could survive when exposed to extreme load. Stress range was expected larger than other places because of the gale, and
may cause a reduction of fatigue life in the 20 years of operation.

Two jacket and two tripod substructures with foundations were created in the finite element analysis software, the
models height were 40 meters which depend on the water depth of Taiwan Strait. Time-domain analyses were conducted
rather than frequency-domain for the more accurate results. Stress-time data were analyzed by finite element analysis, so
we could get stress range and stress cycles by Rainflow-Counting Algorithm. Stress concentration factor and S-N curve
were obtained by DNV standards, T-curve was used in the paper, so the welding effect was considered. We could get
cumulative Damage by Palmgren-Miner's rule and calculate fatigue life for the substructures.
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