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Proposal of Highly Safe Guidance Navigation and Control system
by Layered FDIR and Realization in H-1I Transfer vehicle
“KOUNOTRI”

Seiko Shirasaka’, Shigeki Hotta ~ Nobuharu Kambara™

Rendezvous technology has been developed and demonstrated through several technology demonstration missions in the
world. However, high safety has to be additionally considered to use rendezvous technology as infrastructure of space
activities. In this paper, layered FDIR (Fault Detection, Isolation and Recovery) is proposed to realize highly safe guidance
navigation and control system for rendezvous spacecrafts. The layered FDIR can realize both mission continuity and high
safety. The method to design the layered FDIR and to incorporate it into control logic is described. It is also described how
this layered FDIR was implemented in HTV (H-1l Transfer Vehicle) which was launched in 2009. And according to the
ground verification results and HTV real flight results, the layered FDIR worked properly.
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Table 1 Construction of HTV Guidance Navigation and Control System

Component Name Acronyms No.

Rendezvous Flight Software RVFS 1
Guidance Control Computer GCC/ACU 1
/Abort Control Unit

GPS/INS System SIGI 3
GPS Antenna Subsystem GPSL/GPSF/GPSS | 2
Rendezvous Sensor RVS(RVSE/RVSH) | 2
Earth Sensor ESA(ESE/ESH) 2
SIGI/RVS DC/DC Converter SIGI/RVS-PC 3
Valve Drive Electronics VDE 3
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Fig.5 System Block of HTV Guidance Navigation and Control System
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