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ABSTRACT

To estimate the availability of the MCE for KOMPSAT 1, mathematical models of
H/W and S/W availability, the availability estimating methods for parallel and redun-
dant system were presented. Furthermore, to improve and estimate the MCE system
availability, we analyzed the computational procedure of redundant methods, and we
also included effective switch choosing methods in this paper. The analytical results
of the MCE system availability were estimated as follows: - 0.995216 not considering
system redundancy, - 0.9955165 considering system redundancy, and - 0.9963991 for the

time of system real time operation.
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ool =5
[-1.5ex] A Availability LSU LNA Switch Unit
ACU Antenna Control Unit MAPS Mission Analysis & Planning Subsystem
AFR Annualized Failure Rate MOD Modulator
ALDT Administrative Logistics Delay Time =~ MODEM  Modulator /Demodulator
BB Base Band MTBF Mean Time Between Failure
BPSK Binary Phase Shift Keying MTTR Mean Time To Repair
C&M Control & Monitor PM Phase Modulation
D/C Down-converter RF Radio Frequency
DEMOD Demodulator SIM Satellite Simulator Subsystem
DRSU D/C Redundancy Switch Unit 508 Satellite Operation Subsystem
HPA High Power Amplifier S/w Software
HSU HPA Switch Unit T/C Telecommand
H/W Hardware /M Telemetry
IF Intermediate Frequency TT Test Translato
LAN Local Area Network TTC Telemetry, Tracking and Command
LEOP Launch & Early Orbit Phase u/C Up-converter
LNA Low Noise Amplifier URSU U/C Redundancy Switch Unit
[0.5ex]
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Ao=0.996614068

MTBF = 3.276
MTTR = 5.13

A = 0.996614
ALDT = 6.0
Warming—up = 0.0
Downtime = 11.13
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MCE System Availability

Ao=0.899999986
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3.4 HAAH A AZF 28 JIBX
ThEA A A Al AL 31Tl 49 N 4TS T e 107
7hsefof ac}. 3 P 2 wAlE fal A & Al o) A (pre-pass) 202 &< S
2 e EelS 8l &t wAlo] F(post-pass) 10% EF TTCHH] Fef &<l 2 AAZ7
[o]

o8 A2 s Faeta, Alzdel wgo] AN mAl S vHA %] AN

Q
TTCA 28 19 27 FFA|THtday)2 2] (18)3 2t 143 wAsAY 2Al& A &
o] A|ZHS A 93 AIREEQRe] nge Bl ST vAA] o o] 717 F A¥ 1
Aol s MTTR A7t Well 2% & A& $e1d & glenz MTBFIA n2lshA] &
2 e Balo] Bad Ao 2% MTBFauaE 2 (19)9F ol sjA & £ 3l

tay = 4(pre+on+ post+ MTT Ryy)(hrs) (18)

MTBF x 24
MTBFuna = ——r—— (19)
day

gEA94e) 54 0@ 449 TICA 2% 7HEEE 4 (18) o 83) MTBFE &t
A A & o, Axg ANz HEEE E 13 2ot

E L BAA 2" A AL 8 MR

T ¥ MTBForat 7=
SRR 3491.3  0.996822203
RFY 87242.5  0.99988537
MODEM/BB% 226285.7  0.999997790
System Timing%- 257142.9  0.999951391
C&MH 70033.3  0.999978612
S80S TM/TC W/S 757313007.4  0.999999993
SOS Data Man. W/S 64533.0  0.999914780
MAPS W/S 64533.0  0.999914780
SIM W/S 64533.0  0.999914780
MCE System - 0.996399068
4. 2 B
B wmRME 2w 7HEE RYg BAG D o) 33t 29K 9} A& A7) 9
sto ZhEE B 74 A 42 R HE A2 AR o, A 27 A o MTBF,
MTTR, 22} 3 7% 714 W& At B3 7H8 58 Bol7] 98 o138 34
£ AABIL, omle] MIBFY 7Hg = A4 € FEaIiTh 2 & EolA 2418 MTBF %
HEES OEH 28904 15 BAA 280 ALse] Al2El HEES A2 0| 35
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A SHEEE ANsE o, o 58 A9 0T 9K HBES 5SS T F U
of. 223 94 HE A Re @ A A 28 7R AT 2 1 208 AN
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& tiAo] T ol &
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FA BT
- 9] 87 (H/W, Operating System-5) 7§41 (Upgrade) ¥ 3}l t]-3-5}ad 2 A3IA S/W
Program$& 7% 3} Adaptive FA H
-AZEYOVL EE&HTEA AMRAERH 2 H = MEL 75 et 279 7] E 7]
ol g 3 Atg, 2ela AREARQ| 715 &t g 8 ARE S ©HHAF) 7]
2] 3} Perfective S-A| B4
-HF ZI2OA NG R AR
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8} (Reverse Engineering) % 9
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