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Reliability Prediction and FMECA for KOMPSAT-2

Chang-Ho Tee*

Abstract

The purpose of reliability prediction is to estimate the basic reliability and mission reliability
of system and to make a determination of whether these reliability requirements can be achieved
with the proposed design. Also, potential design weakness can be identified through the FMECA
pfocess. This technical memo summarizes the KOMPSAT-2 reliability and FMECA analysis
results.
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Solar Array SAR {+Y) SAR ( PCU BIRB Battery
3=0.993903 =0.98880% =0, 99980\ 4=0.987035 1=0.388027 R=0.999230

R=0.980667

T3 1. MH CHet Reliability Block Diagram

ECU (R)
F-0.904247

R>0.999999

ROU (P)

Isovalve / DTM {P)
7081250/

I o G o R
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22! 2. KINIHIOHI CHet Reliability Block Diagram
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2 3. AASHEHEAH|) CHEt Reliability Block Diagram

NFA1

-0.995857

NEA 3 NEA 4 NEA § NEA 6 NEA 7
2 R=0.§98352 R=0.699852 R=0.499952 B=0.6£9962 A=0.999852
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A=0.299883 P=0.669083 R=0.908983 T=0.998883 H=-0.986683 R=0.999983
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SA Hinge 9 SA Hinge 10
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R=0.999378

28l 4. PEA0) CiSE Reliability Block Diagram
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22 6. XA ChBt Reliability Block Diagram
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Criticality Matrixe= 2t 313 R E(Failure e FARY FES UMY FEES A4
Mode)o] e @4 BHES YT Fan £ Ytk Fax $F& MIL-STD-1629A9]
(Criticality) 9} 44 %= (Severity)E Wl #91% Agolgl upel o] A2EY 3 FHEd| o
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E 1. Operational Phase 72

Operation Phase Definition

The Pre-launch Phase Begins at the launch site and includes launch site
processing activities.

The Launch and Ascent Phase | Begins during the final launch countdown and encompasses
lift-off and period until separation.

The Deployment Phase Occurs immediately following separation ffom the launch
vehicle and encompasses the activities of solar array
deployment, attitude stabilization, and sun acquisition.

The On-Orbit Checkout Phase Begins after completion of sun acquisition attd encompasses
and the activities of earth acquisition and satellite checkout.
The phase ends with completion of checkout and hand over
of the satellite for mission operations.

The Mission Operations Phase | Begins with hand over of the satellite from ’cqmpletion of
checkout. This phase is the normal operations phase for the
satellite.

# 2. Severity 7=

Severity ' Definition

Failure modes that could result in serious injury or loss life (flight or

Catastrophic ! ground personnel) or loss of launich vehicle,

1R | Failure modes of identical or equivalent redundant hardware item
that, all of which if failed, could result in Severity 1 effects.

1S | Failure in a safety or hazard monitoring system that could cause the
system to fail to detect a hazardous condition or fail to operate
during such condition and leads to Severity 1 consequences.

Critical 2 Failure modes that could result in loss of one or more mission
objectives.

2R | Failure modes of identical or equivalent redundant hardware item
that, all of which if failed, could result in Severity 2 effects.

Significant 3 Failure modes that could cause degradation to mission objectives.
Minor 4 Failure modes that could result in insignificant or no loss to mission
objectives.
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E 3. Failure Effect Probability

End Effect Severity Failure Effect Probability
1 Catastrophic 1.0
Actual Loss

2 Critical 1.0
IR, 15| Loss of Catastrophic Redundancy 0.7

Probable Loss -
2R Loss of Critical Redundancy ! 0.4
Possible Loss Significant 0.1
No Effect 4 Minor 0.0

E 4, Criticality Classification Categories
Criticality Level Criticality Number

Level A Frequent 2.899x107 ~ 1.449x10"
* Level B Reasonably Probable 1.449x10% ~ 2.899x107
Level C Occasional 1.449x10% ~ 1.449x10%
Level D Remote 1.449x10% ~ 1.449x10°
Level E Extremely Unlikely 0 ~ 1.449x10™

35 FMECA &1}
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4 EE T
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& 5. End Effect 22

Severity - Sever| Contri
Class End Effect Description ity | -bution
Loss of Environmental Compatibility |  Major + Catastrophic Structure Failure 1 1009%
oo . * Major Power Reduction
Mission Degraded SC Bus Power Major ) 2 1072%
Loss 5 ! + Cannot Deploy SA
Loss of Communication & Maior | Processor Function Failure 2 | 018%
Data Processing J + 5-Band Communication Failure - ’
Major Degraded SC Bus Power Major :E:&f;d%disg?g; ifofe% e&i?:“ 2 1.031%
Mission :
Degradation | Degraded Mission Orbit Maintenance | Major | ]S“OSS of Propellant{leak, 21 030%
. aturation)
' * Degraded Power Generation
‘ , + Power Distribution Failure
Degraded SC Bus Power Temporary|  Increased Noise or Increased 2R | 715%
Stress
¢ Power Status TLM Loss
+ Power Distribution- Failure
+ Hardware Interface Failure 0
Loss of Hardware Interface Temporary| TLM/CMD Decoding/ Encoding 2R | 634%
Failure
Degraded of Hardware Interface | Temporary ) Isrtlcr?ased Noise or Increased 2R | 017%
Reliability 1ess —
Degradation y . cation & . Erocessfog Funiltui(anaﬂl;w
due 1o loss oss of Communication * Loss of Downlink Function o
( of the Data Processing Temporary |, TLM/CMD Decoding/Encoding 2R 7120
redundancy) Failure
Degraded Communication & Temporary| « Loss of GPS Function 2R 1 3.79%
Data Processing ’
« Loss of Sun Pointing Reference
Loss. of Cartography Temporary :]T:g: gg g'CA)XStﬁifgfeme 2R 141.87%
* Loss of Image (PAN, MS)
Loss of Mission Orbit Maintenance |Temporary| » Loss of Thruster Comirol 2R | 0.61%
* Reduced Safety Inhibits
Reduced Functional or Safety Margin | Marginal | + Loss of Contingency Monitoring | 2R | 559%
‘ * Reduced Functional Margin
Reliability . . * Degraded Attitude Control o
Degradation Degraded Cartography Marginal | Degraded Tmage 2R. | 13.08%
(due to loss Degraded Frvi tal
of the B Compatbi Marginal | » Degraded Temp Control R | 347%
margin) ompatibility
Degragzi;:t\i%ﬁ)i?;wntal Significant | + Reduced Contingency Propellant 3 .1002%
o » Power Status TLM Loss N
Minor Degraded SC Bus Power Significant | Marginal Power Reduction 3 » 2.42%
Mission icati
Degradation Degrac}ggtan?;rcrgggghon & Significant | » Reduced Link Margin and FOV 3 10.02%
Degraded Cartography Significant | + Degraded Image 3 | 645% |
Degraded Mission Orbit Maintenance | Significant | « DTM or Isoalve Malfunction 3 | 0.30%
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