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Abstract

Since around 1996, the authors have developed a fatality risk evaluation methods utilizing ship
design information directory aiming at designing an individual ship. Risk is defined as a
frequency of an accident and the fatalities caused by the accident, and accuracy of those is
important for risk analysis. Furthermore when designing an individual ship it is not desirable to
spend much time in risk analysis. The simulation based risk analysis method which is used in
design of an individual ship was developed considering such things. SAFEDOR which is one of
EUG6 research projects, aims at Risk-Based Design which deals with safety as one of parameters of
objective function not as a restriction. In SAFEDOR fatality risk is estimated using simulation
programs, which are time-based flooding simulation, fire escalation simulation, evacuation
simulation and etc. The approach is same as the ours.

In this paper an outline of the fatality risk estimation methods of an individual ship, data-base
of ship design information developed for managing data in order to enable to carry out several
simulations easily, methods for enabling to shorten time consumed for simulations and an example
of fire risk analysis as an application of these developed methods are shown. Furthermore to
improve accuracy of fire risk evaluation, fire escalation prediction methods are discussed,
verification of a two zone model program and a CFD model program for prediction of fire
escalation by experiments, and shoat time estimation method for obtaining accurate fire risk by

combining a 2 zone model program and a CFD model program are proposed.
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Ry R 2O HFEET B GREEE & B KBRS &
RELT, ZOBREDY 27 OEM FE BT
5, ZTOXIBRFIERIGNFET IREOZ & %
VR E PR, FIEATEBELCLRVWREOZ & %
JERIE &S Z EI2T 5,
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DHAEHEDA XY FOIAFIETOBEINLTND
o, oL RMEIIFELRY, 29 LM
BT, MWCAELDEEZXDZEDTEDL ANV
FEICEET D, b CIE. mEHEE X BB BAEE S
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HEEEBR AR R R O MR B A f(x). Bh KA
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Thbd t OREEMEEE h)E 35 &, h(®O)iT
K@D L kDN D,

W)= S +t)g(v)dy

h(t) Tt=0 CTh 2%, FAERENIFIZFRSEIC
705 X O ICHERIERM ts, tsm, tml, tl R D, t
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R NN —TOERENTHEELEEEE 250
Holemd, ThooH5oMEL2 pl B LW
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#-5.2 MREMIZEB T 2 kK /1B EH OB ELFT
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KB/ PRFEFE =R ELK UNCESES =
JEEE 59 112
6 BE = A B AR = 148 540
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FEAELFTANA 95 351
Ein 380 2280
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NTWDHRBIFDLETES L TEEKK O A

1 2 3 4 SICES) p2 (271 ‘/7?“(HJ<)I p3_(BKBEFAHD pd (HKHHEK)
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1 0.9 5 30 EEND,
- RSN
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P e el 75 HEBL. Bk,
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6.0s 0.33s
AR, . H KRN, A7) > 7 T Bl R,
o Ay L] 180 g 190 p 1 | 190 | 200 NefikpeispaBinzh, ©o%ilAbIkIC
12 L &k
W 0: N5 0:
PRI 1855 1.7s 1955 1.7s
i . I KRG, 27 ) 7 S REh R,
a2l | VW KBRS D, & D% iH KR K
0o
i) Y25 P KRR, 27V > 7 T BB,
e IR L) 190 1200 usjepe it pgikste, = o ikt ok
N\ b L 1.
R [
195s  1.7s
JH - I KR, A7) 27 5 R R,
7=TA I%kb’éliﬁﬁﬁﬁ%mo 2L 3EPREREUSS
3 /5 N N S e N e =
X-5.5 [EIZGE LA X2 MMeo kDR & R 2=
ESNEY N =N " < N
#-5.4 R A SO REARY 27 FEE
PR TR T —F A3 TR T —H RS T=FTR6
KRR IEE 2.51E-03 | 2.51E-03 | 2.51E-03 | 2.51E-03 | 2.51E-03 | 2.51E-03 | 2.51E-03 | 2.51E-03 | 2.51E-03 | 2.51E-03 | 2.51E-03 | 2.51E-03 | 2.51E-03 | 2.51E-03 | 2.51E-03 | 2.51E-03
BEK AR 0.207 0.207 0.207 0.207 0.207 0.207 0.207 0.207 0.207 0.207 0.207 0.207 0.207 0.207 0.207 0.207
EEEHARUE 0.125 0.875 0.125 0.875 0.125 0.125 0.875 0.875 0.125 0.125 0.875 0.875 0.125 0.875 0.125 0.875
kR 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
kB DEOREEIEE 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
TEAREIDBIIESE 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
AR RYEE 09 0.9 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
APV S SIEN S KRR 1 1 0.96 0.96 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
K BRRR SRR/ B RESR 1 1 1 1 0 0 0 0 1 1 1 1 0.5 0.5 0.5 0.5
VAR A R e SR 1 1 1 1 1 1 1 1 0 0 0 0 0.5 0.5 0.5 0.5
NEHRFEH(EE) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0
AR EM-EM) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0
AFRER (ML-ML) 0 0 0 0 39 39 22 33 40 39 26 33 38 34 40 34
AFHBRHELL) 0 0 1 1 48 48 38 38 48 43 38 37 48 39 48 46
FIEATEFR 1 1 1 1 0.798 0.202 0.798 0.202 0.798 0.202 0.798 0.202 1 1 1 1
LFUAT NS REREE | 0.008 0.008 0.027 0.027 0.002 0.002 0.002 0.002 0.008 0.008 0.008 0.008 0.008 0.008 0.027 0.027
PFUAI N —-TREREM | 0232 0.232 0.316 0.316 0.166 0.166 0.166 0.166 0.335 0.335 0.335 0.335 0.335 0.335 0316 0316
LFUA TN —TFREEEL) | 0.760 0.760 0.657 0.657 0.832 0.832 0.832 0.832 0.760 0.760 0.760 0.760 0.760 0.760 0.657 0.657
Eiﬁm@%ﬁ;ﬁg\ﬁ@ﬁ 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 2.00E-08 | 1.25E-07 | 1.82E-06 | 1.02E-05
Ei&%m&@gﬁﬁg\ﬁ@%} 0.00E+00 | 0.00E+00 | 4.10E-06 | 2.87E-05 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 3.20E-06 | 1.86E-05 | 2.88E-06 | 1.86E-05
P RO A RIRRIRE 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.45E-07 1.20B-05
V”)T’Zﬁ%}f*é%xm 0.00E+00 5.28E-05 0.00E-+00 0.00E+00 2.18E-05 2.15E-05
BRAIZITHR 1.21E-03
BEMIIRT LR 7.61E-05

(378)




LIEDOREDREZRD S & 0.207 & o0, 1=,

g L2 e
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1.13x104, FIRME & LT 1.73X107 & 72 o 72,

X-2.2 X v 2003-2007 4 D ik %My D K S5 JIE3E O I A B, K-5.6007-~" =y N _EF O KR 0 3B i
EAERDDHE 000251 E/oTe, TNHDMEE EFEOL  THERDTXTRWL 256 O S M0 O FDS fEHT

BEF-5.4 ITANZ EITED,
DO TR, ERBERDDLZENTEX D,

—iLET DY R

MRO—BlZRT, 2. R-5.7007-~"-V")IZ
BRI2002 12 & U fifdT S 47 — Bk ik 38 IR BE O RF R 31

ZTOFREFR, £-5.1 BIOX-5.1 IZRTHREMO—F oObL L THEEL I 2L —v a2 il 2HE0®
LEFATIE, BRAKIBERI R0 ERfEE LT HRBO—F %257,

6. RSV AT HEE D kAL

#£53 AR =T U AEBDOKFEA N PORDFERBLOBH S I 2L —T 3 VBT AmEREK

RS a=Z L EX
gz | POSEEDENE L s WAL
157 B IS3 S . IS . IS . IHNE . IS 7
é;g . % g Fﬁq (TgM K) TSM KZ} ? L) 'ﬂg))[i\;;jﬁ—ﬁ) TSMKZ) ) b H;))H\:fru’j) TSM KX] \L) H;){H\;n—ﬁj TSMKZ) ; b Héﬁ;r”‘ji) *i
1t (see) [P (pg i) [P (g em) [ PR (g ey [P (rgom | g
(sec) (sec) (sec) (sco) (sec) (sec) (sec) (sec)
=R 2 (AT 7 T RkT))
Te 0 11 11 167 167 0
A Ten 38 18 56 177 215 0
T 70 22 92 183 253 0
T, 133 28 161 193 326 1
Tg 0 11 11 167 167 0
B Ten 38 18 56 177 215 0
Tap 70 22 92 183 253 0
T, 133 28 161 193 326 1
L — % 3 (5B i AR A )
Tr(Ts) 0 11 11 190 190 190 190 190 190 0
A Teyp(Tsn) 38 18 56 190 228 188 226 194 232 0
Ty (Tml) 70 22 92 192 262 187 257 196 266 33
T, (T 133 28 161 200 333 188 321 200 333 38
Te 0 11 11 166 166 177 177 190 190 0
A Tey 38 18 56 176 214 184 222 194 232 0
Tap 70 22 92 181 251 187 257 196 266 22
T, 133 28 161 188 321 194 327 200 333 38
Tr(Ts) 0 11 11 190 190 190 190 190 190 0
B Tey(Tsn) 38 18 56 190 228 188 226 194 232 0
Ty (Tml) 70 22 92 192 262 187 257 196 266 39
T, (TDH 133 28 161 200 333 188 321 200 333 48
Tg 0 11 11 166 166 177 177 190 190 0
B Ten 38 18 56 176 214 184 222 194 232 0
Ty 70 22 92 181 251 187 257 196 266 39
T, 133 28 161 188 321 194 327 200 333 48
S — s R 4 (AR BB D) -1 IR 1 )
Tr(Ts) 0 11 11 190 190 190 190 0
A Tey(Tsn) 38 18 56 190 228 188 226 0
Ty (Tml) 70 22 92 192 262 187 257 33
T, (TDH 133 28 161 200 333 188 321 38
Te 0 11 11 166 166 177 177 0
A Ten 38 18 56 176 214 184 222 0
Tap 70 22 92 181 251 187 257 26
T, 133 28 161 188 321 194 327 37
Te(Ts) 0 11 11 190 190 190 190 0
B Tey(Tsn) 38 18 56 190 228 188 226 0
Ty (Tml) 70 22 92 192 262 187 257 39
T, (T 133 28 161 200 333 188 321 48
Tg 0 11 11 166 166 177 177 0
B Teyp 38 18 56 176 214 184 222 0
Ty 70 22 92 181 251 187 257 40
T, 133 28 161 188 321 194 327 48
s — sy 5 (5 R BRGE SHE T I AR T )
Tg 0 11 11 167 167 190 190 0
A Tey 38 18 56 177 215 194 232 0
Ty 70 22 92 183 253 196 266 34
T, 133 28 161 193 326 200 333 39
Tg 0 11 11 167 167 190 190 0
B Ten 38 18 56 177 215 194 232 0
T 70 22 92 183 253 196 266 38
T, 133 28 161 193 326 200 333 48
s 26 (B, KD TBET T HHD
Tg 0 11 11 167 167 0
A Tey 38 18 56 177 215 0
Ty 70 22 92 183 253 34
T, 133 28 161 193 326 46
Te 0 11 11 167 167 5
B Ten 38 18 56 177 215 5
Ty 70 22 92 183 253 40
T, 133 28 161 193 326 48
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(CFD ; Computational Fluid Dynamics) #F
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