S (B - EE)

"B 2ENEEE (Investigation
Rail Safety Incident ) | 5|42

AR - Bl EmZ ElEZR R g
2R © SR E R AR

B ErEEREHRHREE
IRELE R /3 BN
B « KRB 1145 H27HESH 30 4
HEHM : RE1144£8 H 25 H



DR SR 0305k

HE S 4 T EE 2R EAE (Investigation Rail Safety Incident ) | 5l[4#E54E
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% - Hify

HRENR 107 3RS B N BHOER R E G T - BILBUR R R
LEFHEZFEERHBOL T MR ER T 2REZEY (U THEEATY ), FHaHE
TEMTZE IR 2 /KBS ~ SEELANBEEE RS > A 108 £ 8 B 1 HILRAAME(E - iie
PRRACCHING Ry S IS E E R A AR R - AR EENEMN B IE 2 2 Z B g (Rail
Industry Safety and Standard Board » DL NffifF RISSB) Tt I §8iE%4 & A

( Investigation Rail Safety Incident ) | ZRFZEE o
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AR T EEZEETGEAE (Investigation Rail Safety Incident ) | F RISSB ZEE
B 7 igoE|9fi%EE (Centre for Excellence in Rail Training, CERT ) ¥#EEI%% -
Z A E (re8 1 E Greg Butler $E{LHHN - W EA/I[SRET Craig Ramstadius #7904
PEENCHErT RO RAYFIGR - B2 BPRAE YN » FEARKE BN A PG R - B &N
e R S0 PN Y B A 5 2 35 5 ( Sydney Trains ) Se iR BES B 1574 ( Newcastle
Transport ) ~ BN EE L HT KPS = EF (Queensland Rail ) ~ BN A5 ES B8
/\H] (Pacific National ) 476 EHnE (NZ Transport Agency ) % o FRAE FHAHRH IR
J 4nlE 1 RefEl 2

| BRRSE AR BLEAT Greg Butler (/3255 1 {1) MR G



2 PERUESK (ZEE ) K HLEIISRET Craig Ramstadius &5 (£5lE)

AR ZIHEE Ry CERT 55/l > ALFYEMNEALPEHIXRE Chullora - 1415t
BRI T W S8 S N BT - ERARAF Y 1 /NRFPY © 3% 1055 H1 Ry Chullora Rail
Heritage Hub $#E (b & R - SIS 7R\ F IR - M Se REAYLE
sl > A {EER SIS E (R EAR -
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ARIERIEER Ry RISSB $HEERMN S SF iGH A A ekt Eme e ) > a2 2B Rl (&
WA RNERR R s S U - PriiliE 2 EHGHE R SN A EZE LA S
#5%% (Rail Transport Operator, RTO ) MERTHER - JoTHRUH -
PR 3 55 DA s 2 e i A BRI R R AR R ~ R s B L & AR
Al EEEE T 2 EBHUEM > SBIRRE - BRI - BB 2 EHEE
AR B N B E G R HIER o T

— ~ BUEZ R AR E AN

(O)BELEFAEZRE

SR P A R TR SR R RS M Rt - BN R S R AT
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T TN HEER > DUEREE R B e S PSS ER
o Il > AT EIERE T WRTSE T RSB RS - FPAEL
BT AT T AR M -

(&) EHERIARE

AL BV R BB - R SRR EER - e

B3 MEREE R S E R DA R R B R 2 A
S #EELEEELL (Safety Management System, SMS )

SR E S DB P 24 ( Safety Management System, SMS) 27
JEBRE S (Risk Register) a5l kst e 2e 4 Ef - f & TS A2 2 E
beo B ~ B AG LU bR (T RE M ~ FTREAVIR SRAIBEFR) - DARCEIE 2 R\ R4 e It 5
HEH NHVEHEEGE - AR ILET R S Bl il TRAE
® i H
® il EE it
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® R HAME Z A
® ELfth s E B

(M) BEZ 2 TE BRI RS HR
ERLECEARER > ATNEIERESRE LS e - BE Ll
PR S TS BAZRE A THG S TR B B E B R B E
JEBREPERE ST « TR &SR0T - PiE B VAR RIG S - B E s -
LB B4 PAHRRASHE S - A% U PR BRI EE T B,
REYETAL -
(1) FHE B BEMES DL TR &
® S T{F NBRYIESE - HAERBHAYESR - F248 ~ 2P BLEH 5 R (Business
Instructions ) f&{f/EE ?
® T A MBS ? AT - R Ryl 2
® THALHARE - HEGTEEETEANSHE?
® TELIBRIL - DAMERIE I EAES0RIEE - BARIEM ?
® HiEiE 4 e S - EAERIM: - MRS FTET LIERIER K ?



e =
(—) BR BB LB Office of the National Rail Safety Regulator, ONRSR )
ONRSR {48 N 528578 %2 42%  (Rail Safety National Law, RSNL ) %
1L BEHMITEEMEE L R IRHE  H—BEAE ML B IR - R
MERGIEIESEZIIFTAC S ONRSR MRS E L 2EH - HEZEEGWT ¢
© I R P B A e S A A
® (il e EEE
(Z)FEiEHR ONRSR X4 (Notifiable Occurrences )
TR B TE B A 2 AR 2 S BUMNSEE S TR IR R B
Z4% (RSNL) 26 121 fiRARZE R ONRSR #ety o sz RoRAEmR SR EIF 0 Fs A
B~ C =8 sk 2.1 ¢

2.1 B

A B C
Vil EAREHES EAREHEN REHH A B Z
(BB ILRN =

® [IHHH N HE A @ Y EmERS ANSE @ FEHE  ANE
G HERERE( S | R T2 NRNER | FoEAN &R
FEARE(R 1800 430 888) | AT o ONRSR 43 5
s@ep | 17 ONRSR #if « ® SEECERHER HANE | ISR
pee (@ FEWS HANFAFE | FRER4AHN B
A& 7 HN > #EiE | HBONRSREE FE51E
ONRSR #¢ FSP GRS | ReEEER -
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Oonrsr

Sign into the ONRSR Portal

Email Address

Password EQrgot your passworg?

21 BIRHGEZE S R (ONRSR) & P AHE

LR A Ryl - Fli i s s B0
1. 5IEEfEfE (Collisions ) BAfEYTH{E (Near hits)
(1) FUHELLLN 52k
® HIETIEAE -
® JEfHE TIF N\ B HESEEGESET -
® S S —FIE .
® XLiEIRYI L B
® E5IE Y B H HEEEESET - -
(2) FIEEALL N Ak H S E AR E SR T
® 5 —FlH -
® FIELIYN B o
® MR TAZIEEE N Z 5 o
® BRI o
(3) FIHEEE T/F A\ B Z FEThifE -
2. H# (Derailment )
(1) {8A — e S B AR -
(2) HBME—EHLL b B, -
(3) H R HERAT A T 3 A e,



(4) # ARG A B L EEE, - B B a2 PR R 2
g2 .
3. EE{A K& (Wrong side failure )
(1) BAsEZ & &3 e - SR LA ey T3 At - HoRIEIE 250
sxca T RAT - EFELUT 280
® T HE i (Active level crossings ) ©
Hiao st (Signalling systems ) ©
® IS 245 ( Authority management systems ) e
® Hiifilssk 2.4% (Rolling stock interlocking systems )
® FI|EE{R:E Z4% (Train protection systems ) °
® 5 /775 44t (Electrical traction systems ) °
® (A 248 (Track detection systems ) ©
(2) ‘PR EAVE RS B 58 2 R
4. G (Proceed Authority Exceeded )
(1) FIE (A EFEESHE ) £ NYER o EAEORE R A2 EpEay
BE BRI T BRI TR AR -
® HEHIHAE AT AL FHHEER] - s A 51t A 7 2e o
(2) P (BRI ) £ NIRRT o EEEOR T AS PR
® HEUE A TIZ{FER -
AR EN E R < £ ACE
(3) FIEH (EFEECHIER ) EARET TR BN N ST -
5. Hi#fiZ4% (Rolling Stock Runaway )
(1) P E R 2 i A b B A i e R 35 A R4
(2) P BRI UG A A P2 - 3l H 3 A AE Al ge RIS e 5 B B ER R £
B2 A5 i, -
6. MBEVE - KB s8R (Fire, explosion or dangerous goods spill )
fEEEE A B LK IR G e SR -
7. #EZHAIEFZFE (Breach of network rules or procedures )
FEAREST ~ ERBCRHIRE ST TR ~ IR siZ e » BEE AN B g



EIFRE RIS B E R HIE N » BFREDLNMEIE ¢

(1) REEIRFFYIEEL HASIE ~ 17 A\ Sibfiskas tg < HY 20 il -

(2) LIE N BRI REE ARIIE

(3) REEPREAE T JIEEbf T TIFZFR AR -

(4) LIENEREAZREREITE 5% -

8. #HiHFE (Load irregularity )
A BRI A\ B2 e (F i R < sE S - R DL NS
-

() EVIRSrEH T 3% N < i RBIRE B AR 4R F0IE -

(2) BV S E R 4R IS R % o

9. EfiFE (Rolling stock irregularity )
EREINEREE AV SN = B o XS (R A0 = ek I 4 v ARSI DA
TE

(1) HRSTEEREY -

(2) i mE -

(3) FIEE S AR EN ] -

10. #3853 ( Track irregularity )
EREINEREE AV S PN = B o XS (R A0 = b =R A i AR Sk
FLAS AR B G - BE A N B EERE Z 5% HE 15
M e

11. FAFERESHEFE (Civil infrastructure irregularity )
EA BRSO I A\ B2 e E I F i~ AR R EED - &
FELUIEM -

(1) TR EL -

(2) BEaEIER -

12. 8175 | #% (Electrical traction irregularity )
Al BT BV N B R B (F RS < B2 S [ R R E B -
BFELUNEN |

(1) REEGHREGRAEG -



(2) ZMEEEE N B R -

13. (KA B B35 8/ HEiFE 4= 2 4 (Incident at person and train interfaces )

(D) U ME—1BE & @A BB H S HEiy
® =Tl H G HESIHEB B IRFFRRL -
® A\ ETEFIERIEE T PR AT -
® AAGMEE » HYABHRAWRBENTHETIFIFE T SEEHA

EWAEy | HEL A SR

(2) (EARITE A BAF T iR 3 4 H SR E GBS T 2056 ~ SHEEEE% T
By AFELUNEE
o |\ BfF b NEHREEERELE -
o \ERHGBERIE
® A\ BBRIEINYIRELH G 4R -

14, HA B2 EGELGET 2 HHEGES (Other incident or accident involving
serious injury or fatality )

(1) A RINARTIE T - R E R 2SN B E 2 SR Z Fi
EE (BEEREGE

(2) HAARFNARTHAER - PT80S TR S SRS 22 N\ B E 25
SEC 2 SIS -

15, FLAth B 92 2§80 bR 22 2 1Y i B fF  (Other incident or accident directs
threatening rail safety ) » Z2F[40T -

(1) PR IRAERE 2B FIREEEOREE AR - B -

(2) FEHRURE AL LRI B > WK KB MR - B L

FIEEIT RHIER AL -

(3) SN BT L RS IEIFZEIRICHE -

(4) FEFAEARZ RGP T H

(5) %1 Eh 20 B A T e R 2R
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) BN EEgZe2F (Australian Transport Safety Bureau, ATSB )

ATSB {{ci Bl iE gy 27 23824 (Transport Safety Investigation Act 2003 )
AL Ry—JEILAENGE > B ANIZE B AT A Be Y S L R -
ZERZE R e BUEREIE TR - BURRIE & MIRBIR I 220k
ffE PR IELEH AR L M B R

ATSB AJF &L = EIH - ATSB Al oh bdaE - (HoZEET IR
% 28 RN » BT 5 o HAM T =UABHR I T I EIR A o (FAaTUibsaR & 2 1 TR
RRIESE  EHCAIEIEATARST - BB AR mER R = 12 {# A B2E 2 R &
FEFFIEHERS 7 B FiE1% - ATSB RRIR SRRV RIIA B EE R - HTREPREY
IVONGEIR
® & B THIG A -
® [ SIS A SR B A AR B B R HUE 2 &
® K FH B AR E R #R Y ATSB &

& ATSB PRI RERHFA R B M AHRR B AL IR > LUFECRAE ATSB &5
RERG % - SBIERE S 7 EIReE BaT s, - HEEMATERE RS IR e B MR [E)0SS
[REEIENRTS - ATSB & 8 £ EHEERGR - IHELECsIUGHEEE - Bkl
GUAHRE S - ANSEESFIS R RIaC ek - AR FL AR SR 2 5698 - W% - &Y
{22 P B ERAE (A A EP)Ras A X = KT (Canberra) HiFAZE - BCEAM
LA AL — IR ENIHIE - ATSB MVREFEFEERHE » SRRLLET
SHAA TR > SEAT B AR Y s
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= #RyeREREA

(—)EMNBEZE2FHEZOER] ( Core Australian Rail Safety Investigation
Principles )

L a e L MG R R R AR - 8 5 # % # (RTO) A[{RE ST
EEmAETIE - REFSOERIRIE] -
1. PREUZ&EA (systems approach) AYEH#E 53
2. PRANAPE (just culture) HYEE
3. KA EE (learning from failure )
4. BRITEREL - RO EH R ERSHTE R R
5. #EIRMEIZN (non-prescriptive) AV
. EHIEEAGERT A BB EE
(D)&E#{EFHE (Structured Investigation )
e A e &L - G H B (iterative) FYRRF » LUE
EHHBMANRET " 24 HE - EEREFEE =SS
L Z&EMAVEEERES (Systematic fact-finding)
2. 4rirEa&EEs (Analysis and conclusions )

o)

3. WA (Recommendations and reporting )

WEEENE » RIS PSER LTI A T - HREREE T REEA M
ok T BEIER ) T EREREEEREEGZEWIS Y5 EET
HimREITm - BRI S, -

CE)YAIEAE (Just Culture )

B P ER DAL BT SRERIEIANE - ICETLE AT R
FAEE > - FEIRFH ARG R SRR EFAE - M50 AR MR 2SR B e 2k A
B EBEREDANE T e’ ) (blame free ) ¥H{T RS T8 AR R - R
& TEME ) (punitive) MEERTT Ry BB EHUR - —HERAUE 7HIE0E - A2
W7 WA BRI » M ARSDPEREEDURE SR - 75 8 4 M A AR B
bz o ELEREAIT

1. BHBET AR A TR - FAEENE R THRENEENER W
IERERTAREEREG/ - MRS HH AR R B A
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2. SYENAEEEEERYEH (uncensored reporting ) » i HE B R (near misses ) -
ER B TSI 2 -
3. BREIBEEAT BT E AT - R AR
4. RRBEHNAE - G T EEENRER -
5. PEBEAGMHUT I EENG R > FRIFEHABRZIIERLT -
(T0)22432{k (Safety Culture)
BOEAHB N L E [ RS L i RS R B R ST 2 2
SR EHVELE R o (B2t 0 B HE A SRR REEE - B8
O~ BESIDARAT Rt Fr L E A AR YAE R -
—(EHBZ 2L REET (BEE—GUEHISE ) HZe0
&~ HERSET RIVER » DRHZ2EH A4 (SMS) &R - BHRIERZ
SOALAYAHES - G E ] 2 T AR (i 2 4 B i B A B S -
AT B FARE LRVEE - B TRIEEDL R EE iR - L E B A4
B LS E R A RS L 2 BRI E -

G

Car
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I~ SRESET 2B/ E
(—) R R E
BAFHERE RS R = (RTO) A AR 3T » S5 St/ S04
HIRRA IR » WGHR HH 8 & YRR - o 1 e R e A ROt B Fr 4 e 12 -
REFF(REER S A AR - HETT I IIAOR s BRI DB E U FEE T - 3k
&R HMA T ZG 2 B o DUN L HE.LP 455 i 2o A any RN
® JUH (Humane): 5T RIEE T REF A ~ ARMEFMNZEE -
® 13i% (Environmental ) © B ERIRIRGE -
® L (Legislative)  {RIBVAFARGHELLEM -
® F[FE/fA#5 (Profit/Financial ) * THIG RSS2 A4  JRF D BPR 72E 56 Ko
ZHARAYAIH
LA FE H AR F A - DLTART SRS A2 AR A R -
SEIE i B R S TR AR - DA RSB T E 2 AN BB E
EEEFGIN TN - MRS BB A R HE RS A - K28
BB 5 2 (A A BRI R AR AL 35 E0IE R 2 aeihie ~ B2~ g8 »
ERECE SN U A AR Y » s S R A ol — D o] RE R B B EE Y
AIJK o PRI - S8 2 A B AL H B BOR B (near-misses ) » B
S E AT N B o GRS A PSR e -5 (accident pyramid ) ARG -
1 B RAYEEUAYE 1% FTRE 2 H 300 (FE(h BRI - 20 4.1

il

Major injuries

Minor injuries

300

Incidents

4.1 Heinrich Triangle (1931)
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HEERER % 300 (RHEIFE EwEiE - R e ARk -
T AR 25 T A TR A (R B ) ~ TR ~ = A [ B sl e TR e i -
(O)EEERU/BEHEA
BR/BEFNEERARESPNRAESINIEL R FEEST 2R A 40
HERUHAIKLL (Accident CostIceberg) » ARE T EFERAL /KLY T T - MIER
M B E R RAHES - RELRIE 2 E VNI R BESEE - e Ea A
By » DL SRR A RAERRE RHVAEHRL -

ACCIDENT COST ICEBERG

Injury and iliness costs

1 INJURY & ILLNESS

j COSTS

""" * Medical

* Compensation Costs
(Insured Costs)

Medical/hospitalisation
Compensation
First aid

Property costs

Property damage
Legal expenses

Environmental damage

Process loss and delays

Equipment and material

Miscellaneous costs

Investigation costs (includes travel etc.)

Recovery and overtime costs

Loss of business and goodwill

Decreased output of injured

Staff replacement and training

LEDGER COSTS

PROPERTY DAMAGE
(UNINSURED COSTS)

i D

UNINSURED
MISCELLANEOUS

& 4.2 A KL
S)HRES B
RS ERIEEE 2 (EREIED B - FTA RS L2 E N BHE T ittt

BR R AHEP B R (e IR AR e - DU Bt e 2 E
1. WECRERSGZEENGAE A REHY IR T ORTaEE
2. HETEFRYEE SR - DU PRIV A ER
3. EBEREN  WAAHREEISE AR T E TR
4. ZHRESIERE N BRI A\ BRI
5. ¥EE—HEFHE A (Lead Investigator ) » M AE 75 HHF IR H A EH &/ NH R R
6. LT ERUHEFHEEANE
7. BUEFHEERE (Terms of Reference, TOR ) » i ZE P& A& A &

TR R
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8. B{THIA -
() BIEHENSE - 2 - Aen LURERER
(2) HGtah
(3) HELTEIH ~ RN R ~ HESUATE AR e ~ B TAERAAC % - Ela S it
DLR ST RHa8 Ry T RE s Bl A 4 R 2 HoAth=g ) -
(4) HIE8Y) BB HETT 0T - BRI ANRREFY]  ZREE ARG ZAN
MREER ~ 55 (Fatigue Management ) ~ A f#53% (Human Error) DL
B G S 2 S I R
(5) MESREERBERNZ - WHARILI RS i L U E i i (Safety Actions )
9. WEEER - NEAREES
(1) S (Interim Report ) E%7 & SGEH i
(2) Efadd 2 &
(3) $EREHIE R ER R i
(4) EHEGHTEERENELE > DS R B IENAS R
() L BB R E TR
SR E Y E R E N - RISSB 5TAVU(E &gt e » =
x4l EHUSEEEEDR

e EHUE RN HEB
|| TSR AR AT R R | IR
BB - TS A BT SR E A - S B R -
L P A R
|| PRI R AR - AR EAMES | B AT
S s AP C BB A - Y Lo
B -

R AT EE R B (R S A M B RIS - B . .
3 . HAZEHSETTHE
EIEHAAE > ATREEERAESELT -

ALK HREle A ERIEF EAREERE > H .
4 N . AEHEIEF A
MV H B RUNA e RS
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()L FHEEX
[ En

Investigator ) e

(Investigator In Charge ) ° 3%
REAII TR RS SR A AU

{TER &y

RSB E MR > B
(EESEERN-=—§(E A

B

N

s 2 [ P

CEINTER 2

N)PFEEEEREE (Terms of Reference, TOR )

i AR e — 13 Te 5

i Ef]

SR L [E YR

\

Terms of

(ToR) for Incident
Derailment PN Train BE510
Ardglen, NSW
04 June 2022
TCR 6426 2022

ARTC

In ith COR-PR-011 the following Terms of Reference (ToR) is aimed at
providing a clear scope or extent of the Investigation issued by the Approval Authority and accepted
by GM Safety and Environment.

INCIDENT NAME: Derailment Pacific National train BE510, Ardglen, NSW

INCIDENT DATE: 04/06/2022

INCIDENT OWNER:
Wayne Johnson, Group Executive Hunter Valley

LEAD INVESTIGATOR:

INVESTIGATION TEAM:

PN representative ~

Rutherford Area Manager -

Project Manager Custorer Service ~

“other subject matter experts as roquired during the investigation.
COMMENCEMENT DATE: 08/06/22
TARGET REPORT COMPLETION DATE: 3010712022

The primary purpose of the to identify both
which lead to the event and propose rocommendations that may be mn to limit as far as pou:b’e
the potential for reoccurrence of a similar event in the future.

The general remn ohna investigation shall include, but not be limited to;

a) incident and capture of minimum background information to fulfi the requirements
of COR-PR-011 Investigation
Obtaining of all relevant documentation and records necessary to ensure a full and
comprehensive understanding of the incident, including timeline and person(s) involved
Establish the sequence of events, including those prior to the Incident, the incident itself, the
consequences (actual and potential) and the response, including notification and reporting
Determine the immediate, underlying contributing and non-contributing cause(s) of the
incident

Icentlfy and record correction actions already underway relevant to the incident and,
9 Draft recommendations for the Approval Authority to reduce the potential for re-occurrence of
similar events across ARTC Network
Specific to this investigation, the Lead Investigator will ensure the following scope is included.
« Clearly establish the factual circumstances of the derailment
« Identfy the circumstances that led up to the derailment and the immediate cause or causes
+ Obtain statements from persons (witnesses) directly and indirectly involved — PN train crew
Attain relevant and specific data downloads from PN locomotives and vehicles relevant to the
derailment.
Request and review PN train loading configuration procedures
Request from Loading facility Information specific to the loading of train BES10, including any
CCTV footage
Request all train loading procedures from Boggabri East and validate all loading the
procedures and systems
Information made available to ARTC, prior to, at the time and post loading of train BE 510,
including on entry to the ARTC network

[l 4.3 BN

ARTC

.

.

Terms of Reference (ToR) for Incident Investigation
Derailment PN Train BE5S10

Ardglen, NSW

04 June 2022

TCR 8426 2022

Assess human factors to identify any underlying issues which may have contributed to the
derailment

Obtain and review Network Control voice logs and any relevant vital safeworking system(s)
data

Identify organisation influences, latent and inherent/local conditions, individual and/or team
actions, technical failures and absent/failed defences that may have contributed to the
derailment.

Investigation report should be based on a systemic ICAM approach and should not be written
in a method that apportions blame. :

Review any previous similar events and assess the status and effectiveness of any actions.
placed

Review the |, incident or response

Establish or identify appropriate corrective actions and recommendations designed to prevent
reoccurfence.

Review Internal ARTC Investigation report and ATSB Investigation report in the 2018 Antiene
Derailment considering common contributing factors

Review Internal ARTC Investigation report and ATSB Investigation report in the 2018 Antiene
Derailment reviewing the status and effectiveness of actions identified to prevent
reaccurrence

APPROVAL AUTHORITY:
Signed and Dated (below):

() Fz5fEZE ( Conflict of Interest)

R

;%

VAN

S oy BUAT
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[Rpk S EE

TRIREFHE S (Lead
ZEEHRE BN AERER L FEREE
EGRE BB REERTRES) - B Al
W WA E ST A -
EHEIIM: R IERE B R A g2 F4H
A A LR P -

B

i

HE TAEZ S0 HEpRaR & B R B 2 A

E/\E] (Australian Rail Track Corporation, ARTC ) FHE(EF5E7HH

AR EEFRAERE T - AR e EZE - AKE
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LA EE ST EN AR R - NS AR AT RE 2R AR - 24
L Erlge AN @R 2 NBIIAGREER - BB RGBT

o (BE:: WERECRS A E R EECEEREIRAYA T R A TIEAE -
MR B R E AR - MRS YL BIERHUREHE - Sa0 s aH A& 2 A\ 4
AR E R > N R TR R E ARG R E AR W ARIERE -

® Gkl - WERRERG A EREEEEERIA - iTReg e sl bEE# H
CAESEHHYERE - 758 BRI M A B AGE T3H A - AnlE g
iEfEEM o
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s

i BEBRE

ro iR RN HEE NI R E ~ HMEER - W R é%4sm - MAE A
BEWCE AT A EE R SRR - AR ERR o - BUGER
Hfgd - IR A B » WY EiaE - g - % - REEEE L
HE G R4 (perishable evidence) ©

A BRGETOIE N R G EAM TR SR R RS 2 A
2 WE S EHHE SHTE R R - BEEOT TIE - MR BRI EE RO
TP L ERTIEE T o DU SR R S TE AR
O ERERAEEEH BNE SR

TESR A SR E e 2 BRI P8 A B FERREFTA R AN HE G - DURE

R8N Ze4s o 0 B HE AR P R VAHRE EA%a8 5 (relevant certification) » H.

RIE R G B E A 75E55H# (Personal Protective Equipment, PPE) - 48

A B —ERYR AR EAEHEA N R T RS YEE R - MEEH 58t

N
CO)HEGHEE

EESE B (Lead Investigator ) JEC A /G S PAEIG 24 - B—HIEH
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Train 5859 passes over 5859 controls isolated 5859 controls isolated Train 5264 rolls from
transponder 1sttime 2nd time Broadmeadow s
Broadmeadows plattorm

170 second's
later driver nms
after train

Driver Drnver
Vacates cab vacates cab

211317 211342 PARERIL] 2115:32 2116:37  2116:40
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e A2 (Contributing Factors ) S ELFETIAYEEE (Facts) FEILRARE - 2Tt
et Z e -
() BIREEIHYERES
AR P E SRR LR AR - AUEEFENYIE - TCMS N2 #(F
ok H BB BEEE AR - I & B SR R R W R
H='E (Objective fact) Iz FEZEE (Subjective fact) o
FEEENER M EES A SR AR - HASEE R LG - I
R FIEESEESE - B  KEARPATERE B HEATE - K2 THSEE A
W27 72 R B ME N 2 BURE R Ewm a— (55 - i - —fir H BB EH I
TSR AR 0 T OKEEIREREE MR o (R EE ]
RECAETE— VIS U2 H B R - EEREE n LUR A& (BRI A EE L

23
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Accident Cause

Track Train is Number of Number of Number of Release
rax gdetect >
£ : iy | involved in cars hazmat cars cars consequences
LRI a ~* derailed [} derailed B releasing =
juman ero >
ST derailment
-
= * track quality * speed * number of * hazmat car « chen )
Influencing S e 5 _— hazmat cars safety desigr property
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uma t
ca A
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=X feian =X
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BRI B T AR AT BB - FOE LAY 3 (T e Yy
1. 24 7 {172 (What happened ) ?
2. BffrEeras/: (Why did it happen) ?
3. a3 Y (How did it happen) ?
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1. E#E20 7 HIJR A ( Direct or Immediate Causes ) » FIANER{F 53R as (il -
EREE T ERIHEEA -
2. FARE X g |7 N EL{E B¢ [A & ( Basic/Underlying Causes & Contributing
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1. ILCI B EBA] (International Loss Control Institute Model ) : ILCI 55 3
T T BRI, o R R RS - T WiE 6.3
(1) B=#%] (Lack of Control )
(2) AAFEA (Basic Causes )
(3) IZENFEA (Immediate Causes )
(4) = (Incident )
(5) #8%% (Loss)
BRI E S Ry SRR H PRI — 4R R - B ] B b s S e

Immediate

|
I
Lack of Control Basic Causes Incident | Loss
causes | .E-
Inadequate Personal Substandard : 5
-System Factors Acts/Practices 1 © Unintended
-Standards Event 1 Fs Harm and
-Compliance Job system Substandard 1 E damage
Factors Conditions |
1
1
1

6.3  ILCI RN R H5]

2. SCAT (Systematic Cause Analysis Technique ) @ SCAT fiEFERY ILCI fEAIEL
BE B2 TE - fEHARS TR L8Rz d B o 20 50 B
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3. ICAM (Incident Cause Analysis Method ) : ICAM 5&3E/E 2458 BE S HT S 3
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SR B A PR <2 A R AR R
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(2) ATSB RS JBONE 7R » ZE A (RS BlH L -
(3) 5 Whys : ZHEEER " B(HE ) REEWIRAFH -

(4) Fishbone (faEE ) @ )G LBHATRERKA -

(5) Fault Tree Analysis : [ 4% 5 [m$: o] BE J5 A1 28 i [ i
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% o sz W] Bdwards (1972) 2 » %48 ICAO Fiiga Il B2 fEM -
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. H (Hardware) FHS | SOFERTAHEMGLN - B628 - TH - Sofiel T (FRREL i
’—g;lj’;o

. E (Environment) HEH : 25 (ERIBFRAVYERIBES (AR - FBU - s
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- UL L (Liveware) g T AKE | © B AL DU/ 2 ZHIR4 -

SHELL Model

6.3 SHELL MODEL
b S {8 By BIEE A BRIy - SRR
® LS ( NEEFP) B OAFERE  [o B HAEH R MBS T RE 2
® L-H 7 (ABERfH) © sefEdaatia AR LS ? At FryE
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T EE R N EY - BB - WA E IS -
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1. JBFx (Eliminate) : 58 FRJEE -

2. & (Substitute) : DAEEFRAYITERUL -

3. TFEfEM] (Engineer) : iBM&EcstricE E bl -

4. EHPEH] (Administrative) : EBEREFE - FISOCER -

5. (ELAFEEHE (PPE) © fx{& TE: » (ENHMITEARSEFIRA -
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Engineering
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Administrative
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Implement
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