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hazard description

conveyor chain can start-up with workmen situated on it whilst 
inspecting the operation of steering cylinders and levers!



hazard description



HIRAC approach

• hazard identification – underground

• risk assessment – comprehensive issue based risk assessment 
was carried out involving personal from the safety department, 
sasol mining central workshops, the mines and training 
department. 

• controls / barriers: design 

administrative / policies

signs and signals

used Qualitative Functional Development (QFD) approach to 
examine each Control / Barrier



report of issue based risk 
assessment

Illustration Key issues Remarks
    Adequate
•  Ye s
•  No
•  Be st  p r ac ti ce  

Concerns

Inspection of steering system with persons inside of conveyor bin through 
the inspection hole

•  P er so n s m u st  s ta n d  o n  t op  o f t h e sh u tt le  c a r to  i ns p ec t/ w or k o n  th e  s te e r in g sy st e m
•  Th e  c o nv e yo r ca n  s ta r t u p ca u si ng  in ju ry  t o p er so n s • Position of the workmen

• The conveyor chain can start up

Inspection of steering system with persons inside of conveyor bin through 
the inspection hole

•  P er so n s m u st  s ta n d  o n  t op  o f t h e sh u tt le  c a r to  i ns p ec t/ w or k o n  th e  s te e r in g sy st e m
•  Th e  c o nv e yo r ca n  s ta r t u p ca u si ng  da m a g e  t o to o ls  a n d/ o r e qu ip m e n t • Position of the workmen

• The conveyor chain can start up

Lock out system

•  Th e  lo c k ou t  p r oc e du r  C O P V 5. 3 .6  c a nn o t b e p e rf or m e d  s u cc es sf u lly d ur in g  a ll st e ps  o f  t he  
in sp e ct io n  p e rio d  - (p o we r  is  n e e d ed  on  th e  c irc u it to  ac tiv a te  t h e  st e e rin g  s ys te m ) When locking out at the main switch the 

steering can not be tested

Training manual

•  Th e  t ra in in g  m an u a l d o e s no t  a d d re ss  t h e lo ck  o u t/ in sp e ct io n  a sp e ct  in  de t a il
The risk of the conveyor system starting 
while testing the steering system , is not 
presently addressed.

Conveyor boom can be energized with persons on the boom.

•  Th e  c o nv e yo r b o om  c an  be  lift e d u p  b y th e  o p e ra to r . 
•  L im b s  c an  be  ca u g ht  b e tw e e n ca n o py  a n d  c on v e yo r b oo m  ca u s ing  h an d /a r m  i nj ur ie s.
•  P er so n s ca n  b e  cr us h ed  b et we e n  t h e co n ve y or  b o o m  an d  t h e ro o f .

Persons can be injured if the boom is 
activated.

Setting the context



QFD approach
requirements and limitations

• effective safety device

• installation feasibility

• maintenance feasibility 

• ease of operation

• cost



QFD approach
concept generation & 
selection

1) alternative position of workmen

2) use of a portable platform



QFD approach
concept generation & 
selection

3) replacement of existing conveyor switch with a key 
switch



4) key switch in series with 
existing conveyor switch



QFD approach
concept generation & 
selection

5) electrical isolator between conveyor contactor and 
motor



5) electrical isolator between 
contactor and motor 



QFD approach
selection matrix

NoNoYesNoContinue?

2.85
4

2.95
3

3.75
1

3.00
2

Total Score
Rank

0.6040.4540.4530.45315Cost

0.5020.7531.0040.75325Ease of Operation

0.8040.8040.6030.60320Maintenance Feasibility 

0.4530.4530.4530.45315Installation Feasibility 

0.5020.5021.2550.75325Effective Safety Device

W SRW SRW SRW SR

Portable platform
Mechanical 

lock-out on 
switch

Isolator in main 
circuit 

Use of Key Switch 
(reference)WeightSelection Criteria

Concepts



management of change

§ flameproof certification (Ex d)

§ training of operators and artisans

§ addition to standard operating procedures (SOP) and 
code of practice (COP)

§ addition to training manuals

§ addition to RCM tasklists  

§ addition to task observations 

successful combination of document control and 
practical control of a change



project status
ü A detailed report and presentation was delivered to the  
shuttle car standardisation committee 

ü the project was accepted and registered (SM 052 SC) 
with great appreciation and enthusiasm. 

ü Creation of commodities for the new components 

Ø flameproof certification: new isolator enclosure

: “blanket flameproof”

Ø approval of new drawings by the Sasol Mining 
Electrical Standardisation Committee 



cost estimation 

• once off-cost: flameproof certification – R8000 @ 
Expo Labs

• cost per installation: isolator, flameproof enclosure, 
additional glands and labour

• total cost per complete installation: R7600

• cost based on installation done at sasol mining 
central workshops   



concerns raised by the 
standardisation committee

1) can the traction motors also start with the pump running?

ü traction breaker 

ü shuttle car must be on the service cylinders to inspect the 
steering operation as standard procedure. 

ü safety sprats must be placed around the service 
cylinders



conclusion 

• a hazard was identified.

• a comprehensive issue based risk assessment was 
preformed.

• the QFD approach was utilized to establish new 
controls/barriers.

• effective management of change was considered. 

• standardisation committee is still negotiating the final 
implementation period and strategy.  
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