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FSFS--3/C Ground Stations Networks3/C Ground Stations Networks
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FS-3/C Ground System Data Flow 



Current FS-3/C Constellation
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FS-3/C Radio Occultation Profiles
(as is of 4-5-2010)

Total 2,116,936 since launch
AtmosphericAtmospheric Ionospheric

Total 2,265,964 since launch

2,265,964 329,116 309,966 561,426 343,353 354,054 368,049 Ionosphere 
2,116,936 316,335 348,475 474,713 284,970 294,198 398,245 Atmosphere

TotalFM6FM5FM4FM3FM2FM1



FORMOSAT-3 / COSMIC Radio Occultation Profiles 
(as is of 4-5-2010)
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Spacecraft Mission Operation Status Spacecraft Mission Operation Status 
1,400~1,800 sets of data profiles are generated per day on average
FM3 have been an abnormal condition since July.

SC 
No.

Operational 
Mode

Spacecraft 
State ACS Mode EPS 

Mode
C&DH 
Mode GOX TIP TBB

FM1FM1 NormalNormal NormalNormal FixedFixed--YawYaw NormalNormal High High 
RateRate OperatingOperating Low Beta Low Beta 

OperatingOperating
Low Beta Low Beta 
OperatingOperating

FM2FM2 NormalNormal Power Power 
ShortageShortage FixedFixed--YawYaw NormalNormal High High 

RateRate

Reduced Reduced 
DutyDuty--Cycle Cycle 
OperatingOperating

Off Off 
(Note 1)(Note 1)

OffOff
(Note 1)(Note 1)

FM3FM3
Normal Normal 

@711 km @711 km 
(Note 3)(Note 3)

SADE StuckSADE Stuck
Battery Battery 

DegradationDegradation
(Note 2)(Note 2)

FixedFixed--YawYaw NormalNormal High High 
RateRate

Reduced  Reduced  
DutyDuty--CycleCycle
OperatingOperating

OffOff
(Note 1)(Note 1)

OffOff
(Note 1)(Note 1)

FM4FM4 NormalNormal
BatteryBattery

DegradationDegradation
(Note 2)(Note 2)

FixedFixed--YawYaw NormalNormal High High 
RateRate OperatingOperating Low Beta Low Beta 

OperatingOperating
Low Beta Low Beta 
OperatingOperating

FM5FM5 NormalNormal NormalNormal FixedFixed--YawYaw NormalNormal High High 
RateRate

OperatingOperating
(Low SNR)(Low SNR)

Low Beta Low Beta 
OperatingOperating

Low Beta Low Beta 
OperatingOperating

FM6FM6 NormalNormal
BatteryBattery

DegradationDegradation
(Note 2)(Note 2)

FixedFixed--YawYaw NormalNormal High High 
RateRate

OperatingOperating
(Low SNR)(Low SNR)

Low Beta Low Beta 
OperatingOperating

Low Beta Low Beta 
OperatingOperating

Note: 1. Secondary payloads are power off due to power shortage.
2: Significant FM4 & FM6 battery degradations causes payload power off at high battery state-of-charge.
3: FM3 was kept at 711 km orbit due to stuck solar array drive.



Spacecraft & Payload Configuration
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GOX Payload Performance Summary 
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4 Year Spacecraft Summary

GOX RF1 (POD1/ANT0) Lower SNR -> GOX Reboot Loop -> GOX FB 4.4 Update
GOX RF4 (OCC1/ANT3) SNR Decreasing-> Operation Solution
Battery Degradation -> Payload Unexpected Off 

FM5

Lost of Communication -> -> Auto Recovery
GPSR GPS Non-Fixed -> Operation Solution
GOX RF1 (POD1/ANT0) Lower SNR -> GOX Reboot Loop -> GOX FB 4.4 Update Bus
GOX SNR decreasing at High Temp. -> Auto Recovery
Battery Degradation -> Payload Unexpected Off 
Orbit Raise-Up -> Under Investigation

FM6

Bus GPSR GPS Non-Fixed (since Launch)-> Operation Solution
GOX RF1 (POD1/ANT0) Lower SNR -> GOX Reboot Loop -> GOX FB 4.4 Update
Battery Degradation -> Payload Unexpected Off -> On-Orbit Discharge to Phoenix Mode  

FM4

Lost of Communication -> Auto Recovery
Solar Array Driver Lockout -> Reduced GOX Operation
Bus GPSR GPS Non-Fixed -> Operation Solution
GOX RF1 (POD1/ANT0) Lower SNR -> GOX Reboot Loop -> GOX FB 4.4 Update
Battery Degradation -> Payload Unexpected Off 

FM3

BCR dMdC Charge Algorithm Issue -> FSW Update
Solar Array Power Shortage -> Reduced GOX Operation
GOX Reboot Loop -> GOX FB 4.4 Update
Battery Pressure Difference Anomaly -> FSW Update
PCM DC Converter Abnormally Off -> TBB & TIP Off
Lost of Communication -> Auto Recovery

FM2

Bus GPSR GPS Non-Fixed -> Operation Solution
GOX RF1 (POD1/ANT0) Lower SNR -> GOX Reboot Loop -> GOX FB 4.4 Update
Battery Degradation -> Payload Unexpected Off 
Bad Attitude

FM1

SummaryS/C ID



Average SC Battery Variation Rate Per Year

Unexpected payload off since 
2007/12 
Battery over pressure

~2.5~2.51.1841.213-0.249-0.042FM6

Unexpected payload off since 2008/1~1.95~1.950.5960.617-0.122-0.026FM5

Unexpected payload off since 
2007/12 
Battery over pressure

~2.5~2.50.6280.453-0.319-0.060FM4

Unexpected payload off since 
2008/10~0.45~0.450.1270.769-0.080-0.094FM3

Unexpected payload off since 
2008/10
Battery charging efficiency 
decreased

~1~1-0.036-0.236-0.159-0.031FM2

Unexpected payload off since 2008/4 
Battery over pressure~ 1.95~ 1.95-0.6571.169-0.104-0.034FM1

RemarksPL Off
SOC

Batt 
SOC 

Min [Ah]

Batt 
SOC 
Max 
[Ah]

Batt V
Min [V]

Batt V
Mean 
[V]

S/C 
ID



• S/C Communication Frequency 
• RFI among Payloads 
• Radio Occultation Points 
• Scientific Application and User Group 
• Geodesy Research
• GOX POD Low SNR problem
• GOX OCC Low SNR problem
• GOX SNR Decrease at High Temperature
• TSA Heater Test Failure 
• TBB Antenna Modification
• Operation Solution to Technical Difficulty 
• Constellation Operations 
• Collision Avoidance

FS-3/C Mission Lessons Learned
- What we would do differently if we could do it again !  -
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Collision Avoidance

• Observation/Major Finding
– Increased debris in space (Chinese ASAT test, 

Iridium/Cosmos collision)
• Improvement/Correction

– NSPO/SOCC monitors the close approach events 
based on the data post on public domain.

• Evidence of improvement
– N/A

• Recommendation for future/follow-on program
– Maneuver capability for collision avoidance
– An adequate orbit altitude for Follow-On 

mission
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Spacecraft Configuration 
- Payload to Spacecraft Interface -

• Payload locations and view directions schematic diagram
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System Architecture for COSMICSystem Architecture for COSMIC--22
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Existing Radio Occultation Mission and Outlooks

Real-Time Ops with TriG RX>8,00052014
2016

FORMOSAT-7/COSMIC-2 
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for GPS-RO & GPS-SR

>10,0005TBDCICERO

ROSA RX5005TBDSAC-D

ROSA RX5005TBDMegha-Tropiques

IGOR+ RX50052012PAZ

GRAS RX & Real-time operations60052012MetOp-B

IGOR RX & CHAMP Antennas40032012 On-holdEQUARS
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Conclusion

The FORMOSAT-3 / COSMIC satellites have performed 
successfully for over 4 years now.  It’s not a perfect constellation 
for the operational system, but it has achieved more than 
satisfactory expectation for an experimental system in an semi-
operational usage. 

The FORMOSAT-3 / COSMIC satellites are degrading as 
anticipated; however, NSPO assesses these satellite will continue 
to operate into the next few years.  

While NSPO and NOAA are proceeding to the FORMOSAT-7 / 
COSMIC -2 joint mission implementation, NSPO is committed to 
continue the FORMOSAT-3 / COSMIC satellite constellation 
operation to collect the RO data to minimize the data gap duration.
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