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A New Testing Method for Evaluating the Long-term Water Tree-Retardance
and Highly Reliable Tree-Retardant Insulators
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In recent years, efforts to reduce greenhouse gas emissions have intensified globally, leading to the increased adoption of
offshore wind power generation. To address the manufacturability, cost, and workability challenges of submarine cables
that transmit electricity from wind turbines, our company has been developing submarine cables without water barriers.
When moisture infiltrates cable insulators, water tree deterioration occurs. Therefore, the use of water tree-retardant (TR)
insulators is essential in the absence of a water barrier; however, there was no appropriate evaluation method for this. We
previously proposed a water ageing test focusing on the supersaturated moisture generated in the insulator due to heat
cycles. This time, we compared the results of this test with those of various other tests and confirmed that water tree
degradation occurs within a practical timeframe and that a long-term TR performance evaluation, equivalent to 30 years,
is feasible. Additionally, we applied this test to evaluate the 30-year TR performance in TR insulator development,
discovering materials with high TR performance and low dielectric loss suitable for future high-voltage applications. We
continue to advance cable development that will contribute to the expansion of offshore wind energy.
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