58 2 [B] STAMP D—93av ) HRINE

S48V

STAMP/STPA % WA~ XA N7 L — LT — 7 D%

Suggestion of Risk Management Framework by using STAMP/STPA.

B8 -RRE

BEBEERBRY-EX & BER W BSOEH B2

ISID Hoonhee KIM, Motoki ANO, Naohiko SAKAI

wi=

BEIEZEHEORISZET(E. BIFOUA T - BIEF7EEL T, FTA® FMEA-DRBFM RRENZALSNTVS, SEIDEET(E. BE
FOURTHhE - EIRTTIEIC STAMP/STPA ZFVSZE T XAPER TOUAIEI TRHIIER R TON\T — Re (Tl - BT TE 3Lz
RUIZW. ZU T, BUZRY - )\W'— ROIRE - 135R - W ROFTIIR I/ BIZE T2 HICEIE(RAL)IHIET. HAMBIBURTEIRII TR
MFEBREETOURVEEETEZIL—LAT-VERET D,

Display Plant Status
GEARBOX GEARBOX
(Plant Status) HGONDENSER (Plant Status)

eactants to rea

i REFLUX

; VAPOR

3 CATALYST

3 (1 b

; WATER | WATER
; WATER, w Functions

1 ’ ’ ! Described

} : REACTOR i

I
'
I
1

‘ 7 : :
s LCOMPUTER & .. ... B

Close WATER

Figure 1 Control Structure Diagram (C#EE%BAC

Figure 1 (&. STAMP/STPA Intermediate Tutorial DZEHlEUTHRITEN TLS Control Structure Diagram T, 1> b0—3
(COMPUTER)(CH#I4H1I7> R(Open/Close WATER/CATALYST)(THIZ . &I>HK—%> NCHUTEDHEEEBAZELTVS,




Figure 2 T(E. STPA O A RI—RZAVWTRHIEHIIV RIS UCA ZHiH (&)L, YIERRERIENSE

Guide word for identifying UCAs Guide word for extracting failure mode or Risk

e ™ T g 0 n n n o T g 0

: .

2 A E—— [S———

st Acf |
& Target T
W | T T

ST

ppr— 15 et

R —— e | e e X

P —— == oy

B R T g o ot e s e -

0 [aremt

"

n B T

sl SR
o Bl ‘T 7
D E F G
[STPA
Mot Providing causes hazard Providme causes hazard Incorrect Timing / Order [Stopped Too Soon / Applied Too Lone:
rl Target P e

control | control . — ! I
Action | <" ———— ﬂ L ! LI _ I

H

Exlemal element causing deeradation

|lmerna| element causing deeradation

Ifhmidnty

[Temperature

[Pressures [Magnetic-Electric [Structural [Chemical  TMagnetic-Electric

Figure 2 Guide word ZZ&Z(ZHIf1IY> RS UCA. BEEENSURZ I

(FBHEBN SR ES A

BER. IR MNP TRE LTI ER)NSZHEEDUR ) (FRE) 2L TWS, Figure 3 T(d. #itBEnz UCA PURY%

FMEA FZZ(CEDE.

FZZDHT(RPN)RE - 35

S HAPEAENRTND.

Function .
Component UCA / Risk (Effect - RPN) Cause-Countermeasure- Task
Control
] Unsafs Gontrol Action 7 Risk Hazard / Risk Gausal Corstrai ‘Countermessire task
Comecpect z St~ Suils m = Detaiks «| ren [+] Factar S Comtantl 3 Y1 Jaskdetals  |v| Personinchage |v|  Duedate | Prosress -
(BEARBOX o [Display Plant Stetus
Help reactants to resct
2 (CATALYST firt it
Let the reactants to
3 react
REACTOR
s (Gool donn resction heat
: rengerature i e s bich arbint temperatee. heat | g0 2], oot exhoet Genate o to bt carmente to—[Fucton Evsitin, i Wi 0%
Exchange heat from . I
[COMDENSER REACTOR mith WATER e erm e of i erperste Tover
6 Structural o) cold wecken o change he =
jexchange pl
" [Conputer closes water valve while 2 not close water valve while
2 Frovidine causes hazard Corputer chs = catalyst valve open
|Open WATER
- er closes water valve before B o ot close water valve before
8 ncerrect Timing / Order catalyst closes | catalyst valve closes
[Gomputer does not open water vatve = [Gomputsr must open water valve whenever
o ot Providing causes hazard reatabet open 12021 Becauss catalyst valve is open
(Computer opens mater valve more than X = st vabe wihin X
10 S sem Ooss WATER [cerrect Timen / Orcer cconds after open catakyst = e e v oo
{Computer stops ing water valve too =i mputer must catalyst valve after a
1 Stopped Too Soon / Applied Teo Long |22 W"m water v 90 Because - Computer must open catalyst v
2 e — Conputer coms catatuaks vhen o0 2] Because Comutesrust ot coencatbst v when
(Open CATALYST =
13 Incorrect Timing / Order [Somputer opens catalyst more than X = Becase
] Computer dozs not clase catalys when -]
14 Mot Froviding causes hazard Computer d 0= Because
- [ Compuster closes catalyat more than X -]
15 (Close CATALYST ncorrect Timing / Order Computer closes catalyst =
) [Gomputer stops closing catalyst too soon =
1% Stopped Teo Socn / Applid Too Long. [Someter stops ck 202 Becouse
17 LA
Hich temperatire aifects the eaues of T Because caues = exposed [Block from extermal envronment by placine :
18 lCatalyst ortrol the volums of | 1ETPe® EAmwsT control 2501 the extemal heat i gap between gauge and environment |'ev Task Nekaiima Myy 92 0%
Valve CATALYST [Hieh Electromagnetic force could [There is no shield from |Make the metal cabinet surrounding the.
1 Maenetic-Electric csrwz e contol of vaive 4002 et BN i [l - e Task [Nakajima Myu v %
(Covline Water _[Gortrol the volume of romagrelic force could =[There i oo chield from _[Make the metal cabinet siroundre the "
20 [Vahve \cooling water presisatsns mm:a e s 00 octernal EM field. [valve. e Rl 9/2 ULs

FMEA RNSs2E

HREVRIICHUTEIRNESN . EARHNRIZIETEET ENS W TOIRI(BEHE, HAIR,
B FBIL(Figure 4)T. MFERB THMEOBRLEFROEVENS, RRURIEENETH

Figure 3 STAMP/STPA ZERD AN FMEA &

EBER XL
BB,

R=3 2



D17
Jan ‘ Feb ‘ Mar ‘ Apr | May ‘ Jun | Jul | Aug | Sep | Oct [ Nov |
Product Development | @ Planring 4 Concept Design DR l | 4 Production DR
Milestone ; H Product Design DR
0% Y Planning oy ) Concept Evaluation H
Long-term schedule Concept Alternatives
[ ox ) Gost Estimation
; Risk Extractign
Layout Design Risk Coutermeasure .
Mechanical Design 3D CAE Verification I} Publish Drawing
Experiment Verification i
! [ 8%  lntegrated Evaluation
Control Function & Target :
i Control Function & Target
Control Design Ritk Extraction :
m Risk Coutermeasure
Naliajima @ Functifn Evaluation (Experiment n:jr
IE Neu:v Task
Nakagma E New Tad]
Nakejimg (8] New Task
Gountermeasure Task .
FMEARTENMENIEHRIRY
Figure 4 XRIAVZEROMFEEIRCHET. 2AREHEZRX51E
F-9-F
1) STAMP/STPA

FMEA

Risk Management

Block Diagram

R-3S 3



