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Fig.2 Diagrams of fault circuits of three
typical asymmetrical faults
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Fig.3 Electromechanical side calculation procedure
considering faults occurring in the electromechanical side
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Fig.5 Simulation results only considering
electromagnetic side asymmetric fault
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Table 1 Comparison of calculation time between
full electromagnetic and hybrid transient simulation
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Fig.6 Simulation results only considering
electromechanical side asymmetric fault
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Fig.7 Simulation results only both considering
electromagnetic and electromechanical side asymmetric faults
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Fig.8 Simulation results using two ports without
interface circuit switching during asymmetric fault
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Calculation Method of Complex Asymmetrical Fault

in Electromechanical and Electromagnetic Transient Hybrid Simulation
YANG Yang', XIAO Xiangning' ,ZHEN Xiaochen®
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources
North China Electric Power University (NCEPU) , Beijing 102206, China;
2. State Grid Shijiazhuang Power Supply Company, Shijiazhuang 050000, China)

Abstract: To improve the processing ability of asymmetrical eletromechanical side fault as well as the flexibility of

electromechanical and electromagnetic transient hybrid simulation, a calculation method of complex asymmetrical fault in the

electromechanical and electromagnetic side at the same time is proposed. This method obtains the fault circuit admittance matrix

according to the type of asymmetric fault. By modifying the admittance element associated with the faulty node, the fault circuit

admittance matrix is superimposed on the normal admittance matrix to obtain the admitiance matrix after fault. The network

solution is finally achieved by solving the network equation after fault. Based on the linear circuit superposition theorem, the

Thevenin equivalent voltage of the interface node is calculated. To reduce the modeling scale of the electromagnetic side,

positive sequence equivalent conductance of the interface is used for the conversion of the Thevenin equivalent voltage into

Norton equivalent current. At last, through the electromechanical and electromagnetic transient hybrid simulation platform of a

IEEE 39 system containing a HVDC line based on PSCAD+C frame, the simulation accuracy and effectiveness of the method is

validated.

Key words : Electromechanical and electromagnetic; hybrid simulation; asymmetrical Fault; accuracy
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