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The Design of Fault Tolerant Dual System and Real Time Fault Detection
for Countdown Time Generating System
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Abstract

In this paper, we propose a real-time fault monitoring and dual system design of the countdown
time—-generating system, which is the main component of the mission control system. The countdown
time-generating system produces a countdown signal that is distributed to mission control system
devices. The stability of the countdown signal is essential for the main launch-related devices
because they perform reserved functions based on the countdown time information received from the
countdown time-generating system.

Therefore, a reliable and fault-tolerant design is required for the countdown time-generating
system. To ensure system reliability, component devices should be redundant and faults should be
monitored In real time to manage the device changeover from Active mode to Standby mode upon
fault detection. In addition, designing different methods for mode changeover based on fault
classification is necessary for appropriate changeover.

This study presents a real-time fault monitoring and changeover system, which is based on the
dual system design of countdown time-generating devices, as well as experiment on real-time fault

monitoring and changeover based on fault inputs.
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[I. Structure and Interface of CT
Generating System
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Fig. 1. Configuration of Countdown Time Generating
System
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V. Fault Monitoring and Changeover
Software between CT Generating
Devices
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Fig. 2. Configuration Block of Fault Detection for CT
Generating Device and Changeover Method
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2. Real-time Fault Detection Test
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Fig. 12. Monitoring Screen for Distribution of CT Signal
while Automatic Changeover

4, Heart-beat Changeover Test

HA 5 %38 7} CT A AA 7+ Heart-beats 5418}
= Heart-beat &8 Z2ZAAE A oJ8t] T 7}A] Heart-beat
AR AEE Y3l

A WA, CT A48 A #1014 CT A3 A #22 215
= Heart-beats 94 AIZF v]5218 2% sle] CT A4 AA
#27F CT A A #1& ng o2 ¢lA8al Heart-beat 2 A

#

& FYEF 33l
T WA, 2 CT A X9 Heart-beat ¥ Z2A|
A FEAA G R dE 3HA] CSUZF CT A4 A
Heart-beat $5-21¢] E7Fs¢ AElE #AstL CT A4
29| Heart-beat 174 o] A s A=A gk

3o

> oon AL

T3t

WA CT A A=A #19] Heart-beat T2 A2
3lod CT A4 A #2% Heart-beato] m54 ==
t}, ofg]l 2§ 133} o] Heart-beat $A19]
Heart-beats 25k A4 “gxolA Heart-beat 7|
o5t o|HE &S WAAZITH

TE OMEZR AL BA A3 e
OMIE  SYSTEM GEN2 HearBeat  HeartBeat statusis changed(Abnormal-yNormal)
OHE  SYSTEM GEN1 HearBeat  CTS system will shutdown after 3 second
] SSIEN GEN 0201 02 (ot 1020 02 icdiccopnogied
OfiE  SYSTEM GEN2 HearBeat  HeartBeat statusis changed(Normal-)Abnormal) on 10.20.1.116¢-)10.20.1.113
OfIE  SYSTEM GEN2 HearBeat  HeartBeat statusis changed(Normal->Abnormal) on 10.10.10.13¢-)10.10.10.10
O#IE  SYSTEM GEN2 HearBeat  HeartBeat status is changed(Normal-Abnomal)
3% mcr CON1 CTAE (24 delay value 99ms/ 10ms
20 uar CON1 CTAIE  (24) delay value 99ms/ 10ms
0 scr CON1 CTHE <24 delay value 96ms/ 10ms
20 mcr CON1 CTHE  C3AD delay value Oms/ 10ms
20 ua CON1 CAUE  CEHAD delay value Oms/ 10ms
20 Haj CON1 CTAE (B delay value 1ms/ 10ms
OME  SYSTEM GEN2 ProcMgr  Swiich(TO_ACTIVE) is completed
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