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The gearbox filter is a key purification device in the wind turbine lubrication system, responsible for
filtering impurities in the lubricating oil, ensuring the cleanliness of the oil, and protecting the transmission
components of the gearbox. Currently, in wind farms, there is a common situation of mixed operation of
multiple types of wind turbines. The structures of different gearbox filters for different models are different
and have poor universality, resulting in insufficient filtration accuracy, unreasonable sealing structure, easy
leakage, and easy clogging, causing frequent failures such as gearbox oil contamination, pipeline leakage,
and component wear, which seriously threaten the safe and stable operation of the wind turbines. This
paper addresses the problems existing in the gearbox filters of multiple models in wind farms, summarizes
the main approaches for structural optimization and renovation, and conducts optimization design from
three aspects: shell structure, filter element, and generalization adaptation. At the same time, combined with
the causes of leakage in the filters, various anti—leakage technologies are developed and applied. Through
upgrading the sealing structure, optimizing the installation process, and strengthening the protection against
working conditions, the leakage problem of the filters is solved. Based on the on-site renovation test data,
the application effects of the optimization renovation and anti-leakage technologies are verified, which
can provide technical support for the unified renovation of multiple models of filters in wind farms and the
prevention of faults.
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