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<FE 9> Global Capacity Market Share of PSD Major Manufactures(2016)

3| AtH =7t ANEE7E(%) |2
Nabtesco U= 15.60 AR|A Gilgen 215
Westinghouse Uz 13.00 U= TAHof 2
Horton Automatics ol= 11.27
Faiveley mgA 7.80
Fangda = 7.80
Stanley ol= 3.47
Panasonic U= 3.47
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Manusa A2l 0.52
Shanghai Electric = 1.73
Kangni == 4.33
. _ PSDAIEFE0| A0
Hyundai shk= 0.69 sl o
KTK == 0.87
Other - 29.46
ZX: QYR Machinery & Equipment Research Center, Nov 2016
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(List of requirements) 2xe! |RT 2I0k= JuER tiEjoRl x| PN
Line4~6 Line2/3/4/6 Line3/6
RAMS Requirement
MM ) <2,000,000 X 50,000h 50,000h <13(())(? (())(())(? 0 99.95%
LHT-MAE(2) (TIMES) (MTBF) (MTBF) (MCBE)
Availability (%) 99.99% 99.68% 99.998% 99.998% 99.998% | 99.99%
Maintainability(=) 60 30 30 30 30 30
oM AfEt
FMECA or FMEA X X © X X X
Signal Interface(PSDC) SiL4 SIL3 SIL3 SIL3 X SiL4
LCU SiL4 X SIL3 X X X
DCU SIL3 X SiL2 X X X
TS7HEHEED) SiL4 SiL4 X X X X
T esonixivso) SI3 | sis<ia) | <iel X X | <l
o 2= JHE(N) 133/150 | 133/200 150 150 133 X
o =Zx| SIL3 SIL3 © © © ©
AZEQ| 2 ENS0128 X (IECSEI;SSOB) (El\?éz1328) Sik4 X
sl=go] A
Fail-safe © X X SIL 3 SIL4(©) ©
Safety analysis © X X X X X
ok of S| o ok of S| o
RAMS g:ci;t;ility, Availability, Maintainability, DCU Door Control Unit (7% S0 0f &x])
FMEC | Failure Mode Effect Criticality | MSD Moving Screen Door(7ts A3 E £0f)
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A Analysis
MTBF Mean Time Between Failure EED Emergency Exit Door(H| A& Z)
MCBF Mean Cycle Between Failure NFPA National Fire Protection Association
FMEA | Failure Mode Effect Analysis © eHd H7|
PSDC | Main Control Unit (&2H of ZHx|) X e Wil ds
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Acceptable with agreement of the Railway Broaly
R4 : acceptable
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lateral gap area: zone of entrapment risk

zone of entrapment risk from falling
down gap

Al-

station platform
C-  platform barrier door or gate

vehicle body in cross-section

E- wehicle underframe, wheels etc.

Hy H,
Ha
Ly, L3, La

vehicle floor [evel

train door sill (where present)

platform to train gap
height above platform at measured gap

examples of horizontal distances Ls of lateral
gap

Figure 1 — Areas of entrapment risk
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10) =8t A0 JHEEE ¢[sh AIAE i
(1) A2 MAH
7h AlAE M AA

HMO&E: AFEEN MUt S& Z4Al & X o, 67Hel MEA|AHIoZ TN
FHo{EE (MCU: Main Control Unit): =HO{EFH2 PSD A|AHISl FMEtX Ol ZAHS
Hot= X2 ATO FE XA RFEA|, SetM|ojdl/HA 2 A/ SZE/T|#AL =2t
FE HEE F=Zsto] JisEe /eSS ZMotn siY "WES JiEHof el
Metsto] M| JisEel dE/Hels Mostot EsH Jts29 =hel/EZ AE
HAMEC| ©& MEfE ZAIst, AEf AMSE ATO 2 X|ARFZEHXIZ MESiCt
L SZZ (platform) & 1744 SZ& 7| A Al S| Saba|ofdtol| MX|E .
Zetdofgt =& (MCPP: Main Control Panel of PSCC): #H&HE 7H8l AUl 2
Aol ofsll MA JtsES T =EstY| flet X2 SZE G 1A JA e B

OB

\|
hd

-

a

n

MOOHU HU

Q=
Rl

=
o 2 Al x=ZHHE (MCPS: Main Control Panel of SOCC): #gte JIxl AU 2 X}of|
ISE2S 5 &6 e X2 AAIE 17171 9 FAle !

C

12
4o
n>
s
ied

N
H
=
kA
Ja}
=
Of

DCP: Driver Control Panel): 7| ZtAtoll 2|af ™A 7+
Ztst7| st X2 SEE @ 1/ ME = (rail side) PSD 7+=x HH#Ho| MX|E

SZ4A Z=ZME (LCP: Local Control Panel): #gts 718 Al 2P Xtol| 2|6 M|
JsE28 T35 =&ot7| st ¥xz 2% B 14 SLE £ (platform side)2l

JHE XM OfEF (DCU: Door Control Unit): ZHEHO{EI2 F0{e| HEE SRt L
/e d™Ho| w2l ZEE Ho{ste] JtsES JHHstes EXZ AFEEN 21 T
N 2t AFBIE0] o ekA L Fol AX[ECE

X FE: HOF 7|5 S X2

ZetAlofet MAZEX| (PSP: Power Supply of PSCC): MeAZZEXZEE HMeS
33 dtot SAoEE ZH Exlo| M2 3=ste X2 AC/DC Converter2t Diode
moduleZ TAM=0{, et of o] MX| = Ch,

AR A KMot MIEX| (PSS: Power Supply of SOCC): MYSZ&XZEE e
S 5ol AFA Hojut zH Zxlof| MAS sZFotes ExZ MY o|Fs5t 2o E
x|, AC/DC Converter2}t Diode module2 FA=0{, A ZA X ojdtol| Mx|=IC}

M x|HX|Zx| (TPC: Train Position Checker): €& ZI/AE & HXt HAF Al H
x| HAE ARt Az FMHE ZXZ MM AMSE FHojdhl AZ=CEH &
ZE G M2 5 FxA AR MXECH

S22 2Mul (PDU: Power Distribution Unit): MYSSdXZ22E Mg 548

of HiME RICHZ|E S35t01 ZSEMOEFS A 2let PSD A|AHo M2 FHists &

SLHY 1N SZE Fo PSD = HHo| Mx|=Ct

ZERA (Motor Unit): 7ts&2 Ho{st7| st X2 motor ¥ encoderZ TFAME

Ct. 28 = HMolE <8t MDU (Motor Driver Unit) 2 W5 encoderg =Z&s5lH, 2

B &t AMMZ =olsty| fsto ZE 2[R0 encoderg B = HEMeiCt 7iH

Mo{gt2 external encoder MEE &dll ZES| S&F AEjiE ZAlstD ZHE MO

5101 Jts&22 JHHsict 232 = & 1 % 2t AFEIE0] o EA LfFo A

x| =l Ct,

MA} 22X (Lock Device): 2+ 7ts 22 28 AMElE
H X

DYAZI| 2lE BE T
= JHgrlofurel Mo Bl wat &F (ocking) X AT A

x|
Al (unlocking) AHEHZ}
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=of, &3 AMEfE ZAISH] 2t JtsE & =l M
1 70 Z A3BIE0] ofHetA L Fof MX|=Ct,
Zhoff& AKXl MA] (Obstacle Sensor): PSD #+=x 2} MZ Afojof] HOjlE S
Sst7| /gt MMZ Area sensorlt 2D ScannerZ TASHD JHEHMO{Eto| MEfE X
Soitch 23850 © 1 Y MX(=0{ H] SX} 7242 Mt SEEE 24 7H**I
M2 Fof| dx[EC)

FHE A“H (Unit Sensor): 7ts23f MZEQ '—E—% Z+ZE 170e] MM, d| AR (7] 2AL
ZUE, d9lo] Zz8He 27| MM E MXx[stnd, 2+ £ofe| & MefE ZAISH] T
HEofdtof| AEfE METCE dH|abEo MX|=e= 274Hel MAe| WA= All Doors
Closed Safety Loopoll & == =el =tel MA Al Doors Locked Safety Loopdil
HAd= = & el MMz FEsic ) HAE(EED) &4 =el MAM= ARSEX|
2onf, =gl =ol MAMel st MME ALEsto| 7| FAel EHel AMefE AZEst0d

—

A

i

i
il
n

Xz A32E &

4 Xl

[

EHZ kol Alef AlS 2 MEsio}

HH EAlS (DOIl: Door Open Indicator): 7JHHEASS 2t A3ZE0 5 gtA0
2| x|5t0] EHFLl S U RAXIL oo = MEfE EAISH| 28t Lamp &
2, JHEHojdto] olaf Moj=ct A3BEN E 174 2t AFBIE & ekAo

A x| Eloh

7SR Hojvel Vs SAg AHstL, wezry Yy

X E 232 E0{9

HEFJS: HE FZ2 ZEHZFEH UHE ZHZ JISEZ22 MEsSH| |t X2

Door Stopper, Door Hanger, Hanger Rail, Idle Pulley, Timing Belt, Belt Clamp,

Hanger Roller Bracket 22 T*+AME 0| UCE.

__erlzi Aﬂ%:o‘l A‘|X| __er

siCiata: PER7F S E PESE S|Hgta Ay, siciga =g 7], o
L

ol
=

7Cl’“?'tl BEF| L2 FMEN Act SLE T Ao 32747HK| FH=IC
7ts= (MSD: Motorized Sliding Door): @Xt} &4 2+ oM AZ|E s MX[= =
ﬁELEI_._ME JHEM ool 2Ef Moo o5 SESk= =% ZHEHA Zojolct &

& g = 64707HK

H|AFZ2 (EED: Emergency Escape Door): 7ts& LIZF EE= H[A Al M2 FE0=28
Ef SZ40| otNstH SLUXLZ olse = UL E AIEEH &= HAS =5 Tofolct

|ZALE Q2 (ADD: Access Door for train Driver): 7| ZA7F £5te =5 £0{0|
sS4 B =) 2747HX] £ =t

=2 (ADT: Access Door for Track side): Mz2=2 ZFQst= =5 Tofo|cC|.
b B O 270 7EK] M =CE

|o] (EDT: Emergency Door for Train connection position): €A} AZAZZ 2]
S Tojolct. &4&E © o 777K M =Ch

o
Q—‘:r'EZE S ZE UFE LHESe Fx=AolH, sZ2& & =t 32707t

b

SEEE szmeE S22 nEsie TEAol, 52 © At 32N
Mg
ASEE0 o o FA: AT Welols EatEx| gou) Sxiof Hats

FHLE &t A zkEl EEX|

St of e ZHA|EE (MMSP: Master Monitoring System of PSCC): &M 0 ZHA|

H2 MCU2 DCUZFE & MHEE HIE€HOZ PSD A|AHISl FZEF AEfE MMI

(Man Machine Interface)= EAISIL, 29 238 MZEsh7| @It ZYEE E

x|0|ct. Z5FR|o{uF ZHA|Hl g AXE MEE ESIHEA|AB MASCH AZE
A

=3 =) o
1704 7| A Al o] Z=5HA| 0] Hiol| A k| = C}.

0Hn11
gg

oo



- SEMo{Et EAIZMX| (SHP: Switching Hub of PSCC): Z&HuMlof8F ZEA[EFe| TCP/IP
OIE{H O| A ZHEF Ztx|2 ZghA|of ol A x| =C}.

— A2 A ZEAIEE (MMSS: Master Monitoring System of SOCC): HFAl ZAjut2 =
Ao EE ZhA| BT AZA |0 PSD A|AHRIS| SEF AENE MMIE &3 EAISHE, 2Y
235 MZESH| @t 2UEZ Zx|o|ch HAALE 1747} A FZAlo] AR Al X ofEho
M X[ =t

- 92 Al

Mot SAIEX| (SHS: Switching Hub of SOCC): 24l ZHA|EES| TCP/IP

QlE{H O] A &H& EX2 HF4A Hofdto| MX[ECE

— 7| ZtAFFA ZFX| (HMI: Human Machine Interface): PSD A|AH
HE= 7| 2AF CHUERIZ dXte| HAEE ¥ Jts2e =2e/E £
/st Lamp Zx|O|0{ ZEHAofE 2 JHHEX OEtRt CAN S4lS Sall &
Ct. SZ& & 1744 M2 Zof Mdx[=

- S A|AEL PSD SR AIAEE AAtol AX[E PSD A|ARE ZA|-E3F| S}
1 PSD 29 dlole{e] =% -MqZ5t0{, PSD €Y 2 |X|&HZ|E st 45 K=
E7| 23 Mol E HMAE3st= A|AH|o|Ct

- MelZ 2%k (PPS: PSD Power Supply): MeE32%Hx|= PSD AlAH0 Mels &
=ol7| 2Ist MY 32 X2 AA MI|MH|ZRE MYS s2eot PSD EXES
2 Mel2 335t S otH, W™ Al PSD 7Is2S 308 S¢ #4108 o4t
NEE = JAs FS FHXE Mxsict Mes=2&8x= FHYE HEXI(UPS),

HMol2s, SUX|, 2=t&x 522 FdE T

- X4 RF &l X[ RF & s
RFEX|2t S4lsto] PSD €8 HH
oz NMEStE Alad"o|C}.

— ATO: ATO(Automatic Train Operation)= @Ate| &g MHX|, H /x| X} 5 A
oot EXt Als 2™ Zx|E 2oo|sty, PSD ¥& W3t e Hag MM,

MY WHg FHAElez MESE A|AE0|CE.
— Zt11: System Hierarchy(Hierarchy Sheet)
Lt ClE{Ho|A FA M
e FHOHEHMCU)2 27 7I2AM (ability)S flall AHEARF AHEBZE FAM=EO, 2+ A4

o
t% &_EEXI-

+ Hoj= M HMojz o|Fs Td5tH ZHEE S flet CAN Six of|&st 74
Ct.

I

ror

CAN_RF-A/B
CAN-A

I

Open/close
Operatio e
E= =
Hlofjgt-A FSD/Do"

SAFETY LOOP (sL)

TPt (o o) UPS Status
2L " | I—N— C— 1

Aot 1 ': ® o | HEmoitn ':

’ A
sean i
Mz [Teer | BEHE

TRAIN DOORs

x| Ak
RFEA|

7| 2HA}
QHLHE X

Open/Gose Open/Chose:
Open/Gose Open/Chose:

EEL] s
AXIFX

st

PSD/Doors status

Gperation Mode
FHojut B peret

Open/Close

o —

CANB
CAN_RF-A/B

<O 11> okl A2 QlEHolA~ 74



safety loopE& 0|23}

S A of
ATO
T FHOA
3 /Cj) IN+ MIM_CH+
IN- MIM_CH */
3 -
(@]
v
GND
PWR
MOM _CH+
: JE
ouT+ MOM_CH-
e
UT- _CH+
(@]
MOM_CH- [/ E
v
GND
<38 12> ATO QIE{HO|
e Safety Loop
-2t £ (VtsE, HAZ|HA 22, d9ol =)ol dX(==
ME 0|35t HiME Saolf sStEHHE2Z MA Zofo| ZA AND
ZM Stte| B MSZE QlAlst=E =
— Safety loopE FM3t= sensore HE2| MO AS7} LF=X|
2|l &l oAt FSEHEZ HOE 2sZEH0| “E<§OHHEP+ safety loopo|
A2 0|xX LS ot
- PSD AlAHI2 & 2712| safety loopE T*ASHH, THOEHS
of ™A =of =Hel/& MEfE AX| Tt
MCU-A
A A
ADCSL
MSD EED MSD EED
(i:_o:f%d (CRI?gs:;J Closed C(I::f;d ?RI’?:::: Closed
ey ey Y s Y
PN AN
I |+s | | #s
' (MSD Mode Switch) ' (MSD Mode Switch)
P P N
ADLSL
. . N N
Locked Locked Locked Locked
(Lock Device) (Lock Device)
A\ A\
MCU-B
<38 13> Safety Loop T7A

(2) MEAIZE 7]5 28 44
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7F FHHEH(MCU) *+=
o FHOEE 22X JI24 (availability)
(MCU-B)E TAM=Eof, A5 ZIM glo] S2lMoz SXs
e MCU-A2F MCU-B2| ¢QlE{H ol 3 = ,
EESE! %ag HHMAIZ| D, 2T E8He M JIMS
o FHO{EF2 composite fall safeE FFA|7|7| 5t LHEHo=Z 27H2| sub-unit
(MCU—A—F/MCU—A—S MCU-B-F/MCU-B-S) 22 FAE=Ict.

. ZFHO{UH2 MCM, MIM, MOM % MBMS=Z TA=c{ MIM 2 MOM %7} T=atg &
3l 1/0 &% Jlssich 2 2 & 2 Backplaned| ZEE Aoz ZE a8 g

X| st

e MCM(CPU Module)

- MCM2 FH et S22 Z2-st2, MIM 2 MOME& Hlofstr| flst CPU Z&0|Ct.

- MCM2 WEHM2o=Z 27f2| sub-module (MCM-F, MCM-S)2 2 FMEIC}

- MCM-F2} MCM-S&= &2l& QleHolAaZ2 FMEDn], 45 AHe|lE Fx& Z=C}.

- MCM-F2} MCM-S&= 2&t5 ZHA| (P2P interface) % ZIEH (diagnostic)2 &6l X|&A
o=z FHojdte] AMME =helstal, o|A 2 Al EMCF (Emergency Cut-Off)&
SHMSIA|A FHRojEte| 2E £ Z Rtthetct,

MIM(Input Module)

- MIM2 FHofete] & 2l MS Qe HOo|AE f|8h 32CH = Z&0|ct

MEM[ MCL Backplane)

WYRF
AVIHF

CUTRUT

EMERG ENCy
CUTORF

P2R
calia |

HFT Signal

Mk

P CUTRUT Sigml | i
ELAY - ; OUTA
D Xo—

EMERG ENCY
CUTOF

GUTRUT

e
NF MEM[ MCL Backplzne) I';'Ir __i reees
<38 14> FHo{EHMCU) 7= 4
- MIM2 EXH2S=2 2702 sub—-module (MIM-F, MIM-S)e 2 ZAMEIC}
- MIM-F2} MIM-S&= =2|= QEHolAaz FMEDN, M5 He|=E FxE Z=Ct
- MIM-F2F MIM-S&= ZtZt 2f Qlad AMSe| AXMME =elstry| fst s et 7=
2 M=ghot.
e MOM(Qutput Module)
- MOM2 FHofete] 2F &2 AMS Qe Ho|AE 2|8t 16CH &3 Z=0|Ct.
- MOM2 WEXHSo=Z 27|29 Sub—module (MOM-F, MOM-S)e 2 M =IC}
- MOM-F2} MOM-S&= &2|= QlEHolAZ FMHED, A5 AHe|=E +x& Z=C|.

MOME 4CHS| DRY && °|E1111|0|A§ M)
MOM=2 12CH2| WET £3 °QlEHo|AE FME .
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- MCM-F E+= MCM-SZ&E EMCF7t &dztE 49 MOM2 £4H2 flst 7+ ©¥
(24VF) AIH & Rlctete 24 MOMe| ZE &30 X T =t

- MOM2 &=e| AN =elg /s 3271 MOM-F % MOM-Soi| cialf 2zt M &=
Ct.

* MBM(Backplane Module)

- MBM2 FHo{gt A QIE{H oA E 2[Sh 8slot backplane 2& (MBM-J1)z}t 2|&
/&2 AMS QAE{HO|AE 2[5 8slot backplane =& (MBM-J2)2 T E=ICt.

Lt FHO{EHMCU) oFX A

e Power Fail Cross Check between MCM-F and MCM-S

- MCM-F= W& = ™ol et 2pMet 2 H Mt A &2 &
of, O|A 2 Al MCM-F2| W& S&f M2 RtchECE

- MCM-F W& == ™Mo| X}tete= dF MCM-F2| watchdog timeroll 2[5 EMCF
(Emergency Cut-Off) 2137} &M 3t=|0f MOMe| 2E £ 2 RtchEICE,

- MCM-S= MCM-FZ5E P2P_PF ClEHO|AE &si MCM-Fe| M MEfE ZHA|S}
1, o|AF &M Al MCM-S2| EMCFE &dll MOMe| 2E £20| Xtot=|E 5 sict,

¢ Diagnostic Fail Cross Check between MCM-F and MCM-S

- MCM-F= Atd ZEZ2 Soff CPUSl =ZF Oo|& AElE ZiA[St, OfAF 2hH A
NERROR #& & &l EMCFE &4 3tA|ZIct.

- MCM-F= CPU 2|80 ¥ X2 watchdog timerE AlE5t0{ CPUS =& AMMES
stol5tod, o|At 2hM Al watchdog timer252E WDF (Watchdog Fail) AlS 7} 244
5t04 EMCF7t+ &M StEICt

- MCM-F2| NERROR HE= WDF 2l & ol stjets &M3tE= 49 EMCF &S
7t 2M3stElof MOMe| ZE %E—.% KFEHEICE,

- MCM-S&= MCM-FZ25E P2P_DF QIEHO|AE Sdf MCM-F2| EMCF &S AEiE
ZAlstal, o|Ah 2 Al MCM-S< EMCFE Sl MOMe| ZE £ IrF_EI_'.:_%
ShCk.

e Peer Communication between MCM-F and MCM-S

- MCM-F2} MCM-S&= P2P_COM QIE{H0|A ZAIE Soll AlAHEC] AXMMES =elst
Cf.

- P2P_COM CQIE{HO|AE 0|88t &5 HAIE Soll a2 o|at AeEfIt AX=e= EF
MCM-F % MCM-S&= MOM2| &&0| .

- P2P_COM QIHHO|A= UART SA2=2 FAMED, RX & TX A5 22 /EH e
2 FMECH

— EMCF (Emergency Cut-0ff)

—

7|

or
o

Al

OH
ol

fol

- MCM-F & MCM-S= Apal ZIgh, M5 ZAl & /&d ZH S Soff AIAH 0
o SEfE ZAIStE, ol 2l Al 242} EMCF A1 & &datAZict

- MOM2 MCM-F E&= MCM-S & O{= stf2l: EMCFIZF gM3iE= 49 &9 ™
22 xfoteto 2 2E 20| AEhE & sict

- /O Power Fail Check

- MIM-F= W& = Mol tfst oMt/ X
2 2 Al MIM-F2| Li & S MU R

- MOM-F= W& S=F Mo isl 25/
O|Ab &M Al MOM-F2| W& S=F M2 RcHE

- MIM-F E£&= MOM-FOi|Al Z}MQt tt= XM eto| Mdst= A IOPF AS71 &Md5
=0, MCM-F= I0PF A &71 2M3st== 49 EMCFE A 3tA|ZIct

- IOPF 2l5= MIM-F % MOM-FOIM Z&2Z ALEE
QlE{H|olA EICH

m
=
tol
o
g2
=
oY)
<
<
o
ofm
%
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Watchdog Timer of MOM

MOM-F= MCM-FZ5FE 2H AlZF 0|4 access?t Gl EF E8HE H-2Z AlF|
7| ¢/8t watchdog timerE A &stct,

MCM-FOlAM W& TO& = FHO{EF BUS 0|4 522 2lsf L& AlZb o4t
MOM-FE accessstX| &2 4% MOM-Fe| watchdog timer28& WDF
(Watchdog Fail) 2157} 2M35l=0f, MOM-F2| 2& £ 2 BH-2= MEefI} =}
MCM-FolM= MOM-F2| WDF 2l& (IODF)E MBM-J1& S3dll ZAIStLD, O|AF &M
Al MCM-Fe| EMCFE &AM 3IA|ZIC.

Bus Integrity Check of MCU

MCM-F= MBM-J1& &3l FHo{gt BUS ClEHOo|AE 0[&5t0 MIM-F %
MOM-FE& H|ofstCt.

MIM 2 MOMZ ZtZt IR]e| IDE AEECH MCMOM= MIM 2 MOM& F7|M 2
2 access 5101 Zt |/O &2 IDE #olstd, o|at &M Al EMCFE 2M3StA|ZICEH
MOMO|= watchdog timerZ} LH&E=EO FHojdt HHA 2QFZ Qlalf L™AIZE o4
access 7t O|FOUX[X| L2 E FHOEe ZE &2 H-2= AEfI} ECL
Under Voltage Detection for Field Power (24VF)

MCM-F= 2|8 /&= AS EZ2I0|EE st 2= MY (24VF-F)ol tH$t under
voltage detection2 &all = ML ol MENE ZX|st, EMCFE ZM3IAF
FHofEte| BE E£20| XIEEEF St

Input Signal Interface

MIM-F 2 MIM-S&= ¢ AMSE
Cf.

MIM-F 2 MIM-S&= 2|5 & AS =Mst Al & ASe| AMM =elg fst &

Et (diagnostic) 7|2 A& gtct.

ol

tob MCM-F & MCM-SZ ¢ HloleE HEst

|'||I

MCM-F ¥ MCM-S& P2P_COM QIEJHO|AS Saf 2 Al5o el I et Ael
S A% uDFORN U Mo HMMS Helsic

2E o3 3 EIo|Xo= 2702 M2 HE=Z 45t e JUF (short)ol
olaf Al=zofl P2 o|xX| EEF et

mE o8 MsollEs oRE2E AE Surge/ESDEEE! 325 23557

?|5t0{ Varistor/TVS diode2l & XS ME5tH, clamping voltage= &2

=
sl2o| zof A2 "Xl 2 F ol

s elfzRE RUE
o A
— 4
S

Qutput Signal Interface
ZHojtte] 2ZE HH2 MOM-F ¥ MOM-S2| £2{0| SAlof sl oot &
d3tEo, & & otte| £8ol2te H|2Mdete= 29 =E 2862 2AdsteX 2

i
o
4o
4
2
2
=
10

MCM-F ££ MCM-S = o{t siulollM2lE EMCF7} &5t

MCM-F 3 MCM-S= P2P_COM QlEHO|AE Sall &3 AMTo e 3 Fch Aef
E AMS I ZM £ Mol AMME =olsict

Z AME2 FxRHezZ Eel=Ho, ZE EYHoc AFRFE2FH RYgE F= Us
Surge/ESD Z82E |28 HE35517| 2Ist E5 AXE Ao}

Output Read—back Interface

WET Elg] &5 AM3o A =T &2 Mefof| st read-backg Ssll 23 M3 9
AN S =elsict,

MOM-F 2 MOM-S&= z& £HoZFE ZtZt read-back CIE{HO[AE &3 =Y
st ASE @ "h=cCt

MCM-F % MCM-S&= ZtZt read-back QIE{HO|AE Sall AAle| &3 Alefet =B
£2 MEfE dH|Wstd, P2P_COM QIHHO|AE Sslf 45 H|WHZM =E &
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A=of tiet old ofFE =elgtct

e (Contact Status Feed-back Interface
- DRY Etg! &3 AM3e A% &3 [™FOE =[5t

—

oz xZ=zHe AF¥Eo=zm
read—back 2= AW 7| w20 2A1B HEE 2= forcibly guided relayE Al

S = i = R B

st}
- MOM-F 2 MOM-S&= DRY Z3Hg& <8t forcibly guided relay=2FE 2+Zt
feed-back 4l (CFB_NO/NC)E & gt=c}.

- MCM-F 2 MCM-S+ ZZ} contact status feed—back ClIE{HO|AE S35 IH_IE
24 AMEfR} CFB_NO, CFB_NC A S & o|E¢t =& &= AE|E H|Wst?, P2P_C
CIE{HO|AE Sdll MSH|WECZMN %F £2 AlSof st ol {EE |3._HZF

e Qutput Data Read—-back

- MOM-F= £2 OH|0o|E{e| AMME =elsty| 28t output data read—back ¢IE{H O]
AE HSsEhot

- MCM-F= ARrlel 21 AEf 2} read- back AT é,EH% H|W S, P2P_COM QIE| |
O|AE Sdlf & = =

2wy

ru
_|l0|n

ol 1o
o
El
ook
|0
Hu
=

A 4
o ZEH O HE=ZEHMCPP), CE'.—'?'—’é'ZE’S.*HJ(MCPS), 7| ZtAL=AEHDCP), &4 A=Atk
(LCP) #*=
- PSD MEf ZAIE 28t Lamplt PSD MO E <& Button 2 SwitchZ 4 =0,
MCU-A2t MCU-BOl| CHsll £2|E ClEmo|AE Ze=Ct.

Ct. SEA o gt=2EHMCPP), o F A =ZEHMCPS) AFEAL QIE{H O] A A A
+ CAN St Sdll HolHE &4lsti, o3zt 22 Al & ME 7|sS A
- PSD AlAE! SZF AEf EA
- 2t HiolH, MEfEE, FOHEE, LOG utd 5o ME
« s A
- 2t S| AZAUEE ZEA
- JHEH o B, SeHO{E2RE CANSAI2E Hl0|HE F 5510 JHSOo{&el, JHE
Mo ghatel, SetA o thatef £ =fHoll EA
- JHE Aotttz mEjo|g dF & =3

=
=
=

O

==

- 2ZEQole] SAE =elst7| flaf 2t Deviceoll HIO|E{E =st2, O Azt =t
Holl ZA|

- JHEH OB, SetMojgte| SA HdEf E, LRYEE 90¥ Iob MEstL, 90¢
o|=o| Hiolef= AtH|Gt] MESZHES MALE =

- JHEH OB, SetMoftte] S2F dEf HE, LREEE =3

— AFEAL 2| R ALZAL Hetg MES| et wE Z[s HMEke A2

- JHEH OBt & SerAofEh H o 78 g x37ts

- AZE2 JHEH ool gl SEtMo{EtZ2 ME5to] ZH A[ARZES| AlZbg ST(=t F

- EAl 2tH 74

2. SO gh=ZEHMCPP), 9 R A ZAEHMCPS), 7| 2ALEZEHDCP), SE& T2t
(LCP) otH AA

e Command Interface

- ¥y 8 MAMSh= Button ¥ Switche 4A HEe =z FAMstH, 270e 22|= o|&3}
ClE{H O|A R FMEICEH

* Open/Close

- A2} &gl Button2 A2 CHE Mo =2 FMoict

e Command Interface

- HIAISY Button2 Sl 2 Lampel B 5 I E soto=z

o
o
e
+
$0
I
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w(Hseie 2021.04.06-01:21:08 =% P2 ChAY .,' '0 L e g = ™  ~EL] Blu= Els=

) T . W 6 ==
e e R E e e S e

o an MCU 43 DCU NS UPSEMS
R ‘mm Maingun
MCLU-AZ
[ S| Mcu-B1 oo

CIIT— Mcy.82
I " Rise
m il MCU Bz
(rneeee ) CHEIEEEES @ vcuasa 53
I O mcuAsz B2
. " = &g i
R O voees
e uvavn ] O meu mmDn
| S [ceacony N A
HPE3 4 M 0 c S 2IEp E)Ay SElmos nony
@ 1 2
@ Saws

Ald Buttone €&l/Ee Buttonel fIxef 22/ o=z E2|siCt.
H |=|

C N7 AEte £3

[H|H

OE DE

[m]
=

£
x
=]

T
o
@)
c
oy
A

DCuU
fm————————— - prB e '
CAN-A/B
! cAN : { CAN Network |
______________________
===~ T=o=— ADLSLIN AblsLoutr - TTTTTTT >
! Safety Loop | _ADCSLIN ADCSL OUT Safety Loop. |
| |
| MCU,MCPP/MCPS/ | M OPEN1/CLOSE-A/B '
pa = Next DCU !
{ Lcp/DCP or TRAIN_INFO-A/B '
1 ious DCU !
L |
L I O S ——
MMKI[O0:1]
CAN-A/B DCUA
MSD_ULS
SOL_OouUT OPEN1/CLOSE-A/B
TRAIN_INFO-A/B
MSD_CS[0:1]
EED_LS[0:4] MMK[0:1]
Sensor.
EED_CS[0:4] MSD_ULS
SOL_ouT
MSD _CS[0:11
OBS[0:1] EED_LS[0:4]
Obstadls OBS Diagl0:1] EED_CS[0:4]
Sensor. OBS_PWR[0:1] OBS[0:1]
OBS Diag[0:1]
‘OBS_PWRI[0:1]
VP VP
AREA_CUTOFF,
2D_CUTOFF
M_PWR M_PWR
MD_PWR MD_PWR
PR MOTOR_ESTOP MOTOR_ESTOP
.
o o M CAN M CAN
M_ENC M_ENC
DCUPWR
DCU Terminal Block Module DCU Control Module
asv
AC DPM
DCU Power Module

<8 15> 7HEHMO{EHDCU) F+= AMA

o JHEHMoOjgtE /& Moz & ZHHOE flgt Mo 25 (DCUA) 2

device part &x[2te| Al HiM 2L AMEZ 2st E{O|EEE ZE (DTB), M
S 2t Power Module (DPM)2 FMEICH

 Motor % external encoder2t ZHEHM et Zto| AT M 2 ZMES 9|SH ClE{H O]

5 MZach
. DIBE 7tS2/ulab2el 3 stol MA 2 &2 ol
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Mg 98 MBS ol wol, ADCSL ¥ ADLSLE T4E 4 s QleHo|AS A
Zsict
HERlofue ISR F2/TE BN 5 YA U SHH ISR SI yejE &

27| 5l Lol speakerE M &= EtCt,

EXMoEt2 REF|7F =5 EEZ MHE AR, £32=2 JisE dE/HE 2 A
o5t 2lall 5ol 72 open Button 2! 7F=& close Buttong A& gtk
HENH A2 HMOfE HAXHMM AISRFE AYY = UA DTBAM A2{XE M=
ShC}.

ot ZHE M O{EHDCU) ot AA|

At

Emergency Power Cut—-Off

JNEHoE2 W& CPUel == ATXME =elsty| fstod CPU 2[Fo ZEEo
watchdog timerE AlEsio, CPU &L =Z Qs FI7|M2=Z watchdog timergs
retrigger AlIZ|1X| 2 49 SIEHOH2=2 Xtk MSTF M50 AS2E2 ZH
2 3a5He Mo ¥ 2= MAS XpEECH

JNEH o2 CPULl AHAA QI A7| FIEt 7|5 2 FH S22 AXMAN =l ZE
AMM =ol 55 S5l sz ™Mol HEEX| Zole 47 AT MSTE ZMEHA
71 ZHZ 325 de ¥ 2= MAS Xtchsiot

JNEHoEE WS & Mel 2 ZE Mo st ZAIE Sl M oA 2 A
Aok Moot #MetE o] 2HE g5 MY ¥ EE MYS Athetct

ZE My AE Al ™A EHF Hxe= As22 FF Aot =oh

Input/output Signal Interface and Integrity Check

WERO B2 2F 2 /E8Es ZE CXE = 450 tisto] 3 QIEHOo[A

of et AXMM S Eelsty| ¢t rletk 7|58 M3t

/&2 cle{Ho|Aof et ZIEt 7|52 & Y2l= MIM/MOMIt S5t REHS
Soff O|ato| LMA| JHHH O 2 2ZEZE S5 UA/HYHEAS Atetetct

2E Q/EY ¢ 3 MSole R2RH RYE 5 Us Surge/ESD EREH FE

£ HS5H| st E5 AXE ALEsHC}.

Open/Close Command Interface

JNEHMoE2 Jtew Z2E/Ee "do| A2l AHEB & Stitel WHo|2t: &M st

SE 29 YE/2E YYoR At

23

Manual Mode

s TSEE0M JHEAMOoEr2 FHOojEE =EEIC 2R s = JtsE ZE/
e "WHES FAlShH, JHEMojete HE/E
Ct.

JHNEFOo e HElnt el Button®2 =22|H22 22|=0f, 25 MHel Sik M E
Soff FEetct.

Parameter Check

INEH OEFE parametere| MM S =tel sict,

Obstacle Sensor

o= AX| HME 2522 FATH}

o= XA dAMel AXMME &elstod 2F/7F el MA = H 2|stct.

o= X MM 27471 25 2 MstH FolE AX| AejE dH-eict
o= AKX MA CUTOFF &=

n°_|'
o
5
o
5
e
i
|0
tu
2
d
Ot
Mo
o
>
2
o

AR AXIMM(TPS) *+=
AR MAx| HAE AKXl HAX AXIMAM (TPS: Train Position Sensor), @At
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of.

s dAXlstes ZLMAM (TES: Train Entry Sensor), EAx&ES AX|st= TIEAM
A (TAS: Train Advance Senson)Z& TAME0, S22 & 1704 ME =5 T A

Foll x| ch.

AR AXUM(TPS) b M A

eIzl dxl =zl MM= olFa FxE FdE0, dAM 3= MCU-A%
MCU-Boll &=l

(38) 2= EQo{ MA

I:I: = e RMasx Cortex R4F Microcontroller

|:|  Development SwW User Application (UA) C_-JI_—:>

o=
1L

Evemnt Control (EC)

Layer

Common Utility (CU)

Hardware Manager {HM)

Layer

FD21 Flash APl Library SafeTl Hercules Diagnostic Library
[Fo21_LIE] [DIAG_LIE)

Layer

HALCoGen Drivers
[HAL_DRW]

B DAl A

DATA_ROS
Fl'? HIP-

Serlal Fash

TEST G| e

;

= - 50 =

= =l s AE sEfelele]e]| |2 |8 |- g - = |-

i = = = =8 = ||E=||E=s == =223 ||.3 3

- Bl |5 EEITEIEIE]| (55| 128 | (38 || 28 |55 ||3:(|88|| 2
2 = & = H

= £ £ 5|5 = E H a2 5

7t

Lt

Ct.

2t.

<38 16> FHO{EHMCU) 2ZEQ0of 7=
LZELQ HAFZ *+=
FHoEE 2 JHEM O AZEY = A& JHEE= K
2 TFME0, application, interface % HAL layer2 T+

. Application Layer

FHOEE H JHER O HE MEAIAR 220 RS RE 4T
7] flet MY AZEQO REEE TFHEM, 24 ~AZE

g2t & 471X age=z 2FEch

User Application (UA): AAEI 230 st 25 HEE ze|siod, O|HEE Xz
StHLE OHIEE MAA|IF|7]| flet 2552 FAEICH

Event Control (EC): Al2ad"H 28 & MAM=E Z}
HE MMS p2|st| /st ZEEZ T ECH
Common Utility (CU): HIO|ef 43t A
o Metez FAEC

Database (DB): &ZEQ0] 28 & 23 MNEfHEE XNE5HY|
&2|st= DB 22 F+AM =t

> 0

o
o
o
o
Q
O
Q
wn
(@]
mjn

Interface Layer

Hardware Manager (HM): &2ZEQ|0{7} EXfZ= CPU st=9oiet 88 AZ Zt9
QIE{HO|AE MBsH7| 2Ist 7HY 2ZEQJof ZEEZ FA50{, SW COTSE Sl
CPU StEH Ot S& AT 7tel 82 d&Z ot

HAL Layer
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KF DWTA

RMAER Cortex R4F Microconiroier

:I-unmm _
:.m—mpm-ﬂm

Usar application [Ua)
=
-

Event Contral (EC)

Lagar

Cammion Wity (CU)

e

(| dgglicalén

(L B

F021 Flash API Library SafeT| Hereules Dlagnestic Library
[Fo21_LiE} [CHAG_LIE)

HaL

HALCoGen Drivars
[HAL_BF)

Elajee AR £ .| € 2 e
o | ¥ o 5 ] 2 e 2
<| 2l E | a =1y = EIE|Z|F al 21 1.5 ]= FlF =
SEEEELE| &= 2| B2 i,ﬂ s 4| =
al Z|=l=|='] . ol - w'la | Pl R P P = 4 = = |F . R PR o 5 It}
Bl 2|z|E|3| B| o B) 2| BIE[E sia.tsfi Sl 2alE s iels iR (5] =| =] 2|B| 2| S[E| B §|e
.
8| |2 g 5 -.'rs i H E Ei z
AR 1 iils Dl (B HlH|E:
B & (Bl EHEEE R I I
X = SH HIEH T i £€

<3ad 17> HHEXMO{EHDCU) &2ZEQof =

e HAL HE2 CPU MZ=AIZEEH H3== SW 2lo|E2{2| (driver code and library
code)2 FAED, QAHHO|A HSB0M CPU st=foo I &+ JUESE APl ¢
ElHo|AE X I etct.

e HALCoGen Drivers, F021 Flash API Library, Safe Tl Hercules Diagnostic Library
s3 &2 SW COTSZ +AE=ICt

o}, Event Driven Architecture

Ewvent Loog ’//?W;?j
P
A,
P P P
LA,
aetEvent
——=
-
i // s Do Evard
Event Manager P
LA hJ
P S o
W G A Event Dispatch
-
- — -,
Pricriky Pt )
0 == - -
Pricetez 1Bt = - - .\_\
M — -
-
PrioTtes e Gail Handisr
e E o
o grﬁf/ & S
EVENT iD ¢ g
fParam-n} A i T
i lagpllaaticn]
HSSARER SV SV SRR
EVENT BUS F -
F

<313 18> &~ZEQ|0o| Event Driven M2l #+=

o FHOHEF I JEHHE AZEQJN= O|HE XH2| 7|8 =& Zt=c}.
o AZTELONS main ZEOAM= M2l FX ALO|Z (event loop) OICH event manager

Z5E event & (event ID and parameters)E {23 Bo} event dispatcher2 ™

C}
=



e Event dispatcherdlM= allE O|HIEE X 2[s5t7| ?/et event handlerg &

* 2t event handler= AtMZ2A CiA| §F OHIEE WMA|F|HLL O[HE
event loopE MO &S gtst

e Zt event handler= O|HIE Xzl & Ed w2} HM DIE52=22H HRS MEE
read E£= write 5t0{, XMz| Zotof| w2 F MEfHE I HO|EHE databaseo| &
ool E

e Event manager oM<= event busE &l

72| event queued!| O|HIE HMEE XZE

e Main 225 OHIE ME Q& Al (get event) O[H EL
main Z=2 O|HE HEE Bt&t

* Event queue= =<0l w2} timer event, interrupt event 2 application event®

el =

>
(@]
rE
(m

== 2

_|

| HEol| w2t 371K

XMl Mo wet

=
o 22X FU|OlCt X2l = 0{of st= L O[HEE YMA|F|Z7] £/5t0] timer interrupt A
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DOl Opened I
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e
0jo

2f) H7[A7| HEtd (EMC) Al

o Fo}O|M L of| M IEC 62236-4:2018 AlEdtHol| wf2l Algds =3 &

« PSD Al2Blo| S0l ¥ TSR} Mot =Ab well A5} e 2lRe 2
A= XMM Ao ZfE HX 2= WAM(immunity)S EF5HH Q7 E= Ms
= PHHst, YE(emission)st= &6l MAtTLE A sto] CfE M7|, MXZ[7]2F
Al 2o r% dstg =X Pgs el o

. Zetdofut ¥ TEE AH 3}

Emission Test

Standard Test ltems Applied | Result

Conducted Emission \/ Pass

IEC 62236-4:2018 Radiated Emission Y Pass

Discontinuous Disturbance Voltage x/ Pass

IEC 61000-3-2:2014 Harmonics Current Emissions v Pass

IEC 61000-3-3:2013 Voltage Fluctuations and Flickers ] N/A
Immunity Test

Standard Test ltems Applied | Result

[EC 61000-4-2:2008 Electrostatic discharge immunity test ~ Pass
Radi io—f

IEC 61000-4-3:2006 adiated, radio-frequency, N Pass

electromagnetic field immunity test
IEC 61000-4-4:2012 Electrical fast tra?sisetnt/burst immunity J Pass
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[EC 61000-4-5:2014 Surge immunity test ~ Pass

IEC 61000-4-6:2013 Irqmumty to conQucted d|sturb§nces, J Pass
induced by radio—frequency fields
ic field i i
IEC 61000-4-8:2009 Power frequency mtzztne'uc ield immunity J Pass

(71 2AE (Emission)
® ™MEZA YAl (CE, Conducted emission)
. AC & HE % 9/EY MsMol EAskE UR LolxE HMetehs S
7tstod 3 EXE LHEYES =l &

 Measurement Frequency range and RBW :(0.15 to 30) MHz : 9khz

Alg Zo

Live
100
o Final_Result
[ Frequency | Wiastrea | GAverage | LI | Wargin | Weas. | Bandwith | Cine | Filer ] G, |
Dt MHz) (GBY) | (dBWV) | (dByY)| (dB) | Time | [khe) (d8)
i ey e — {ms)
L) [} ~ | TA00[ 075 (10000 9000 [L1_|ON 1]
P 0 s A ool o Maas B 2008800 | 9834|6000 7046 | 10000 300 (01| ON [
g “ P} K] | TAG| ST [T0000| om0 (L1 oW | O
cw $116 (e < 26050 | 27| G0D0| 776 [0000| S0 [L1 [ON | 87
: gt B i 200050 [l ~ | T30 7490 (70000  sow0 Li_[ON |
ki § L » 2960500 | WG| & 173 8] om0 |Ll |oN | O
" 417 | 6 —| TSG0| ZSATTo0| ema L1 _[ON | o8
\ i L] I I L 1 R L LA
] { / ik i L | Y00 | 95T 0D SO (LT | OF 2]
[ T w| WAT| WW| WE [ Wn| S0 | o k]
L LA L e IR L L L
J . i I ) C I O 1 S 1)
53" 150k 300 400560  BOOIM 24 I AMEME B 10M 20M  30M
od _Frequency in Hz |
H
MotEr | Neutral
1007 "
o Final_Result
Frequency | QuaslPedk | CAvarage | Ll | Magn | e, | Banawillh | Line | FIier | Garr,
=G | Mz} (dB0Y) | (dBW) |(dBWV) | (dB) m (kHz) (d6)
o 2045000 LR | TSW 22| T000|  BOW|N | ON 57
il AL AR QW TEIE [0 TOWTH [oN ¥
F] o L N = oW BsC| 00| W |on L)
5 LE T " L) -~ W0 | EOW [ 2EaT [0 TN [V W7
8 fiaelh ] L [k | TS0 ZaT W0 TN | on M
“ ‘ % [ 28080 o N 3 32 T I 1
2 Wy . I &M | T30 | 745 [f008]  G0W (N [ON 3
a0 —| _ Wi6| 00| 1285 [f0000] 80w [N [ON (1]
201 T un —| W[ W06 GO [N |ON 1]
450180 ~| #2863 | 60| 173710000  8000| N __|ON | 98
] i ; B | 70| 1570008 900 |N__[ON L]
7' T i s i [ T0.4abz0 | W2B7| 6000 20.18[10000] 8003 |N | ON 38
150k 300 400500  BOOTM IM 3 4MSME 6 10M 0M 306
Froquency inHz
Live
100; o
F: Final_Result
Tequency | QuasThaak | Chveraga TWem | BT
) S vies NI = L] (6BY) | (@8} | (@) |E z:n; (k) f“]:h
k = i o ki ~ 5 i) !m'm?;
A L 1] I
BE. ; TR T o
. i ot W TR |28 00 8w | T T — g
?%T ; % D: 5.19 H_“ 020 - 4] RN A L ON
5 Rig g : L ol X X 3
\ 8 s e T T ] B ot i A% [ 35]
m ; [ © FAL] | B G WH n.u—-m—u MW :
’ " : G L N K T
o VB e L L L T L 1
" : L I A L 1 L
—_ ! s i ] o i
; s ‘ = | W0 S R0 T
150k 300 400500 80 1M MM AMSMS B OM ') ?w
Frequancy in Hz o
Neutral
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o Final_Result
w Frequency uasiFea | CAverage | Tt TTERER ]
L I T ) -mrh? (ki) IT"_ 23
& ’i s 48)
n — R — - d o187 - W I X i o
3 ©p il L L SR N 37
H 2 W.0d | TEO0 [ 25T IOT | T o
i G L LA o
? ol o s . L IR L L ‘
. . ) B :
: ™ I S L B W
K . : =B W0 04| 0G| TonT o
3710 = | o0 | e [0 R N o g
L L] — ®m] 'ﬁ'ﬂ.g 'ﬂ“%_ I T )
TR R T T roee) %__:_W LML I
@ YA glA} (RE, Radiated emission)
+ U zol=E wES HMEsE 533 TYoleto o2 DS el
e Measurement Frequency range: (30 to 6000)MHz
* Measurement RBW: Below 1GHz@ 120 khz / Above 1GHz@ 1MHz
Al ZA-
Below 1GHz
{ Final Result
Fiequerey | Wl | TPoT Tl G |
1 Ml | o) e | )
E
i ; . Q| By 0|V | 0| s
It il A o ww| Tk 0] 2f|
T, [V : ‘ L V[ T
P L L T T,
} ; ; I V| W] A
I | BETRB il 0|
=35k gw 50 60 80 mw_ z:n :;ﬂ w0 50 800 16
[=h=1| Freguency in Hz
X HE
M2 | Apove 1GHZ
2 Final_Result
it Fregueney | WoPeat | e | Tt Wag [, BB R
1o0] (ike) | (omim) | (oBlim) | (qe) | (B EI;; (i) (deg) | (d8)
* L ke [ TESE BRREaT - fmJ—m‘ I i [ v T 3
- | TEEGoeoRT | 2080 —| 7800|4740 10000] 000080 |V FETIIEEE]
£ ™ 1. T660 | 7089| BR00| 360710000 | f000.000 |V W] 3
I e Wi I W[V | W8] 73
i s 2607656 305 e 1600 [ 4245 v [TIIEF
o (HTHS | | 01| S00| 348 |00 V| W] 93
2356.000000 3560 s 7600 | 40.50 | 1000, H WO 54|
. | 2954 000000 ~ &8 00| 3837 | T000) 00 [ H Wo| 34|
B A L R A L OREL
L) - Wi 0| B | 000 | K I
TR W - WW ] VWO
V0T okeh! - 2600 ] 1000/ v K
Below 1GHz
j Final Resutt
w0 Fiqency | Qared | TR T We e
] M) | (@@ | | iy G WW ’“‘j}' W
" )
8 48 Y] Vim0
T; , ' ‘ V| so| &
252 | 11T o DS
1./ W s : - o IR L) - LN
i ' | T WTW‘WW_W T Bl
o R LI L L L
P ' 2 [ O VA R
- o o Fraquel ;?Tm o 1:”—"5
Above 1GHz
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11 Final_Result
A Freqoiney | [ Averge | LT[ Wiagh | Neas. | Eanawdly | PoT T Aol G|
i PR gt | (de) tuu:w (o8} m? {it) (deg) | (dB)
ST N SIS T | 908S [T | o000 | V FULIRGAN
s 2 e Ui |
[ Tocaeoe | 2k | o]« J]_ Towmm [V 0] 13
£ R 00 | 9607 ) 10000 | v F LA
g z E [ 7851 168067 | 3135 w7600 | 4768 [ 10000 | 1000000 |V IIGE]
i A ~ | 7600 4265 10000 | v [ G
| BOVESRT | | O] G600 | B | 1004 v AR
[T | B ~ | 700 | 4050 | 1606.0 | 1000.000 | A Hi| &4
L) w | TB1|  B00| %337 | 10004 H K11
SRR | 3148 ~ | H0a| 4282 | 10000 A CEIED
[ STRLE0 L L O L LN |-
[TOTBRRmT | AT — | SO0 W50 | o000 | oo |V W3
. [ TRToET L I O L L WA T
@ Discontinuous Disturbance Voltage & Harmonic current Emission
¢ Measurement Frequency range: 150khz, 500khz, 1.4MHz, 30MHz
Al Z T
S atHof gt TER
Mode Click Rate
Type of Eut . Mode Click Rate
Rx 150 KHz Att. [dB] 20 Rx 500 kHz Att. [dB] 20 Typeof Eut -
AN RTE] o B AR i 0 R 150 KHz Att (dB] 20 Rx 500 kHz Att. [98] 20
Rx 150 kHz Input © Rx 500 kHz Input 0O R 1A A 18] 20 FucdMio A [ 2
Offset [dB] Offset [dB] g:ﬁ:lfﬂarw Input 0 Rx 500 kHz Input 0
Rx 14 MHz Input 0O Rx 30 MHz Input 0 Foeth e e 6 il
Cffset [dB] Offset [d8] O"m‘[m L2 g;:?d;r!ﬂz Input 0
External Att. (B8] NONE Extemal Att [dB] NONE
Remote NONE Remote NONE
150 kHz -1.4mz 30 MHz 150 kHz _;m,m: 30 MHz
First Run Flest i
Short 0 0 0 0 fm : o o °
ong 0 0
Long 0 o o e Long (10< t =20 0 0 0 g
Long (10< t 20 0 0 0 0 ms)
ms) Tot. Clicks Cor L] 0 1] 0
Tot Clicks Com 0 o o 0 BN 0 0 o 0
Events g o 9 9 Time(s) 0.00 0.00 000 0.00
Time(s) 0.00 0.00 0.00 0.00 SwOop. o 0 o 0
Sw.Op, 0 0 4 o 4234 evente a o 0 0
4234 events (] 0 a 0 Limit dBuV 66 56 56 60
Limit dBuV 66 56 56 60 N 0.00 0.00 0.00 0.00
N 0.00 0.00 0.00 0.00 PASS PASS PASS PASS
PASS PASS PASS PASS
@ Harmonic Current Emission
—_ =~ o =] =] - L o T — =l o x| = 25l S
- Dz MR WES Mt 532 BIbE 58X8 USRS ol
Al 21t
S atH|of gt TER
| §
£ M : ’ I‘H{'HHHW
o1 | I wl M ,HI.\ e AR R SR AT
' ' ‘ : Ha:numc - ? N - 7 ) Haf;ﬁnnlc ) B - i
Z . g |
g 0.01 % e
11,, 11
b0 PER R . - m BaB. 8l BonnaxBElEnB_ g e . . -
: : : “ Harr:nom: N * B “ HBT‘I;HOHI( B
] umit [T] 150 % of Umit  value 100... 150% [ uimit (7] 150 % ot time value s, 1509
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(LH WA (Immunity)
® MT7| 4™ LM A" (Electrostatic discharge i
M7 9™ Al SEM et 2 FSEIF HA SEHE

X3
3
C
o
=]
<
—
(0]
wn
@
0|'v
ok

J
I
0

* Test Condition
- Type of discharge (air discharge): £ 2, 4, 8 kV

— Type of discharge (contact discharge): £ 6kV
— Number of discharges at each point: 10 of each polarity

— Discharge Repetition on Rate: 1/sec

Alg Point
=3 =]
E oA of gt TSE
e st point]
AirDischarge(Al) = e
- Conteet Discharge(Contact) ——p

[est point]
R ——
] ..l [
;

« e
TS

Il

U

2
)
of
Ja}
gk
o
o
o
it

@ gAb LHA (RI, Radiated immunity)

o BEMFHtg MAY| welfAl SEAMOE & FSET
e Frequency range and Test level

80 to 800)MHz, 10 V/m (r.m.s) (unmodulated)
80 to 1000)MHz, 20 V/m (r.m.s) (unmodulated)
1400 to 2000)MHz, 10 V/m (r.m.s) (unmodulated)
- (2000 to 2700)MHz, 5V/m (r.m.s) (unmodulated)

— (5100 to 6000)Mhz, 3V/m (r.m.s) (unmodulated)
® M7|M w2 DEdHA/HAE M A" (Electrical Fast Transient/burst
immunity test)

o QA/EY AN

2 TSEIF A
e Test Condition
— Test Level: £2.0kV (I/O port, DC Power port, AC Power port)
— Polarity: Negative / Positive
— Repetition frequency: 5khz Tr/Th = 5ns / 50ns
@ MX| WA AE (Surge immunity test)
AC FH 3ol MX|7F & Al Setulojet 2 287 o S&e

—_ —~ —~

kol

mo
Jtok
il

e Test Condition

— Polarity pulses: (0, 90, 180, 270)°
— Test level: (0.5, 1.0) kV (Line to Line), £(0.5, 1.0, 2.0) kV (Line to
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Ground)

— Wave shape:1.2us/50us pulse

® MEZ LHA (Cl, Conducted immunity)

o Q/EY Mo M Fule MAPY| Heliit JyS o SEMAEE 2 FSEI A
2 SEetg a2l o

® Power frequency magnetic field immunity test

o APZ|EO| EXstE 2% FTEMAE ¥ FSEI A S

e Test Condition

— Magnetic field strength: 100 A/m (rms)

— Frequency:(16.7, 60)Hz

mjo
i
0
o

O

=
2 o

o) Mot U LHE Al
(7hH BAXE AlH
v St AX[of| A (F)olM KRS SG 0068-17 (R) of w2t A|lgES 3 &
v 2o XME0| 4.63GR O|M42Z KRS tAHMAM 275 5MQ O|&S THEsI &
gHofet 2 FSEIF Aol mhdol ol FAf 2 A 3o otMerE Eel et
(L W™t Al
v Sh2ol| AX|of| A (F)oll Al KRS SG 0068-17 (R) ol wzt Algds 3 st
v SEMojEr 3 FFZEIF KRS 4ol M 275k 1.5kv M 27 Al Eodo| Ty
=X toen 7|50 Hak S a2 ol
Al Zat
Lf Mt £ (AC 1.5kV/1min) g 3 =22 UM s
ME H A8 2
Standard: More than § W Standard Mora than 5 18!
HdAX e =™ (DC 500V/1min) (+}+GND 48300 4]+ GND 46360
() +GND [ 50060 {-) +GND 41060
(++ J*+GND ‘ 5.00G0 [+ +)+GND 48160
I.
IS M Y e =
MCM RUN/SBUS -F & 2E Qg &8
HUB %5 | o es
N MIM-12 5 0|4 BB
MOM-12 BE Ola g
Opened, Closad; &= | om =
715 ZAAL (SEF AME] &I 1 & EZ(0pen) | Oy S8
| M-01 Yellow - _ o4 BE
MCU MIM-1, MOM-2 (GHD.2 5) =
L Opening, C’osmg 25 ol gls
12 S5 (Chose) e
M-01 Green Ot
L MCU MIM-1, MOM-2 (CH2.4) Dz BB
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Slis

= o =
7|72 23 =el (| A By 2 HAM gls
f ™ 58 (AC 1.5kV/1min) gSM 8 22 4 glS
e ® NE =
Standard: Mare than § W [ Standard: More than 5 M2
HMoixXs =X (DC 500V/1min) (+]+ GND More than 9.99 GO (+)+ GND Mare than 9.98 GO
(-} + GND More than 9.98 GO (=} + GND More than 8:98 G0
[+ <)+ GND More than 9.58 GO [+ v -} +GND More than 9.93 G(1
[ NE N HE AE NS =
- S
MAIN PWR GOOD BEE EE 0|4 2= Oiy HE
RACKIIP PWR GONN 20 35 na o Ny me
[ MODE ‘NORMAL &0 25 oY 38 0l BiS
STATUS RUN. MSDCSL 2L H5 oy s EED
_ STATUS EEDCEL EZ S g Hs oly HE
7|5 HAL (S Abef #ol) - — -
STATUS FAIL B2 A5 Oy gla 0l &8
STATUS CANA 'CANB &H ZE 04y BE Ole e
DOICiosing &Z HE (GREEN) |  0I& &= e
DOi Closed 22 +5 (GREEN) Y S ol 23
DOl Opening &= E2 (GREEN) ola gE | Ot QS
DOl Opened £ 5 E5 (GREEN) oy B | 08 uS
7|72 23 el (| A Hy 3 A QL3

s 2 54 Ald

h s Al

v 2t=SGS(F) oAl IEC 60068-2-64 3! IEC 62498-30] i} AllE 3
v TESEILoteiet Z2 TS0l EY Stolk ds R VAN 2 essS =
v s =d

- Fog 8 JKSE

Frequency [Hz] ASD Levels [(m/s*)*/Hz]
5 0.03867
600 0.001 9383
2000 0.001 933
2.3m/s’

—
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WPDPMY 2 <) | WAINPOWER G0OO 5 & § ok | ok
3R BAcumﬁmmﬁnﬂnu“iE L ot ok
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RAMS lifecycle Input Activity Output
* RAMS Plan
Setup RAM program - [RAMSPF)
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Requirements |
Analysis & L PSD S)ratern
Plarning Specify gy‘s[am RAM g;ﬂ;‘%ﬂ:mt
requirements (SRS)
1
:: v Reaquirement
S ification/PSD
Specify PSDC RAM | TG stuonre
re-qu;remants {REQE}
¥
Refiahility prediction
& system reflability Rediability
madeling
Design & 4’
Implementation
Prac!ict_km S Maintain- J" h:?r:;j
regair time ,f" ability il
¥
v I
RAM Prediction
Summary Report
results (RAMPR])
L 3
Tk |
i f 1 = fa
WVanufacturing intenance
& Installation G;n:gin:a;z?&?ﬁ Jialiei
s training LAl
& *
Svst_em Validation A
& Acceptance . it
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<3aF 22> RAM A=, o &8 5 ZEMA
7. RAM 58 AF
E:: =¥
Al2| A MCBF >= 10,000 cycles (complete open and close
— o
o movement) on system
(Reliability) o e o , wxp
Failure: class 3 "Significant” and class 2 "Major
7t84M Availability: >= 99.99%
(Availability) Failure: class 3 “Significant” and class 2 “Major”

ESERSE

h
(Maintainability) | 12"

MTTR<= 0.5 hour
It will be possible to lock and isolate the faulty door in less
five minutes. |t
completely replace all LRU’s within three hours or less during
non—traffic hours.

will

be possible

to maintain or

Types of failures

Class o
or incidents

Definitions
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The failure

leads to an incident that requires
3 Significant evacuation (for passengers train) and restoration
of the operation will take a long time.

The failure leads to a disturbance of the
2 Major operation with a significant
degrading regularity and “offered service”.

loss of missions

The failure has no immediate conseguence on
1 Negligible the pursuit of the missions but may lead to an
intervention in corrective maintenance.

2EJ} HAEoE

- AlE|M
&k PS
(A|AENZ MTBF 30,000n(Z=0{E) =2F
25| st HEASS st AlZF SHAIZ QIS

Lt. RAM o =

ZH¥E MTBF 30,000h(=0{=)ollAl MCBF 10,000cycles(AlAE)2E HE
D A[AEI2 24507} stitel EHel A|AEIEZ O|FE2Z2, MCBF 10,000cycles

olM st RAM EAMHQIE o

T MTBF |EE AIA”EY MCBF

- PSD AIAE 2 PSD AIAHIS TASHE 2t MEAIAHO| Tist RAM 2AS £

« RAM 27 Atet & EMof w2t AL 7=

o AlZM

- BEo| AlzMe JlH BEEo NASo Z7H5H0] o ==

ZAF X}E2 =2 Telcordia SR-3322| Method—1

B A2 RBD (Reliability Block

Diagram) 7|¥H& 0

Ao Bt

Ict 7HE & 1LTYES A
2 A

sofl AlLE X2 E ALZTCL Al

| 85tn{, AlAHE NFED A

A 28 MEE J|Hte =z 5101, stte| JhsEdl o st MCBF (Mean Cycle Between

Failure)E AlAHstCH

- 259 Fof A F42 HF "RAMDTP Appendix A_LBS™0AM F2olstgien] 2 &2
=]

'=o| —)XI-
A= At
- A AAEE ZEEE HEEAR

2Ysho] 2AE

2 HE “FMECA(Failure Mode Effects and Criticality Analysis)”0ll A

A=Y Holee st &

Ct.
ltem Unit Value

(Significant) failure rate of PSD (A) / hour 5.0148E-05

(Major) failure rate of PSD (B) / hour 9.2605E-05

(Significant + Major) Failure rate (C) / hour 1.4257E-04

(Significant + Major) MTTF (C1) hour 7.0140E+03

Train per hour (D) / hour 7.8

Cycles per hour (E=D*24doors) cycle / hour 7.8

MCBF (F=E/C) cycle 54,812

. SXHAEAM

- #XEs4 MTTR2 w®XAESMel SEME HIHMOER EHSH| 2t XE
MIL-HDBK-472 Procedure—-501 7|¢t2 F0{ & &M Al I HHCZEH M-F
K| Q== AlZbol 2l ZF=Eo, PSD AlAEHE FASt= LRU (Line
Replaceable Unit) 2o 2] JHE sSI=EY0 Z=o st MTTRES Sdll XAl PSDC

A|AEIS] MTTRS Alttetct,

[ ID | Part | Qty. | Failure rate (/h)

|[Maintainability|
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prediction (h)
Significant Major Significant | Major
0 PSD System 1 5.0148E-05 9.2605E-05 0.6 0.6
1 EehA| of BF 1 2.0012E-06 1.3967E-08 2.0 0.5
2 of ZAIH Of EF 1 3.0844E-06 1.0166E-08 0.5 0.5
3 TSt 1 0.0000E+00 2.4251E-08 0.0 0.5
5 A XFIE{ I O] A EF 1 0.0000E+00 6.4247E-11 0.0 0.5
6 M4Ht 1 0.0000E+00 0.0000E+00 0.0 0.0
7 TS2HA| 1 4 .5062E-05 9.2547E-05 0.5 0.6
8 ToE 1 0.0000E+00 9.6000E-09 0.0 0.5
9 =5 1 0.0000E+00 0.0000E+00 0.0 0.0
System | (Significant + Major) MTTR (Significant + Major + Negligible) MTTR
PSD 0.58083 hour 0.33511 hour
e JtEHM
- 7t8M82 FOA AlZE = FOZE AlZE ol A|ABI0l FEE ZIsS SHEEA
Faler = A= aEjof UKo cist HEZ Helstd MEM A FXEFMHES 0f
Z35t0f A AtsiCt,
ltem Unit Value
(Significant + Major) Failure rate (A) / hour 1.4257E-04
(Significant + Major) MTBF (B=1/A) hour 7014
(Significant + Major) MTTR (C) hour 0.58083
Availability (D=B/(B+C)) % 99.9917
o MA= PSD 2 A A ZEO| RAM 2 F Zt2 ohEsh (35 “RAM Prediction Report”)
Ct. RAM 2
e PSD AlA"EI MX| = RAM 23 AlES Fdstod PSD A|AEIO] HEHAY RAM 22
2 2F thEes =el o
e Jt3AM
— 7|2t 69Y ot MAMMol AR M™ F Failure 8l
- 7|2ZHEA 27 (2FE AA"H AlO|Z 10,0008 / SHF LRt MA} 814 1443]) = 69
- Alg=A
e PSD XA SystemlzZ H|AE Zlalsict
o PSD2} A= MA SystemO| 94Z =X Aef=E X st
* Reliability Demonstration A|&2 2% 7|72t S°F X|&=0{ofF St}
e HIOlE =&, 27, 282 2y 7|2t st o|F{Hof stct,
o = =AU ME2 AS
— Failure ZA|
e Failure MEi= ZetA {8l AR MK O{HI|A 2] error logE SallAl 2ol sict
e b PSD Systemo O|&0| gil= &F= of20|C}.
« RAM Demonstration test &2l AH viZdo| Zst A MH HE 27 HMo|

failure= A= C.
Failure &4 Al X{2|= FRACAS HXtof| w2} =3l st}

=2 o
SESERSE
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- U AN mH AlZbE SESt] SE glet B
. 7tEH

— 2 MTBF 2F MTTR 2| gt2 Sdll chs 4ol ols 7t&4 €t

[ell}
o
x
rz
]

_ MIBF

= \ITBF TR

 PSD A|AHIO| 2F6ts MM, RAEFAH F IS [ ESS A S0 A|ARIO|
M2l JUA XAZ Fztstd Atde| YW Z HMAHSEALL zA3Ftsto HEHRE AlZE
Lol FAIE57t o|FHAZS &5 &

« A& “RAM Demonstration Test Plan”, RAM Demonstration Test Report

e RAM X|Z ZHdZ <o 697te| AldE ZIAstU 2Lt 20199 3EFE SHAM7IX]|

X

a4 20 Tl S22, nF ME H HMIls MM At s x=dez Ty
o Ack HME AFBEO S AMR[dE 2 oo Al HlolHZE L2ME =0l=
ol zld Folct

(2) &7|2t & 29 "ot
7b 2L AlHET
7H Al AR (T EA[EE MAE-515, 2019.3.4)
(7h HE A dsAlE
@ CHAE Algdg ot

14> CAE AFgIE 2ot

gl

-
A
N
R
=
ol
=
i
Rl

L Al

P

|'|_|\I
Kl

s /HldE =F

MM =

JHEH o g ID A
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e oX
w
o
w
o
02
fol
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w
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S
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o
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o]
AE 3.11.~3.12. X of
Algl (29) =S

[ e

=
2 |
o
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r

HIAMZ O] /Z= X M SA|
ATO A
3.15.~3.21. | RF 91SA|E
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oA el X} HM Al" WY 2 ] "
2019.03.17. | 1HA HAIEQl oA SA|E (AHM) 00:00 ~
S 2H 04:30
S )
2019.03.20. 1HAM SRR HAZAIE (SHAM)

MEH-H=AlIS _~
MSHZSAIE 3.22 ~ 3.28. stoleixl of EA|E] P
(FLAI2H) (Alxte BExH) ° SeTE ==
L) GA|2X™ (M FEAIEE MAHE-751, 2019.3.29)
O AHAI=2H
o AEZ|ZF: 2019.4.3. ~ 4.9(7Zh
e AZIIE : ®REVIE, stE2uEATE
o CHAYE Folola
<I¥E 16> CHAY Fololz
T 2| 1 X} 22 X} 32X} 42 X} 5 Xt 6 At 7L AL
A 149 Lt oy oy o o oy pLet!
a3 od od o4 o od od o4 od
o 429 6 6d 6 6 6 6 6
@ IYUA2M MsESHEHI}
<E 17> YA R MsES5HT}
Al S BF Al & ab A7 = A}
HEE AlE ) i i i
PSD 7HH & A MEA 24 529l pSD H 34 b|@ 100% ots
(Door Open/Close)
s H|ARE ZHH HASEH Y SeH0{EF Log &0l ) B}
tlgl-_',:_ 7 As_j B = =
[AFEO ZHIH| A BAE 24 103 103] 103
ZEHlo|| o|sk A oL &
AL AEAIH ol SI2t S JHHA PSD 7k 2t el 103] 108]
HAE 25103
oflof2|of MIA EFsl = 100mmoO| At ZOHE ZAX|
o| JlE 5| CHsl A 4
012 2 KIA| 3 2Ef 7 2ot 2El B0l 2240 xe) 100mm ZAl| L
2O 2 (F7H5mmoOo| A AX| 5mmZX|
20| AZHMIA EF5l = 100mmO |4t 2ol E ZX|
MERF YRHAIS I BAF SRR & B3
MR MAAY Mot RUE R stHo| M| X 2T SA| +600mm i)
Hx MXZ|Z= : £600mm
2 M (RF) &% HMER HA Al RFSA % 2 MEX
=4 ); | S A _r il } 99.9% 99.9%
MEIMAIE EQ 2 JHH Al PSD 7HH =l
N T2OAY PSD AtEf A 3! X0 =& &l SEfRIA ors
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i
distributionbox  UPS i ibution box

—a

Electric
distribution box

ups o TR
distribution box

<38 24> WRHEY 0|F3 e R MAE
® ROYSHXMA o|Fstz QA Al
. 2DMA{Q} ofof2|0f MiA| O|Fst AlAE Mg

A

- Y =HANHME HSAet SLEAEE Ato|e] &4 L= Fof

LX|5H7] gt S Fxlo|o,

- 71F d=2HeMd MAolA 2DMA Lt oof2[ofMAM o|FaE S
E

—
obH e Alo] MAYA AR oHEIMES sHAlE

<38 25> 7 HeF Fof =X MM

o E[XM3tE ZofE AXHAM Zd3t AEME
— AZAIE C SEEIHE LE
- SEAH ¢ SLYHE HE 2tm+5x & HeIX[OE
<E 19> 7|2E HOHSHXMAM M5 AIH
= INESINES ZEEAH
o=+ PSD &€& [PSDEE et=z+5=]&[H2Ix|0|EH]
1-4Line HSA HolAl MESx &
Me
5-8Line PSD ¥ & PSD E&l 2tE+5x%
oI PSD €& PSD & 2tE+5x
o & PSD &€& PSD & 2t2+10X
=z PSD 2 PSD B8l 2tE+5%
4 PSD ¥& [PSDE& 2t=+5X]&[H2IX0|E]
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I 20> FALE SRR HItE

BISE B}

= 2T Az  ws =5 s | 43
1 J=2 4500 B Al AY % lofof B v e e o o
> | ARAZEU MY 0| E5 7A v e e o o
3 | ZO|EHXIMA 0|Fst AlAY T v e

4 | OEHXMM B AIE H s v e

Ct HFEAEE =25t HAF 7HM Fof 4 A
71 LHErARQE
(7h At
@ AHYH T A EESAL 254 HAY 35 SUECHHE HEALA
@ AlEU &
e 25M A PSD HH Z HZE-AMX|
o J|E Mxl 29 &2 PSD SEHEMAIAE D} olE{H oA ZE
e PSD A%

. olA} BE

SM SUE & ~ _ Il
(At (=) sae B4 Foi+ ol
25 M EIRT: ==
(cHale) 2 A 64 (A4l /51 AT)
(L) Al
® IHFSAL
<E 22> JHEZIAl HE
=T g F d 2 Cl
PSD 2 M™ &H(H-Beam HEth 713)
274 PSD 1HE ¥ HIME, MEEE HI
;M PSD &Z& HMoi#(7s%, 7[&) EA
PSD &2 MO E(7|AA) EA
PSD 522 o (A 2a) HA
PSD 2XM(=H, ==, HH)
PSD #+a&2Ztx| M= M X
PSD Mx|ZAKEH, =& 7|& H-Beam &)
A x| PSD 2x A|AH D A= (QE{HO0|A)
SAt PSD ZHE XM o{et M= 2! M|
PSD Z=ZHdh M ZH 2l M x|
PSD Mx| &H ZE #HOolE MA|
PSD 7|& ZMAAEZ AF
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el _ . -
B HAB S HA(UPSEH) Mg
A = oo ~
24l PSD HX|(Z|&2M AlS&0 =)
by 871, 71, UE, SHl(E2A)
;M - CCTV, 3xMu|, =ygMu| o]
° - A, Hranra Y MY 25
@ A ¥ H
I* 23> Al
T AU E Hl 1L
ASAILE FHATOAS zé.)
- S0l ~ X|ARFZEHR|, ATO)
~ X|ARFEX ~ AHARFA A Mg
7|E ZHMAIAE-D A
o= - ZEH O ~ SErEHA|AH
c T —- SEEHAIAE My, 7|E | 2
MEEUEMOEA 75 Mg
- ARAHofE ~ M2E2H o x|
- ZUSHAIAY ~ M2 EQRH0{E MEZ
- MAEIEA, FIEEIHI| ~ M2 EUEH O TA| eg
PSD Eh=Al2H
A3 al PSD A SAI2H
N - ZEHofet 2 ZEExEEE UPS, AR Al
- PSD SRA2M™ (MR AIRH)
PSD MSA|E
a4 T2, o, X, CHAE AAHA
imi= SAEEA B 9 RAES R HME
® RAMS % SIXIEZE
E 24> RAMS ¥ FAIEZS
= AFUHE Hl 1
PSD RAMS &
PSD AlAE| 2(Eel AlE 3l 24
PSD AlAE| 27 3 = M
PSD RAM 24 2 0%
PSD &AM 2ladd &4
MEAIAHE, lEHO[A, 2/FXES
RAMS ( I-,E E”-I ollx o/'IT | —l_)
PSD SIL &% & 2=
PSD IH2E U Hgk 24
PSD ~ZE90| AlH
(25, 8 ~=ZEQo0f/st=9 0 E8H
PSD RAM 3 Ald
SIL 215
CIN} SIL 215 % 34
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or
[

AIS  RAEREI|ZE MAleE

L) Tl Atet
(7hH A=A
@ PSDAIAER 2 FH 2tHd S 1183s
x| =|0f of oH oM AA Al 2e|5to{of Bt
@ x| HAb &

_.\4‘.

<IE 25> HX[AHAL =HH

tol 7|22+ 7|&S 2

AA, M A

SM | (] SLE E&] 2= SZE el Eas s5&
25 M CHAl A acH & 2 Al 6% 190l
@ LXRHA 2
o AXIZAZ| 17 : ZO0| 17,500mm(HZ7| ZE 18,000mm), Z(&) : 2,750mm
. x2S 1Y
- % H 4X(4xX x 2%= H 8%)
- Hd& = : 1,300mm, =0 1,860mm
o HX} ZEYUE ZHH  4130mm(ELYUE2 SAAHZ])
® T=A HAHZ|I=
o YAl gl MK HHA]
<E 26> T=A YA MR
AALH SEf A XA A x| b H 10
ChAlA X st et 2y okh 1 ukAl
e MZSIE
- =2t2%  X|SF 30ms o4&t LHE R ¢ XSt 992 N/m* Of A
- THEX5tE : X5t 992 N 0|4k, H[2sHE : 500 N/m, 502+3| OfA
- Xlxl_l 0.2 ( .\.L:itll-oI:)

o MY 304 (A, =)

©® PSDH|O{&4] : ATO+RF

(L) PSDAIAE 74
® PSD 1 UNIT 74

<E 27> PSD 1 UNIT 74

7T 2 TH2L H|
SHEZX | oFF POST, PLATE, Zakrel(Unitzh), T8, Z7PIs, 7 S 2s5F
JtSE0 | MA, ZEREl S

HIAZO | AfAl, ZEtRel, diHdt S

TSEA | PSERXX|C, PSHAX|X|, PSER|, G0 S

o= FRAME, FLOOR, HEIU(HARY), otatzit] S
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@ PSDAIAEIS] 174 HAL 2 ottt 22onf, HAAl 22|5to{oF Bt

<E 28> 19 PSDAIAH 74

1 E24 | 2EEH(
No Mu| M chel H| 1
8% 8%
1 Y/ER(EER) 22 A 32 64
o | pEuiA A 32 64
3 | sHEYR(UISEO) 4| 64 128 & 95 g 78
4 |7 EAIER)E 2 1 2 H&=E ALE
5 | MEEAUR 4 2 4 Mo &%l 28t
6 | Hla=(H|AE) 4| 64 128 |z, 25 2 78
7 Aol bl A A| 7 14 2R A7 2R
ZAEHMMS) o 1 2
X Xkd} CH 1 2
8 | Zatdofut A of g A 1 2
U EA| o 1 2
EAAR| ol 1 1 2225 =
9 | 7| BEAPEEH Al 1 5
10 | sZa=zxte 4 1 2
LA EHMMS) o 1 1
zp=WN|
1 eRumo 0 i 1 1
ol & st
KON 22 K| Ml A Al ’
12 | HOjESAXIMA A 24 48 Hl 2% 727+ ® 2|
13 | HRIRIEXEA| A 1 2
14 | 7| ZEARHY ZEX] (HMI) A 1 2
15 | SUEETE 4 1 2
16 | MASS (ST =) 4 1 2
17 | 52 A 32 64
Bl SXb F2- M2
18| w0 gt oo 24 48 | oy ersl oA
AR, MESOR
19 | END% 4| 4 8 e ="
=3l
_ MEF(HEE)
20 | A|[&RFEA] 4| 1 2 — - N
B 0|7 (F7HdR)
Ch) S7[Ate
(7h RFEXA|
O SLEHEZS HMoistz| 91501 7|&E RFEAI2F PSD A|ARIO| HASSIES 73
s of 5to{, Fo|Fol Mx|=l= XMRFEA|7} &5 ASEHESF F35t0{of ot
@ SLHAHEES HMolsty| #1501 7| ERFAA[2F PSD AlAR 0| ASSHESE Fois]
of stof, =o|Fol| MdX|=E XMRFEX7} 45 ASEHESE F35H0{0F Btot.
@ ATO % RFZ ME=£ HEE Stz 00l siA[=[0]of 5t0f, SAIFO] 2

Al Z&tr|o{Eto| 22 7|23sto{of sict.
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(LH) SSaMA|AE A=
O SR A|IAEH 2 AALo| MX|E PSDAIAHIS ZAl-=35|5t10 PSD 232} | o] &
o £ - NZEsStH, PSDRY U FX A2 E Qe ZHE XIE- 574 2 Ho[EHE |
=35t AlAHo|Ct,
@ SRMAIAHD 2025 QlE{H | A0 ZHM 7t Mt A< =EIF s Zsof shod,
™A™l Qe H oAV 271 A HES MHE FESI= 2ot 582 M ASH
Of 5l0, Q== ZE HIE2 MZE A 2 AX| 0 FEHsto{of shof.

3 -

13) 7H& A3 E0{e| 33X oMM HI}
(1) SIL &=

7t

r

o
=+

2} =4
7hH 74 M 9 A& cbAl (Requirements Analysis and Planning)
C

ol

otM A

J

2
n

?lsil IEC 62278, IEC 62279 % |EC 62425 off ME A|AH ot

<2
—
o
Ol
mjo

sSs=8 dolst AE &
OFM AEl2 ZglotMMEIir|aof ols Ho 2tz &
PSD AlAHE et DM ofX A Zlof w2t kM| & ss =3 &
oMM EE
maME £HZof et ¥ Jje BHHE R0l 2t chdEE £X 28 JiX| D
oMM Ess T3 &
Zt HAEZE Cfgo 22 2 oMY 5= ¢ &
THEE A|AED He| Lo ZME ZE fges £
TEE fEeloz wlsi= I S F0(7] /sl = oMM S Mo
ofM CHaio| MM MAo| A=K &2l
- U2 =0l HAEozE ZE MRE ES(assurance)
TE 352 gD, zBHMoZ oFM tE M (Safety Case)E ZEHA S0 PSD Al
ABlo| olMAMS olE &
—_ [ L e H o [
el "@olel fe EE|/Mo Z2MAE oM EE|E QT FEo=, AlAH 9
A &z ol2 Qs AES MAHSHALE 243t 5t HE SEZ ¢ &

u}

|
2t =HFI|= IEC 622780 AHE AlA
FYHFI| oM 2 MIF ctAXez Z

Safety)E #l&l, 22|, Mol X 2tH3517| flet 2552 o &

02
A

RAMS

It

SHAOIM ofefot 22 e BE ¥ SRNNEIDIBS SH "It 27 ¥

- RAMS S A obN Z2NAZ 9IF AlAHel J|E Algm RxSS Hol
.

- ZRHME $8 7|7k Sof malslojol ste HASS AUM O HABSC W
2 MANoR Sl AEe LENS sHE, RS A AYS 52
[s13
0

- SYFlof wat ALY Sol W HE SEES M| 2 Ae 2 @

- AAE SFOIM SEEE E7|HALM(PHA)S 8 5H0], HolE PSDAIAH
oM LA JHsE AR SR AP YT BIIE Sa oHMA J|sT mps
st TAHRLAE Molslo] SFM HE TEO A ¥ oFY|SS He #

- PSD A2 27AlSS AEstD He| g



System lifecycle in IEC 62278 | RAMS lifecycle

Concept 1

T |
System definition and |
application conditions : Requirements

i ! Analysis and
Planning

Risk analysis 3 |
: |
System requirements 4 .

]

Apportionment of I
System requirements - .
| Design &

1 : Implementation

Design and 6 |
implementation .

T |

Manufacture 7 |

: Manufacturing
1 | & Installation

Installation 8

]

System validation
(including safety 9
acceptance |
And commissioning) :
T | System
: Validation &
System acceptance 10 | Acceptance

i |
Operation and .
maintenance

11 |

I s
Performance De-commissioning 14 Modification 13 .
monitoring and disposal and retrofit |

:] : not established in this project

<18 26> RAMS =% F7|

- PSD Al

SRS BMSD Y TEAAS Y B

- PSD AlABIS AZsHE elEBlolA SFolA UME IS 2A5D
HMAE 28 8

- PSD AlABlel 2T xlo| EAEE fIHUS BAsD FY =
St
==

-9l 2M 2 AU ZMAS S8l o U5 2T, o &
g % elEHolA 2F AlgE £ ¥

- 2 EY o 9 Y BEES U= ¥

- EEE oM 2TAYS M8510f PSD AIAHES 45D T &

- AlAE, MEAIAE O StEYof 22 ©9le] Y I EE oS3 PSDAIA
o BEtE Silof PEsls MEMel 2EAE WEES oF 3 PSDA
8 1 =tB0| YA THR ZZCh &7 =lof oM J|E w58
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Ch MAF 28 Mx| A (Manufacturing & Installation)
e PSD A|AHIZS HM=st & SHAYHS Sl PSD AlAH FAHE 3 FEHo 9

THAME] 2! = X®F

=~ o

« PSD A|AHIZ CiAL
!

AlLE]

o

15 =tel 3

2h) A|lA'E HAE 2 =& A (System Validation & Acceptance)
o PSD A|ABIS] OHMME2 AIAH ST Alels Soff oM 2 7|s0| SHIZ 78
= AHE=X HS
of) & ot B2 25 2 MES

LIFE CYCLE PHASE

Safety—Specific Activities

Safety—Specific Outputs

e Review of Project Plan
e Establish Safety Plan e Safety Plan
Concept e Establish Verification &
System Validation (V&V) Plan e V&V Plan
definition and |e Analysis of Safety e PHA (including Trace
application requirement matrix for Safety
QH 2EAM conditions e Perform Preliminary Hazard E)ec;uwement and Hazard
2 A E Risk analysis Analysis (PHA) g
CHA| e Set up Hazard Log e Hazard Log
e Perform risk assessment
System e Review the system design, :
requirements assess safety integrity level of ¢ S%)ésctem Requirement
. functions
Apportionment .
of system e Review safety related System oTSyster,\n/I Requirement
requirements Test procedures race Matrix
e Provide linking of Hazard
Log to safety requirements
e Prepare Failure Mode Effects
and Criticality Analysis
(FMECA) e FMECA
e Perform System Hazard and
O | safety risk Analysis (SHA) ~ |® SHA
CUE Design and Including SSHA & IHA e O&SHA
—_rLO.j ci7y Implementation
greate OS}SHA ied S e FTA (Fault Tree Analysis)
e Review safety relate ystem
Validation Test Procedures e Updated Hazard Log
e Prepare Safety Related
Application Conditions
(included as part of safety
case)
e Review FAT result
. , e Updated Hazard Log, if
Manufacturing ° ng(p:éjgéerazard Log, if necessary
Mak gl d
SR = % e Review Installation Inspection
. result e Update Hazard Log, if
Installation e Update Hazard Log, if necessary
necessary
Safety Validation
Al ABI 7= |System ® L
q!__/;.%.:.o validation e Update Hazard Log with e System Validation Report
E:|.71| (including evidence of compliance e Updated Hazard Log
. safety P ific Applicati
acceptance) ° Sarfee{t)fr(e:assgem ic Application |e Safety Case

o}, Software F=HF7|

_99_



» Software =HF7|= [EC 622790 AHME F7|E 7|222 Ci31t 2ol HE &
SW FPlanning Phase
SW Cusalty Acsumance Plan
SW Verfication Flan
S Valldaticn Plan
Configuraticn Managemsant Flan
S Claakty Ao manes Yeridfic ation et
‘ SW Deployment & Mantenance Phase
] Swotem Dewvel Phase (g al} S Felemoas Moke
S haaintenance Flan
JRAAS Fian = = arigd FlEco
[Saet Reaukement Specication SW baimterance Fiecord
Sy sem Architechure Specificalion Swy Deplosyment Veific ation Rep-on
=W hsintenance WVerdfication Reooit
SW Requirements Phase S Validation Phace
|
S Feguirement 5 e ki \ , -
:;:‘.-' Fueii:::e: ?;';csp:;z:ahan | 2 g:‘l Ez;;;;agélsi Repo
S Feguiremends Vesfication Report | Sw Vakdation Verficatbon Report
EW Architecture & Design Phase
=W Architectre & Design & Interface S ielngantlon Ehose
SoecHication
i o8 Frlan o |5 rtegration Test Report
vermncaor | riaon Temean o veronon Tos oot
SW Coding Starndsads SW kegraticn Verlfication Feport
W Archifechee & Dedgn Werfication
Foepot I
b SN il = gn}au | EW Module Testing Fhaze
1 | SN Code Review Repord
JEW hoadiule D Speacificat o = '
[z MEm!.e ?eggga:\fﬂka;fqon —_— ;t:.r gf:;;_“’;ri:f’gmqm
L | S Modude Test Report
S hdodiale Verficaticn Faepecrdt
Y‘ ?E_S-}un:e Code Vedficatbon Report |l
SW Module implementation Phase
arific aton Towols Gualific ation Fepon I
SV Source Code
<38 27> Software =HF7|
Ht. Software =HF7|H == T
7H Planning
o FTHFY| St software?t 27 E EZEEHES FAY = UEF EFHS= ZE Vs
M mely 52 Al Mol 2 A
o 53 JfEtA ol E3H=0| 2B M (completeness), 8 YA (correctness) & &N
(consistency) EHAM 7ot AH=of| FZsicte A& S7Hol 2435t EEtst
7 I A=lg 8 o
» Software 7 ZTE2EMALL MEF0| QUE THESIH, o/ &E X o Hetsicte
AE ML BME Sofl dBsh| e it g5 A= o
L) SW Requirements Phase
* PSD AlAHM EHA == software 27 AtehsS delstll, 7o st 2TAL
gs A B
ChH SW Architecture & Design Phase
o PSD AlAHIO| B == softwareol| et 7=, A & QI o[AE HA T
o JHEE software 257t 4SEE0| olkE Y[sE 2HIEA FAdHsI=X] &elst
7| glgt Algle A= o
o JH2E software?t st=R012] &5 ZE0| 2k E J|lsE SHIEAN FHSH=A]
solsly| 93t AlEe HE &
2}) SW Module Design Phase
* Software 25 ¥ ZS7t QIHHO|A SES FHs5H| 2Iet 25 & 25 HI|
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Ol MM 3

o JH2HEl software EES Algsto, FoE ZEo MEUMHS ES
o MEFO| 2B M(completeness), MM (correctness) % LM (consistency)
ZHIM 2F7F glctke A2 S7Hol 275t =2kl
o}) SW Module Implementation and Testing Phase
.« AEEQOl $YFI| Sob HLBSo| A ol 2ZEQOl =TI IEC
62279 mZof w2 kM AT EQo stk Metets AES e
No Tools Description Version Maker Class
Code Composer Studio IDE. Source code Texas
1 CCS IDE , ) , 6.1.1 T1
[ ) editor and code debugging (with XDS200) v Instruments
5 [SVN] Tortoise SVN. Configuration control program 195 Open T1
for source code Source
LDRA Tool ite. Stati i
3 [LDRA] | ool Suite. Static and dynamic v9.5.7 LDRA o
analysis, coverage measurement.
. Uniflash software for programming in flash Texas
4 Flash 6.1.0 T2
[UniFlash] memory of TI MCUs (with XDS200) v Instruments
USB to JTAG debug probe. Model number: Texas
5 XDS200 - T2
[XDS ] TMDSEMU200-U Instruments
5 [Tera Term] Tera'Te'rm softwgre. Terminall prpgram for /4 85 Open o
monitoring of serial communication Source
. USB to CAN interface adapter. Model .
7 k - V | T2
[Ginkgo] number: VTG203B lewtoo
3 [Classic] USB.to.CAN interface C|aSSIIC Spftware for V292 Viewtool o
monitoring of CAN communication
T
9 | [ARMCGT] TI ARM Cortex™ Compiler v6.2.5 | @S T3
Instruments
Hardware Abstraction Layer (HAL) code Texas
10 | [HalCoG 4.7.0 T3
[HalCoGen] generator for Hercules MCUs of Tl v Instruments
o AT ELRIO JHo| ALSE C10{of| CHstod MISRA-C:2004 ZY &0 MBE U
oo ol= St

[

EI:IOI:I

e LDRA Toolg 0|8%t 8 24 2 AlHZS Soll A AR
AFETL 2HIEA FHEJISSE AT &
e AITE?LON & SW COTSE &&= HALCoGenDriver,

3! F021 Flash API LibraryZ7t ALE0l X 3tstod,
A=

o H= st
A o [

=1
=

QALK mia} 4

SafeTl Diagnostic Library
AT EQIof MAo MAES Mg

=
e LDRA Quality Metrics®| 7|& £X 0{2E =2Qlst0] Jjgte= AT EQof7} EX
=EE UEeE &l &
HE) SW Integration Phase
e AZEQO 2E Zt AT E20| oEE J|lsgs SHIE2H FTHEES EQISIo] A
EE°-||O‘|°| K-Iél-)\-lg EX Iézll-
o AITERJOL} SIEROe A AEZE0| o|LEH Y|sE 2HIEA S =elst
o 2ZEQOfe Matdg EF &
AH SW Requirements Testing/Final Validation Phase
o ANITERIOUI} @F At Mottt £ ol = ATEQOfe MEgME EE &
o Z} CHAEH ZZMARP AESE0|] SW SIL3/4 0|11, SW 2710 FHFEof, oL &
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ofZz|7Ao|dol thsl MBsict= AE 435 &
of) SW Development and Maintenance Phase
o Jio| 2tZ =0 1z 2 AIAEL ALZXo|A M EO| CIEE O T, AZEY O]
SA 4 51 A2 E Ho| g
e AEEQOf 2= LE, AZEQ o tjxZ S8, ~ZE
listE AtEoto] HiZE ATEQOE 2lstH, oTE AZEQOI Z=US

S =g
= 548 &

Pralimingry
Hazard Analysis
(PHA}

g i 2
. Subsystam " ¥

; Hazard Analysis
. (S8HA)

Fault Tree

Construction

1 rterface Hazard
| Ananysis
] | IHA}
]

\___j/f-"“‘*-,

Oparating & Supasart
Hazard Anahais

<8 28> Fault Tree Analysis

[u}
o

Ab. oFs A

o AMA L SO0| MMM ZHE UHEE2 EAMAN J|Hol| ofsf SYstAUCE.
7FH FMECA(Failure Modes, Effects and Criticality Analysis)
e Zt AEXUHUE(RE)oCte| DEES Aitstl O HEHEJE OZE Alo| 2l sHA|

2 ZE Cases MM

o

K
ol

o 1% Case o AZHM(Criticality)2 H7tst, 0|2 23| W& £ A= 98 A
ZH & 2 FoF MA 88 =&
L} MEA|AE| Cfst MM 25
Ao SIL4
ZHE A of et SIL3
ST =R SiL4
7| BHAL =R SiLa
SerM of Hh= 2k SiLa
LN e, SIL4
o AMEAAH 2|52 HAMS Ej| AMEA|AH J|t 2z LM 2 E 2o
THRE &gsin, MoAlxgel gigel 5 Jba %2 THRo| SIL 7IZEo o
St =320| wat MEA|ARS gILE St B
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» FTA(Fault Tree Analysis)E d5t0{ 2t MEAAHS ofH V|5 e = 2/
2 9 Jiset /e 1Y =HE F UM W2 0 50| =E ol Fetst
£ YYHol 2EAE UEde 3YH
o FTAOIAl MB35t B4 4
Process Task
Too Event S oM LM = A= PHA(Preliminary Hazard
b Analysis)ollA MX St hazard S Top event2 A9
Fault Tree Top eventE L27|= HelS top down &A2z2 =4
Construction | x FMECAS Edff M=l failure modeS 7|2 O[HIER Al
Single fault C
9 , Top eventE® L27|= single faultgE &4
analysis
PSD A|ABIe]l 17 2t50| ZH 2{E o &&= THR(Tolerable
Hazard Rate) @t= ZHESH=X| 2kl
Meet THR ) ) ) B
THR &2 oHEsix 28 22, e MEN sl 22 o
B Zolstn R EA 53
CH o™ 7|sofl thst ot e =3
sl 7= =
HEX 1S HEHSt= EEDE %4 2/32| EEDZF == 7HH 7t
A SIL4
7tssfioF Shot
820 25 olHX|= A et=[o{oF StCt, SIL3
s 0] &8 Al HojE2 AKX = ook stct SIL3
S& 2E Z2H Jls SIL3
27 Y 44 75 SIL3
CHsl ody MA TS SIL3
MA £of &a Mef AX| 2 ME SIL3
. OFM Jlsof CiE oMM SEE 2 7150 2F2 o3t Y BA2 23 st
ol THRE &dsty, ) & 7H& %2 THRO| SIL 7[&E 0| Y st=
S=oll w2l MEAIA”S| SILZ & &
e FTA(Fault Tree Analysis)E &35t 2t o™ 7|52 &g, 2F2E &Y Jisset
dlgielel 1Y B0l SEYS PEots YNl SEXES wEe 5YH
e |EC 62279 Appendix AWM 2Fst= Cls3l &2 technigues and measures
L~TEQof A3 Algo HE &
— Verification and testing
Technigues/Measures SIL3/4 Confirmity
2. Static Analysis HR Yes
3. Dynamic Analysis and Testing HR Yes
5. Traceability M Yes
7. Test Coverage for Code HR Yes
8. Functional/Black—box Testing HR Yes
9. Performance Testing HR Yes
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— Static analysis
Technigues/Measures SIL3/4 Confirmity
3. Control Flow Analysis HR Yes
4. Data Flow Analysis HR Yes
9. Walkthroughs/Design Reviews HR Yes
— Dynamic analysis and testing
Technigues/Measures SIL3/4 Confirmity
1. Test Case Execution from Boundary
. HR Yes
Value Analysis
5. Equivalence Classes and Input Partition
. HR Yes
Testing
6. Structure—Based Testing HR Yes
— Test coverage for code
Technigues/Measures SIL3/4 Confirmity
1. Statement HR Yes
2. Branch HR Yes
3. Compound Condition
— Functional/black—box testing
Technigues/Measures SIL3/4 Confirmity
3. Boundary Value Analysis HR Yes
4. Equivalence Classes and Input Partition
. HR Yes
Testing
— Performance testing
Techniques/Measures SIL3/4 Confirmity
2. Response Timing and Memory
. HR Yes
Constraints
3. Performance Requirements HR Yes
— Software validation
Techniques/Measures SIL3/4 Confirmity
2. Performance Testing HR Yes
3. Functional and Black—box Testing HR Yes
(2) MM AT
7F ZAL
e RAMS ZZAMAl| FAtE &5 oFE Feolsty| s, =HF7/o &
oM EID|RE Sa I B

RAMS &=zt Z2nsg =

(Verification and Validation)

thAY 250 H45E
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Validation

, Activities Validation result
item
Conformed by correctness,
. i consistency and adequacy
Verify system requirements
. ) Correctness
Verify quality management . L .
an . All the verification items was
Planning P . verified and the review of
Verify RAM and Safety plan .
& ) input/output was performed
. Verify PHA .
Requireme . Consistency
Verify V&V plan . .
nt phase . . The system requirement was
e Verify Hazard log )
verification ) ) registered at the system
Review of input/out of the , ,
report requirement matrix
phase
L Adequacy
Verification methodology . .
. The verification result was
summarized in the verification
result table.
Verify RAM and Safety plan
(updated) Conformed by correctness,
Verify Safety requirement consistency and adequacy
(updated) Correctness
Verify PHA(updated) : All the verification items was
) Verify Hazard Analysis results verified and the review of
Design & . .
. Verify Hazard Log input/out was performed
implement .
ation management Consistency
hase Verify PSD design . System requirement and safety
P . Verify FMECA requirement were registered in
verification . ) .
renort Verify RAM analysis report the trace matrix
P Verify Test plan Adequacy
Verify Test procedures . The compliance matrix for
Review of input/out of the I[EC62425 was reviewed for the
phase verification and design
Verification methodology verification sheet was appended.
Conformed by correctness,
Verify the quality control consistency and adequacy
results related to Correctness
manufacturing and installation . All the verification items was
Manufactu Verify FAT(factory acceptance verified and the review of
ring & test) results input/out was performed
Installation Verify the SAT(site acceptance Consistency
phase test) result of the installation . System requirement was traced
verification Verification of Hazard by the trace matrix
report management results Adequacy

Review of input/out of the
phase
Verification methodology

: The compliance matrix for
IEC62425 was reviewed for the
verification and design
verification sheet was appended.

e AZEQOf Y CHAYE g5 S0l 4

0l

Verification
[tem

Methodology

Verification Result

Validation result
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Verification

Methodology

Verification Result

Validation result

[tem
SW Qualit Technical reference | The verification was Conformed by
Assurancey of SWQAP and performed based on the document
L IEC62279 was SWQAP and IEC62279 and | evaluation table
Verification .
used there was no defect. with comment
The document review by
SWQAP was satisfied and Conformed by the
Technical reference | there was no defect with document
SW of SWQAP, the document review by evaluation table of
Requiremen | document review verifier comment. The SWQAP and the
t with IEEE1012 and | verification by traceability document
Verification Traceability Matrix matrix with the input/ evaluation table
were used output document was reviewed by
performed and there was verifier
no defect.
The document review by
SWQAP was satisfied and Conformed by the
Technical reference | there was no defect with document
SW of SWQAP, the document review by evaluation table of
Architecture | document review verifier comment. The SWQAP and the
and Design | with IEEE1012 and | verification by traceability document
Verification | Traceability Matrix matrix with the input/ evaluation table
were used output document was reviewed by
performed and there was verifier
no defect.
The document review by
SWQAP was satisfied and Conformed by the
Technical reference | there was no defect with document
of SWQAP, the document review by evaluation table of
SW Module | document review verifier comment. The SWQAP and the
Verification | with IEEE1012 and | verification by traceability document
Traceability Matrix matrix with the input/ evaluation table
were used output document was reviewed by
performed and there was verifier
no defect.
Document review . . Conformed by the
with SWQAP The document review with document
o SWQAP and IEEE 1012 )
document review was oerformed and there evaluation table of
with IEEE 1012, b SWQAP, the
was no defect. Source
SW Source | Source code , , , document
) ) code review, static analysis .
Code review, Static i evaluation table
e i . review by LRDA and the i
Verification analysis review by L . reviewed by
. verification by traceability o
LRDA, traceability ) , , verifier, Source
. matrix with the input/ .
matrix and code review and
. ) output were performed and ) )
inspection of SW safety diagnostic
there was no defect. . .
module test report inspection
Document review The document review with Conformed by the
SW with SWQAP, SWQAP and IEEE 1012 document
Integration document review was performed and there evaluation table of
Verification | with IEEE 1012, was no defect. The SWITP, | SWQAP, the
inspection of SHITP result was verified document
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Verification
ltem Methodology Verification Result Validation result
. ) and there was no defect. evaluation table
integration test . .
The defect from previous reviewed by
report and trouble . e
) stage was reviewed and verifier, Trouble
report review
closed. report
All the SW requirements
which were defined,
designed, implemented and
SW Compliance matrix 9 p Conformed by the
. tested according to the . .
Validation by IEC62279 , compliance matrix
SIL3,4 requirement of
IEC62279 was validated
by test and analysis.
f th
Document review The document review with ggcr;]u(:r:r;nid e
SWQAP and IEEE 1012
with SWQAP, WasQ erformed and there evaluation table of
SW document review was io defect. The SWQAP, the
Validation with IEEE 1012, o document
o , ) SWVALR was verified and )
Verification inspection of evaluation table
. there was no defect. The .
software validation , reviewed by
defect from previous stage .
report , verifier, Trouble
was reviewed and closed.
report
Cl. ot CHzH A (Safety Case)
o IZZHME f0dFT|0A TS oMM HEF(assurance) ZZMATE & 22| 2 H O]
=5 2 £ 2ot 58S otEst=X] SYsH| s &M gt
o Jlgt MHAM FTHE ZE UMM 2350] 7[&sEH (HF “Safety Case”)

(3) M3X otHY HE7(2 "It

o
>
I

Sg o4 EIl BES SsiM AJRTO AIAHO| it RAMS B2l A=

—
5t Zeket
ATRITO] AlARO| ATE AR SFO| B0l ek XA BA HES SiiA

PSD A|AEIO CHEH oMM QFAES =&

olzfst ot QFALES st AFEIE0] A|AHL] J|5/oHH QLFAIYATL &
=

= .

PSD AlAaHlg S8 g0l PSD EFTAIUME J|HIczZ HEXM J[ZT HhA
(Systematic Approach)2 &5t0 QUEHO|AE EZetel MEAIAR £=ZFo| Y FA
(Subsystem Hazard Analysis)& &g

A= 2||lol ofst MZH S AlHSR T, 2HEX|Y 2" 24 (Operating &
Support Hazard Analysis)& &35t0d & X[o| 2&sH M S AlETH

=M2 Sl TEE MU 2 AARLSTAIFAM(System Requirement Specification)
of Hrd =0 AAH L& MA(System Architecture Specification)oll BFA=!
XY e 24 =0 st 2oz 2H7| ol tiet LA HolFE.
= 3*%%% =9 7|&e| Extol| w2l EAME1, 28 tfed 2 A[ABES oHHTE AL
S 28t ZR=EZ(SRAC, Safety Related Application Condition)2 2 BHHAE

°| RAM(Reliability [AI2l =], Availability [7F2X£], Maintainability [FXI2
2M8 25104 FMECA (Failure Mode & Effect Criticality Analysis) % RBD
(Reliability Block Diagram) 241 £aHi gt
oMM HILE Soll AlAHE F AT EQ O ot 2tzof Cish A=o| HItE.

o S 0 —
AAR 2o MA o SHEQo] MAHof it Bhol.
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ol 4
AlAED oMY H2ZF g3o a2l ol "HIotEIA del (HE “CfF25M CHALA
PSD A[AHRI oFHM "I H11M7)
SIL 215 =AY &5 2 "ot
-zt CHAE Fe g5 e 2 O ZiuEd cisf s kM "HIF 7| ZHISA:
Independent Safety Assessor)2| HI7IE 23
- Z+t 230l sl ISA "It 2|740| Assessment Record2 &l =0 AR-xxx 2 &
of A=z FE=of Grt oA o g 8 ol 22|=Agct == 4
o|Z4 (Initial AR) ofl CHsll 7H&E (Rev)2 Sl H7F =8 2AdS 6HA3P°°' Ct.

~meEgo] MA|/atel Ebflol fEt ZEAIRl QFEA ZEAL
(o]

- 2 ojHe MZiTol wal CI(HEAl £8 ), C2(+E HD), C3(HE FH)
Soz e, Clo| Ut AT sigsts ohilg gS0| g2s| e Hee

©oleict,
- 235 & dF = Audit ZHHOlAM Ao YL =0 AR-101 ~ AR-105 2 Z0|
Audit ARZ SPAHO| M A|E

- &3 "It Approve, Closed & &0 HaMoz =0 Z2EHS ZEAlst
04, Assess = ISA 7} WJ} &, Ready &=0| FdEASLL HIF U7 & =S
LIEtAH CF

Current AR Initial AR
Phase Action Status Rev HHEAAEE

No C1| C2| C3f C1| C2| C3

Quality Management

Approve | 00 - - - -1 - - -
Plan PP
yyz | FAMS Plan Closed | 13 | AR-001 |0 [0 | Of 8| 3 11 100%
| configuration
e N Closed | 11 |AR-003 | 0| O Of 0| 7| 5 mo =2

Management Plan

Verification and
o Closed 05 | AR-002 | O 0 0] 3 7 1
Validation Plan

Preliminary Hazard
Analysis

Closed 13 | AR-004 0| 0f O] 8] 6| 9

Safety Requirement
e Approve 10 | - - - - - -] =
Specification

100%
A System Requirement

Approve 07 | - - = = = = =
Sl Specification

gorsz

Test Specification Approve 09 | - - - - _ _ _

Requirements and
Planing Verification Closed 02 | AR-010 0 0 0 3 B 1

Report
FMECA Closed 07 | AR-005 - - - 2 2 1
RAM Prediction
Closed 09 | AR-005 0 0 0 8 51 11

Report
Sub System Hazard

) Closed 12 | AR-006 0 0 0 21 111 0
Analysis
Interface Hazard

Al A& Closed 11 AR-007 0 0 0 8 6 3 100%

Analysis

System Architecture _
A L Approve 07 | - il - = = HotsZ
Specification

SIL Demonstration

Closed 10 | AR-009 0O 0| Of 19| 9| 10
Report
0 ting & S t
perating & Support | iosed | 11 | Ar-008 | o ol of 4| 4| 2
Hazard Analysis
Hazard Log Approve 04 | - - - - = = =
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Hardware
Requirements Approve 05 - - =
ot= 4 ificati
or=7l [ Specification 100%
of Hardware Design
A e Approve 05 - - -
= Specification W=
ct
= Hardware Test Plan Approve 04 - - =
Hardware Test Report | Approve 03 | - - =
SW Quality
Closed 05 [ AR-011 0 13
Assurance Plan
SW Quality
Assurance Closed 02 | AR-015 0 1
Verification Report
SW Verification Plan Closed 05 | AR-0183 0 6
SW Validation Plan Closed 03 AR-014 0 4
SW Maintenance Plan | Approve 00 | - - =
SW Requirement
o Closed 08 | AR-016 0 8
Specification
SW Requirement Test
o Closed 12 | AR-017 0 13
Specification
SW Requirement
o Assess 05 | AR-018 1 3
Verification Report
95%
Tools Qualification
Pl Approve 01 - - =
sme A HIISSHOUA
glop | COTS Desion Closed | o1 | AR-019 - i C.1 (&)
A9 Specification st=ge
cHY| SW Architecture &
Design & Interface Closed 05 [ AR-019 0 8 20217
Specification =20
SW Integration Test
Closed 05 | AR-021 0 10
Plan
SW/HW Integration
Assess 06 | AR-020 5 11
Test Plan
SW Architecture and
Design Verification Assess 01 | AR-022 3 8
Report
SW Module Design
o Assess 03 | AR-023 1 8
Specification
SW Module Test
. Assess 02 | AR-024 11 11
Specification
SW Module
o Assess 00
Verification Report
SW Coding
Assess 00 | - - -
Standards
Tools Qualification %
Assess | 02 | AR-026 4 7 90%
Report
COTS Analysis ANEE21A
Assess 03 AR-026 - 3 _
Report 424 EIHWIIS
Al SW Code Review A 00 A H A0l A
= rove - - = -
Gy | RepOr PP NEEEEST
SW Data Flow Report | Approve 00 | - - - 2R
=)
SW Quality Review ~ _H
Approve 00 | - - - HIAMEZ20|
Report
2% Pass &
SW Module Test Assess 00 | - - - SAM

- 109




Report
SW Source Code
L Reply
Verification Report
SW Integration Test A 00 |- _ _ _ B
Report 55688 ESENEC X0
SW/HW Integration ERE RIS
Ready
Test Report
SW Integration 2021. 7
. Ready Z20I
Verification Report
SW Requirement Test
Ready
Report
Test Report Approve - - - - = =
Installation Manual Approve AR-031
Operation Manual Approve AR-032 95%
Maintenance Manual Approve AR-033
Manufacturing Change,
Instruction Approve - N - Maintenance
g2 g g
Manufacturing and SXEZL=AS0]
2 Installation Ready AR-034 =TSR
CH| Verification Report =]
4 =C} =
SW Change Records Ready - - - - = - | B3 ZEA
W Mamnt Close &
aintenance
Ready - - -1 - - - UESE=
Record
SW Maintenance Ready _ _ _ _ _ 2021 8
Verification Report E
SW Deployment
o Ready - - - = =
Verification Report
SW Validation Report | Ready
SW Validation
I Ready
Verification Report
Design and
Implementation Ready AR-012 90%
Verification Report
dEEHH=
Validation Report Read AR-035
fon mepor 4 A3, NE,
Safety Case Ready AR-036 IECH B85
.= | Technical Safety Aoad AR-036 aues
;;I Report eady Helole A2z
SW Release Note Ready - - - = = EYUNERE
- ANE, A
Requirements AbDrove 08 | - _ B _ =a0|=
Traceability Matrix PP S=HAe
1st RAMS Audit Closed AR-101 0 0 0| 4 0 2021, 8
2nd RAMS Audit Closed AR-102 0 0 0| 4 0 EZ0E
3rd RAMS Audit Closed AR-103 0 0 0] 5 0
1st SW Audit Closed AR-104 0 0 0 1 0
2nd SW Audit Reply AR-105 0 0] 6 0
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3. ATLTRS S 2T L BE YN T

1)

AR5

ot

21

(1) 845 AF7HLM

y (=2 |
= | Moj2oleiHolA BAl HH o Ta M=t

otx} OIE{H 0| A, SURXF OIE{HO|A, WS HX| E/HO|A AIXE, ARA,

S EST=RnbY

PSDC)2| €At QAE T 0|, ALSAtQIE{H 0|2 4
o

- WREAIEE AlMEE TAL Y ST S Y Aol AlDYE BT oH Bel

£ Eof o & Yot =2
o BT ZALMEES: T ZAIHE PSD HEEAM, CfF ChAl AZE TN
o REEAM F ZZ MEE AN Y MM, ZAH AIAH oFMAM EMAM | Hazard
Log
- O Chafed

BEyrs Ag2izof @A U PEA, MOAIAH MH o M
A

o
e Al A A5 EIM, JHEet Y A MR Z2MA b

—

M "o}
B, HE HA M| A
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