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Fig.1 Critical WTGS components
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Fig.2 Flowchart of turbine grouping
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Fig.3 Probability density function of deterioration
degree before and after component deterioration
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Fig.5 Data fitting curve for upper threshold of
generator rear bearing temperature
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Table 1 Results of turbine grouping for a wind farm

at 07:30 on February 11,2012

PLEE Pl %S FE/(r-min)  KHEILEHIRIEE /°C

23 16.18 52.8
31 16.20 44.7
24 16.37 43.0
21 16.41 38.7

1 28 16.42 43.0
25 16.51 42.6
22 16.63 61.6
32 16.64 77.7
33 16.64 41.6
26 16.83 42.6
2 16.88 40.3

2 3 16.94 49.1
27 16.96 50.0
29 17.07 51.6
9 17.17 59.1
15 17.26 46.0
7 17.26 47.6
14 17.29 56.7
18 17.31 48.6
20 17.31 49.1
13 17.36 55.8
16 17.36 454
12 7.37 54.5

3 10 7.39 71.3
5 17.40 45.6
17 17.42 54.1
1 17.42 48.3
19 17.42 43.8
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Fig.6 Deterioration degree distribution of generator rear
bearing when sampling interval is 1 min
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Fig.7 Comparison of deterioration degree curve between
fixed threshold method and dynamic threshold method
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bearing when sampling interval is 10 min
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Analysis and improvement of steady-state voltage stability for
isolated medium-voltage microgrid with wind power

ZHAO Zhuoli'?*,YANG Ping'** CAl Zexiang',ZHOU Shaoxiong®*, Timothy C. Green®,LEI Jinyong’
(1. School of Electric Power,South China University of Technology,Guangzhou 510641, China;2. Imperial College
London, London SW7 2AZ,U.K.;3. National-Local Joint Engineering Laboratory for Wind Power Control and Integration
Technology,South China University of Technology,Guangzhou 511458, China;4. Guangdong Key Laboratory of Clean
Energy Technology,South China University of Technology,Guangzhou 511458, China;

5. China Southern Power Grid Electric Power Research Institute,Guangzhou 510080, China)

Abstract: The power-voltage characteristics of DFIG (Doubly-Fed Induction Generator) with wind turbine in
the isolated microgrid are analyzed and a strategy based on the local energy-storage stability control and
fast pitch-angle control is proposed according to the constraints of different operating modes of microgrid
with DFIG to enhance its steady-state voltage stability control. A model of microgrid system with stability
control strategy is built based on PSCAD/EMTDC and the results of research indicate that,the proposed
strategy enhances effectively the steady-state voltage stability of microgrid under the wind disturbances in
different operating modes to guarantee its safe and stable operation.

Key words: microgrid; wind power; voltage stability; doubly-fed induction generator; energy storage;
operating mode
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Gradual deterioration probability analysis based on temperature characteristic
parameters for critical components of wind turbine generator system

LI Hui',HU Yaogang',LI Yang',YANG Dong',OUYANG Haili*, LAN Yongsen?, TANG Xianhu®

(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,

Chongqing University , Chongqing 400044, China;2. CSIC(Chongging) Haizhuang Wind Power Equipment Co.,Ltd.,
Chongging 401122, China;3. Chongging KK-QIANWEI Wind Power Equipment Co.,Ltd.,Chongqing 401121, China)
Abstract: A method of gradual deterioration probability analysis based on the temperature characteristic
parameters is proposed for the critical components of WTGS (Wind Turbine Generator System) to grasp
their deterioration level and tendency. Since the fixed threshold may not be used to accurately
determine the degradation degree,the concept of data fitting and turbine grouping based on the
temperature characteristic parameters and rotation speeds of the critical components is proposed to set
the dynamic thresholds for the upper and lower limits of degradation degree. In order to include the
effects of operating condition and duration on the degradation degree,the nonparametric kernel density
estimation method is applied to build the probability density function of degradation degree for the
critical components and a method of gradual deterioration probability analysis is presented for different
monitoring cycles. With the rear bearing of a wind-turbine generator in an actual wind farm as an
example , the proposed dynamic threshold method and probability analysis method are verified based on
the historical monitoring data of its gradual deterioration. Compared with the fixed threshold method,
the proposed dynamic threshold method can more accurately determine the degradation degree of

components and more effectively analyze the deterioration tendency of critical components.
Key words: wind turbines; condition monitoring; dynamic threshold; turbine grouping; probability density;

deterioration tendency; wind power
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