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8.0  APPENDICES

8.1 Rail Safety Worker FAID Fatigue Plots

Driver 1

Driver 2
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Signaller 1

Signaller 2

Signaller 3
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8.2 Events and Conditions Chart ‒ Unanderra 28 June 2003

Signaller 3 
signs on duty at 

Wollongong
07:00  28/06

Driver 2 
signs on duty 

at Port Kembla
08:30  28/06

Retention test 
completed and general 

mechanical test certifi ed 
OK.

Tests 
completed in conjunction 

with Driver 2.

Driver 2 conducts retention 
test and inspects general 
train condition of B9162 

prior to departure.
28/06

A

D

E

B

C

Driver 1 
signs on duty 

at Port Kembla
08:30  28/06

Driver 1 conducts 
retention test and inspects 
general train condition of 
B9162 prior to departure 

at Dunmore.  28/06

B9162 departs 
Dunmore.

10:35  28/06

Signaller 1 
signs on duty at 

Wollongong
07:00  28/06

Assigned to work 
on Coast panel, Kembla 

Grange to Kiama.

Assigned 
to work on South 

panel, Unanderra North 
to Kembla Grange.

Signaller 2 
signs on duty 

at Wollongong
05:00  28/06

Assigned to 
work on South panel, 
Unanderra North to 

Kembla Grange.



40

Rail Safety Investigation - Unanderra

Driver 2 reminds Driver 
1 of 40/40 speed at 
Dapto level crossing

28/06

Signaller 2 hands over 
South Panel to Signaller 1.

~11:00  

28/06

A

D

E

C

A

D

E

B

C

Weekend train 
movements are reduced on weekend 

allowing Signaller 1 to take over from Signaller 2 for 
a short period.

Signaller 2 sets route for 
B9162 through Unanderra 
via Up Main  (WG1024 set 

at Caution Turnout).
28/06

Route 
chosen initially as the 

most effi cient route for B9162 
through Unanderra at that 

point in time.

Signaller 1 has been 
on duty for 6hrs and 

requires a toilet break and 
time to organise his lunch 

meal.

40/40 speed 
restriction in place.

40/40 speed 
restriction in place.

Train brakes in a 
normal manner.

Train 
brakes in a normal 

manner.

Driver 1 makes second 
brake application for 
Dapto Level crossing.

28/06

Driver 1 makes fi rst 
brake application at 

Oak Flats.
28/06

Dapto level 
crossing has 40/40 
speed restriction 

applied.

Signaller 1 accepts 
responsibility for South Coast 

Panel from Signaller 2.
11:00  28/06
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Signaller 1 changes route for 
B9162 from Up Main to Branch 

line back platform road.
28/06

Driver 2 calls Signal 
WG 1024 as “one” 

(communication indicates 
signal at Caution).

28/06

Driver 1 (B9162) 
passes Signal WG 1024 

at “Caution”.
~ 11:01:02   28/06.

K431 arrives at 
Unanderra Platform 

on Down Main.11:00:58  
28/06

A

D

E

C

F

SRA passenger 
train K431 is noted approaching 

Unanderra.  Route for B9162 changed to allow K431 
into Unanderra platform. 

Track work being undertaken 
between Coniston Platform & Signal Box to 

relocate glued insulation joints forcing a number of train 
diversions around track work.  Up and Down South Coast 

trains diverted onto Down Main.  Down train given 
priority out of the diverted area.

Signal WG 
1030 indicates Clear, Signal 

WG 1024 indicates Caution, Signal WG 
1016 indicates Proceed and Signal WG 1010 

indicates Stop.

2nd situational indicator to 
Driver 1 of potential for B9162’s 

route to be set past WG 1010 with a 
Caution Turnout.

1st 
situational indicator to 

Driver 1 of potential for B9162’s route 
to be set past WG 1010 with a Caution 

Turnout.

Driver 1 applies dynamic 
brake to decrease speed 

of B9162 approaching 
Unanderra Platform.

28/06

Driver 1 (B9162) 
passes WG1030 at 

“Clear”.
~ 10:59:40  28/06

Track circuit 
1015C unoccupied at 11:00:58 

– track circuit adjacent to platform track 
circuit.

A

D

E

C

F
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3rd 
situational indicator to 

Driver 1 that route was being set for 
passage of B9162 through Unanderra 

with a clear route.

Passengers from K431 
would have been departing from 

station.

Signal WG 1025 on Up 
Main at Stop.

Diversion of trains onto 
Up Main between track work at 

Coniston Platform and Signal Box do not 
allow for B9162 to be immediately routed passed 

WG1010 onto Up Main.  Signaller 3 requires 
more time to formulate the best operational 

movements for B9162 and diverted 
trains.

K431 departs Unanderra 
Platform.

11:01:17  28/06

Driver 2 calls Signal 
WG 1016 as “one” 

(communication indicates 
signal at Caution).

28/06

A

D

E

C

F

A

D

E

C

F

Signaller 1 requests Signaller 
3 if B9162 can be routed 

onto section controlled by 
Signaller 3.

28/06

Signaller 3 replies 
to Signaller 1 stating 

that he could not 
immediately accept 
B9162 onto his area 

of control.
28/06

On 
almost every other 

occasion that Driver 1 had 
approached Unanderra Platform from 
the Branch Line on the occasion that a 

passenger train was stationary at Unanderra 
Platform the route would be clear for 

the train to progress through 
Unanderra .

Guard’s 
indicator is not 

illuminated as the route passed 
WG 1010 was not clear.

Driver 1 sights K431 
stationary at Unanderra 

Platform on the Up Main.
28/06

Driver 1 applies 
a minimum brake 

application (70kpa)
28/06.

Driver 1 passes 
Guard’s Indicator 
– not illuminated.

28/06
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Signaller 
determines that B9162 

can be routed onto his area of control 
having assessed the movement can be 
achieved considering other diverted 

trains.

Signaller 3 advises Signaller 
1 that B9162 can be routed 

passed WG 1010 onto 
Signaller 3’s area of control.

28/06

K431 clears 
Unanderra Platform.

11:02:04  
28/06

A

D

E

C

A

D

E

C

F

Signaller 1 sets main route 
for signal WG 1010 to change 

indication from “Stop” to 
“Caution turnout”.

28/06

Points 1106B start 
driving from the 

normal position to 
reverse position.

28/06

Driver 1 passes WG 
1010 at “Stop”

11:02:08  28/06.

Driver 1 passes 
WG 1016 at 
“Caution”

11:01:55  28/06.

Driver 1 applies an 
emergency brake 

application.
28/06.

Driver 2 calls Signal 
WG 1010 as “Red” 

(communication indicates 
signal at Stop).

28/06

Driver 2 advises to Driver 
1 that he did not believe 

B9162 would stop prior to 
signal WG 1010.

28/06
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A

D

E

C

A

D

E

C

Points 1106B 
register in the 

normal position 
(closed).

11:02:17  28/06

Signaller 1 sets route for 
K431 to crossover from 

Down Main line to Branch 
Line at WG 1025.

28/06

B9162 comes 
to a stand.

28/06

Driver 1 (B9162 
lead locomotive 

front bogie) passes 
over points 1106b 
in normal (derail) 

position and 
derails.
28/06

Driver 1 (B9162 
lead locomotive 

rear bogie) passes 
over points 1106B 
in reverse (closed) 

position.
28/06

Driver 1 (B9162 lead 
locomotive rear bogie) 
derails from infl uence 
of lead bogie in the 

derailed state.
28/06
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Driver 1 checks that 
Driver 2 has not sustained 

injuries from the 
derailment.

28/06

Signaller 3 advises 
Signaller 1 of the 

incident.
28/06

Driver 1 contacts 
Wollongong signal 

complex and advises 
Signaller 3 of the 

incident.
28/06

Driver 2 advises 
that he sustained no 

major injuries.
28/06

Signaller 1 places 
block over signals and 
initiates emergency 

management 
procedures.

28/06
A

D

E

C
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CCTV footage indicating that K431 had not departed Platform No.1 until both Locomotives on 
B9161 had passed the end of Platform No. 2.

Roof of last locomotive on 
B9162 passing the end of 
Unanderra Platform No.2

K431 just prior to moving 
from Platform No. 1
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8.5 8148 Hasler Tape Review

18th July 2003

########################

########################,

Pacifi c National

Port Kembla

Derailment at 88.878 km, Unanderra.

I have examined the Hasler speed recorder tape for Locomotive 8148. Th e tape 

from this locomotive is complete and the time recorder was not operating, all 

other functions are recording correctly.

All measurements for this analysis have been made from the point where the 

locomotive commences uninterrupted movement. 

Th roughout the journey the locomotive reaches a maximum speed of 78km/h.

At 5.8 km’s there is a minimum reduction in the brake pipe pressure, the pressure 

is restored after approximately 1.1km’s. Th e speed of the locomotive decreases to 

35 km/h.

At approximately 14.9 km’s a service reduction is made and then released, the 

speed of the locomotive reduces from 71km/h to 48km/h.

At approximately 15.9 km’s a minimum reduction is made then released, the speed 

of the locomotive decreases to 45 km/h.

At 22.6 km’s the speed of the train starts decreasing from 51km/h to 30km/h, 

there is no reduction of the brake pipe pressure. Th is is consistent with controlling 

a locomotive by the use of dynamic brake.

At 23 km’s a minimum reduction is made, the speed of the locomotive decreases to 

25km/h.

At approximately 23.1 km’s the brake pipe pressure rapidly reduces to zero and 

the speed of the locomotive decreases. Th is is consistent with an emergency 

application.

At approximately 23.3 km’s the speed of the locomotive drops suddenly from 

20km/h to zero. Th e rate of deceleration would indicate that there was an outside 

infl uence brought to bear on the locomotive.

Th ere are no further movements and the Hasler tape is removed.
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 8148

No time record Maximum speed

Locomotive 
stopped

Minimum 
reduction

Commenced 
Journey

Minimum 
reduction
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8.7  Relative Rolling Stock and Infrastructure Positions from 8127’s 
Point of Rest (POR)

8.8  Calculation of Emergency Brake Application Relative to Signal WG 
1010

Reference

Reference 
Distance from 

centre of leading 
bogie on 8127

Metres from POR 
(adjusted from 

lead bogie centre 
of lead loco)

81 Class Centre of bogie to Coupler Faces (m) 17.0 0

81 Class length across coupler faces (m) 21.0 38

RHGF Coupler faces to bogie centre (m)19 12.0 50

Catch Points 1106B (km) 87.932 50

Signal WG 1010 (km) 87.937 55

Route Indicator 1016 (km) 88.098 216

End of Platform Unanderra (km) 88.211 329

Guards Indicator (km) 88.244 362

Start of Platform (km) 88.349 467

Signal WG 1024 (km) 88.874 992

Level Crossing Nowlan Street (km) 89.359 1477

Summit (km) 89.800 1918

Level Crossing Princess Highway (km) 89.781 1899

Signal WG 1030 (km) 90.011 2129

19  Note the trailing bogie centre of the fi rst RHGF wagon came to rest directly over the centre of Catch 

Points 1106B as shown in Appendix 7.6.
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8.9 81 Class Locomotive Details
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8.10  PN System Safety Notice No. 07/02  - Responsibility of 2nd Crew 
Member in a Locomotive
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8.11 PN Driver Certifi cation and Re-certifi cation Checklists

Safety Critical Competency Update 
Clauses.  Clause D2.3 is not listed 
amongst these clauses.
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8.12 Network Rules NSG606 - Responding to Signals and Signs


