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ABSTRACT:

As a follow-up to the 2010 study “A Preliminary Application of Risk Management to Railway Transportation
Safety - A Case Study of Risk Identification for Taiwan Railway Administration”, this study has continued to focus on
the subject with the second and third steps in risk management - risk analysis and risk evaluation. The study reviewed
the common risk analysis methodologies and risk evaluation principles in practice, as well as with hands-on
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and passengers falling while boarding or alighting were selected for further study.

Because collisions at railroad crossings involve equipment, environment, manpower, and many other factors,
this study adopted Fault Tree Analysis (FTA) and Event Tree Analysis (ETA) to perform risk analysis. We discovered
automobile driving to be the main cause of collisions at railroad crossings, of which, misjudgment of train's arriving
time, failure to keep a safe distance, and misjudgment of not entering were the key elements. Based on data from
2008~2010, this hazard was evaluated to be among the must-reduce hazards, and improvement measures must be
taken immediately.

Passengers falling while boarding or alighting were mostly due to human error. Hence, this study adopted
Human Error Assessment and Reduction Technique (HEART) to conduct analysis. We found that perception failure,
decision failures, and omission were the main factors for this issue. Based on the same data between 2008~2010, this
hazard fell on the ALARP (As Low As Reasonably Practicable) zone. In other words, improvement may be taken

under reasonable and feasible conditions.
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£ F A #kC, AP A s
10 1.0x107 12 ¢
9 1.0x10? ~ 3.0x107
8 3.0x10° ~ 1.0x10”
7 1.0x107 ~ 3.0x10™
6 3.0x10* ~ 1.0x10™
5 1.0x10™ ~ 3.0x107
4 3.0x10° ~ 1.0x10”
3 1.0x10” ~ 1.0x10°
2 1.0x10° ~ 1.0x10”
| 1.0x107 r2 =

TR kR [143]




’38 SEFMEE-BREFHREI DR

BRERARC E BEEs
7<C, <10 I
4<C <7 I
2<C,=4 11

¢ =2 v

FAL kR [143]

3. A BRE B TR
PEE SRFRERZORAL SRR 0 EIEE IR & FiREkC
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3332 [EEEBAEH

¥ %8 b & L 45 8 (Risk Priority Numbers, RPN) ¢
; ﬁﬁ MR BT ad B L 5B R o RPN 4.4 j &
% ¥ iP5 (Severity x Occurrence x Detection, SOD ) = & 4p

FA\A& Ké% IE’ m“ / )
B F

eSS I A

B& BAdp B RPN = BEH (S)x #4 5 (0)x HiplF

He
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24 (3.3)

st E dors

(D) (3.3)

H}




h'& A4 i RPN B2 SOD = s 12§ tple 2 £ & 42

& A

$ R i 1~10 2 B > #rr2 RPN #iE § 7% & 1~1000 ehge FIp > 4
3.11~% 3.130] 5 ISO 2007 Security ™ #4% * 2_ & f &1

3%3.11 FMEA BREM4FH S5

) e B P F B
T . | Resource not available / Problem unknown 10
Catastrophic
&4 9 | Resource not available / Problem known and cannot 9
Extreme | be controlled
W B Resource not available / Problem known and can be g
Very High | controlled
% High | Resource Available / Major violation of policies 7
i i
§ Resource Available / Major violations of process 6
Moderate
< Low Resource Available / Major violations of procedures 5
T
- Resource Available / Minor violations of policies 4
Very Low
=t & Minor | Resource Available / Minor violations of process 3
zb ¥ =%
k.‘@ Resource Available / Minor violations of procedures 2
Very Minor
# None | No effect 1
FH kR (2,34, 127]
3%3.12 FMEA B4 RER 5
Folgd 4 4k Bl 3
;o : : : . >11in 2 10
2% B Very High: Failure is almost inevitable 1 mlr; 9
- 15 : lin 8 8
% High: Repeated failures Lin 20 7
1 in 80 6
4 ¥ Moderate: Occasional failures 1 in 400 5
1 in 2,000 4
, : : 1 in 15,000 3
1 Low: Relatively few failures I in 150,000 )
#%& > 11 Remote: Failure is unlikely <1 in 1
1,500,000

R kR (2, 34,127]




3%3.13 FMEA #g R RE K S5

: EER | .
S B & =p |l ! 5 %
*ﬁ/?]—-} ’}ﬁ/ﬂ—t P‘F'“‘F] /P'Jﬁ&}
% 2 # /2 Z_| Control cannot prevent / detect potential
Absolute | cause/mechanism and subsequent failure 86-100 10
Uncertainty | mode
. a0, | Very remote chance the control will
2R At .
v prevent / detect potential 76-85 9
oy cause/mechanism and subsequent failure
Remote mode
35 i Remote chance the control will prevent /
R —t detect potential cause/mechanism and 66-75 8
emote subsequent failure mode
S 1% Ve Very low chance the control will prevent /
. L = VY detect potential cause/mechanism and 56-65 7
ow subsequent failure mode
o Low chance the control will prevent /
detect potential cause/mechanism and 46-55 6
Low subsequent failure mode
i1 Moderate chance the control will prevent /
M d\ ¢ detect potential cause/mechanism and 36-45 5
oderate subsequent failure mode
£ A Moderately High chance the control will
L prevent / detect potential i
Mode?rately cause/mechanism and subsequent failure 26-35 4
High mode
3 High chance the control will prevent /
_ detect potential cause/mechanism and 16-25 3
High subsequent failure mode
¥ % Ve Very high chance the control will prevent
Hich Y1/ detect potential cause/mechanism and 6-15 2
18 subsequent failure mode
&I gg 2_ | Control will prevent / detect potential
Almost cause/mechanism and subsequent failure 0-5 1
Certain mode

FAL KR : (2,34, 127]
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3.3.5 FEEEREAPRE

FMECA i BE& 42

R AREFS S ERATERLGE 2 ES LB o
SBAWAMAT LAY R MR AR R &
B BT H dH s T ok 2LF i £ Ak AR S R
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AR RN g (ATF S o

FMECA 341 ¢ 373
3R EJE S B At RFA s o
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A U E R b R AT E T ek A 47 TS
(Fault Tree Analysis > 12 & i fi£ FTA)
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rE kB A # kA (Boolean algebra) ~ & 4 3 & &
(Minimal Cut Set) ~ &) ¥/<# & (Minimal Path Set) ~ A A% ¢
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1. #5- BRAAEEAHRLZ - B7F +%# (Boolean Variables) -

2. i“]"q"_lﬁ; rORJH‘?’ Fé{i]ﬁll‘ﬁ‘ﬁ%i;:’:7'{i#}g ﬁ'g:? ‘u’fr
(Sum) k£ 7+ o

3. ¥#E-BTAND M2 P EAEEREETETE2 F R ikk
## (Product) &k % 57 o

THAFDTHRAEEYL AT 23 03.60~1(3.10) 0 2P 2
XY, Z3FFean® ikl RAFRappE > HEYT S 1(F2H2)
E\;;'F]ZO(il"(,\ﬁ )

X X=X (3.6)
X+X=X (3.7)

X -(X+Y)=Xx (3.8)
X+X-Y=X (3.9)
X+Y - Z=(X+Y)X+2) (3.10)
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EXPLOSION START OF FIRE SPRINKLER NOT FUNCTION ALARMNOT ACTIVE

1.00x10*:True

A3 Fip s g B | 8.00x108
1.00x102True
9.99 x101:False
B2 ¥~ 3 B | 7.99x109
8.00x10":True
1.00x102% *R'7 1.00x103:Ts L
F e Cvip -~ RE® 7.92x106
9.90x10\:False
9.99 x10T:Fal
X0~ False D¥ 7 ¥ 7.91x10°
2.00 x10::False 1 1 -
E% > 200103
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3.6 AJSEESHE (RBD)

A gp v R = LA™ (Reliability Block Diagram » 12 T f§ £
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AR BB A5 ] (Networking Modeling) » i & &
Al B R AT AT ARPFE S AT U B H B
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(3.37) :
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32 o ] 3204 Bl 8 Eendic® T £ 7 4ot (3.38) ¢
o(x) =[x,
i=1

RBD A 5% 21345 914k e SEREA 4772 F 3% 5 82

ks ¥ O3 pdEdk 0 £ £ RBD €T v cFEREEIT S A T F

(3.38)
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TR kR [61]2 AT RH
E3-22 E4 2 THIERRFET EER RBD RixE

ek > RBD 77 7 $5 fie o) B2 /5 B & (Minimal Path Set) 22 &) &
3] & £ (Minimal Cut Set) %4 k#Fd Mz T - 2B 3-235 ) »
2&5 ~ it 1&3&5 ~ ~ it 2&3&4

K FUFRTE R &4~ i
REETRE R TN SR = I S 4 ¢

\Et

A bmait f o PlaEH

£ 5 T @) 3-23ch5 ) B B 8 (MinimalPath Set) & :



(L4, (2.5}, {13.5), 12.3.4) (3.39)

Rtk T4

A3

o2 LS

[El3-23 520 RBD S4iE

F2 2 REAME &~ A2 4&5 ~ 12 1&3&S ~ ~ % 2&3&4 2

4ol g 1 ﬁ’?ﬁ‘ doamBu At E A 0k -f‘fbj,a"%?i’ii
LED 'ﬂ“ﬂ323m§x 2] & £ (Minimal Cut Set) 3
{1,2},{4,5},{1,3,5},{2,3,4} (3.40)
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Prechi o i&@ @+ 2 ¢ 1 48 Minimal Cut MmOk kAL v o BV F
FREZEEAZ I BAE457 4R > Ai%HE ¢ — 3 Minimal Path ‘3
W GhE BB R A SR .
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3.7 54 ZERE (CED)

TR LA 2 L B S EEBIEAS 1707 N b T A hA N 0
PRSI RRTE R PR T F RS g - wndEY G ‘
”1 4o g2t b > 42 TR (Causes & Effects Diagram » 12
THALCED) # A% % eh ] fagreia £ o

3.7.1 ;5E:REH

4oB) 3-24%757 0 F - BRMEOEE (RE%) 23 -2 2% (R
W)E%F‘* BBt B Fl4e U EEIE s 2 S G AR Fﬁ@l’fﬁ.‘é”ﬁw @ ]
BB B S #1248 FIH (CED) > d *0i= 2 550 1943 &4 p
AgE S EEE % (Kaoru Ishikawa ) #7£] » ]t 4 "ﬁ R
(Ishikawa Diagram ) o ¢ “b > SZBIA588 02 4 F 20 BE % > F]ot % AL 5
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FH R [61]

] 3-252 ] 32603/ - A fr P ERTAS BM FL LY
759 A 4 (Manpower) -~ &% (Methods) ~ # F (Materials) -~ %
£ (Machinery) -~ 2 %3 (Milieu) - 7 izdpF 2§ RER Y & i
BORLF TS ALt B R Y EEREL Y S

BRI T BAEG N LE IR g o
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E3-28 BEFE SRS

2. AT BlERGE SRR
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B, B, B, B, B,
Wip Wi Wiz Wiy Wis Wy Wop Wy Wy Wiy | Wig Wiy Wy Wy Wy Wy Wsy W
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'ﬁ‘?fij\/}? 1 [164]
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B v SRR 8 et o ] 3-291% 48 A 47 2 HE-R AL (T)
£ 5 (B~B,) ~ | &F(C~Cy) T- AR > THH T ¢ Bl
KECALE - <& F (B~B,) i » 2
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J
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m(m-1)/2 % T E & ML o TR St Rz v E g e s i
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AR 3 2 AaprE e
AjHE %ﬁil’.‘ii‘ﬁ)ﬁ%fﬁﬁifﬁl/ag @ B AR Ty BEEE 1

et TR R B 0 3B A) N e A2 X (B4 -
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ay Ay a, w, /Wvl w, /Wz w, /Wm
A= : : . : : : (3.41)
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§ 2 N (34T @ AR (3.42) % AN (3.42)F AT T L Bk B
(Eigenvector) » A 3 4 #xi® (Eigenvalue) » 1% (A-A1-1)-A’=07 &
e B A o VL0 BN E - KRR R REE L Hk
® 4 e A2 (3.43)4 R .

ww W, W, T, W,
w,/\w,. w,w, - W, /W /4 /4
A'A’: 2:/ 1 2{ 2 ] 2/. m | .2 =m 2 :ﬂ A/ (342)
W, ay  4dp ayp 4
w, _| %1 9 Aom w,
W'm aml am2 .” amm VVm (3 -43)
_L o W
max ( -t )
W, w

4, - Rt T

WA - REDLED DA RBRIDEHIRELERLT B L
EBE (a,-a,=a0,)  FHFBETEFR L2557 T L - & Teh
i 45 % — R4 H%C.1. (Consistency Index ) » T & 4r= 4258 (3.44)77F o
;%C.I.:OE!?’%T‘F;‘#%‘;HE?‘% FETE - RO CLg* &7 73 - RiLg

Boo— B UCL<01RE FIFNHIEE 0 B CLA A 01 BT
NA - RS Mg E BB R TE o
A —m
CJ. ="mx  —
p— (3.44)

PR AR BFRATE - R P R FCR
(Consistency Ratio)# 7= o % CR.<0.1PF > A fEE2 Aok 324
F2 o PIBEATTG WEERL 2 HE - B T x40 4255(3.45)%771 o

C.l.
CR=— (3.45)



L@ RI 5 Rypm o z’ﬁ"iﬁfﬁﬁa‘% 1% (Random Index)
RI. E4cZ 3.23%7T -

$<3.23 AHP 2z RI{E¥HB%K

Y S &

P e 1 2 3 4 5
RI. 0 0 0.58 0.90 1.12
P B 6 7 8 9 10
RI. 1.24 1.32 1.41 1.45 1.49
P B 11 12 13 14 15
RI. 1.51 1.48 1.56 1.57 1.59
TAL kR [174]% Ay W
5. PEERFIZELR
- R TLEE > TV RIpwow, 2 N E A RTFIZEE
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+7 (Human Error Hazard and Operability Study » 1% ™ f§ # Human Error
HAZOP) -

3.8.1 4R

HAZOP . % g * it F A ¥ @Wfpchd 2 g » A R B EHFE
LBAIR L Fungsk o - RPEARY LBRETAFANRY &
- B AR F R FE S R g Rec g 2 o BarAlge s s
P i eh- B0k 0 B g d 2 JEd TRAET ) SIEA 44
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E-HHFR I S HF LA B B S
BLAF B LA S 4R o

3.82 {EXFEFFEREA

" T 3% - ZP Human Error HAZOP = 2 eh3{ (7 4 @HF““” :

1. 2% 3@}
Human Error HAZOP 4 5% % GH3 3 % < F]& B~ 5 7 @ I}
7= B »Swann & Preston 335 1 P& F T AR R - B 52 A a7 R

o 47 45 % 109
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() 45T RRAA S BEIHEE T
4) $HEm g
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3. BEMEFT LY E BRI IRV N
Human Error HAZOP Z3& & * £ 3240425 » ¥R w - 4 Fr
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33.24 Human Error HAZOP Rg$E=

2 #. (not done) # 4 (repeated)
( more than ) % - ('sooner than )
% % (less than) = M (later than)
Fr...— #& (aswellas) # 45 "8 5 (mis-ordered )
",% 7 (other than) 3% % (part of )
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Human Error HAZOP g 8k e 33
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WAL EURY R e
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Human Error HAZOP ' 4] & 3 3
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HEART z = i % J.C. Williams!"?I»+ 1985 & 4 &>/ 3t ¢ ¢ #&
45 75 1986~1988 £ BEF S B X 2 A hA L ¥ A = 45 Human
Rehablhty Assessment, HRA) » % BIZ & R I ¥ 7 11 Pid i ‘5”/7{'5 #

BAGEF S AR P B R PR M3 E

P B R AR S S H B ki HRA B el B G f4RE
2>#& 3 CARA (Controller Action Reliability Assessment) ~ % % 1%
it € 23K 7 NARA (Nuclear Action Reliability Assessment) o 7 i
AELEE T oo BREPY 2004 AR PBEERFLI VARSI
P, 1 g s e 200 HEART 5 A# > £ATHR L BT8R
LA E S PP B A AR AT BE S
oA % 43R4 5 HF (Rail-specific HEART )

B eh o R A 2009 £ R RROTIVIFE TR L ¢ X HRARLT 72
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392 EXEIERFEREA
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[E3-30 HEART S 47k iz E

L =

iR ARgR AT enITE L G dod 3259757 ch 9 fAi F IEFREE
3| (Generic Task Types, GTT) - & f& iZ 5347355 H k2 Bb* 3

-

=
ﬁl_\,‘

2¥ % (Nominal Human Error Potential, NHEP ) - 3% ¥ j¥ % 3.26:7738
@4 %A 4 1% % (Error Producing Conditions, EPC) ® 45 11 & #&+ it

L

f/%;za\ﬁfzﬁﬁwrg Bo E MRS A DR BT ORI & 4y

SN

d & poft o 1 FEB TV A 1T iR Bl 5 (Assessed
Proportion of Affect, APOA) i;’% B4 ;;Elé_ 4 i& i (EPC) » &is & i
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5%3.25 HEART BY@ F{EF35E8Y

: e et A i 4 3E%F (NHEP)
@ % zaagal (GTT B}
A HR2FREPT S AFETHRITLH 0.55
?Eblggk'mlb%%-}iﬁ#u,ufg (0.35~0.97)
B fLT ’ui-fk,f ‘wmr-*cl‘st Sk AR R e
(0.14~0.42)
& ATk A P
C |22amizt &g ppriges it 0.16
- (0.12~0.28)
p |HEIEFREFT g LRED 0.09
1 i (0.06~0.13)
B P A 2 BT E X SRE R (7 b 0.02
7% (0.007~0.045)
Az 7 & e T o A A - 2
F ;# Fp uﬁ; P 4$r%m# 0.003
e v o (0.0008~0.007)
B e 3 5 AT P
&) p&?&@ [EE2 322l R AR 4 11‘34
G |FRES %ﬂéf‘iurﬁ%@zawmw 0.0004
Foe b ghy By PR TREZLE O BH (0.00008~0.009 )
Heirk K2y P AR e 0F
0.00002
Hoakp d it anE R F R
H | #55p i B m i F (0.000006~0.00009)
o I 0.03
M | RFIEE bl Gl miE 8 1] (0.008~0.11)
ALk [64]
3%3.26 HEART RYKRUE R4
2384 4 5% (EPCs) b
AT B e
HOBAE R ARG RE S SR REL O F L
P ErREL 17
Unfamiliarity with a situation which is potentially important but which only
occurs infrequently or which is novel
R S T LR s »
A shortage of time available for error detection and correction
J | BB S GRRUIRE (A i) 0
A low signal-noise ratio




%3544 & (EPCs)

4 -

g

NS

M-

A

- B R S R L SR

A means of suppressing or over-riding information or features which is too
easily accessible

T EEL RS e 1

No means of conveying spatial and functional information to operators in a
form which they can readily assimilate

e (04 90 NS R P R AR PR G A

A mismatch between an operator’s model of the world and that imagined by
the designer

RPEEF LR TIOE G

No obvious means of reversing an unintended action

wﬁwﬁﬁéhﬁﬁ’%wigbﬁﬂaﬁg?ﬂ
e BF R OIR
A channel capacity overload, particularly one caused by

simultaneous presentation of non-redundant information

JRECH-EHATR B RILAPF RTH R

A need to unlearn a technique and apply one which requires the application
of an opposing philosophy

10

TERE R uEARY AR BT 27 FROER

The need to transfer specific knowledge from task to task without loss

5.5

11

i % P R R S T

Ambiguity in the required performance standards

12

R RN = TR AR

Poor, ambiguous or ill-matched system feedback

13

FEFREX DR GETRL G F AP

A mismatch between perceived and real risk

14

ﬁfiﬁﬁ&éém ﬁﬁﬁy?'%iﬁﬁﬁf%
FEEAFEILT A 0 R TR K P TS T INA 4

v
)4

PR

pes
L o

No clear, direct and timely confirmation of an intended action from the
portion of the system over which control is exerted

15

Peie K mmd L (AohTE P L7 ik )

Operator inexperience (e.g., a newly qualified tradesman but not an expert)
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16 An impoverished quality of information conveyed by procedures and 3
person-person interaction

17 *qﬂ\/)&)izgj-—t%pﬁ. /?JFé“‘L%mr 3
Little or no independent checking or testing of output
P REEl PR S PR

18 2.5
A conflict between immediate and long term objectives

19 ERARAR DA TRRLG PR DT AR ) s
No diversity of information input for veracity checks ‘
BT AR 2 TR R R B A

20 A mismatch between the educational achievement level of an individual and 2
the requirements of the task
Bt B g e AR5 el

21 & 2
An incentive to use other more dangerous procedures
*&T{E—;ﬂk "// %'%]7 /7]\ ) %Q‘Q/I)'ﬁ#ﬁg’%{éﬂﬁj/'gg

22 Little opportunity to exercise mind and body outside the immediate confines 1.8
of a job

FRAORE (2 AEP T L)

23 1.6

Unreliable instrumentation (enough that it is noticed)
Qi’é a[-& ’1:‘."2 p"i me;—’ﬁm Jluﬁ—

24 A need for absolute judgements which are beyond the capabilities or 1.6
experience of an operator
SR TR Ak S 5

25 ’ f 1.6
Unclear allocation of function and responsibility

REF o™ 2 el (T A2

26 | 7 1.4
No obvious way to keep track of progress during an activity
A TR EZ L FSARANT BRI g

27 1.4
A danger that finite physical capabilities will be exceeded
ERALDERD CARALILA

28 1.4
Little or no intrinsic meaning in a task
B B R

29 7 1.3

High level emotional stress
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30 1.2
Evidence of ill-health amongst operatives especially fever
1 iFd F Mg
31 * 1.2
Low workforce morale
A2 A - R
32 1.2
Inconsistency of meaning of displays and procedures
ol & 7 % & TR
33 % i 1.15
A poor or hostile environment
LEEFRad T3 REH ML Y I IF (DL &
x1.1/2 # p]x1.05
34 ) 1.1/1.05
Prolonged inactivity or highly repetitious cycling of low mental workload
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¥ i 1+ Likelihood

1 ' <10% Unlikely <10%

2 AT a2 10~20% Improbable  10~20%

3 &b 20~30% Remote 20~30%

4 B E 30~50% Occasional  30~50%

5 ¥ w4 50~75% Probable 50~75%

6 PR R A >75% Frequent >75%
FALKR AP FIRES S RE kN Ay AR

"5.48 HORIEE-BERE SRR
P #2828 Schedule Impact

1 e 2310 % Slight less than 10 days

2 &g 10~15 = Minor 10~15 Days

3 BeE e 15~30 % Serious  15~30 Days

4 22H B e 30~45 = Very Serious  30~45 Days

5 CEE 45~60 = Disaster 45~60 Days

6 =< ¥ > 60 Days Catastrophic > 60 Days
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7 #zit Description
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% Reference
¥ $s i 3P Description
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B # 1+ Severity of consequences
4 #% % Likelihood of occurrence
B *% iE Risk :

T ¥ Z.1% Negligible

¥ 2 % Tolerable

7 #p ¥ % 4 Undesirable

# ;% 2% Intolerable
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4% Web-Based 2.

- Microsoft Internet Explorer

System Maintain

Back to Guery I Save Result IFiIter

Szlect| Hazard ID
|

System

MHD4055 Civil

MHD4057 Civil

MHD4054 Civil Tunnel

MHO0O30 Civil Tunnel

MHO00SS Civil

MHO00S9 Civil

SubSystem

Miscellaneous

Viaduct & Bridge

Viaduct & Bridge

Yiaduct & Bridge

Hazard
Description

The open positian of the office door
leaves abscure the view of the cars
approaching from left

Sparking [ electric shock during
mairtenance of pot bearing at steel
wirder ...

Mairtsiner l&ft unsecured sluminium
ladder or work tools in safety
walkweary. ..

Concrete pieces faling from tunnel
side wall

Loss of Civil Works Ancillary tems or
Core system equipment cover
(anything botted on, eu. poirt maching
cover, wiaduct / parapet expansion
joint metal cover, cable connection
hox & longitudinal cover plate for
girders within station ares)

Unavthorized access by Human
(maintenance staff or public),
subsequently hit by a train

Query Result

Potential
Cause

[oor opened with left leaves tovwsard
outsice

Ground wire lost

1. Staff careless
2. llegal use of work tools (eq. metal
laclcler).

Poor concrete lining workmanship or
failure of ining repair waork

1. Fasteners lozsenedDue o
trainborne vibration or slipstream
etfect from passing train

2. Improper installation and |ack of
maintenance

3. ImproperDesign..

1. Mo control of access.

2 Damage to security fencing

3. At change ofDouble box girder to
zingle box girder.

4. Mairtainer forget to lock theDoor
after warks

5. Access from adjacent structure in
close proximity to ouideway ...

1. Parapet wall failure.

2. Moige Barrier failure.

Effect
Consequence

Staff hit by the car approaching
fram the left

A& shock with no injury Ceoftace
may incresse when train pass)..

1 \Work tools dragged by train
pegEing pressure into track leading
to derailment

2. Staff electrocution when
performing maintenance activties
near CHL using auminium |adcer

3. Winlation of regulation.

1. MajorDamage of the rolling
stock.

2 Derailment: Possible tataltiss
mEjor injuries

3 Suspend operation for extended
perio

4 Distortionfdeformation of track

5 MajorDemage to equipment in the
tunnel.

1. Structure (ey. metal cover)
lossened and blown awayDue to
the slip stream effect of passing
train and cause futherDamage.

2 Damage to roling stock or the
neighbouring public

3. Metal cover st on TOR and
causeberaimert.

1. People may be knockedDown by
train.

2. Train service interrupted for line
clear....

record count : 144

Hazard
Mitigation
Controller

DD

WD

WD

Hazard
Status

P4

P4

P4

P4

P4

P4

Message

FAL SR 1 [121]

Aiﬁ'éﬁ = i., BA#’L‘: E ¥ %i:
5-9 RES: BEEEIERT
Hazard e 5
Hazard Il MHOHMT VS, 2.0 tatus P2 HC THM Classification. Frequency Severity
System Station Subsystem Fire Services System Original Unlikely Serious
Dpi::f:i‘gnal Emergency Elg':';?;“ Passenger Mitigated Remote Marginal
Hazard |100S0D000SS 2010/21 - HRG f SHRG 201041 HRGH13 ref. | Expected
Sourcel Hazard ldertification Rt & bate 0050000124 C“g:'ng?*e;f:n
Initiator :'NDrkshop Date
Hazard  Paszenger moving toward the station which is in fire Element Uttt TN
Description &/R#MEILRN » EANDAKAN HIETE HEEL
Potential Effect!
Cause Consequence
Existing
| 0zMm
Measures | Measures
Closure
Reference |
Further Further
Mitigation | Mitigation
Description Closure Ref.
Remarks

R
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Hazard ID: [HZ7 Issue: |Not Specified |

Category/Scenario: |Interface to signalling

Hazard ;
Signalling failures propagating through RCM network./signals affecting adjacent circuitry thraugh RCM

Cause: Consequence(s)
Mechanical damage to cable/sensor Train derailment
Collizion Edit

w | Owerall risk rating: ]Undasir-able

(Befare Mitigation) S&VEl@i]Eatastrophic v| Probability: | Remate

Safequard / Mitigation:
Separate power supplies to each fieldbus node; each node only used for one asset; check isolation of local power supplies at

each node and network level [crow bar circuits)
w | Overall risk rating: |Tu|erab|e

[After Mitigation) SEVElit.'HZIEatastrophic « | Probability: | [mprobable
Owner: {FIL

Action: |Review isolation at node and network levels

Motes:

.

A &R 28]
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