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Abstract This paper describes the development process for FRACAS (failure reporting, analysis, and
corrective action systems) S/W that can record and manage data generated in the test stage. FRACAS is
mainly utilized in the operational stage. Most of the studies related to FRACAS are used by operators
in the operation stage and focus on failure and reliability management in that stage. However, if
corrective measures are derived and applied in the test stage, which is a pre-production stage, trial and
error can be reduced, and cost and time efficiency can be increased. Therefore, a study on the
development of FRACAS S/W that can be used in the test stage rather than the operation stage was
conducted. The FRACAS S/W analyzed the functions of similar S/W, configured them to be used in the
test stage, and implemented them based on the derived functions. Since the S/W is used in the test stage,
a function to define which tests/inspections are performed was also added. The S/W was implemented
so that a user can input test contents and test results according to stages, and the data managed through

S/W can be used to improve reliability in the future when developing a new system.

Keywords : FRACAS, Railway Components, System Development, Test Sage, Data Management

=22 FEISH|ENT Y AdoR £yHS. (FAWE 22RTRP-B148873-05)
*Corresponding Author : See-Yeon Kim(Nemosys Corp.)

email: sykim@nemosys.kr

Received January 5, 2023 Revised March 2, 2023

Accepted March 3, 2023 Published March 31, 2023

451



SHARSH| &38R 2] #2438 A3, 2023

A28 A A e AEolt AslaolA WA
S ol A T4 AN AT AT BHS P
R717] SRl Blole] 44 9 R4S Bo B A
7} %9351tt. FRACAS(Failure reporting, analysis
and corrective action system)= 2 >FHA oA
1% dolgE sYsty, IFEAS BHse dAs
Ao, ST AHZAE BASR: aasol,
FRACASE AlF& 38e A7 28 85 5
shtol FRACAS Mg & sttel g Bl 3l 242
A& A= AudS gAska §A5ke o 25t
T} FRACASE 1782 “gstA Halsta E4stH A
IS ZolAU HASH] Sl AFERAE AAlof Fok=
S ZFoF it} E3F FRACASE A4 = Alx
THE go] 7jEARlE At ARAE ol
St closed-loop WS ABITHIL

FRACAS®] #3t 7]& A+ At ohaat 2o 1%
2oplAE & F7IAAY] &&/RAE fIste] = &
oo gt FRACAS E@& 535190 ol& Higoz
= F71AAIS 857 Eelol 22 skE FRACAS €12
E299 AR A8HRts Aozl E3t F=rY
F71AAL & 2 AH o] APsHA A5
FRACASE A7 % 7Idstke A7 =3t 3= AH3].
U ¥PAREoRo| A 8% FRACAS A+9] thiEe 2
&A1 AR HFEol 171 diEol =1 F7IAA
o] A 7)o AH FRACASE E402 48|
9zt AT E3H Y ATHA]. HERopolMs EFEet
Aol B 7I7HEt 1, EAle wE AP RA 0
izt 7155 AlEst £ 7] Hlgol 48T 4 Sle
3% 5 =T 5 9 FRACAS Al28E AF5HY
oH5). E3E HE WO Aol wet Ak AFAE
AY A=EE AFoe 10l STEHA Ao A=
goll Hiet A 877t EobA AF ARALe e 29
AR A8 AF S As] 5 U kA Fe
A4S 913k FRACAS £54E Wdsts d7-& 3t
AHol. 710l AREATE ARG = FRACAS Al
HolAs Z2AAT} FEFA] A YEog2 17E
ojQlo] £ e F7HAR] ZEAAY Jido|uy A-go]
E7F7] wizo] AR Z2AA IRl JIAERS
T Al2E 719k9] FRACAS Z2AA A WHE2s
AAB7|= SFAEH7]. FRACASS #ed Y A=
T2 S ZopollA o|FAH Ao tiio] &t

M

iz}

T,

M
ol

(

[e)

452

A AR 2F/RAES DAY 1 9 AlQl
g #Elo] 2ol HHA USS & 5 Ut

SFHAY] A 17 HolelE AIAE ARl A A
L 7A] 1 7174 oAl 4 glov, AlETAolA 1L
Ay Al 3% HlolEE AA YRt #Rlo] 7Hsst
o 29l & RS 9 AFRA] ZE7HA] HEA LY
2 7Fsstet weba AlggAelA 1HolEE wot
A5 7HA] AIZEE A B oln, ZiUTA oA
A7 §iFo] o]HH AL G Al BT & Y= o]
£0157] o] HEESHoME F&Fo]7] o] F
aoict. 2y @A AHSAE AR 4 Sl FRACAS
S/WE SgaA 9] AlAHe] Hojg £ 9 B4
kg A gttt

weta] 2 =Follis AAF] 2FTA7E ofd AlAF]
o] AFGANA S AIF Al AYol= dlolH £ E 1
# BAg Y= FRACAS S/W 7daby 9 Ans
FESI9TE 2 =52 249AE FRACASS] 43§ 24
of el dgat, 370l A= FRACAS S/W 7Haabgo]
A Aot 43oAe A2S AASHA

2. FRACAS 712

FRACASE AH|olA A% Aldstal sjZsto] s
a9 AL IR f&f AAdE By ZFoloh
FRACAS= AIZx, AL A1 2 29 Sl TS 71739
AAA B9} 4o 7|3ttt FRACASS] closed-loop
EAL 1 B F 92 ARE D20 &3 HE
oAt AA A Y olet TR A AlF{Ict.

FRACAS 49 dapd H92 thgat £t

1) 2% B ofo]g 9] 7hgolu AldolA 1 &

2) 1% 715 HAag oY ARRe ZEete] BEdE

% 7E

53 291/ 91

MK
e
>

R

A FAH(symptom)

ol&

Kl
X e o o oX oX o
o

R e g
5

S ECEONCEONCRCRCNGC)
RORRR e R
o oX

oo o i K

i

1o

!

rln

ofy

fo

ot

rlot

o,

£

A

ol



AldEAelM Y BeRE

F 2% Hol" +3 9 4 A Ads AT s/WAL

;(]_ O}HAZ’] 3T o ‘-_q
a7 o4 ofoldll A 2Rt FEe A FEL
2 WARE &, ALES AAEste] Fxo] Hid
J7go] EENS g1l
1A 9JA] ofoldl wA|: 1F0 R 9Alx|o] BEalgh
BES AE E E»t— a o}% oA At

5

=

N

6

=

7 w w} e el 2okl g A
B2 2] S ¥ ¢ 2B oz 1y

4
8) tlole] A4 5L Bt 3 FEoIAe] fAkE 3

3wy W) S8l 71 dolgg A4
0) o] 2 A Bl 79 L SN £E
A goleg AHgdle] B2E 1ol Aueel &

= o2 Yde 2%
10) A=A 27 23 AP JAE s 28t A
A, A, 34, AAE 5= 24 AR

1) A2 28: ofxe) AW A2ge] dhef At
2 48

Table 1. Feature description

12) A% Bl AR AHEAE AT A2TL A
A%

13) 5229 w3} el BE Hlole] A=} A4
e vhl ¥ Ak AHEAe) wiE skl

19) AB2AE BE ololdo] 48: AIUHH A=A
o w7t BlE F Qe BE Al2Ho] ohF
AEESEE]

3. FRACAS S/W 71t

3.1 FRACAS S/W 7|5 24 2 Ho|
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Feature

Description

Configurable ¢ Create a new custom field

e Adjust built-in fields and preferences

¢ Set permissions to control what features a user or group can access

Personal notification

« Displays tasks that need to be completed, faults that need to be analyzed, problems or projects,
and frequently used reports by the corresponding user

Incident (failure) reporting

¢ Report and troubleshoot the issues from multiple locations, suppliers, dealers
¢ Capture findings from the failure analysis on returned parts

Failure analysis history
(for replaced parts)

¢ Capture the detailed findings for parts that were removed/replaced and returned for failure
analysis, such as the item number, sales order number or work order number, findings from the
visual inspection and detailed analysis, fault history or sensor data, or other test results.

¢ Track the details of the systems, such as the system installation information, related events,

Part tracking for the system operating time or usage, system configuration, current state of the system (running, waiting for
parts).
Assigned job completion ¢ Assign the tasks to users
tracking ¢ Track progress and completion

Root cause analysis

¢ Provides file attachment feature

¢ Register root cause analysis results

¢ Assign persons for specific tasks and track completion

¢ Review and follow up approval by the Fault Review Board (FRB)

Incidents or problem status

¢ Show the number of open/closed issues, the status of the corrective action process on one screen

tracking
Queries and reports ¢ Show the customizable report tables
Dashboard ¢ Show the customizable dashboard and charts

Integration with other SW ¢ Integrate the collected data for further analysis (e.g., FMEA, Weibull analysis)

XML import and export ¢ Data import and export
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Table 2. Comparison of FRACAS S/W

Feature FRACAS S/W FavoWeb FRACAS Relyence FRACAS XFRACAS
Configurable @) @) (@]
Personal notification X X O
Incident (failure) reporting O @) O
or replaced panty ~ ~ o
Part tracking for the system X X O
Assigned job completion tracking O O @)
Root cause analysis @) @) (@]
Incidents or problem status tracking @) @) (@]
Queries and reports O O @)
Dashboard (@] (@] (@]
Integration with other SW @) @) (@]
XML import and export O @) O
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Table 3. Features provided by FRACAS S/W

Feature

Description

PBS configuration

Register the PBS (Physical Breakdown Structure) of the corresponding system under test

Failure code management

Register and manage the failure codes based on the user specification

Dashboard

Inquire the failure records and problem analysis status

Failure registration

Register the failure information

Customization

Set the user assignment and menu management

Table 4. Feature specification

Category

Feature Description

Project and test management

Register and manage the information related to the project, system and failures

Test information/definition

Register the test information which are performed in the test stage

Test result management

Register and manage the test result, failure, and action records

Problem and corrective action
management

Register the problems encountered during test stage and provide the management of the corrective
actions to resolve the corresponding problems

Status inquiry

Show the status of records entered by the users

User Management

Manage the new user registration and the role/permission setting for each user
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Test Result
Management

Project and Test
Management

Problem and Corrective

Status Inquiry
Action Management

Register the
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Fig. 1. Data flowchart in FRACAS procedure
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