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Introduction 
 

Aim  of  this  
report  

This  summary   invest igat ion  report  highl ights  key  features  of  an  
incident  that  took  place  at  about  2:30am  on  18  February  2009  at  
Ravensworth  Coal  Preparation  Plant  reject  waste  bin,  associated  
with  coal  produced  from  the  Ravensworth  Underground  Mine   in  
the  NSW  Hunter  Valley.  

In  the   incident  David  Hurst  Oldknow  a  contract  road  haulage  
driver  received   fatal   injur ies  when  10  tonnes  of  waste  rock  
material  was   inadvertently  released  and  fel l  2m   in  2.5  seconds  
onto  the  cabin  of  his  truck.  

This   incident  summary  aims  to  provide  people   in  the  mining  
industry  with   information  to  help  them   identify  hazards   in  their  
workplace  and  to  establ ish  r isk  controls  to  avoid  a  s imi lar  
incident.  

The  
investigation  
unit    

The   incident  was  assessed  under  the  Department  of   Industry  and  
Investment   (referred  to  as   Industry  and   Investment  NSW)  pol icy  
and   identif ied  as  an  appropriate   incident  for  a  major  
invest igation  carr ied  out  by  the   Investigat ion  Unit.  

The   Investigat ion  Unit  has  been  established  to   investigate  
ser ious  mine   incidents  and  report  direct ly  to  the  Director  
General  of  Department  of   Industry  and   Investment.  The  
Investigat ion  Unit   is   independent  of  Mine  Safety  Operations.  

The  
investigator  

The   Industry  and   Investment  NSW   invest igat ion  was   led  by  
Tony  Smith,  Senior   Invest igator  with  the  Unit.  

Conclusions  are  
evidence  based  

Observations  and  conclusions  provided   in  this  report  are  based  
on  the  evidence  and  f indings   identif ied   in  the  course  of  the  
detai led   invest igat ion  conducted   into  the   incident.  

The  mine   Ravensworth  Underground  Mine   is   located  22  ki lometres  north  
west  of  Singleton   in  the  Hunter  Val ley.  The  mine  and  associated  
infrastructure   is  operated  by  Resource  Pacif ic  Pty  Ltd.    

After  raw  coal   is  extracted  from  the  mine,  coal   is  separated  from  
rock  waste  material  at  the  Preparat ion  Plant.  The  coarse  rock  
waste   (material  of  a  size  too   large  to  be  pumped  by  pipe)   is  then  
transferred  2km  by  a  series  of  conveyors  to  a  500  tonne  capacity  
Reject  Bin.    

From  the  Reject  Bin  the  rock  material   is  hauled  by  road  
registered  contract  trucks  along  a  3.6  ki lometre  haul  road  
owned  by  another  company  to  a  t ipping  pad  operated  by  a  civi l  
works  contract  company.    
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The incident 
 
The  work  
process  

The  work   involved  driving  a  truck  and  dog  trai ler  beneath  the  
Reject  Bin’s  single  opening  del ivery  chute  to  receive  30  tonnes  of  
reject  rock  material .  This  was  received   in  three  ten  tonne  
releases;  one   in  the  truck  and  two   in  the  trai ler .  The  material  was  
then  transported  3.6  km  to  the  dumping  area.    

The  sequence  of  the  work  fol lowed  a  set  cycle:  receiv ing  a   load  at  
the  bin,  haul ing   i t  to  the  dump  site,  dumping  the   load  and  then  
returning  to  the  bin   for  another   load.  This  work  sequence  took  
approximately  20  minutes  to  complete.  

Main  system  of  
control  

The  main  system  of  control  over  the  work  process  was  an  
electronic  programmable   logic  control  system   (PLC)  housed   in  the  
main  distr ibution  and  control  board   (MCC)  at  the  Reject  Bin.  This  
system   included  truck  detection  sensors,  traff ic   l ights,  bin  
capacity  sensing  and  a   local  control  stat ion  which  housed  a  
receiver  unit  for  the  27MHz  s ignals  sent  from  the  remote  control ,  
hand  held  transmitters  used  by  the  truck  drivers.  

Time  of  the  
inc ident  

The   incident  that  resulted   in  Mr  Oldknow’s  death  occurred  
between  2.20  am  and  2.30  am  on  Wednesday  18  February  2009.  

He  had  started  work  the  previous  evening  at  6  pm,  so  he  had  
been  at  work  for  8.5  hours  of  a  12  hour  shift .    

Loading   from  
the  bin  
appeared  to  be  
normal  

Mr  Oldknow  was  preparing  to  commence   loading  his  14th  cycle  
from  the  Reject  Bin  when  the   incident  occurred.  This  was  the  55th  
loading  cycle  for  the  shift .  

There  had  been  approximately  162   indiv idual  10  tonne   loads  
obtained  from  the  chute  at  the  Reject  Bin  before  the   incident  
without  any  of  the  four  drivers   involved   in  the  work   identify ing  a  
faulty  bin  operating  condit ion.  

No  witnesses   There  were  no  witnesses  to  the   incident.  The  fol lowing  sequence  
of  events  has  been  establ ished  through  the  f indings  of  the  
invest igation.  

Sequence  of  
events  

Mr  Oldknow  was  sitt ing   in  the  driver’s  seat  of  his  cabin  as  he  
drove  his  truck   in  a   low  range  gear  at  s low  speed  under  the  Reject  
Bin  del ivery  chute.  As  he  approached  to  take  the  f i rst  ten  tonne  
load   into  his  truck  a  signal  originated  from  the  hand  held,  remote  
control   in  his  cabin  for  the  chute  to  open.   I t   is  not  know  whether  
this  signal  was   inadvertent  or   intentional .  

At  this  t ime  the  front  of  Mr  Oldknow’s  truck  was  obscuring  the  
f i rst   l ine  of  three   l ines  of  sensors.  However,  the  second   l ine  of  
sensors  was  obscured  by  dirt  on  the   lenses  and,  as  a  result ,  was  
not  working  properly.    
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  With  two   l ines  of  sensors  appearing  to  be  blocked  and  a  s ignal  

received  from  the  remote  control  this  satisf ied  the  condit ions  to  
open  the  chute  door  and  release  a  ten  tonne   load  of  waste  rock  
material .  

However,  this  release  was  premature  as  Mr  Oldknow’s  truck  was  
not  posit ioned  to  receive   i t .  As  a  result  the   load  fel l  on  the  cabin  
and  front  trai ler  of  the  truck,  crushing  Mr  Oldknow.  

After  the   inundation  the  truck  continued  forward  for  
approximately  30  m  before  the  front  wheels  encountered  a  dirt  
embankment  and  came  to  a  stop.  

 

 

View west of  the entry 
road to Reject  Bin.   
 
Mr Oldknow’s truck 
can be seen on the 
embankment beyond 
the loading zone, 
whi le one of  the other 
dr iver ’s  t rucks is  
parked under the bin.  
 
(Photo Smith  18/2/09)  

 
 
 

The incident victim 
 

A  self  
employed  
contract  driver  

The  vict im  of  the   incident  was  David  Oldknow,  59,  of  Singleton.    

Mr  Oldknow  was  a  self  employed  road  freight  haulage  driver  
contracted  on  an  hourly  basis  by  the  civ i l  works  contract  
company  to  transport  rock  waste  from  the  Reject  Bin  to  the  
dump  site.  Mr  Oldknow  drove  his  own  road  registered  Kenworth  
T401  r ig id  t ipper  and  t ipping  dog  trai ler  to  perform  the  work.  
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The  truck  cabin  
col lapsed  

Mr  Oldknow  received  fatal   in jur ies  while  seated   in  the  driver’s  
seat  of  his  truck  cabin.  The  f ibreglass  cabin  roof  col lapsed  onto  
him  when  approximately  10  tonne  of  reject  rock  material  was  
inadvertently  released  from  the  bin.      

The  electronic  operating  system  at  the  reject  bin  released  the  
rock  material  before  the  truck  was   in  the  correction  posit ion  to  
take  the   load.  

 
 
 
 
 
 
 
 
 

Driver’s  s ide  view  of  the  
Kenworth  T401  truck  
cabin  showing  the  
damage  caused  as  a  
result  of  the   inc ident  
 
(Photo :  Smith  17/3/09)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Autopsy  
f indings  

An  autopsy  found  the  cause  of  death  from  the  combined  effects  
of  multiple   in jur ies  and  traumatic  asphyxia.    

 

The investigation 
 

Investigation  
methodology  

The   invest igat ion  of  the   incident   involved  various   l ines  of  
inquiry,   including:  

 Examining  the  site  

 Examining  documents  and  records  

 Interviews  

 Operational  test ing  

 Simulat ion  tests  

The   invest igat ion  closely  examined  the  Reject  Bin  operating  
system  and  safety  features,  the   loading  process  fol lowed  by  
drivers  and  the  suitabi l i ty  of  the  vehicles  being  used  at  the  t ime  
of  the   incident.  
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The   loading  
and  t ipping  
process  

Interviews  with  drivers   involved   in  the  work  and  examination  of  
the  bin  operat ing  records  establ ished  the  steps   in  the   loading  
process.  

Transport  of  rock  waste  could  be  a  24  hour  operation  using  four  
trucks  per  shift   i f  the  volume  of  waste  required  continuous  
removal .  

The  Reject  Bin  door  was  control led  by  a  hand  held  remote  
control  device  operated  from   ins ide  the  truck  cabin.  

The  procedure  adopted  by  drivers  was  to  posit ion  the  truck  
according  to  a  painted  mark  on  the  s idewal l   in  the   loading  area  
and  two   large  round  sighting  mirrors,  and   load  10  tonnes   into  
the  truck  t ipper  tray.  

The  truck  moved  forward  to  a  second  marked   loading  posit ion  to  
take  a  10  tonne   load   into  the  front  of  the  t ipper  dog  trai ler.      

The  truck  moved  forward  to  a  third  marked  posit ion  to  take  a  10  
tonne   load   into  the  rear  of  the  t ipper  dog  trai ler.  

The  driver  then  drove  the   loaded  truck  to  the  t ipping  pad  where  
the  material  was  unloaded.  

The  truck  then  returned  to  the  Reject  Bin  to  obtain  the  next  
load.  

On  occasion,   i f  excessive  water  and  s lurry  mixture  was  dripping  
from  the  Reject  Bin  door  a  driver  could  drive  through  the   load  
area  to  avoid  dirtying  the  truck  windscreen,  then  reverse  under  
the  bin  door  to  obtain  the   load.    

The  vehicles  
used  

The  trucks  selected  for  the  haulage  task  were  r ig id  t ipper  and  
t ipping  dog  trai ler  type  vehicles.  The  truck  cabins  did  not  have  
fa l l ing  object  protect ion  systems   (FOPS).  

The  Reject  Bin  
operating  
system  

The  main  system  of  control  for  the  Reject  Bin  was  an  electronic  
programmable   logic  control  system   (PLC)  housed   in  a  main  
distr ibution  board  at  the  bin.    

The  control  system   included  truck  detection  devices   (s ix  photo  
electr ic  sensors),  two  sets  of  traff ic   l ights,  bin  capacity  sensors,  
truck  tray  up  detection,  bin  percentage   indicator,  emergency  
stop  and  truck   in  posit ion   l ight  housed  on  a   local  control  stat ion  
box.    A  receiver  unit  was  housed   in  the   local  control  stat ion  to  
receive  the  digital ly  encoded  27MHz  s ignal  sent  from  a  remote  
control  hand  held  transmitter  by  the  driver.  

Programmable  
logic  
control(PLC)  
system    

Del ivery  of  material  from  the  Reject  Bin  to  the  truck  was  
control led  by  a  PLC  processor  and  software.  The  software  
included  sequential  control   logic  routines  and  sequential  code  
(rungs)  to  control  the  bin  operation.  

The  PLC  processor  was  supported  by  a  SCADA  software  system.    
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  SCADA   is  an  acronym  for   ‘Supervisory  Control  and  Data  
Acquis it ion’  software.   I ts  primary   funct ion   is  to  col lect  data  and  
provide  an   interface  with  equipment  and  enable  storage  of  
historical  data.  

The  fol lowing  diagram   is  an   indicat ive  representation  of  the  bin  
control  system.  

 

 

 

Hand  he ld  
remote  contro l  
t ransmit ter  
(27MHz  s igna l )  

27Mhz    
s igna l  

Loca l  
Contro l  
Stat ion  
Rece iver  
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Traffic   l ight  
configuration  

Two  sets  of  traff ic   l ights  placed  at  the  entry  and  exit  points  of  
the   loading  area  signal led  to  drivers  the  bin   loading  permissive  
status  when  approaching  the   loading  area.    

The  entry  traff ic  signal  remained  green  at  al l  t imes,  only  
indicat ing  red  when  there  was   less  than  15%  material  avai lable  
in  the  bin,   i f  there  was  a  hydraul ic  power  pack  fault,  truck  tray  
up  was  detected,  there  was  no  power  to  the  sensors  or  the   local  
control  stat ion  was  set  to  manual  operation.    

The  exit  traff ic   l ight  changed  colour  status   (green‐amber‐red)  as  
the  vehicle  moved  through  to  start  the   loading  sequence.    

The  exit  traff ic   l ight  turned  to  red  once  the  three  sets  of  sensors  
had  been  detected  as  being  blocked.    

When  the  three  sensors  had  been  detected  by  the  PLC  as  being  
blocked  and  the  f i rst  10  tonne   load  had  been  taken  the  exit  
traff ic   l ight  would  then  reset  to  green.  

The  exit  traff ic   l ight   indicated  both  green  and  amber  as  the  
truck  moved  through  the   loading  area  to  obtain  the  second   load.    
Once  the  second   load  was  received  the  exit  traff ic   l ight  returned  
to  green  for  the  remainder  of  the   loading  sequence.  

The  exit  traff ic   l ight  would  remain   indicating  green  as  the  truck  
departed  from  the   loading  area.  

The  exit  traff ic   l ight  would  only   indicate  a  red  f lashing   l ight  to  
warn  the  driver   i f  there  was   less  than  15%  material  avai lable   in  
the  bin,   i f  there  was  a  hydraul ic  power  pack  fault,  truck  tray  up  
was  detected,  there  was  no  power  to  the  sensors  or  the   local  
control  stat ion  was  set  to  manual  operation.  

Truck  detection  
sensors  

The  Reject  Bin  operat ing  system  was  designed  to  detect   i f  a  
truck  was   in  the  correct   loading  posit ion  using  three  sets  of  
photo  electr ic  sensors,  compris ing  both  transmitter  and  receiver  
sensors.    

Three  pairs  of  sensors  were  mounted  at  a  height  of  2.7m  from  
the  ground.    

The  sensors  were  specif ical ly   located  to  detect  the  s ide  of  the  
truck  and  trai ler  passing  through  the   loading  area.  

The  sensors  were   individual ly  mounted   in  protect ive  housings  to  
cover  the  sensor.  

Each  sensor  provided  two  means  of  detecting  signal  degradation  
due  to  a  dirty   lens  condit ion.    The  f i rst  by  provis ion  of   l ight  
emitt ing  diodes   (LED)  to  visual ly   indicate  on   inspection  signal  
degradation.  The  second  the  capabi l i ty  to  be  hard  wired  
electr ical ly   into  the  PLC  system  to  detect  signal  degradation.      
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Looking  east  under the  
Reject  Bin.  The  arrows  
s imulate  the   in fra ‐red  
beams   f rom   the  rows  of  
transmitter  sensors  being  
blocked  by  the  truck  
tra i ler .  
One  of  two  s ight ing  
mirrors   i s  also  vis ib le .    
The  red  paint   l ine  on   the  
wal l   i s  the  visual  reference  
for  a  dr iver  posit ioning  the  
truck   to  take  the   f i rst   load.  
 
(Smi th  18/2/09)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Activating  the  
Reject  Bin  

The  Reject  Bin  door  would  not  open,   in it ia l ly ,  unti l  al l  three  
rows  of  sensors  were  blocked,  the  truck   in  posit ion   l ight  would  
then  be  activated  and  then  a  digital ly  encoded  27Mhz  frequency  
modulated  (FM)  s ignal  was  received.    

The  fol lowing  two   loads  could  be  taken  when  the  sensors  on  row  
one  and  row  two  were  blocked,  the  truck   in  posit ion   l ight  
remained  active  and  a  digital ly  encoded  27Mhz  s ignal  was  
received.  

When   in  posit ion  and  correctly  al igned  to  receive  a   load  the  
driver  would  press  a  button  on  the  hand  held  remote  unit   in  the  
cabin.    

The  27Mhz  signal  was  encoded   (4,096  code  permutations)  using  
a  10  way  dip  switch  and  2  addit ional   l inks  to   l ink  to  the  receiver  
at  the   local  control  stat ion.  The  hand  held  remote  control  device  
is  a  commonly  used  type.  

The  control  system  was  designed  so  the  driver  did  not  have  to  
leave  the  truck  cabin.  The  driver  was  not  permitted  outside  of  
the  cabin   in  the   loading  area  while  the  bin  was  being  operated.  

A  27Mhz  digital ly  coded  signal  received  at  a   local  control  stat ion  
would  then  act ivate  a  hydraul ic  pump  to  pressurise  an  
accumulator  tank  which  then  provided  the  volume  of  stored  
energy  required  for  the  bin  door  opening  system.      

The  Reject  Bin  door  comprised  two   large  metal  horizontal  plates  
attached  to  two  opposing  sets  of  hydraul ical ly  operated  rams.      

The  hydraul ic  rams  pul led  the  two  plates  apart  to  al low  rock  
material  to  fa l l  under  gravity  from  the  storage  bin.  The  Reject  
Bin  door  was  programmed  to  automatical ly  open  and  close   in  2½  
seconds,  the  t ime  required  to  release  approximately  10  tonnes  
of  rock  waste   into  the  truck  trai ler  posit ioned  below.  
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  I t  was  possible  for  the  truck  driver  to  override  the  automatic  
door  close  system  and  reduce  the  t ime  the  door  was  open  by  
activat ing  a  second  button  on  the  remote  control  device  to  close  
the  bin  door.  

The  Reject  Bin  operat ion  could  be  remotely  monitored  via  a  
computer  screen  at  the  Ravensworth  Coal  Preparation  Plant  
control  room.      

I t  was  not  possible  for  the  control  room  operator  to  observe  
loading  operat ions  by  direct  s ight  from  the  control  room.    

There  was  no  video   l ink  to  the  monitor  the  Reject  Bin  operation  
back  to  the  control  room.      

The  Reject  Bin  door  could  not  be  opened  remotely  from  the  
control  room.      

The  control  room  operator  could  start  and  stop  the  hydraul ic  
pump  that  provided  the  hydraul ic  energy  to  the  rams  to  open  
and  close  the  bin  door.    

The  truck  driver  could  act ivate  a  bin  door  close  emergency  stop  
button  by   leaving  the  truck  cabin  and  walking  a  short  distance  
to  the   local  control  stat ion  box   located   in  the   loading  area.  

 

The findings 
 

Incident  
scenario  
diagram  

The  fol lowing   incident  scenario  diagram  shows  the  approximate  
posit ion  of  Mr  Oldknow’s  Kenworth  truck  at  the  t ime  the  cabin  
was   inundated  by  the  reject  rock  material .    

The  material  fel l  approximately  2m  onto  the  cabin  as   indicated  by  
the   left  red  arrow.    Some  rock  material  also  fel l   into  the  front  
sect ion  of  the  truck  t ipper  behind  the  cabin  as   indicated  by  the  
r ight  red  arrow.  

 

 

Bin Door

Photo
Electr ic  
Sensors 

Inc ident  scenar io  diagram  
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Truck  
sequence  and  
location  

The   last  truck  that   loaded  before  the  Oldknow   incident  had  taken  
an  extra  ½   load  of  rock  material   into  the  dog  trai ler  by  pressing  
the  f i rst  and  second  buttons  on  the  remote  control  device   in  
quick  succession.      

The  driver   left  the   loading  area  and  was  proceeding  along  the  
haul  road  to  the  t ipping  pad.    

This  driver  was  the   last  person  to  see  Mr  Oldknow’s  truck  before  
the   incident  as   i t  travel led   in  the  opposite  direct ion  towards  the  
Reject  Bin  to  obtain  the  next   load.  

The  two  other  drivers  were   in  the  vic inity  of  the  t ipping  pad  as  
Mr  Oldknow  travel led  towards  the  Reject  Bin.  

There  was  no  evidence  that  any  of  the  three  trucks  on  the  shift  
were  within  range  of  the  Reject  Bin  and   inadvertently  transmitted  
a  27Mhz  signal  to  cause  the  bin  door  to  open  at  the  same  t ime  Mr  
Oldknow’s  truck  proceeded  beneath  the  bin  door.    

Short ly  after  the   incident  the  next  driver   in  sequence  behind  Mr  
Oldknow  travel led  down  the  hi l l  towards  the  Reject  Bin.  He  
observed  that  Mr  Oldknow’s  truck  was   located  beyond  the  bin  
loading  exit  as   indicated  by  the  posit ion  of  the  truck   l ights.  

The  driver  was  unable  to  get  a  response  from  Mr  Oldknow  over  
the  truck  two  way  radio  communication  system.    

Second  row  of  
sensors  not  
working    

An   inspection  of  the  Reject  Bin  and   loading  area  after  the  
incident   identif ied  that  the  transmitter  sensor   in  the  second  row  
of  sensors  was  blocked  due  to  a  bui ld  up  of  dirt  on  the   lens.  

I t   is  unknown  how   long  the  blocked  sensor  had  been   in  this  
condit ion  before  the   incident.    

The   last  recorded   inspection  of  electr ical  control  equipment  
maintenance  and   inspect ion  before  the   incident  at  the  Reject  bin  
was  dated  8th  December  2008.  

Probable  
sequence  of  
events  that  
f inal ly  caused  
the   incident  

With  the  second  row  sensor  blocked  by  dirt  and  not  detected  the  
PLC   logic  code  enabled  the  system  to  remain  active  and  not  reset  
to  the  start  of  the  permissive  code  sequence.      

To  continue  to  open  the  bin  door   i t  only  required  sensor  row  one  
to  be  blocked  by  a  truck  and  for  a  digital ly  encoded  27Mhz  signal  
to  be  received.  

Post   incident  test ing   identif ied  that  when  the  second  row  sensor  
was  blocked  that  both  sets  of  traff ic   l ights  would  st i l l  show  
‘green’  to  the  driver.    There  was  no  visual  traff ic   l ight  signal  
warning  that  a  sensor  was  blocked.  

The  other  truck  drivers  said  they  were  unaware  that  the  bin  door  
could  potential ly  open  other  than  the  standard  sequence.    
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  I t  was  stated   in  the  standard  operat ing  procedure  for  the  task  
that  the  operat ing  system  would  not  permit  the  bin  door  to  open  
unti l  the  truck  was   in  the  correct  posit ion  –  that   is  blocking  of  
the  three  sensors  by  the  body  of  the  truck  before  the  bin  door  
would  be  permitted  to  open.      

I t   is  most   l ikely  that  a  digital ly  encoded  27Mhz  signal  was  
transmitted  from  the  remote  control  transmitter  unit   located   in  
Mr  Oldknow’s  truck  as   i t  was  moving  forward  under  the  Reject  
Bin.  

The  PLC  system  of  detecting  the  posit ion  of  the  truck  permitted  
rock  material  to  fal l  onto  Mr  Oldknow’s  truck  cabin  before   i t  was  
in  the  correct  posit ion  to  receive  the   load.    

Rock  material  fel l  from  a  height  of  2m  onto  the  cabin  roof  which  
was  not  designed  to  carry  such  a  weight.    

The  dynamic   loading  event  caused  the  f inal  barr ier  protecting  Mr  
Oldknow,  the  cabin  roof,  to  col lapse  onto  Mr  Oldknow  and  
ult imately  caused  his  fatal   in jur ies.  

I t   is  not  
known  why  
the  release  
signal  was  
sent  

I t   is  not  known  whether  the  activat ion  of  the  remote  control  unit  
in  Mr  Oldknow’s  truck  was   inadvertent  or   intentional.    

One  of  the  drivers  had  observed  that  David  Oldknow  had  replaced  
the  battery   in  his  remote  control  device  at  the  start  of  the  shift .  
Post   incident  test ing  confirmed  that  Mr  Oldknow’s  remote  
control  device  and  battery  opened  the  bin  door  without   issue.  

System  could  
not   identify  
blocked  
sensor  

The   invest igat ion   identif ied  that  the  PLC  system  could  not  
differentiate  between  a  photo  electr ic  sensor  blocked  by  a  truck  
or  blocked  by  dirt  covering  the   lens  and  remained  active.  

The  PLC  system  when  upgraded   in  August  2007  was  not  designed  
to  AS  61508 ‐2006  Functional  Safety  of  Programmable  Electronic  
Safety  Related  Systems  nor  was  the  PLC  funct ional ity  assessed  to  
a  Safety   Integrity  Level   (SIL)  rat ing.    

The  sensor  unit  had  a  smal l  red  and  green  LED   l ight  on  the  top  of  
the  unit  that  could  visual ly   indicate  a  potentia l  dirty   lens  
condit ion.    

Visual   inspect ion  of  the  LED  status  by  a  competent  person  could  
potential ly  have   indentif ied  a  blocked  sensor  condit ion.    

The  sensor  was  capable  of  being  electr ical ly  connected  to  the  PLC  
for  electr ical  detection  of  dirty   lens  condition  however  the  
sensor  was  not  electr ical ly  connected  beyond  the  main  electr ical  
control  board  to  the  PLC  system.        

There  was  no  evidence  of  a  specif ic  documented  system  requir ing  
maintenance  personnel  to   inspect  and  clean  the  photo  electr ic  
sensors  at  the  Reject  Bin,  nor  was  there  any   instruct ion  for  
drivers  to  do  so  as  part  of  a  shift  pre‐start  activ ity.  
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  I t  was   identif ied  that  Mr  Oldknow  and  another  truck  driver  used  a  
broom  and  water  hose  to  clean  the  two  sighting  mirrors   located  
underneath  the  Reject  Bin  at  the  start  of  the   incident  shift .      

They  did  not  clean  the  photo  electr ic  sensors  at  that  t ime.      

Degradation  
of  the  sensors  

Test ing  after  the   incident   identif ied  the  amount  of  signal  
degradation  of  each  row  of  sensors.  

The  fol lowing  photographs  show  the  condit ion  of  each  row  of  
transmitter  and  receiver  sensor   lenses,  compared  to  a  new  
transmitter  sensor  on  the   left .  

 

 

 

 

 

 
Row  1 sensor  s ignal  was  
17.64%  more  degraded  by  
dirt  than  the  new  
(control )  sensor  
 
(Photo  Smith  19/11/09)  

 

 

Row  2 sensor  s ignal  was  
observed   to  be  
operat ional  but  
constant ly  blocked  by  
dirt  during  post   inc ident  
inspect ion.  
 
(Photo  Smith  19/11/09)  

Row  3 sensor  s ignal  was  
0.63%  more  degraded  by  dirt  
than  the  new   (control )  sensor .  
 
(Photo  Smith  19/11/09)  
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Truck  cabin  not  
constructed  to  
take   loads  

The  Kenworth  T401  cabin  was  constructed  of  moulded  f ibreglass  
with   internal  reinforcements.      

There  was  no  formal  permitted  design   load   l imit  specif ied  at  the  
t ime  of  manufacture  as  the  cabin  structure  was  not   intended  to  
be   loaded.  

Test ing  conducted  by  Kenworth  Austral ia   (a  divis ion  of  PACCAR  
Austral ia)  of  s imi lar  components   in  preparation  for  Economic  
Commission  for  Europe  ECEr29  compliance   (a  standard  series  of  
load  and   impact  tests  on  vehicle  cabins  and  widely  regarded  as  
the   international  standard  for  cab  strength   in  the  trucking  
industry)   indicated  that  when  a  distr ibuted   load  was  appl ied  
over  t ime  that  a  10  tonne   load  was  achievable.  

Ultimately,  the  roof  of  the  f ibreglass  cabin   in  the  Oldknow  
incident  fai led  to  withstand  the  dynamic   loading  of  the  fa l l ing  
reject  material  from  the  bin.  

Substitute  
vehicle  without  
fal l  protection  
was  used    

The  bin  was  constructed  circa  1983  for  use  with  mine  haul  trucks  
with  FOPS  to  remove  the  rock  materia l  and  had  not  been  used  
for  a  period  of  t ime  prior  to  2007.  

The  Reject  Bin  was  recommissioned  and  electr ical ly  upgraded  
back   into  operation   in  2007  by  the  mine  operator.      

The  haul  road  owner  would  not  permit  the  mine  operator  to  use  
mine  haul  trucks  so  the  mine  operator  chose  to  use  road  
registered  trucks  for  the  task.    

The  road  registered  trucks  selected  were  not  f i tted  with  FOPS.  

In   late  2008  the  mine  operator  attempted  to  conduct  a  tr ia l  
using  FOPS  f i tted  mine  haul  trucks  from  the  Reject  Bin,  however  
the  tr ia l  did  not  take  place.  

Discussions  between  the  mine  operator  and  the  haul  road  owner  
were  sti l l  taking  place  up  to  the  date  of  the   incident.    

Industry  and  
Investment  
NSW  
Guidel ines  
MDG  15 ‐2002  

A  prepubl icat ion  draft  amendment   in  2007   incorporated   into  
MDG  15   identif ied  updated  clauses   in  particular  for  other  mobile  
plant  not  deemed  to  be  earth  moving  machinery  that  a  r isk  
assessment  must  be  carr ied  out  to  determine  the  r isk  of  
unintended  overturning  or  a  fa l l ing  object  coming   into  contact  
with  the  driver  and  the  required  operator  protective  devices.  

The  amendment  document  added  a  new  clause   ‘RTA  Plant  
Registered  Equipment’  and  required  that  RTA  plant  registered  
equipment  shal l  be  subject  of  an   inspection  by  a  competent  
person  prior  to  use  on  a  mine  s ite  and  as  a  minimum  the  
inspection   is  to   include:    

 Mobile  plant  has  been  maintained  and   is   in  a  f i t  for  
purpose  condit ion  to  enter  the  mine  site.  

 All  safety  cr it ical  systems  are  funct ional  
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   A  structural   inspection   is  carr ied  out   including  body  and  
al l  structural  areas  

 The  tyres  are   in  good  condit ion  

 Conduct   in  service  brake  test ing  to  verify  the  mobile  plant  
is  capable  of  stopping  on  the  maximum  grade  for  use.  

Austral ian  
Standards    

AS  2294‐1997  

Kenworth  Austral ia  has  f i tted  ROPS/FOPS  to  some  off  road  
mining  trucks  and  has  also  made  provis ion  on  a  smal l  number  of  
on ‐highway  trucks  for  f i tment  of  ROPS/FOPS  canopies  cert i f ied  
to  AS  2294‐1997  manufactured   in  Austral ia  for  bonnet  type  
trucks  at  the  customers  request.    

NSW  RTA  
compliance  
rules  

The  NSW  Roads  and  Traff ic  Authority   (RTA)  publ ished  heavy  
vehicle  mass   l imits  for  vehicles  over  4.5t   (GVM)  permitt ing  
operation  up  to  a  maximum   loaded  mass  of  42.5  tonnes.    NSW  
RTA  also  requires  a  vehicle  to  display  Austral ian  Design  Rule  
(ADR)  compliance  plates.  

NSW  RTA  does  not  publ ish  specif ic  guidel ines  related  to  FOPS  
for  on  road  registered  heavy  vehicles.  

Risk  
assessments  
related  to  the  
operation  of  
the  Reject  Bin  

There  are  no  records  of  a  specif ic  r isk  assessment  being  carr ied  
out   in  2007  to  assess  the  r isk   introduced  by  the  change   in  the  
planned  transport  of  rock  waste,  from  a  vehicle  that  had  FOPS  to  
one  that  did  not.      

The  Reject  Bin  PLC  truck  detection  system  required  to  be  altered  
to  accommodate  the  physical  gap  between  the  truck  and  dog  
trai ler.  

Evidence  was  found  of  several  r isk  assessments  conducted  by  
the  mine  operator  and  the  civ i l  contract  company  related  to  the  
task  of   loading,  haul ing  and  dumping  the  rock  material .      

Of  signif icance  the   invest igat ion   identif ied  actions   l i sted   in  a  
operational  r isk  assessment  conducted  at  the  Reject  Bin   in  
February  2008  by  the  site  operator  which   l isted  amongst  other  
i tems  to:  

 Verify  the  design  standard  and  review  the  design  r isk  
assessment  for  the  coarse  reject  bin.  

 Review  of  coarse  reject  bin  design  for  suitabi l i ty  of  
appl ication.  

These  two  act ions  were   l isted  as  due  for  completion   in  February  
2008.    

I t   is  signif icant  to  note  that  the  company  operating  the  mine  
was  the  subject  of  a  share  market  takeover   in  March  2008  
result ing   in  subsequent  signif icant  changes  to  the  operational  
management  at  the  washery  and  mine.      
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  The   invest igat ion  was  not  able   identify  evidence  that  the  
verif ication  and  review  of  the  Reject  Bin   identif ied   in  the  
February  2008  r isk  assessment  had  taken  place.  

Prior  truck  
loading  
incidents  
occurring  at  
the  Reject  Bin  

The   invest igat ion   identif ied  f ive  unplanned  movements  
associated  with   loading  trucks  at  the  Reject  Bin  from  August  
2007  up  to  the  date  of  the  fatal   incident.    

Of  note  an   incident   in  2007   involved  a  double   load  of  material  
being  placed   in  the  front  truck  trai ler  and  causing  rock  material  
to  spi l l  onto  the  truck  cabin  roof  and  bonnet.  

Two   incidents   in  2007   involved   inadvertent  opening  of  the  bin  
door  before  the  dog  trai ler  was   in  the  correct  posit ion  to  take  
the   load.  One  of  the   incidents  caused  signif icant  structural  
damage  to  the  dog  trai ler  tarp  cover  system.  

 

Action taken after the incident 
 

Actions  taken  
by   Industry  and  
Investment  
NSW  

Inspectors  from   Industry  and   Investment  NSW   issued  several  
prohibit ion  notices  under  the  OHS  Act  on  the  mine  operator  
covering  a  variety  of   issues  aris ing  from  the   invest igat ion.    

Inspectors   issued  a  notice  prohibit ing  the  use  of  a  truck  without  
a  fal l ing  object  protect ion  structure   (FOPS)  at  the  Reject  Bin.  

Further  notices   issued  on  the  mine  operator  required  the  
operator  to  conduct  a  fault  tree  analys is  conducted  by  an  
independent  assessor  and  to  conduct  a  safety  assessment  of  the  
safety  related  functions  of  the  Reject  Bin  and  assignment  of  
appropriate  safety  rat ings  to  AS61508  requirements.    

The  mine  operator  was  required  to  provide  a  written  report  and  
provide  a  presentation  to   Inspectors  before  the  Reject  Bin  was  
returned  to  service.  

Industry  and   Investment  NSW  released  a  Safety  Alert   (SA  09 ‐03)  
in  February  2009  to  the  mining   industry  which  provided  
recommendations  to  mine  operators  to  review  storage  bin  
loading  systems   including;  

 Identify   loading  system  hazards  

 Assess  truck   loading  systems  where  the  cabin  passes  
underneath  the  discharge  point  

 Review  the  effect iveness  of  operator  protect ion  systems  

 Review  r isk  controls  of  a  bin  del ivery  system  to  provide  
an  acceptable   level  of  r isk.  

 Review  electr ical  and  mechanical  engineering  controls  to  
ensure  a  safety   integr ity   level  or  safety  category  suitable  
for  the   level  of  r isk  
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   Review  the  system  against  relevant  standards  

 Review  the  procedures  for   loading  a  truck    

The  Department  as  part  of  the  ongoing  Electr ical  Engineering  
Management  Plan  audit ing  program  has  targeted  funct ional  
safety  applicat ion   in  the  mining   industry.  

Inspectors  undertaking  mine  site  vis its  have   identif ied  operators  
that  operate  trucks  under   loading  bins  and  have  actively  
questioned  operators  concerning  their  review  of  crit ical  safety  
systems  associated  with  bin   loading  operations.  

In  November  2009   Industry  and   Investment  NSW  conducted  the  
annual  two  day  Electr ical  Engineering  Safety  Seminar  which  was  
attended  by  over  300  delegates.    

The  seminar   included  technical  papers  on  safety  considerations  
for  PLC  and  SCADA  appl icat ions   in  the  mining   industry  and  
appl ication  of  AS  61508  equipment  assessments.      

Inspectors  at  the  conference  also  provided  feedback  to   industry  
and   identif ied  current  safety   issues  concerns   including  outcomes  
from  the  Ravensworth  Reject  Bin   investigat ion.    

Actions  taken  
by  the  mine  
operator    

After  the   incident  the  mine  operator  carr ied  out  r isk  
assessments  and   introduced  a  number  of  changes  to  the  process  
of  transporting  rock  waste  from  the  Reject  bin.  These  changes  
included:  

 Only  permitt ing  off‐road  haul  type  trucks  with  fa l l  
protect ion  structures  to  transport  rock  waste  from  the  
bin  to  the  dump  site.  

 Physical ly  blocking  the  front  entry  to  the   loading  area  and  
introducing  a  pract ice  that  required  the  off ‐road  haul  
truck  to  reverse   into  the   loading  area  so  that  the  cabin   is  
never  under  the  Reject  Bin  chute.  

 Barr iers  put   in  place  to  prevent  trucks  entering  the  
loading  area  from  the  wrong  s ide.  

 Instal lat ion  of  addit ional  area   l ight ing   in  the   loading  area.

 Establ ishing  a  pre‐start  system  check  by  supervisor  and  
operators.  

 Adding  a  t imer  to  the  operating  system  to  detect  a  sensor  
remaining  obscured  with  the  result  the  control  system  
wil l  shut  down.  

 New  procedure  and  maintenance  system   implemented.  

 Isolat ion  devices  provided  for  the  hydraul ic  circuit .  

 Instal l ing  holder   in  truck  cabins  for  the  remote  control  
unit .  

 Retraining  of  supervisors  and  operators.  
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The   loading  area  
showing  barr iers  
prevent ing   f ront  and  
s ide  entry,  and  an  off ‐
road  haul  truck  with  
cabin  FOPS  reversing  
under   the  Reject  Bin  
 
(Photo  Smith  9/4/09)  
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