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Assessment of power cycling capability for converter
IGBT module of DFIG system
LI Hui',QIN Xing',LIU Shengquan',YANG Dong', YANG Chao',
HU Yaogang',RAN Li', TANG Xianhu®
(1. State Key Laboratory of Power Transmission Equipment & System Security
and New Technology,Chongqing University , Chongqing 400044, China;
2. Chongqing KK-QIANWEI Wind Power Equipment Co.,Ltd.,Chongqing 401121, China)
Abstract: The effect of wind speed on power cycling capability is investigated and a method of power
cycling capability assessment is proposed to accurately evaluate the reliability level of the GCIM (Generator-
side Converter IGBT Modules) in different wind conditions for DFIG (Doubly Fed Induction Generator)
system. A calculation model based on the device failure model is built to calculate the MTTF(Mean Time
To Failure) of GCIM. Combined with the real-time operating parameters of converter,a calculation model is
built to calculate its junction temperature. The effect of turbulent wind on the junction temperature
fluctuation is analyzed and the rain-flow algorithm is adopted to extract the information of random junction
temperature fluctuation,based on which and combined with the statistic characteristics of wind speed,a
model of power cycling capability assessment is proposed for GCIM. With the GCIM of a 1.5 MW DFIG
unit as an example,the effect of the annual average wind speed and turbulence intensity on the power
cycling capability is analyzed,and the analytical results show that,the MTTF of GCIM decreases along with
the increase of annual average wind speed and turbulence intensity;compared to the traditional assessment
models,the proposed model is more accurate.
Key words: doubly fed wind turbine generator system; wind power; electric converters; Insulated Gate
Bipolar Transistors(IGBT); power cycling capability; junction temperature; turbulent wind speed; reliability;
assessment
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Closed-loop control of power system transient stability(6):.
control location selection
ZHANG Baohui, WANG Huaiyuan, YANG Songhao
(School of Electrical Engineering,Xi’an Jiaotong University,Xi’an 710049, China)

Abstract: Based on the requirements of real-time performance,a method of fast generator-shedding location
selection is proposed to efficiently prevent instability. The generators of the leading stability-loss group are
sorted according to the product of its signed kinetic energy and power angle to get the initial set of
effective generator-shedding location. The final set is obtained by removing the passive stability-loss
generators from the initial set according to the difference of equivalent mechanical power between before
and after generator-shedding. Simulative results of IEEE 39-bus system and Sanhua interconnected system
verify the effectiveness of the proposed method.

Key words: electric power systems; transients; stability; closed-loop control; generator-shedding location
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