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Performance Comparison of Different Solar Array Simulator Control
by Ellipse Approximation
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Abstract

Solar array simulator (SAS) is essential equipment in testing and evaluating the power processing

performance of a power conditioning system. However,

the nonlinearity in the current(I)-voltage(V)

characteristic makes the control loop design of SAS a challenging task. Conventionally, only the inner loop is
usually considered in the control design approach. However, this study proves that the reference generation loop
also interacts with the inner loop and plays a key role in the overall performance of the SAS. In this paper,

the performance of voltage-mode control and impedance control,

which are two of the most popular

architectures for the SAS system, are reviewed and compared by multi-loop analysis.
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Fig. 1. Typical SAS system.
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TABLE I
CONTROL ARCHITECTURE FOR SAS

Reference Literature Converter
Generator control

Voltage [1]-[5], [11] Current

Current [8] Control
Impedance [6], [9], [10] Voltage

Hybrid | [7], [12], (131 | Control
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Fig. 3. Small signal block diagram of current-sensing
voltage—control architecture (A, B: Loop-breaking points).
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Fig. 11. Step load response of SAS employing current-

based voltage control for MSX120 panel. (a) 24 — 20 Q, (b)

9 — 67 Q.
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