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Research on environmental adaptability of insulation system for
offshore direct-drive wind turbine

LI Shulin'?, XIA Jing'?, ZHANG Shifu’, HE Haitao’, QIN Dawei’, LI Mingwei'

(1. Goldwind Science & Technology Co., Ltd., Urumqi 830026, China;
2. Beijing Goldwind Science & Creation Wind Power Equipment Co., Ltd., Beijing 100176, China)

Abstract: To evaluate the environmental adaptability of insulation system for offshore wind turbine, multi-factor cycling
tests including high and low temperature test, humid heat test, salt spray test, and vibration test, were conducted on
insulating resin and simulation winding, and their electrical performance changes before and after tests were characterized
and compared. The result show that after ageing tests, the performance of the epoxy modified unsaturated polyester
impregnating resin does not deteriorate significantly, the normal insulating performance of simulation winding just
deteriorate slightly, its residual breakdown voltage is almost no attenuation, and both the key materials and simulation
winding exhibit good resistance to marine environments. The insulation system of offshore direct-drive wind turbine still

retains stable and excellent dielectric performance after long-term offshore multi-factor cyclic ageing tests, which can meet
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the requirements of marine environment.
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Tab.2 Temperature and humidity of Chinese seawater
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Fig.1 Varnish and simulation winding sample
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Fig.2 Environmental multi-factor cycling ageing test process
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Fig.3 Infrared spectra comparison of

varnish before and after ageing test
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Fig.4 Change of dielectric loss factor and capacity of varnish
BL500 V/s [T 2 5 %t 5 AR AL A

Ak B0k ORI 5 A28 i 4 4 A 3 22 AL il e
B AR AT o 7 e i il o R IR R R R



R 2023,56(9) ZRMEE g LR R LA 2 2R 5 1 SR B8 P ST 57
SRS 2 A PR A B 5 P HLZE 6 K .

344
= 33
5 [
= 314 T
g 30] 304 — === T 305 ]
r
= 291

281

X B R EALIRFE
RFEZR A

Es5 ZRESMEE

Fig.5 Electrical properties of varnish
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Fig.6 Insulation resistance test result of coil
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Fig.7 Partial discharge test results of coil
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Fig.8 Dielectric loss factor and capacity test result of coil
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Fig.10 Breakdown voltage test results of coils
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