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WEF | FRF | A2 2T 27} 9 & A
SR04 | F+Lo5-3E e RT20 |Fo4%% o
Block Diagram ¢
SR05 RU20 | FBD, RBD <17
(FBD/RBD)
RUO6 | 2ZFHF a1
= RUI3 | B fHr¥ =
IE= I =
7] SRO6 ! RUI7 | 1 fds=
RB02 | 23 F8d3=
ot #eEl #d Aa F
71 e #AA A= #
SRO8
g 2
wel | apgo | TR BE AT
B
Aok P Al 2~ El(S
SR10
MS) 417
SRI11 | €Ak AA A
AZE L SRI2 | FARFA2E A7 RU0 | §A HGA 28 o7
o 7 Ak 2] A A (ERP)
SR13
Al
SR14 | &3t A7
SR15 | ¢lE#Hool~ 2E A
FMEA, FMECA, FRACAS
RU15 -
Bl
SR16 | AAAE €& AF | RU2 |PBS, FMECA ®Zgl
RTA22 | A1 ZFAF RAMS AR 28
RAMS RUO3 |18 % #d s1&sl
T8 | w=Za | SR17 | SMS €= A2 RE0D Hazard Log, Safety Case ¥
A7) 7
AP A A &=
SR18
A&
FA B AA b=
SR19 A RTA23 | RAMS ¥=3)
Al -5
Ak A A &8
SR20
A&
o1 7] SR21 | AARAMSH X ¢ RT05 |AAIGA 3% H7te] &8
5 | SR22 |SMS dAAE #g RTO1 |93 a< A4
a2 RTO3 | $19% )7 &
SR23 | & AA AAAR | RE0S | RAMS 3
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HEF | FEF | s 8TFA A 7 &9 2 AL
7]
RT16 | 2%, §ARE 7|2
RU14 | 2%7]% dlo]H
G e AA AAAE | RBO3 | 2875 dlo|H
SR24
B RE04 | FRACAS
RE10 | AF&xF 714 <97
AR AT AR
SR25
2 (A E, 18
A5 SFA AAAE
SR26
7
SR27 | =% dlol¥ H= RU19 | =% ©lolg #=
RUI2 | RAMS W A4
RT17 | RAMS #4
SR28 | AE® 24 REO6 | RAMS +4]
RUO7 | RAMS A532A
RTA24 | 45 EAEA
RAMS GRog [ u = =4
¥4 | SR30 | 71 g% A
RAMS SR31 | e1ow B RT02 | 1% &4
B RUIO |93 % 24
SR32 | AA& £4
253k = (GOA)
SR33
w4
RT13 | 2¥E& EYHH
=
RAMS | SR34 |Al8%= RUHH RBO7 | 24 mue e
EUE | SR35 | AuE 2UEY
5 | SR36 |/HE= wUH=
SR37 | 918 %= =UEd RTO06 | SHAth® =¥
SR8 | RAMS 2% 47 RTI5 | RAMS A% g
RAMS T e RUOI | RAM A%
RAMS | =3t SR | RAMS = RTI8 | RAMS %7}
3 7} L we RT07 | 918 #ee H=
A% | SR40 | RAMS H7} 7|5 RTI10 |98 %= H7} 7=
SR41 |RAMS #H7} W7 &2 | RTOS | g% H7F WA
e
RAMS | £ _ RE09 | RAMS _l FrA e
SR42 | A3 WA RUIS | RAMS &
g8 e
RT11 | d7d3E wA
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0 3 AUE: A3 FAAZ/| B RAMS RV A28 () A% 7
v B $9718FF Aol A oE TH5 s RAMS Bdne Asw 4%

2017.01 2018.01 2019.01

1XE = e 2Atd = P e
e — |2 EN YHEM == ) Y324 o4 24
e NE2 ‘wesusel | meeuay | 2R || Sowssome || cwadiay | | o
- ENIEC B E R7A% < Romzzew Raneh ARy | aseas AL AMEA || by AR
- 271 2 AR VM) saiA = eruE) $2NY 9 o1y -
R 4 SYEA 2.
| 1.RCM VM 74t [1.rem 22t ways
j {1. Q7AY #4 RAMS Sgi212| 20l 9 HY A ¥4
A2 A EAEN e s
g [ ROMYHE 45 L
TRases £ 2 .
27159 2 44 AR US P St
R 4 AN =5 & v
‘ 3.RCMVM 7| 4& ‘ 4 3.RAMS S812] A|AH
" 3.RAMS Sp182| A|lAH RCM B HAE 2 IM HE
RCM B HAE B OM HE
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4.4 97 ,’
e R 4.3t AEUE I ADAY
,‘ Ié;gg:ﬁﬁ 'g A HY/HELIN MF
5.RCMVM7jitgig ‘ '
5.2% 3 A% SaERAs

<RCM A5 =22 A A9 dF 255>
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(6) = A Ql Sk Z 7| el &3t A3A HS +3

- 71 AT atAsh ol FAR Aol el AA Brhw A4 ekw HAH oz BB
%99l QAR el el 2 Ee A(SIL A% 7)ol o F RAMS B3] =) A
Ze Az R sl Bl A3 FS FAse] FAY A&l I A5 Y
SS9 ch. RAMS BRA 259 2 A 49 B A, 7% A9 5 ANTE

- RAMS & A =5(KRAMS)ol gk A3 A5 F 3 7ide]l 23 KRAMS &9
o] RCM HE 2 73 £3ste] RCM A58 5= 3838t

3 g BEE RN I RCM @Fol Azdel gistel #aH ok
(7h 12kd = KRAMS 914+ RCM AFEZ(RCMVM) 71T (2016.12.09.)
= AN FARE 2 7AY, GEE 99 RCM $5Ake, Aot

AT AASMS) &FAE, 9718 o FAES 7)bko 7 A9)4=+29 RCM &

=
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Sl
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(h) 239 ROMVM 2 KRAMS R 7FAFEA 7 33t 2l

oo

o

O RCM #HZFEH 7|7 KRAMS A28 8 FAFSA F3t4d &< 2 AE (2017.03.29.)
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AA 71=71% RAMS ¥+

©F RAMS E@A -9 49 87MGS 55

274 EN 774 27443, 294

O RCM VM & 7AFHRR)Z RAMS &3 A 281 8 7AFH(SR) 4 &<l 3 F
HE T3

RCM VM ID SRS ID SRS description Test Case ID
RR1 SRO7 ol e #Ad 2n F TC-SR07-001
RR2 - SMS 3.1, 32 3% Document 2l
RR3 SR31 = £ TC-SR31-002
RR4 SR37 A TUEHHY TC-SR37-001
RR5 SR40 RAMS #H7} 715 TC-SR38-001
RR6 SR37 I = RYHH TC-SR37-001
RR7 SR39 RAMS A<= TC-SR39-001
RRS - SMS 33 &% Document &<l
RR9 - SMS 2.1 313 Document <1
RR10 - SMS 11, 12 313 Document 2l
RR11 - SMS 4.1, 4.2, 4.3 3% Document ¢l
RR12 - SMS 8.1, 82 a3 Document ¢l
RR13 SR09 A #E A5 e Document ¢l
RR14 SR42 AAggE WAy TC-SR47-001
SR47 A/ A F7] A7 TC-SR47-002

RR15 SR09 FA Y TdE A7 e Document ¢!
RR16 SR09 FA#E BE A5 B Document &<l
RR17 SR09 FA Y BE A7 e Document ¢l
RR18 SR09 FA Y TE A7 e Document &<l
RR19 SR09 A& #E A5 e Document ¢l
RR20 SR09 AT TE A5 D Document &<l
RR21 SR09 A& #d A5 T Document ¢l
RR22 SR49 %X]E—?X}%(‘ﬂj‘;:]ﬁ,%ml,@ﬂ H]3%) TC-SRA9-002

piade]

RR23 SR04 TFoFFE Y TC-SR04-001
SR47 A/ A F7] M7 TC-SR47-011

RR24 SRA9 %Xli#ﬂ%(%j;l@,@ﬂl,dl H ) TC-SRAT-012

page]

RR25 SR47 AA/ WA F7] WA TC-SR44-001
TC-SR47-006

RR26 SR47 AR/ aAF7] A7 TC-SR47-007
TC-SR47-008

o) = a TC-SR31-004

RR27 SR31 Ad = 24 TC-SR31-005




TC-SR31-006

TC-SR21-001
RR28 SR21 7] RAMS AR %3 TC-SR21-005
TC-SR21-006
RR29 SR21 A7 RAMS A1 &g TC-SR21-001
RR30 SR21 A7 RAMS A1 #eg TC-SR21-001
SR31 AFE 4 TC-SR31-006
RR3L SR21 A7 RAMS Ax g TC-SR21-001
SR31 A& BA TC-SR31-006
RR32 SR21 7] RAMS AR e TC-SR21-001
SR31 9w BA TC-SR31-006
RR33 SR21 A7 RAMS A1 #eg TC-SR21-001
SR31 AP = BA TC-SR31-006
RR34 SR21 A7 RAMS A1 #eg TC-SR21-001
SR31 gL BA TC-SR31-006
- o TC-SR16-001
RR35 SR17 SMS #1Z38l A ¥ TC-SR31-002
RR36 SR21 A7 RAMS Ax g TC-SR21-001
RR37 SR39 RAMS HE TC-SR21-001
SR34 AFE ZYHEY TC-SR34-002
RR38 SR35 A HlE _tm Hd TC-SR34-003
SR36 7= EUHFY TC-SR35-001
SR37 %@E ¥ TC-SR39-001
RR39 SR02 N2 E A S T2 TC-SR02-001
RRAO SR02 AzE AFsTE e TC-SR02-001
SR03 FEAR Ay TC-SR03-001
RR41 SR38 RAMS &% A4 TC-SR38-001
SR24 FAAHAA AAAE HE TC-SR28-001
RRA2 SR28 AT BA TC-SR28-002
SR49 %ﬂi#x}%(id%ﬂ, A, ], TC-SR28-003
o v %) W7 TC-SR28-004
RRA3 SR38 RAMS &% A TC-SR38-001
SR39 RAMS #H= TC-SR39-001
TC-SR34-001
RR44 SR34 AFEE 2UEY TC-SR34-002
TC-SR34-003
SR09 A A B 27 B
RR45 SRIZ FARTA T A o
SR19 FABHAA HEE AT
RR46 SR09 A A BE A8 A TC-SR09-001
y TC-SR21-001
RRA7 SR21 AA RAMS AH #¥ TC-SR21-005
| y TC-SR21-002
RR48 SR21 7] RAMS AH #g TC-SRI1-003
_ TC-SR21-002
RR49 SR40 RAMS #H7} 7]= TC-SR21-003
SRI6 A AFH Zﬂﬁ TC-SR16-001
SR17 SMS #HZ ﬁ Z‘ﬂ 5} TC-SR17-001
RR50 SR18 Az A AEE AT
o = TC-SR18-001
SR19 FABLANA HEZE AT TC-SR19-001
SR20 ARAA A A HAEY AF
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RR51 SR39 RAMS A= TC-SR39-001
RR52 SR34 AT B2UHY TC-SR34-002
RR53 SR34 AFE ZUEHY TC-SR34-003
RR54 SR28 AF = A TC-SR28-002
RRSS SR43 FMEA<=3} TC-SR43-001
SR44 RCMZA =7 A& TC-SR44-001
FARFAL(AE, A, A,
RR56 SR49 o 1] ) 17 TC-SR49-002
RR57 SR53 AR FH AbE TC-SR53-003
RR58 SR17 SMS #®Zg A% TC-SR17-001
FARFAL(AE, A1, A,
RR59 SR49 o 1] ) 7 TC-SR49-002
RR60 SR23 Azt FA A AAARE FHE TC-SR23-001
TC-SR28-002
RR61 SR28 A= 74 TC-SR29-001
TC-SR30-001
RR62 SR55 A Y A A TC-SR53-002
RR63 SR56 FAAHAH D W7 A TC-SR53-003
RR64 SR41 RAMS 7} ¥4 3 TC-SR41-001
RR65 - SMS 11.3, 12,2 sl Document ¢l
RR66 SR42 AASgE WA TC-SR42-002
RR67 - SMS 6.3 a3 Document ¢l
RR68 - SMS 11.10, 129 3% Document ¢l
RR69 SR09 A B HE A8 A TC-SR09-001
RR70 SR53 FABFH AbE TC-SR53-001
RR71 SR09 A B #E g B TC-SR09-001
RR72 SR09 AT #E A5 #E TC-SR09-001
RR73 SR09 A #E A8 B TC-SR09-001
RR74 SRO8 S e [ s P A =] TC-SR08-001
SR05 Block Diagram ¥#2](FBD/RBD) TC-SR05-001
SR27 1% "oy #HT TC-SR24-007
TC-SR43-001
TC-SR43-002
RRT5 SR43 FMEA <3 TC-SR43-003
TC-SR43-004
TC-SR43-005
RR76 SR02 ANad AFTE #E TC-SR01-002
RR77 SR43 FMEA <38 TC-SR43-001
RR78 SR43 FMEA <3 TC-SR43-001
RR79 SR43 FMEA <38 TC-SR43-001
RRS0 SR43 FMEA <3 TC-SR43-001
RR81 SR43 FMEA <3 TC-SR43-001
RR&2 SR43 FMEA <3 TC-SR43-001
RRS3 SR44 RCM ZAA=d A¥F TC-SR44-004
RR&4 SR47 AA/aATF7] WA TC-SR47-010
RRSS SR12 A B4 A) ﬁjgl > 7 TC-SR18-001
SR19 FA DA ADNES AT TC-SR19-001
RRS6 SR47 AR/ A F7] HA TC-SR47-008
e TC-SR47-008
RR87 SR47 A/aAF7 8H TC-SRAT-012
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RRS8 SR44 RCM AA=¢ A2 TC-SRA4-004
RR89 SR46 § 485 AAMTA) 42 UL SR44-001
RR90 SRA7 A7/ mAEs] My ig_gig_ggﬁ
RROI SRA7 AR/AAF7] AA TC-SR47-001
RR92 SRA7 A7/ mAET WA %éﬁgggi
RR93 SR41 RAMS #H7F 7% &+ TC-SR41-001
RR94 SRA1 RAMS 7} WA e TC-SR41-001
SRO7 RESE R TC-SR07-001

RR95 SR09 G e o A2 whe TC-SR09-001
SR16 AAAE GED Ale TC-SRI6-001

SRO7 o7l 3he] kel AF 2 3] TC-SR07-001

RR96 SRO8 sAwe #a 45 e TC-SR09-001
SR09 A e A A e TC-SR16-001

RR97 SR57 A %%ﬂﬂ%ﬁs& EA R TC-SR57-001
SRO7 oF A 3] ool AF 2 3 TC-SR07-001

RR93 SRO3 Sy wd A2 e TC-SR09-001
SR09 AR BA A Y TC-SR16-001

- SRI2 GARTA 28 TC-SRI19-001
SR26 AEHgA  AAAT e TC-SR26-001

RR100 SR06 EEE TC-SR06-001
RR101 SR28 NEE wA TC-SR28-004
RR102 SRA7 AQ /AT AA TC-SRA7-008
RR103 SR42 AhdE wg TC-SR42-003
RR104 SR31 qHLE HA TC-SR31-006
RR105 SR02 e TC-SR02-001
TC-SR28-001

RR106 SR28 A 5A TC-SR29-001
TC-SR30-001

RR107 SR09 aAve #aE Am e TC-SR09-001
RR108 - SMS 1.3 &% Document &2l
RR109 SRO1 Nzl B ghe TC-SRO1-001
SRO7 b7l 3he] el AF 2 e TC-SRO7-001

RR110 SRO8 Sy v A= wte TC-SR08-001
SR09 S AR BA A=Y TC-SR09-001

RR111 SR57 Aesl E gl ;é;gﬁ& we AR Document &2l
RR112 - SMS 63, 114, 117, 123, 126 a2 Document 2+91
RR113 SR09 GATe #d Aw o TC-SR09-001
RR114 SR09 GA 7w A2 #e TC-SR09-001
RR115 SR06 EaETE TC-SR06-001
TC-SR24-001

TC-SR24-002

TC-SR24-003

RR116 SR24 FARAAA AAAE el oot o
TC-SR24-006

TC-SR24-007

TC-SR24-008
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TC-SR24-009
TC-SR24-010
TC-SR24-011
TC-SR24-012
TC-SR24-013
TC-SR24-014
TC-SR24-015
TC-SR24-016
TC-SR24-017

RR117

SR13

A2k 2] A A (ERP) 94 7]

SR25

AT AAAE el

TC-SR20-001
TC-SR25-001

RRI118

SR12

FARTA =D AA

SR19

FABHAALER AF

TC-SR19-001

RR119

SR44

RCM ZA =2 Al

TC-SR44-001
TC-SR44-002

RRI120

SR43

FMEA <3

TC-5R43-001

SR44

RCM ZA =2 A&

TC-SR44-004

SR51

FMECA 3

TC-5SR31-004

RR121

SR16

AAAE HEY AT

TC-SR16-001

RR122

SR24

FAHYAA AAAE e

TC-SR24-001
TC-SR24-002
TC-SR24-003
TC-SR24-004
TC-SR24-005
TC-SR24-006
TC-SR24-007
TC-SR24-008
TC-SR24-009
TC-SR24-010
TC-SR24-011
TC-SR24-012
TC-SR24-013
TC-SR24-014
TC-SR24-015
TC-SR24-016
TC-SR24-017

RR123

SMS 125 33

Document ¢l

RR124

SR43

FMEA <3

TC-SR43-001
TC-SR44-001

@ d44%

T UM AND FE

K-RAMS RCM &
O 22Ad%E A+ A o =
M HAE Ao~ &

°oF 7' A< &% 3 (201812.04)

¥l K-RAMS 2ZEg o] A8 AFekA o AHold =

1 AdE A HA ok gty do] /Est RCM

E=rd A AA 7= RAMS 482 A% &AL
X 3

Apol] AA AZES] O

AE BE A F@Ee] 274 2 A AApel| whe) A et

AEIREE

a5t
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RCM VM¢] @A 5 RCM(reliability centred maintenance) ¥ RAMS ## ]
2E Ao]2o tgt FEFE7 RAMS F3hA &8l ko] st @ Aol F 219

HE FE2 UHE 2 H2E Aolx 5 2 AY 3

No. Test Case ID Test Case description
1 TC-SR01-005 e njEEY A
2 TC-SR02-003 AsTE 48 55
3 TC-SR04-003 NP = x3]
4 TC-SR05-001 RBD# ]
5 TC-SR16-001 AAAE &8 AF
6 TC-SR21-001 A7 2 RAMS AH 55
7 TC-SR21-002 LBS ¢ ujj3
8 TC-SR21-003 LBS wj3
9 TC-SR21-004 A7 FEAR 55
10 TC-SR21-005 AA FMECA &5
11 TC-SR21-006 AA RCM &=
12 TC-SR21-007 AAEE 55
13 TC-SR24-007 1/ gelold E=
14 TC-SR26-001 DTS7]+7 1.
15 TC-SR28-001 AlZ e FAd
16 TC-SR28-002 AHE FEEA
17 TC-SR28-003 A 2 =4 v}o] &
18 TC-SR28-004 AMEE Ay gAx3]
19 TC-SR29-001 AH = A
20 TC-SR30-001 HEE B4
21 TC-SR31-006 = 4
22 TC-SR35-001 v
23 TC-SR39-001 RAMS | 3%
24 TC-SR41-001 W ols %3
25 TC-SR42-002 AAgERY 47
26 TC-SR43-002 FMEA +4
27 TC-SR43-003 A7 FMECA 74 2.7]
28 TC-SR43-005 A Z3
29 TC-SR44-002 RCM +4
30 TC-SR44-003 AA RCM 714 2.7
31 TC-SR44-004 RCM =g %=
32 TC-SR47-002 WA FT] EHE
33 TC-SR47-005 1EFE AT EA
34 TC-SR47-006 Au g A
35 TC-SR47-008 WA F 7] A
36 TC-SR47-010 WA F7] HAolE X3
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37 TC-SR50-001 @2y =3
38 TC-SR50-002 oF7 ojf A
39 TC-SR57-007 d#zd] 5=
40 IF-002 Ay A A AA
41 IF-001 FAHFA 228 A A
42 IF-003 ZpakA 2] A A (ERP) <A
43 IF-004 A& sk A] A
IF-005 E 3] 8 o
44 TF-006 RAMS E35tA| 28 A
@ RAMS SgA| " AA 4Ae B34 A5
O RAMS F3dA2dl @ AV T &9 Al="lye] AA QAL i AA A5
D Ao ot &2l 43
O 97| A% H2EWE HoA A3R AS 7|3 FedT7]39] 433
of Alg 43§
O A7 AA TFAE L A3A HS7H 43 AlE 3
A1L7H A T2

O A #d A 2 AE A3

SRS ID SRS description Test Case ID Result
A=Y AA S AASt HAAHH, YA /A A

SR11 IF-002 PASS
AEE F71HOoR ol
FARFA =L AAG] FARSF /1= A8 2

SR12 IF-001 PASS
oY ANE F/HOE ol
AR A A(ERP)E AAISe] ov]F 3 2 o

SR13 IF-003 PASS
§ Ang F/508 o
DTS 5 A%3Hgsh AAste] 8 Fel % of

SR14 IF-004 PASS
HE ANE 7150w ol
Aol EEI RAMS THA "L 4o

IF-005

SRI5 | 2 #ejslel £94  qof Aedols wEael | PASS

AA S AEE F7)|H oz o]
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rem JAVA_HOME 474
set "JAVA_HOME-=../jre7”

rem Guess CATALINA_HOME if not defined

set "CURRENT_DIR=%cd%"

if not "%6CATALINA_HOME?%" == "" goto gotHome

set "CATALINA_HOME=%CURRENT_DIR%"

if exist "%CATALINA_HOME?%\bin\catalina.bat” goto okHome

B D:/KRAMS/bin/catalina.bat

Tomcat A 2&FS 23k jvm 444G S 93] catalinabat TFLol A ofefol 3T =]

Jojol witMo R FAT YL FhAh

if not "%LOGGING_MANAGER%" == "" goto noJuliManager

set LOGGING_MANAGER=-Djava.util.logging. manager=org.apache.juli.ClassLoaderLogManager
‘noJuliManager

set JAVA_OPTS=%JAVA_OPTS% %LOGGING_MANAGER?%

set JAVA_OPTS=%JAVA_OPTS% -server —~XX:ParallelGCThreads=2 -XX:-UseConcMarkSweepG
C -Xmx1024m

echo Using CATALINA_BASE: "%CATALINA_BASE%"
echo Using CATALINA_HOME: "%CATALINA_HOME?%"
echo Using CATALINA_TMPDIR: "%CATALINA_TMPDIR%"

B D:/KRAMS/conf/server.xml

Tomcat Aol XEAAY 2 URINZHE AA, sjxdAGd ozt |4 HAS
server.xml oA ofefo] aGEE= Ao wrMo T FAG AAY HAAS S

o},
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<Service name="Catalina”>

<Connector port="80" protocol="HTTP/1.1"
connectionTimeout="20000"
redirectPort="8443"
URIEncoding="UTF-8" />

<Engine name="Catalina” defaultHost="localhost">
<Realm className="org.apache.catalina.realm.LockOutRealm"”>

"

<Realm className="org.apache.catalina.realm.UserDatabaseRealm”
resourceName="UserDatabase”/>

</Realm>

<Host name="localhost” appBase="webapps”

unpackWARs="true” autoDeploy="false">

& KRAMS 37444
B \KRAMS\webapps\projecA\WEB-INF\classes\egovframework\properties
\globals.properties
KRAMS®] #d-e #7]dt7] 938l globals.propertiesel]l A ofgfjol] ald 5= o o

of Mo AT AAS MW S stFolM A3

#A A AR
system.path.repository=D:/vault/rams/

#AA T A FE
system.path.repository.temp=D:/vault/rams/temp/

#RZESAdEE Jdedyad AL FE
system.path.repository.error=D:/vault/rams/error/

#RAME-A] dataset 74 =
system.path.repository.reliability =/rel

SRR AR g
system.path.repository.sysCls=basis/sysCls/
#LBST X HhFad 4=
system.path.repository.lbsCls=basis/lbsCls/

1471F ARd A2
system.path.repository.tech=/tech/

soldwel > slgae ARad Bw
system.path.repository.hazard=risk/rskHazard/
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#elA e > b HEadd F=
system.path.repository.safe=risk/rskSafety/

#REY AL AR
system.path.repository.template=WEB-INF/template/

@ KRAMS A=A (Au]2 AlZF 2 F7)
B TOMCAT o] AX" Aol YAz HES}
B TOMCAT o] Ax¥ Z-do| A startup.bat & 233t}

Z2 (D) » TRAMDE » hin »

i. e @7l oM 37 MEG
o2 ’ ST LA aH 27|
g e A G B ars M R e Vi
| | setclasspath.sh 2013<10-18 2=, SH oY 4KB
[#] shutdown 2013-10-18 2= ‘Windows b %] DR 3KE
|| shutdown.sh 2013-10-18 2= . SH Ot 2KE
|[E] startup 2016-06-00 @=..  Windows Hj#| T} KB
|| startup.sh 2013-10-18 @=.  SH o+ 2KE
| | tomcat-julijar 2013-10-18 2=, |AR OIr J8KB
Eatumcat-native.tar 2013-10-168 ==, US(EH 0hY 280KE
[ tool-wrapper 2013-10-18 2= ‘Windows b %) D SKE
- Zo g gHe A KRAMS 28 olo]2e 2,

A28 ZFg $AE= WAS -> dlolgHolx £o=2 s},
golE o] 25 A7lsS A HH FAFHo®E WASE Fa53to] A7HsaoF dct,

B TOMCAT o] AX¥" Ao 947 HE3h},
B TOMCAT A8 Z2Ze2 283t xHES FHs3i))

2815. 6. 15 E§ 4:4@:17 org.apache.catalina.startup.Catalina load e
EE: Initialization processed in 563 ms

2815, 6. 15 9§ 4:48:17 org.apache.catalina.cove.StandardService startInternal

Jé;'E: Starting service Catalina

2815. 6. 15 Eé 4:4@:17 org.apache.catalina.core.8tandardEngine startInternal

@E: Starting Servlet Engine: Apache Tomcat/7.8.47

2815. 6. 15 E§ 4:48:17 org.apache.catalina.startup.HostConfig deployDirectory

@E: Deploving webh application directory D:thomcat?uebappshdocs

2815. 6. 15 E§ 4:4@:18 org.apache.tomcat.wehsocket.server.UsBeci onStartup

@E: JSR 356 MebScocket {(Java WebSocket 1.8 support iz not available when running on Java 6. To suppress this message.
fi_HOME/1ib or add the WebSocketJARs to the tomcat.util.scan.DefaultJarScanner.jarsToSkip property in SCATALINA_BASE/co
Socket API will he available.

2815, 6. 15 9§ 4:48:18 org.apache.catalina.startup.HostConfig deployDirectory

Jé;'E: Deploving web application directory D:¥tomcat?uebappsWexamples

2815. 6. 15 E§ 4:4@:18 org.apache.catalina.startup.HestConfig deployDirectory

T
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B TOMCAT o] Ax¥ Z9 o)A shutdown.batZ 2 3 3t}

%ﬁ| P TIEH ZZ2 (D) » TRAMDE » bin »
2 O] &L

24 - =7 A JF M ECD

T ’ =T L} 2% EE]

| hs_err_pid&ses 2014-01-22 @=.. =~E 34 13KE
[8 logdj 2017-02-09 =58 . =ML Document T... TKB
By setclasspath 2013-10-18 2. Windows H| x| TF2 AKR
|| setclasspath.sh 2013-10-18 2=, SH oY AKR
5] shutdown 2013-10-18 £= .. Windows H|%| T 3KB |
| shutdown.sh 2013-10-18 @=.. SH OHYy 2KB
[E] startup 2016-06-00 = Windows Hj%| DTp IKE
|| startup.sh 2013-10-18 2. SH oY ZKE

, (St S wier Y S H EnFat B LR S ] (T — Larm Tl Ea i Fdel
@ KRAMS 2 & &8 7jol=

- RAMS ZWHo| A E=AHEE 4779 ¢S I 2 at, RAMS #d 2}, RAMS #

4
N, A2E $9A, GAARDAZ TEE 5 Ak

&9 7] % KRAMS R
A7} Ag Sk

R ey 32}

RAMS #& 2}

g3t dzap Hd dF-E 3t 9E8s
1A =
K E&M Hobd AE7= RAMS %< Salaty 1 Awel
RAMS &4z o )
RAMS A EE &elsts S 3
KRAMS A 2~8l(EAH % RAMS £ ~8)o] A2 &&
N Et =1 7 =}
9 Aol B AFE 53
28 B3 ==3 NA AFELS 7] F o] o Fo
94}\]_723;(3:5%} ZQX]— RAMS %o [e) H = H }'o [¢] ] '4 \T ]
Hhdst= A A4

- KRAMS Al 228l 9] Ao wpep Al ~glo] of = RAMS 24 4= KRAMS Al 2=
< o]&3dto] RAMS &S Fasof vt 3718 RAMS £47= 84 44A7h

A4 14 % Al e B21ste] RAMS #46] FA7} QA Selsfof ojn 2%
A& Qe AR BAAE AT AN G 8FL Aok Bk Y /1% AR
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Ricarde Asia Lid - Kosea branch
Registeras OFlea: 225, FXI Towar. 24 ¥0oul 43060 « Yeongoeungae gy, » Secu. 07320 « Korea
Tal; <82 (02 PE1 4123 - Wiel: wowiw ricarsa com

Registerad in Sauth Kores Commany Humber 1101 84-0007 5632

20 February 2019

Seoul Metra

345 Cheanho-daero, Seongdong-gu, Seoul
04806 Republic of Korea

+B2-1577-1234

Dear Sir f Madam,
LETTER OF CONFIRMATION

Ricardo verifes that the K-RAMS system was developead in accordance with the
K-RAMS System Reguirements established by Secul Metro and a Gowvernmeant R&D
unit based on the technical standards for railway SMS and the RCM werification
rmodel.

BiFtec s BEPHFEEA|MA FE7E 2 RCM AS I UM 2SO 2RSS A
S HPCHO| =EIF K-RAMS A2 B 2 APSI0] S K-RAMS 7t ZHE 5|2 &S 2
=L oh

Yours sinceraly,

= =R,

Seok-Kyun Shin
Business Manager

b = B2-Z TS 1EE
Email: Seck-Kyun Shingricarde. com

® =A xE A M wE AlE Bk ukel

O EN 50126 7R (2017)°] W& HE

v 919 %= Hrle A8 %= Risk Acceptance Criteria W] xl

| Risk Category Actions to be applied against each category
Intolerable Shall be aliminated
EN 50126 Undesirable Shall only be accepted when risk reduction is impracticable and
with the agreement of the Railway Authority or the Safety
1999 Regulatory Authority, as appropriate
Tolerable Acceptable with adequate control and with the agreement of the
Railway Authornity
MNegligicle Acceptable with/without the agreement of the Railway Authority
R“':::f::r,;"“ | Actions to be applied |
The risk shall be skminated
. The risk shall only be acceplad H its reduction is impracﬁcable and with the
EN 50126 | | Undesirable agreament of the railway duty halders or the respansible Safety Regulatory
Authority.
2017 b
The risk can be lelerated and accepted with adequate control (e.g. maintenance '
Talerable procedures or rukes) and with the agreement of the responzible ralbwvay duty
holdears.
| Negligible | The risk is scceplatie without the agreement of the rallway duly holders.
Hl 2L A3} | Risk Acceptance Criteria € %]
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v ¥ %= Zrlo A 85+ Risk Matrix H| xl
T —— -

* Frequency of Risk Levels
pccurrence of a
hazardous event

Frequent| Undesirabile. SEUIWEE Rl EE niolerable

Probable THIEFHHE  Undesirable ntolerable Intolerable
EN 50126 Occasional| Tolerable UM&EHW& Undesirable JERUIGEE!T:
w Remote| Negigble | Tolerable |Hndesirable | Undesiable

P R

Improbable | Negligible | Negligible | Tolerable Tolerable

Incredible | Megligible | MNeglighle | Negligibie | Negligible

insignificant| Marginal | Critical | Catastrophic
Severity Levels of Hazard Consequence

Frequency of

f
u“ir:ﬂf: nf - Risk Acceptance Categories

i (caused by & hazard)

Frequent  |Undesirable

| Frobable Tolerable Undesirabie
EN 50126 .
Occasional Tolerable Undesirabie Undesirable
2017 — |
| Rare Negligible Tolerable Lindesirable Undesirabie
Improbable Negligible Negligible Tolerable Undesirable
. Highly improbable  Negligible Negligible Neghgible Telerable
(Inslgnificant Marginal Critical Catastrophic
severily of an accident (caused by & hazand)

Hlx A3} | Risk Matrix 94 W74 (89])

lﬂt 16.
220179 71+)S Fharste] & ﬂ7]JJr o] Bte= RAMSE® s Z2A2E 3%
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