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1. 1ELHI 15 STAMNP Workshop in Japan

BETEREE

(Electronic Interlocking)
T Tl

(Function layer)

FybD—IR
(Network layer)

E BN

(Terminal layer)
BT
(point. maching) %5 R (signal)

Copyright 2016 kyosan Electric Mfiz. Co., Lid. All Rights Reserved.

9 zm=muEm ;

15t STAWP Forkshop in Japan
2016/127

1. [ELoI
2. STAMP&#T (FS-CPUT B DE4HI)
2-1. Step0 #{#1 FILTUb NF—K REFHDHTI
2-2. Step0 #{f#2 aUFO—ILARSIFr—DHEE
2-3. Step1 UCA(Unsafe Control Action) Mt
2-4. Step2 HCF (Hazard Causal Factor) D5
3. A OPHADEHI (FS-CPUT B D EHI)
4. STAMPT® & £#5Fii (quantitative analysis) (22U T
5. Bhyiz

Copyright 2016 kyosan Electric Mfiz. Co., Lid. All Rights Reserved.

9 zm=muEm .

15t STAWP Forkshop in Japan

2-1. Step0 #ffi1 THITUR NF—F REFIFIDHA 20t6r1217

/ IR ZT L \

FS-CPUT OvY

nt

OAFLEIET BT IV TUMMATHEINEEHET B,
QT VYT UNRYSBNT—RIZR AL BHINEEZ D,
ONF—RFORBELELDREFIHEHEHT,

Copyright 2016 kyosan Electric Mfiz. Co., Lid. All Rights Reserved.

D zm=mEm .

15t STAWP Forkshop in Japan
2016/127

2-1. Step0 #ffi1 THITUR NF—F REFIKIDHA

St
BROSSNEE - BHHE
T —— twEEADYT O

. | === EXO¥ IMDS5RTRE

o 25 S
R R AP P P

BB RFH201

2016%11A9A,

D mm=nmEm
o 10

Copyright 2016 kyosan Electric Mfiz. Co., Lid. All Rights Reserved.

15t STAWP Forkshop in Japan
2016/12/7

2-1. Step0 #ff§i1 PO TUR N —F,  REFFDBEAI
Railway accidents (2015)

Train collision
Train derailment

(Vehicle derailment)

(Train derailment)
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(JTSB Annual Report 2016)
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2-1. Step0 #ffi1 FHITUR NF—F, REHIKIDHA

&1. Step0 7HLUTU, NH—K, RLFHFDH R

FYLT Uk (Loss) /\¥—F (Hazard) R 2% (Safety Constraints)

ANBRAIER FIREGRGE | (H)HAORICHIEIL—AT | (SC1)EMOBIRHAEE, IRYK
£33, HEORLAHHEEERZD.

(ANBRAER JEMRLE | (H)BELEWT—244EDHY | (SCNEEOBEEEL., BYR
FEGHIESNS, HEFOR L AIHIEREERZ D,
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2-2. Step0 #f#2 aVFA—JLRNSIFr—DEE

15 A (Controller, Controlled Process) D2
+7x—)LE—JCPUH

VT ILIFER
ISSLIVIFER
Control Action \
7 HABX Ay
Jr—t—7 SUTVIFE e ES)
CPU [“Feedback |
FEHRSITYREL T4—Kriwot|
EHSAS ANE.
Control Action
P YL—thh
———————— SSLLFE —————————
Feedback
HIETEESHTYEL T4—Kriwot|
TR BAAD UL—

Copyright 2016 kyosan Electric Mfe. Co, Ltd. All Rights Reserved.

D mm=mEm
o 13

Ist STAWP Workshop in Japan

2016/127

2-3. Step1 UCA (Unsafe Control Action) D3

STPA Step1: R THL O ~A—ILT -3 (Unsafe control action) M5l

UCADQBEA. NF—FIZOBASBNDHSIVIA—LT I3V DFEE
EHEICTHEEBMELTEY . REKQ T TUTIZH SN 5,

1.Not Provided: RENF=HDAVFA— LTI avARBEINTOEL,

2.Incorrectly Provided:
NF—FIZOBEABEZTIDHSH. RETREVIVIA—LT I avh&BSh TS,

3. Provided Too Early, Too Late, or Out of Sequence:
AVA—LT I AV DRIV NBTED BT ED. FREOLNIIERFIC
BREETLVELY,

4.Stopped Too Soon: AVrA—)L7 72 av AT CIZEFS HLILERANETE S,

1
NYF—RIZOBHABBIDHZAVO— LTI A DHHE
LABTDSTPA 2 & I @S TL = Incorrectly Provided (. M2->7= #1153k

HRHEINBITIEAL, TBo-F B TELLFIEERAS RSN D IOBHRED T,
4 [&MProviding causes hazard |ER2# T HL5IHESN TS,
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2-4. Step2 HCF (Hazard Causal Factor) D %E

STPA Step2: Causal factor GERER) DHEE
STPAD &% DEXREEL T, STPA Step 1TH#ERIL=UCAD R E &% S Causal
factor &, FHEINDZERTIAOHEETS. (BRSNfzaVbA—LT oAy
MFEIN TS, ZRITHESTLVELY)

(1) AU FA—L AN ERERDIRY PRE

(2) FBEHALA—LTINTY X L HEREE DRI, TOERDER, Bo-EELER)
(3) FEE. A2, FLEIFERLETOERETIL, FEYLIRE,

(4) AVR—RUrDFEE ., BEICLDELL,

(5) RBEYLEITL—R N9 HEWNETA—FR\vIDTE, T4—RK NI DEN,

(6) FERLIERD UM, FILERORMN, MEDFERKE, T1—F/ v DB,
(7) #1EDEBN

(8) F#EYNF = (FEHLEAVMA—LT I3y AVPA—LT IV DR X,

(9) AaVhE—LT I ar OER, TOER AN DREFEFHRY,

(10) RFER., F-FFEESNDEE

(1) YRAFLISNF—FESIERIT IO ERH H @

AVRA—LL—TOFNIZENTF BRI SR HERLI-HD

KISTAMPF ISR T SIEMEE) IPA 2015587
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2-5. STAMP D fi##ft

79Tk (accident)

AT L (system) 1
E NF—FIZZZEENS o
BEERERBFI HRn

RI—E 2
A NY—RIEZETEER

(Train ionArgin Yerailme 77a—F
b TR L

(top-down approach)

YR AL (Risk Level)
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3. BEF OPHADZEHI 2016/127

DREER @nHF—K
QBRFROFEHIE

@NF—FI=EBHRD
REELAL

s-cpu sioce systameuEs
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3. BEF DPHADZEH!

EEESND Py

ANEZDHE
52%%

NY—RICELSERZRITT SiRh

FHUFUE ﬁ@ EDNF—RIZZBH
faccident) FFO—F
RhLTYT L

(bottom-up approach)
YRIL AL (Risk Level)
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4. STAMPT®E 8 #FHfiIZ DL T

NETOREEVATLA

L

SRT LO—ERITHEAE L LIS
[FBTHRIEBELLELT, FIEEELT
&3S RT LOENME

| REWEFTOUEENL. BRI, RE1ENSUR
FEZ TV AT LEWE

"T" (Quality of service)

‘ BFONELDBIR. HRHOE
o e B ERRLHORREEA,
%55, BIEE BT O

J LHTIEF+5

(satory) s B (Avaibiny)

‘ + TEHETEEHICEHE
. T RAMSOERA
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4. STAMPT®E 8 #FHfiIZ DL T

IEC62278(EN50126) RAMS#ii&

INTERNATIONAL IEC
STANDARD 62278
=Lt

Railway applications-

Specification and demonstration of
reliability,availability,maintainability
and safety (RAMS)

et o roabiy,
skt
5

-
A 75T, B REE (A
ol

B E-

BB, 7ISEYT1 REH RE
% (RAMS) O i A& EEE
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4. STAMPT O EE#FHTiIZ DL T

IEC62278(EN50126) RAMS#ii&

[ = ] Loy
2YRIBHOENE
NF—FOT DR

AT LR R UROEERIE
7 VRIS DD
T 8%
is) WEEHBE

sazsEsEm

AT LEN “’H e

AT LERBRORY AT

63 T1—X3:URVHHT
631 B#
a) VATFLIHESNF—FERETS.
b) /- FEBIFRITERENET S,
o) NF—FOYRIERYHT.
d) BB URIIRIOAL FTOLRERIT S,

BV FEEFL
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4. STAMPT®O E2HIFHIEIZ DL T
EIERR
NF—REREE
Stepd #f1 FIUTFU NF—E REHMOBA (S THH

B KIS SRRDRRIE LA

(@NF—FILBRBEDRASLAN | o e 2o s mro] oo
S D R R0 B4 SRR TH R TR
IEC62278 RAMSERM | e o e e
4623 %3 e FHEL | AOERECEEST L OPEEe N .
GEITRYRE
DBEER | \YP—FE3IESRITERERE
Step1 12T UCA = S —
(Unsafe Control Action) M3 P e CRERRET S, 1 FTOORET SETRERS
B ROREE| F
®ﬁﬂ§$§®%$ﬁg Of;;‘;v PERFRELHS. § EFMEND i
[ECE2278 RAMSIRH: |y |sarisrmemoscsonmins morrsssmscnssseras
4622 %2 P | R TR
BigTnigipeoy e
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4. STAMPTOEEHFHEISOLT e 4. STAMPTOEEHFHEISOLT b
N £ —F I—FI
B2 e eaare o sz ] e
4624 %6 || w f::r ‘ EEER ‘ ‘ ORBERORERE ‘ DHEED
HEIZEYBE o YRILAIL
s = ! N BYRILAL
es (e = &0
ﬁiwj‘l" e L L L
mg e s ww T — N T
Step2 IZTHCF BT e v L ke [— ) T [ o | v | o g | e
AR (Hazard Causal Factor) D%
®@FRILH e | e
HOERRE | BEIFUAICELRN =S OHIMEBERE N b
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5. HhYIz a0ter127

STAMPfRHT

BSR4 HAELBE (Preliminary design phase) [Z1TL).
RENHRTELEEHRL,

ZD%. FEEEDH DT T, STAMPEZETLTLSD . &I THHE. &
DESIBETEINEEZ. byTH D2 (top-down) THEHTL,

‘s@%

E%ET5E T BXFE (Final design phase) (<.
&R (N—FHT) EDa—IL(YIRITT)LALIZEIEMOFMEA
EEREL. R LT Y7 (bottom-up) THEN T BIHHERT 5.

FMEAfZ#T
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5. HhYIz 201611217
D LDEBTVRATLOBRETRS

5| EHHI S AT L (Train Control system)
L e rERE

(intrinsic safety)

(functional safety)

Unified Train
Control System

Safety0.0 Safety1.0 Safety2.0

BADFE/ n ZEEHEH =) | @ ZNZND

[CHEBRAR \ INBZIERE
T@|IDCE

CRDREZE

IR DR )

Copyright 2016 kyosan Electric Mfe. Co, Lid. All Rights Reserved.

D mm=mEm
o= 29

Ist STAWP Workshop in Japan
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ZHEEHYMNES
ZEVvELT:

Thank you for your attention.
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