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Verification of Internal Effects on Spacecraft Due to Electrostatic Discharge

TOYONO Akira, 221A2101, Mechanical and Space Systems Engineering Course
Department of Space Systems Engineering, Kyushu Institute of Technology
Supervisor Prof. TOYODA Kazuhiro

Spacecraft can become charged in orbit, leading to electrostatic discharge (ESD) that may
cause equipment failure. Countermeasures against electrostatic charging and discharging
are therefore being advanced. This study aimed to evaluate the effects of ESD occurring on
the surface of a mock satellite on its internal circuits. The experimental method involved
applying a bias voltage to the mock satellite in a plasma environment to intentionally induce
ESD on the solar panels. Measurements were taken of the current, voltage, and electric field
waveforms flowing through the Arduino, used as the onboard computer, when discharge
occurred. The results confirmed significant fluctuations in the electric field when discharge
occurred. Furthermore, it was confirmed that the current flow increased with the bus
capacitance. From this, it was concluded that during discharge, fluctuations in the electric
field could potentially affect the bus system. Additionally, while modifying the bus
capacitance size could mitigate voltage during discharge, it was concluded that during

discharge, while voltage can be relaxed, current may flow more readily.
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