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Fig.1 Complete topology of converter
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Fig.2 Simplified topology of converter
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Fig.3 Simplified model of system with converter
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Fig.4 Detailed simulation model of system
with converter
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Fig.5 Comparison of simulative results between
simplified and detail models for symmetric fault
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Small-signal modeling and modal analysis based on three-mass shaft model for

stall wind turbine
LOU Yucheng',XIE Da',FENG Jungi*, WANG Xitian', YANG Minxia'
(1. Department of Electrical Engineering,Shanghai Jiao Tong University,Shanghai 200240, China;
2. East China Electric Power Design Institute ,Shanghai 200331, China)

Abstract: Since the large-scale integration of wind farms into power grid is likely to increase the risk of
regional low frequency oscillation and wind turbine shafting torsional vibration,the wind turbine modeling and
its torsional vibration characteristics are studied to ensure the security and stability of power system. With
the stall wind turbine as an example,a small-signal model of an infinite bus with single wind turbine,which
is based on the three-mass shaft model,is established and the modal analysis is applied to discuss the impact
of system electric parameters on the torsional vibration characteristics,each component model is relevant
independent for the further research of torsional vibration characteristics of stall wind turbine. The system
component models are independent of each other to facilitate the further study for different turbine types and
multi-turbine unit,based on which,a simplified small-signal simulation model is built for a wind farm with
multiple stall turbines and the variation of its torsional vibration modal is researched. The simulation with
MATLAB verifies the effectiveness and correctness of the model for the research of wind turbine torsional
vibration.

Key words: wind power; stall wind turbine; three-mass shaft model; small-signal model; modal analysis;
shaft torsional vibration; models
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Rapid fault transient simulation of electric elements with converter
for relay protection
SHEN Quanyu',SONG Guobing', WANG Chenqing',LIU Kai’, WANG Huanhuan'
(1. School of Electrical Engineering,Xi’an Jiaotong University, Xi’an 710049, China;
2. Corporate Research Center,ABB(China) Limited,Beijing 100015, China)

Abstract: Since the detailed model simulation of electric elements with converter has great calculation
load,its scale and speed could not be easily enhanced,aiming at which,a rapid fault transient simulation
method is proposed for relay protection. The functions and control strategy of converter are analyzed and
its simplified mathematical model is obtained based on the active power conservation law,which keeps its
functions and control characteristics and neglects its internal complex structure. By discretizing the
simplified model equations,the iterative equations of output power-frequency components are obtained for
the electric elements with converter. The proposed method avoids the use of plentiful separated power
electronic devices and trigger units,which reduces the complexity of simulation model,lowers the
computational load of converter simulation and enhances the simulation speed. lis feasibility and rapidity
are verified by the results of PSCAD simulation.
Key words: eleciric converters; electric elements; transients; computer simulation; large-scale system; relay

protection; models
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