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Transient synchronization stability analysis of a virtual synchronous machine isolated island parallel system
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Abstract: There is a problem that the transient instability mechanism of an isolated parallel system of a virtual
synchronous machine is unclear and the traditional equal area rule is conservative in quantitative calculation. Thus this
paper proposes an improved equal area rule considering damping scaling. This method uses the equal area rule to scale the
unbalanced power offset by the damping term into an integrable term of opposite angle. The influence of the control
parameters of the virtual synchronous machine on the critical clearing angle (CCA) and critical clearing time (CCT) of the
parallel power supply system can be calculated quantitatively. The results show that the virtual damping of the virtual
synchronous machine has a great influence on transient stability. The virtual damping is positively correlated with the
CCA and the CCT; also the virtual inertia is negatively correlated with the CCA and positively correlated with the CCT,
and the virtual damping should be given priority when the system capacity is sufficient. The research idea of the transient
synchronization stability of a multi-machine parallel system with VSG overcurrent protection is preliminarily explored,
and the applicability of the proposed method in multi-machine systems is analyzed. Finally, based on the PSCAD/EMTDC
simulation platform, the correctness of the theoretical analysis and the proposed method is verified.
This work is supported by the Youth Fund of National Natural Science Foundation of China (No. 51807096).
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Table 1 System parameters
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Orefl 70 kvar Oren2 35 kvar
Vo 311V Z3 0.726 Q
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Table 2 Simulation results of limit resection time and

limit resection angle
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Goeq/rad 1.608 1.809 1.978 1.66 1.69
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