
Accepted Manuscript

Fault-tolerant wind turbine pitch control using adaptive sliding mode estimation

Jianglin Lan, Ron J. Patton, Xiaoyuan Zhu

PII: S0960-1481(16)31053-9

DOI: 10.1016/j.renene.2016.12.005

Reference: RENE 8342

To appear in: Renewable Energy

Received Date: 4 September 2016

Revised Date: 11 November 2016

Accepted Date: 3 December 2016

Please cite this article as: Lan J, Patton RJ, Zhu X, Fault-tolerant wind turbine pitch control using
adaptive sliding mode estimation, Renewable Energy (2017), doi: 10.1016/j.renene.2016.12.005.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.renene.2016.12.005


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 
 
 
 

Fault-tolerant wind turbine pitch control using adaptive

sliding mode estimation

Jianglin Lana, Ron J. Pattona,∗, Xiaoyuan Zhub

aSchool of Engineering and Computer Science, University of Hull, Cottingham Road, Hull,

HU6 7RX, UK
bMerchant Marine College, Shanghai Maritime University, 1550 Haigang Ave, Shanghai

201306, China

Abstract

Wind turbine pitch systems are essential for actuating desired blade angles and

hence to keep the generator at rated speed in operation region 3. In the pres-

ence of parametric pitch actuator faults, pitch systems may have slow dynamics,

affecting the pitching performance with the possibility of oscillation on the gen-

erator speed and making the turbine system unstable and unsafe. This work

proposes a strategy for compensating the pitch actuator faults to recover the

nominal pitch dynamics. The proposed fault-tolerant control (FTC) scheme

incorporates a traditional Proportional-Integral (PI) controller as baseline sys-

tem to achieve nominal pitch performance, along with a fault compensator to

eliminate the actuator fault effects. The approach is based on estimation of the

pitch system states and fault indicator function using an adaptive step-by-step

sliding mode observer, effectively handling the nonlinear fault distribution func-

tion with a simple design. The effectiveness of the design strategy is verified

using a 4.8 MW benchmark wind turbine system.
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