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A Simplified Series—Parallel Structure
for the RPPT (Regulated Peak Power Tracking) system
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ABSTRACT

The regulated peak power tracking (RPPT) systems such as the series structure and the parallel structure
are commonly used in the satellite space power system. However, this structure processes the solar array
power to the load through two regulators during one orbit cycle, which reduces the energy transfer efficiency.
The series—parallel structure for the RPPT system can improve the power conversion efficiency, but an
additional regulator increases the cost, size and weight of the system. In this paper, a simplified series—parallel
space power system that consists of two regulators is proposed. The proposed system has the similar energy
transfer efficiency with the series-parallel structure by adding one switch to the series structure, which reduces
the cost, size and the weight. The large signal stability analyses is provided to understand the four main
modes of system operation. In order to compare the energy efficiency with a series structure, the simulation is
performed. The experimental verifications are performed using a prototype hardware with TMS320F2812 DSP
and 200W solar arrays.

Key Words : LEO(Low-Earth-Orbit) satellite, Space power system, Series structure, Parallel structure
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Fig. 1 The solar array power system for the LEQ satellite
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Solar Array (Two Panel connected in series)
Model Symphony Energy SE S 173X2
Operating Voltage 0~80V
Maximum Power Point 61V ~63V
Maximum Power 200W
Illumination System (HID Lamp)
Lamp Phillips 150W HID %30
Ballast Interpower HID ballast x 30
Battery
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MODE I : Eclipse Mode
MODE II : Peak Power Tracking Discharge Mode
MODE 111 : Peak Power Tracking Charge Mode
MODE 1V : Peak Power Tracking Discharge Mode
MODE V : Peak Power Tracking Charge Mode
MODE VI : Peak Power Tracking Discharge Mode
MODE VII : Eclipse Mode
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Fig. 9 Hardware experiment result
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