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Online monitoring method of health state of ultracapacitor for wind turbine pitching

SHI Jian"?, ZHOU Lawu', GE Zhaoyan', CHEN Hao”
(1. College of Electrical and Information Engineering, Hunan University, Changsha 410082, China;
2. Hunan Shiyou Electric Public Co., Ltd., Xiangtan 411133, China)

Abstract: With the safe operation of the whole wind turbine generator to be paid more attention, the reliability of the
ultracapacitor modules for wind turbine pitching has become more and more important. For continuously monitoring to
the health status of the ultracapacitor modules and ensuring the reliability, this paper presents an on-line
monitoring method of the health state of the module. When wind turbines LVRT and feathering after power down, it can
measure the electronic quantity that the ultracapacitor discharges respectively by open circuit voltage measurement
methods and current integral measurement methods in the master system. The ratio of the difference of the calculated
electronic quantity to the failure thresholds of the ultracapacitor module determines the health state of the ultracapacitor
module. Experimental results show that the master-controlled system can monitor the ultracapacitor module health status
by the above methods, particularly when the ultracapacitor aging failure occurs, this method can continuously effectively
monitor the health status of the ultracapacitor for wind turbine pitching, thus improve the reliability of wind turbines for
safe operation.
This work is supported by National Natural Science Foundation of China (No. 51207048).
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Fig. 1 Relationship curve about the ultracapacitor

open-circuit voltage and the SOC
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Fig. 3 Flow chart of ultracapacitor failure determination
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Table 2 State data sheet of the ultracapacitor modules

g1 ; W 3@ i% B R
I i) (‘C) WIC EIC HARE
Hi \Y v

2015-1-11 B 14 450 323 243 242 0.02
2015-1-30 B 8 450 315 257 248 0.15
2015-2-11 B 5 450 304 278 254 0.34
2015-2-27 B 4 450 293 299 260 0.53
2015-3-11 B 7 450 284 317 262 0.69
2015-3-22 B 10 450 275 335 265 0.80
2015-4-01 B 15 450 266 352 268 0.95
2015-4-10 B 17 450 263 365 272 1.01
2015-4-15 B 23 450 253 373 276 1.1
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module broken down
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