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Abstract

In SAR Payload, Equipment Power configuration is managed based on ‘State’ for efficient power management and

protecting space radiation. Because some equipment power on and off is performed during state transition, it is very

important to fault detection and management procedure. However, it is not widely researched in previous satellite

SAR payload system. In this paper, we propose fault tolerance SAR state transition design that considering Fault

situation. For this, we design equipment on/off sequence explicitly during state transition. And we adopt periodic fault

monitoring concept during state transition and transition to ‘REFUSE’ state for fault isolation if fault detected. Based

on these design concept, we implement SAR SW and perform on-ground test. As the On ground test, we confirm

that Our SAR system do perform predictable action and it is possible to develop more reliable SAR payload system.
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Table 1. Major equipment of SAR payload

Equipment Function and rule

SAR controller
(Processor
module)

SAR command and control
equipment monitoring and
management

SAR controller
(Chirp timing
generator)

Chirp and timing generation for SAR
data acquisition

SAR controller
(Echo digitizer)

Receiving data digitizing and packet
generation

Antenna power | Providing regulated and un-regulated
supply power for SAR antenna

Providing transmitting and receiving
path between SAR control and
antenna
signal up/down converting

Radio frequency
equipment

SAR signal transmit and receive

SAR antenna from/to ground
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Table 2. Major event type and contents

Type Information Logged contents
Result status /
1 State transition transition trigger
(by telecommand, by
monitoring, etc)
5 Execution TC verification & execution

telecommand (TC) result/ TC ID

HK# 1D/ criteria value /

3 Analogue monitorin .
9 g monitored value

HK# 1D/ criteria value /

4 Digital monitoring monitored value

Common info \ Event logging time

7 ATFolA 7= A ol A5 oHIE B
1S T8 7155, 14 49 28 Al B
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T 3 Mool Mejdol 23
Table 3. Event log of nominal state transition

Event Information

SAR Booting Result
(CRC result=0x0)

SAR SW Initialization Result (OK)
‘Time Sync’ TC Verify OK
(TC ID: 0x73F5)

‘Time Sync’ TC Execution OK
(TC ID: 0x73F5)

‘Time Sync’ TC Completion OK
(TC ID: 0x73F5)

‘Time Sync’ TC Execution OK
(TC ID: Ox73F5)
'STANDBY" TC Verify OK
(TC ID: 0x73F6)

Type| Logging Time

9 | 12-01-01-05-37

10 | 12-01-01-05-38

2 112-01-01-05-46

2 | 12-01-01-05-46

12 | 12-01-01-05-48

2 | 12-01-01-05-48

2 | 12-01-01-06-12
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Table 4. Event log about anomaly in state transition

Event Information

‘PRE-OP’ TC Verify OK
(TC ID: 0x73FA)

‘PRE-OP’ TC Execution OK
(TC ID: 0x73FA)
Analogue TM Out of Limit
(HK# ID: 0x8601)
Criteria Value: 0x93C,
Monitored Value: 0x388
SAR State Transition
(To: STANDBY REFUSE,
Triggered by: Monitoring Error)
Analogue TM Out of Limit
(HK# ID: 0x8601)
Criteria Value: 0x93C,
Monitored Value: 0x388
Analogue TM Out of Limit
(HK# ID: 0x8601)
Criteria Value: 0x93C,
Monitored Value: 0x388

Type| Logging Time

2 | 12-01-01-03-20

2 | 12-01-01-03-22

3 | 12-01-01-03-25

1 12-01-01-03-28

3 | 12-01-01-03-29

3 | 12-01-01-03-30

'STANDBY' TC Execution OK
(TC ID: 0x73F6)
SAR State Transition
(To: STANDBY, Triggered by: Transition TC
‘STANDBY' TC Completion OK
(TC ID: 0x73F6)

2 |12-01-01-06-13

1 112-01-01-06-43

2 | 12-01-01-06-45

Analogue TM Out of Limit
(HK# ID: 0x8601)

Criteria Value: 0x93C,
Monitored Value: 0x388
SAR State Transition
(To: INIT REFUSE,
Triggered by: Monitoring Error)

3 | 12-01-01-03-31

1 12-01-01-03-35
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Table 5. Event log about transition timeout

Event Information

‘PRE-OP’ TC Verify OK
(TC ID: 0x8322)

‘PRE-OP’ TC Execution OK
(TC ID: 0x8322)

SAR State Transition
(To: STANDBY REFUSE,
Triggered by: Transition Timeout)

Type | Logging Time

2 12-01-01-10-21

2 12-01-01-10-22

1 12-01-01-10-35
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