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Analysis of Electrical Fire Hazard Causes and Prevention Technologies for New Energy Wind
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[Abstract] Wind turbines operating under high load and complex grid—connected conditions face electrical fire
hazards that are highly concealed and evolve rapidly. Taking an electrical fire incident in 2022 involving a
2.5 MW doubly—fed induction generator (DFIG) at a coastal wind farm as a case study, this paper analyzes the
contributing factors, including cable insulation degradation, thermal stress on converter power devices, the
saline—humid coastal environment, and delayed maintenance. A prevention pathway integrating material
tolerance, observable thermal risk monitoring, and closed—loop maintenance operations is established. After
implementing replacements with salt—fog—resistant cross—linked polyethylene (XLPE) cables, deploying
fiber—optic online temperature monitoring at critical points (threshold 90 °C), conducting quarterly insulation
tests, and performing specialized salt—fog inspections, the insulation failure rate decreased from 30% to 5%, the
frequency of IGBT overtemperature events dropped from 5 times per month to 0, and the missed—inspection
rate fell from 15% to 2%. This strategy significantly mitigates the electrical fire risk of DFIG units in coastal
salt—fog environments, providing quantitative benchmarks for the safety management of similar wind turbine
systems.
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