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Development of TLCSM Based Integrated Architecture for Applying
FRACAS to Defense Systems
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2 & AAC AL S At s oz v B, B4 9 1A A A (FRACAS: Failure Reporting, Analysis
and Corrective Action System)7} ThFgt A9 Eofol|A HEE 1 lct. FRACASE A'EE 1ol it A9l B4t
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Z =0l et FRACASE ¥ $=%857] AAF(TLCSM: Total Life Cycle System Management) 304 285/
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Abstract FRACAS(Failure Reporting, Analysis and Corrective Action System) has been applied in various
industries to improve the reliability of the systems. FRACAS is effective in improving reliability by
repeating failure analysis, proper corrective action, and result verification for identified failures.
However, FRACAS has many limitations in terms of process, data collection and management to be
integrated into the existing development environment. In the domestic defense industry, studies on the
development of FRACAS system and process improvement have been conducted to solve the difficulties
of applying FRACAS, but most of them are concentrated in the operation/maintenance phase. Since
FRACAS should be conducted in consideration of TLCSM(Total Life Cycle System Management), it is
necessary to study the reference architecture so that FRACAS can be applied from the early design
phase. In this paper, we studied the TLCSM-based integrated architecture considering the system life
cycle phases, FRACAS closed-loop process, and FRACAS essentials in order to effectively apply FRACAS
throughout the life cycle of defense systems. The proposed architecture was used as a reference model

for FRACAS in a shipboard combat system.
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Fig. 1. FRACAS Closed-Loop Processl[2]
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Table 1. Application problems of FRACAS

Problems Details

-MES (Manufacturing Execu-
tion System)

-DELIIS

‘Quality management system

‘Other related systems

Decentralization of failure
related system

‘Military security
‘Difficult to build web-based
FRACAS

Data collection

‘Missing key information

‘Identical failure information

‘Failures caused by simple
mistakes

Unnecessary Information in|
the collected data

‘FRACAS closed-loop process
-Systems engineering process
‘Life cycle phases

Process integration

‘Lack of policy

ete. -Project budget
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Table 2. FRACAS Key Elements

Key Elements Details

-Project name

‘Item name and manufacturer
‘NSN(National Stock Number)
or product number

Failure item

‘Department
-Position
‘Name

Failure reporter

Time of occurrence |-Life cycle phase

‘Operating time

Operating environment
P 8 -Place

-Failure mode

Root cause
-Cause of failure

-Corrective action details

Corrective action .
-Verification
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Fig. 3. Integrated FRACAS Architecture
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Table 3. Effectiveness in applying the architecture

No. Details

Failure analysis and decision making is easily through the
1 |use of the FRACAS database in the design, integration,
test and evaluation phases.

Data collection and refinement is effective through the

2 | identification of information elements and related tools
required to build the FRACAS database.
Failures that have been corrected since the beginning of
3 the project are stored directly in the FRACAS database,

making them easy to use in the event of similar failures
throughout the life cycle.
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Table 4. Case Summary

Category Details

-Approximately 75% of the total failure

S/W |‘Main cause: Code design error
-Corrective action: Modify code

Failure

-Approximately 25% of the total failure

H/W |‘Main cause: Design error, Loose contact
-Corrective action: Modify design

MTBF ~A;.)p.r(.)ximat.ely 4.5% improvement over
initial estimates

QO [T [AICTR[A[E]
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Falurs made

e o Raot cause  Root o

Falurs oo destrption
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Comsctive Action Drsrption
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Venfication Descption
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n: Yesito

Printdate
Prin time

Fig. 4. Created Report Form using FRACAS Tool

5. 22

FRACAS &% oP|HAE #5317] s & ==l
M= AA 48%F7] &A} FRACAS Closed-Loop &
ZAA, FRACAS " 4 849F 314 I FARA A
g FAHoE sttt FAIF o R AA £
oA 1 RS AESHL, HlojEHlolA & A
DELIISS EAHAIAE, MESE 3l A|AEloZ A
Alstglon, 1% HolHE £/ ok Al =g
= A%sp7| 93t 6719 B4 8AF AAISHIE vRA]E}
o= AXE B oF[HAY A HEZ Bl AT
T AIE s

%3 FRACAS B9 2% 7+ 9%} I, HgH o
AF, Hoto]] whE ¢ 7|Hk FRACAS HAME=To] 28 A
oF, SW 17¢ ol e B 52 A& JfAdsfordt BHA|
2 JoRleth. AXE B8 o|dAE = AA AT L

1l O H

F G@AE obd & 7] THoIA FRACASE 218

ATHZ

195

371 gl AT ZERA, P S A B AR
29 4] @80l Zehict.

References

Weapons System RAM LAW & Guide Book, Defense
Acquisition Program Administration, Sep. 2018.

R. Wisniewsk, Failure Reporting, Analysis and
Corrective Action System (FRACAS), Quanterion
Solutions Incorporated, 2013.

C.H. Lee, D.I. Park, K.R. Kim, S.B. Kim, “A Study on
Reliability Program of the Armed Vehicles”, Journal of
Korean Society for Quality Management, Vol.43, No.3,
pp.221-238, Sep. 2015.

DOIL: http://dx.doi.org/10.7469/JKSQM.2015.43.3.221

S.P. Eo, J.U. Hwang, “Development and Operation of
FRACAS based K2 Tank Field Operating Data
Collection / Analysis System”, 2016 Spring Conference
of The Korean Reliability Society, pp.11-18, May
2016.

M. Ciemian, “Increasing the Effectiveness of FRACAS’,
2008  Annual  Reliability  and  Maintainability
Symposium, Las Vegas, NV, pp.59-63, 2008.

DOL: http://dx.doi.org/10.1109/RAMS.2008.4925770

EJ. Hallquist, T. Schick, “Best Practices for a FRACAS
Implementation”, Annual Symposium Reliability and
Maintainability, ~2004-RAMS, Los Angeles, CA,
pp.663-667, 2004.

DOI: http://dx.doi.org/10.1109/RAMS.2004.128552

Daniel J., Jennifer A., Organizational best practices for
FRACAS implementation, Technical Report, PTC,
Boston, MA.

JH. Lee, SI. Chan, J.S. Jang, ‘Process-Oriented
Development of Failure Reporting, Analysis, and
Corrective Action System”, /International jJournal of
Quality, Statistics, and Reliability, Vol.2010, May 2010.
DOI: http://dx.doi.org/10.1155/2010/213690

MY. Lee, W.G. Kim, K.S. Kim, "A Study on the
Development of FRACAS-based Failure Analysis
Workflow for Military weapon system', Jjournal of
Applied Reliability, Vol.10, No.2, pp.93-105, Jun. 2010.

[10] S.P. Panchangam, V.N.A. Naikan, ‘Failure Analysis
Methods for Reliability Improvement of Electronic
Sensors’, International Journal of Recent Technology

and Engineering, Vol.1, No.3, Aug. 2012.

[11] Failure Reporting, Analysis and Corrective Action

Taken, MIL-HDBK-2155, 1995.



Fate71 &t el=w A A2148 A%, 2020

X X 5(Jeong-Ho Jo) [(Hal¥]

- 20119 14 - =FFstn
AR A S (S oA

+ 2017 24 @ obFTshal dut
Hehd AlLESetE A

© 20179 19 ~ AA : TRALH
) ILSE A<

A Eofy

ILS, RAMS, PHM, MBSE

& & £(Hyeon-Su Song) (M35

19994 29 : FoFIstn
AR g F s AD

20024 3¥ ~ @A : FsA~HE
@ 1S9 #4979

(FAIEop)
ILS, RAM, LSA, VR/AR/MR, PHM, FRACAS

2 H 3(Bo-Hyeon Kim) [Hslg]

+ 20164 2¥ : oIy

7] 7;” /\]/\Eﬂ zh,}(m.ﬁlﬁu]-)

20184 29 : Fegyigy o

Llgl=i= b P EaN = i i e ey

AP

+ 20184 19 ~ @A : SR AE
) 1Lsg a9+

(FA]Eo)
ILS, RAM, PHM, =5FA1E]4

196



