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Difference Between Inherent Safety
and Probabilistic Safety Assessment

Hideo NAKAMURA*! and Masanori YAMAMOTO*2

Abstract— There are some safety assessment, some of them are inherent safety and probabilistic
safety assessment. But, it has not clearly defined of them. This paper reports the difference of both
safeties and the way of realizing optimization of Life Cycle Cost of Safety Related System. And
it proposes the concept of Safety Cost and reports it on the Railway transmission systems[] About
the railway systems, the cost loss is fewer than the more safety transportation facilities in signaling
systems. So it is important to identify the concepts of the inherent safety and the Safety Cost must

need to validate it by the Risk Assessment.

Keywords— inherent safety[] probabilistic safety assessment, transportation system, safety cost, risk

assessment
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Table 1: By demarcate of the railway enterprise on the division of cost and the number of railway accidents and troubles

poEEExsy 0 ® 10 ® @ ©) )
S L(%) L (%) (%) (%) 1 (EAM) (EAMAm) (EETL) (%) ATS(%) 1 ATC(%)
JRTEGE: ¢ HI8 @ 340 : 3.16(9.28) : 134 : 866 . 12,790,322 : 63893 : 0.60/0.01 : 1.850.17 : 99.0/0 : 0.98/100
AR g+ HI9 & 400 T 3.59(10.5) T 14.6 854 & 12,901,246 - 6451 © 0.62/001 © 1.67/0.13 . 98.6/0 : 1.43/100
D H20 : 340 ¢ 34(10.8) : 141 : 859 . 12,795,884 : 640.15 ¢ 0.60/0.01 : 1450.19 ©  98.6/0 : 143/100
D H21 319 ¢ 35(109) ¢ 143 ¢ 857 12,804,402 ! 640.58 © 0.62/0.01 : 140/0.16 © 986/0 : 14/100
KFERSE  ; HI8 1 235 0 299(12.7) 1 104 : 873 1 5443320 : 2,0365 0.66 : 031 : 973 271
“HI9 : 228 : 3.78(15.6) : 12.7 : 873 : 5686717 : 2,1313 ! 0.70 : 015: 967 : 33
» H20 @ 23.0 : 346(15.0) : 112 : 888 : 5607675 : 2,1005 : 0.65 : 021 : 966 : 34
D H21 @ 222 ¢ 345(155) : 109 © 89.1 : 5654831 : 2,116.6 0.68 018 : 957 . 432
INEHEFSE  HIS © 110 1 0.85(7.75) | 452 1 954 1 7476445 10,648 047 039 : 261 : 974
THI9 ¢ 111 092(83) : 422 : 958 ©  7,608418 10462 041 . 025 252 974
5 H20 : 13.0 © 121(93) : 530 : 947 . 6,575,173 . 8,821 ! 046 ! 041 : 0: 100
CH21 : 110 : 1.16(10.5) : 4.8 : 952 : 7,623,142 : 10,226 - 043 027 : 246 : 97.5
P - £ - HI8 @ 14.6 1 0.89(6.06) @ 5.83 : 942 489,069 24713 025 : 1.15 : 0 : 100
Jl— L HI9 155 123(79) : 5.66 : 943 . 483,029 24408 0.15 . 15 . 0! 100
D H20 © 115 © 2.32(14.0) : 822 . 918 : 481,559 24333 . 0.05 0.53 . 0. 100
CH2L . 128 17(132):536'946: 1,723244 8,837.1 ! 0.05 ! 101 © 336 : 96.6

GEOIEITHISEE N DA TH D, H2IEE DAL
FEX ORI RIRE TG A2 —FE LGt R utt

) OiE, FHEMGRaA bR, QI %ﬁ%@ﬁ%ﬁ&ﬁ/ﬁ%ﬁ:x FOHHRT, ()ITLLBER

Wax hol#E. O, BEEHEMRaA ROlER @

%Km% J v~w®&ﬁ‘§2£@%ﬁ@#%

V3, ERIERE & BT L OGFTH L A FTHRANTE . @1,

BVOIE, KBRHTCEERR R SR OF

RS OR, O, R/
oz hE

Fx (B AMAm). O, FIHE L ¥ RETY ) OmRdE. O, FIEETE % rETN2 D OMNOERENEL. OE

IREEEED

0000000oooooooooooooDD Tablel
0o0o0o0bOO0oDOO0oooDoooDooooooooon
ooooooooooooooooooooooood
(HhJROODODODODODOODOODODOOODODOOOOoO
gopoooooooLcconoonoonooonog
ooooooDooooooATSOODO0O000o0OOd:
Automatic Train StopO O OO0 000000 ATCOO
0000000 : Automatic Train Control0 [0 0 O [
go0oDooboooo1oboo0ooon
)0O00000973%0 ATSODODO0O0DOD0O0O0O0OO0O
odooooooooooooATCODOODOOoDO
0o0o0o0oooooobDoobooooon
oOO000DO0bOO0oU0DO0DOobouooDOoooDgoon 3
gonoad
@OO0O00O0oooooooooooooo 20000
G@UoOU000000oooDOoDOooooo2000000
@O00D0O0O0OO0OO0OoOooooooDoooOooon 8.5
oonod
GoOOO0DO00DoOOoOoOoDoOooooDoooon
00DOo0bOOo0oDbOo0oDbOooOoobDOooboon
goss50000
odooooooooDoOooooooooooog
doodoooooooooooooooooooooon
oo0Dooboobooboooonag
OOOATSO ATCOODOODODODOODOO ATCO

HIEF T DRAHETH L. 7k, OQ~WIIROIE R L HMBIRO TN ENOHR IR 2R LT 2.

gbooboboboobooooooboobobobob
gooooATSOO0O0OO000ooooboooooooon
b0 ATCO0O00OD00DOO0O0000O000OOATSO
ATCOO0OO0O0OOOO0O0OoooOoOoobOboOooooon
gboobooobooATChOooDooooboooonoo
goboobooboobooboobooboobo

goboobO1kmO0000O00O0O0O0O0O0OOO
gboobooobooboobobobboobobobo
gbobooooboobooobooobosoboooobooo
goodooooboboobobbboooooooooooo
goooboobobooboooobboooooobooobooon
gbboooboooboboo20000000000000
gboobobobobobonoooobobobob
gboboooooobooobooooboooboboon
gboooooobobEq(HOOOoboboog 18
obe40000 1900230000 20009400
gooo

00000 1kmO0000000 x(1+nx(3)/100)
=000-000000 1kmOOOO0OO0O0OO

x(1+nx(3)/100) (1)

O0000o@GLO0O0O00 /Joo0ooooooooo
0000000000 OCTable1DOOOnOOO.

oooooobOoATCOOD0ODODOObOOO0DO
gbogbooooobobboobobobobobboon
gboooATSOOoOoOogoboobooLccoooogon

56 oo osog?22d



gb100000 ATSOO0O0O0o0Oo0oooooooon
goboobooboobogobogn

goobooooooooooboboooooon ATC
OATSOD000000DOO000o0bD0ooooogon
Lccooopoooobooboboooooboooooboo
gboooobooobooooboboooboboooooo
gbooboobdobooboboobooboobooo
gbooboooooboobooooopsAbDOOOOOO
gboboooooboobo Leccoooooooboo
ggo

5.000

gooboooooobooooooooboooooobn
gboooorLcoooobooooooboooon
gbooooooooboooooobooooooobo
gbooooooboboooboboooooboobo

oooobooobobooobooogo Leccoogon
gbbooobooobooobooobooooooooon
gobooobobooooobobooooboooboooooooo

gooo

[1] N. G. Leveson: “SAFEWAREL System Safety and Com-
puter,” ADDISON-WESLEYD pp. 159-161, Sep. 1995.

[2] OOOD OODODOOODOOOOOPSAOOOOD 100
0700000000000 Vol4800No.30200600 Vol.480
No.100 2006.

3] 0o0o0o0oooooo0oooobooooooobooooon
O0:00000000000D000D0O0 Sep.52011.

Difference Between Inherent Safety
and Probabilistic Safety Assessment

4 0000:0000000000O000D0O00DO0DO
Oo0000D0OMm?2011.04.110.

[5]0000bD0O0oo:oboo0goobooobogoooooon
Oo000000pp.21-500 Apr. 12 2000.

[6] H.E.Roland, B. Moriarty: “System Safety Engineering and
Management,” John Willy & Sons, Inc., pp. 8-10, pp. 29-61,
1990.

[7] IEC62278: “Railway applications-Specification and demon-
stration of reliability, availability, maintainability, and safety
(RAMS).”

[ OOO0DO00000O0OODOO0O00O0O0D:000o0OO
00000 2000000000000000000O
pp. 77-800 Nov. 2009.

9] 0O0000: 0000000 ODOO0O0O0O00OO00OooOo
pp. 180-2000 July 27 20009.

[10] DODOOOO00OO0:00D00000000C00DOO0OO

018000021 0000000.

oo od

19480 70 1200071 000000000000
f. :1 0000008 000000000 20000092
[ )

L4

oobo0o0oooooOoO0o0oO0boooOYooooooo

= 00000000000000000000000
: D00000000000000000000000
AT ooooo

1966 DO OOOOO0OO0O00O0O000O0O0OO0OO
ooo0oooDOoO0o0oDbO00DOb0O0o0oOoODbOooos
020000000000000000000D0O
oooooooooOoOOOoOboooOooOobOOOO0O00O
ooooooooooooooooooboooonoo
obo0ooooboooboooooooOobooOoOooOooo

Oukan Vol.5, No.2 57



