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Fig.1 Benchmark of European low-voltage microgrid
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Fig.2 Configuration of single-stage grid-connected
PV generation system
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Fig.3 Single-diode equivalent circuit model of PV cell
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Fig.4 Flowchart of variable step-size P & O algorithm
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Fig.5 Control of grid-connected inverter
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Fig.8 Control system of Boost chopping circuit
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Fig.9 Control system of inverter
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Tab.1 Analysis of simulation time

Ny Ny Ny I ] /s
1 8160126 0 423.042
2 4160102 4000162 367.316
4 2774129 8117581 376.996
6 2116381 10044364 414.360
8 1442279 9475675 382.006
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Fig.15 Error curve of pseudo Newton method
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Methodology of transient simulation in time domain for DG and microgrid(3).
case study and validation
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2. State Grid Energy Research Institute, Beijing 100052, China;
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Abstract: Typical DGs and corresponding control strategies are selected for validating the correctness and
effectiveness of transient simulation algorithm for DG system. Different DG systems are modeled and
simulated ,including PV ,SOFC,microturbine and battery. The transients from grid-connected mode to islanded
mode are investigated for typical European low-voltage microgrid and the simulative results are compared in
detail between TSDG and MATLAB/SimPowerSystems,which shows the maximum relative error is less than
0.1% ,proving the high numerical accuracy and numerical stability of TSDG. The application of pseudo
Newton method enhances the calculation speed. The concepts of parallel processing and multi-rate algorithm
to improve the calculation performance in future work are discussed.
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