
Lateral Thinking and Teamwork

 What it has done for Randfontein Estates Ltd.

 R  A GALLOWAY

 M i n e  M a n a g e r

 R a n d f o n t e i n  E s t a t e s  L i m i t e d

 S Y N O P S I S

 Maximising face utilisation is one of three statements in REL's Mission

 Statement along with Safety and Teamwork.  JCI embarked on changing

 the  p rocess  o f  min ing  (Bus ines s  P rocess  Re-Eng inee r ing  o r  BPR)

 in  1996 .   Th i s  was  fo l lowed  by  a  fu r the r  p roduc t iv i ty  i n i t i a t i ve

 be ing  in t roduced  in  1997 ,  namely  Ful l  Ca lendar  Opera t ions  (Fulco) .

 These  two  in i t i a t i ves  encompass  sa fe ty,  t eamwork  and  max imis ing

 f ace  u t i l i s a t ion  -  bu t  ce r t a in ly  no t  w i thou t  some  fa i lu re .

 I N T R O D U C T I O N

 REL i s  s i t ua t ed  30km Sou th  Wes t  o f  Johannesburg  (F igu re  1  and

 1A)  and  has  a  l ea se  a rea  o f  17  279ha  o r  42  696  ac re s .   Cooke  1

 Shaft  began production in 1972 exploit ing four economic strat igraphic

 ho r i zons  in  t he  Tur ffon te in  Sub  Group .   Cooke  2  Sha f t  was  b rough t

 i n to  p roduc t ion  in  1977  and  Cooke  3  Sha f t  i n  1983  exp lo i t i ng  the

 E lsburg  ree fs .   Doornkop  Shaf t  was  in i t i a l ly  sunk  in  1984  to  exp lo i t

 t he  Kimber l ey  r ee f s ,  wh ich  p roved  uneconomica l .   I n  1997  a  Sub-

 Vertical Shaft was begun to exploit  the South reef horizon at Doornkop.

 In  the  same  year  Wes te rn  Areas  Nor th  Shaf t  became par t  o f  the  REL

 fold (now known as 4 Shaft  REL).  A stratigraphic column highlighting

 the  economic  r ee f s  i s  a t t ached  (F igu re  2 ) .

 The mining indust ry  i s  increas ingly  re l iant  on improved product iv i ty

 t o  con ta in  eve r - inc reas ing  cos t s ,  wh ich  i s  no t  he lped  by  a  l ow go ld

 pr ice .   REL,  be ing  a  marg ina l  opera t ion ,  re l ies  on  good  produc t iv i ty
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and  innova t ive  th ink ing  to  ensu re  i t s  s t r a t eg ic  p l an .

 I N T R O D U C T I O N

 During May 1997 the Chamber of Mines entered into wage negotiations

 wi th  the  va r ious  Un ions  and  Assoc ia t ions  and  a t  t h i s  t ime  i t  was

 agreed to  afford each Mine the  opportuni ty  to  negot ia te  an agreement

 fo r  wage  inc reases  combined  wi th  a  P roduc t iv i ty  Agreemen t .

 The  team rose  to  the  occas ion ,  rea l i s ing  the  urgency of  the  s i tua t ion ,

 especial ly  as  REL had experienced s ignif icant  f inancial  losses  during

 the  p reced ing  6  mon ths .

 With  a  great  deal  of  negot ia t ion,  educat ion and mutual  unders tanding

 o f  t he  pend ing  f inanc ia l  ca t a s t rophe ,  ag reemen t s  were  s igned  wi th

 the  va r ious  Un ions  and  Assoc ia t ions  on  29  Ju ly  1997  to  a l low REL

 to  embark  on  a  Fu lco  work ing  a r r angemen t .

 WHAT IS  FULCO?

 Fu l l  Ca lenda r  Opera t ions  Sh i f t  Sys t em i s  t he  min ing  o f  t he  no rma l

 p roduc t ion  ope ra t ions  -  7  days  pe r  week .   The  t abu la t ion  (Tab le  1 )

 describes the variances between a Fulco cycle and eleven shift fortnight

 cyc le .

 WHY FULCO?

 Randfon te in  Es t a t e s  had  expe r i enced  d i ff i cu l ty  ove r  t he  p reced ing

 12  mon ths  in  ach iev ing  p roduc t ion  t a rge t s  a s  a  r e su l t  o f :

 • Non  ach ievemen t  o f  deve lopmen t  t a rge t s  r e su l t i ng  in  g rea t ly

 r educed  p ro jec t ed  o re  r e se rves  and  f ace  ava i l ab i l i t y ;
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Figu re  1A

 The  Rand fon t e in  Es t a t e s  -  Loca l i t y  P l an
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Figu re  2

S t r a t i g r aph i c  Subd iv i s i on  o f  Cen t r a l  Rand  Group  i nd i ca t i ng

ma jo r  r e e f  ho r i zons
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Table  1

 • P lanned  mi l l i ng  r a t e  no t  be ing  me t ;

 • As  a  r e su l t  o f  t he  low go ld  p r i ce ,  t he  p rob lem o f  t he  l imi t ed

 face length has been aggravated by pay reserve becoming unpay.

 By  in t roduc ing  Fu lco  i t  a l l owed  fo r  6  add i t i ona l  p roduc t ion  days

 pe r  mon th ,  wh ich  inc reased  p roduc t ion  t ime  by  25%.

 The  r easons  fo r  nego t i a t ing  a  Fu lco  a r r angemen t  were  to :

 • Inc rease  the  deve lopment  r a t e  to  improve  the  o re  r e se rve  and

 c rea t e  more  f ace  to  mine ;

 • Mine less panels with improved face advance to create flexibility

 i n  t he  p l an ,  shou ld  a reas  become  unpay ;

 • Improve  the  p roduc t ion  p ro f i l e ;

 • Ensure  shor t  t e rm produc t ion  ta rge t s  a re  met  and  avo id  a  very

 t enuous  f inanc ia l  pos i t i on .

 The  Fu lco  work ing  a r r angemen t s  d i f f e r  f rom Union  to  Un ion  a s  t he

 nego t i a t ions  manda te  was  an  ag reemen t  on  Fu lco  wi th  the  de t a i l ed

 mechanics  being negot ia ted on an individual  Union/Associat ion basis

 (F igu re  3 ) .

 Nego t i a t ions  were  comple t ed  wi th  ag reemen t  w i th in  6  weeks .

 In  October  1997 Fulco and par t ia l  Fulco was  in t roduced a t  the  Cooke

 Sha f t s .
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FULCO RESULTS

The results of the introduction of Fulco are split  into 4 main categories:

• Safe ty

• P r o d u c t i o n

• Eff i c i enc ie s

• P e r s o n n e l

The  successes  and  fa i lures  a re  d iscussed  wi th  fu ture  d i rec t ion  where

necessa ry.

S a f e t y

Safe ty  a t  REL has  a lways  been  the  mos t  impor t an t  key  r e su l t  a r ea ,

a s  i t  i s  be l i eved  "A Sa fe  Mine  I s  A P roduc t ive  Mine" .   Wi th  lo s t

t ime  and  r epor t ab le  r a t e s  runn ing  a t  ha l f  t he  indus t ry  ave rage ,  t he

t eam was  no t  p repa red  to  compromise  the  sa fe ty  and  hea l th  o f  ou r

employees .

The tabulation (Table 2) shows the safety statistics before the introduction

of  Fu lco  and  the  r e su l t s  t o  da t e  s ince  the  in t roduc t ion  o f  Fu lco  (6

mon ths ) .

Table  2
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I t  shou ld  be  no ted  f rom the  t abu la t ion  tha t  s ince  the  in t roduc t ion

of  Fu lco  we  have  ach ieved  improvemen t s  i n  a l l  ca t egor i e s .

Improvements (%)

Dress ing  s t a t ion  Cases 4 2

Los t  Time  F requency  Ra te  1  000 /Employees 2 0

Repor t ab le  F requency  Ra te  1  000 /Employees 3 9

Fa ta l i t y  F requency  Ra te  1  000 /Employees 8 3

These  f igu res  may  be  a  l i t t l e  mi s rep resen ta t ive  a s  Fu lco  r e su l t s  a r e

on ly  ove r  a  pe r iod  o f  6  mon ths .   These  s t a t i s t i c s  w i l l  be  c lose ly

moni tored  for  any  de te r io ra t ion  in to  the  fu ture  and  mechanisms  wi l l

be  in t roduced  i f  neces sa ry  to  comba t  any  de t e r io ra t ion .

P r o d u c t i o n

With  Fu lco  work ing  a r r angemen t s ,  t he  number  o f  p roduc t ion  sh i f t s

are theoretically increased by 6 per month (2 Saturdays and 4 Sundays)

which  equa te s  t o  25% more  p roduc t ion  t ime .

In pract ice 25% improvement has not  been real ised.   The table (Figure

4 )  i s  t he  r e su l t s  on  Fu lco  compared  to  6  mon ths  p roduc t ion  r e su l t s

pr ior  to  the  in t roduct ion  of  Fulco .   This  tab le  shows an  improvement

o f  r e su l t s  a t t a ined  s ince  the  in t roduc t ion  o f  Fu lco  in  a l l  key  r e su l t

a r eas .

Recovered  k i lograms  had  a  21 ,8% improvement  which  was  ob ta ined

by  3 ,4% more  tonnage  a t  a  0 ,96  g / t  g rade  improvemen t .

The  improvemen t  o f  g rade  i s  a  r e su l t  o f  more  f l ex ib i l i t y  c r ea t ed

by  l e s s  f ace  mined  a t  be t t e r  f ace  advance .   Th i s  has  c rea t ed  more

f l ex ib i l i t y  i n  o re  r e se rve  managemen t .

Deve lopmen t  has  improved  by  an  ave rage  o f  13 ,9% which  has  in

tu rn  sus t a ined  ou r  cu r ren t  o re  r e se rve ,  wh ich  in  t ime  wi l l  r e su l t  i n

fu r the r  f l ex ib i l i t y.
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E f f i c i e n c i e s

The  t abu la t ion  (Tab le  3 )  shows  the  e ff i c i enc ie s  ach ieved  in  m2/

to t a l  man ,  t ons / to t a l  man  and  kg / to t a l  man  r e spec t ive ly  ( inc lus ive

o f  a l l  con t r ac to r s ) .

Table  3

I t  shou ld  be  no ted  however,  t ha t  l ower  s tope  e f f i c i enc ie s  a r e  t o  be

expec ted  wi th  Fu lco  a s  33% more  l abour  i s  r equ i r ed  to  r ea l i s e  25%

improved  p roduc t ion  a t  bes t .   Tonnage  f rom vamping  has  a s s i s t ed

in  the  tons  mi l l ed /man .

Eff i c i enc ie s  ach ieved  a re  ve ry  comparab le  to  i ndus t ry  ave rages .

P e r s o n n e l

Fulco  can  be  imp lemen ted  us ing  va r ious  cyc le s ,  name ly  6 /2 ;  9 /3  o r

12 /4 ;  each  o f  wh ich  has  p ros  and  cons .

Randfon te in  Es ta t e s  L imi ted  cu r ren t ly  works  a  6 /2  cyc le  a s  a  r e su l t

o f  an  ag reemen t  w i th  NUM,  however,  Managemen t  was  conce rned

abou t  t h i s  a t  t he  t ime ,  a s  t he  two  day  o f f  pe r iod  i s  t oo  sho r t  fo r

employees  who  l i ve  ou t s ide  Gau teng  to  t r ave l  home ,  a  9 /3  cyc le  i s

p re fe rab le .

Wha t  t r ansp i red  was  a  ma jo r  inc rease  in  absen tee i sm as  an t i c ipa ted

(F igu re  5 ) .   Th i s  absen tee i sm occur s  e i the r  j u s t  be fo re  the  2  days

o ff  o r  more  commonly  ju s t  a f t e r  t he  2  days  o ff .
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The  dec rease  in  Februa ry  and  March  a re  a s  a  r e su l t  o f  a  Un ion  and

Management intervention to curb the misuse of sick leave and stronger

d i sc ip l ina ry  ac t ion  wi th  hab i tua l  l oa fe r s .

The  on ly  ma jo r  p rob lem wi th  a  6 /2  cyc le  i s  t he  h igh  absen tee i sm,

caused primarily by people traveling to far destinations.  This particular

p rob lem i s  a l l ev i a t ed  by  chang ing  to  a  9 /3  o r  12 /4  cyc le ,  bu t  t hese

cyc le s  a l so  have  h igh  absen tee  r a t e s  fo r  a  d i f f e ren t  r ea son .

I t  has  been  found  tha t  t he  absen tee  r a t e  on  a  9 /3  and  12 /4  cyc le  i s

s imi l a r  t o  t ha t  o f  a  6 /2  cyc le ,  however,  t h i s  mos t  o f t en  occu r s  i n

the  days  p r io r  t o  t he  o f f  pe r iod ,  and  th i s  p rob lem i s  pa r t i cu l a r ly

prevalent  among machine crews,  we assume that  the underlying reason

fo r  t h i s  i s  s imp ly  f a t igue .

Wha teve r  cyc le  i s  u sed ,  t he  on ly  ma jo r  p rob lem as soc ia t ed  wi th

Fu lco  i s  t he  h igh  absen tee  r a t e .   Th i s  p rob lem i s  r educed  by  s t r i c t

d i sc ip l ina ry  measu res  and  suppor t  f rom a l l  ro l e  p l aye r s  conce rned .

In addition to this,  with the introduction of BPR, substantial production

bonuses  a re  be ing  pa id ,  hence  peop le  a re  l o s ing  ou t  on  po ten t i a l

bonus earning by being absent,  and this has gone some way to alleviate

the  p rob lem.

REL NO.  4  SHAFT

REL No .  4  Sha f t  ( fo rmer ly  Wes te rn  Areas  Go ld  Min ing  Company

Limi t ed  Nor th  Sha f t )  i s  l oca t ed  on  the  Wes t  Rand  approx ima te ly

45km f rom Johannesburg .

REL No .  4  Sha f t  was  commiss ioned  in  Sep tember  1961 .   The  8m

diame te r  conc re t e  l i ned  sha f t  was  sunk  to  a  dep th  o f  1  518m be low

sur face ,  wh i l e  t he  ven t i l a t i on  was  sunk  to  1  102m.

Both  sha f t s  a r e  s i t ed  in  a  p i l l a r,  wh ich  t akes  the  fo rm o f  an  e l l i p se

approx ima te ly  480m on  s t r ike  and  450m on  d ip .

The  s t r ike  o f  t he  s t r a tum i s  ea s t  -  wes t  and  the  s t r a t a  d ips  a t  an

ave rage  inc l ina t ion  o f  16  deg rees  to  t he  sou th .
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Numerous  r ee f s  have  been  mined  a t  No .  4  Sha f t ,  a l l  be ing  loca t ed

The  Upper  E l sburgs ,  sub-d iv ided  in to  the  mass ives  and  ind iv idua l s ,

These  a re  l i s t ed  a s  fo l lows :

• V C R - Ex tens ive ly  mined .

ives - ( i ) M B Generally 3

( In

( i i ) M I "T "

ba

( i i i ) MA Ex

• Ind iv idua l s - ED Hor izons  mined  loca l ly.

( i i ) EC "T

 re

bo

( i i i ) EB   } Poorly developed and generally

uneconomic .

) EA  }

Lower  in  the  s t ra t ig raph e  M  Elsburgs  con ta in  an  economic

horizon known as the E9EC.  The horizon has been extensively mined,

a t ed  p rob lems  in  the  ma in  sha f t  s ince

1975.  This is due to high stress and a weak rock-mass, which surrounds

(F igu re  6 )

 i n  t he  Tur ffon te in  Sub-Group .

 a long  wi th  the  ove r ly ing  VCR (Ven te r sdorp  Con tac t  Ree f ) ,  have

 been  ex tens ive ly  mined .   In  some  a reas  up  to  13  payab le  ho r i zons

 have  been  iden t i f i ed .

 • Mass  - 4 payable horizons

c ludes  the  lower  VCR) .

op" ,  "midd le"  and  "bo t tom

nds  gene ra l ly  economic .

t ens ive ly  mined .

( i )

op" ,  "midd le"  and  "bo t tom"

efs mined, however, the "middle"

nd  on  a  l oca l  s ca l e .

 ( i v

y,  th idd le

 and  in  r ecen t  t imes ,  w i th  the  work ings  o f  Cooke  3  Sha f t  becoming

 eve r  c lose r,  i t  ha s  been  co r re l a t ed  wi th  the  AI  ho r i zon  o f  t he  UE1A

 package  o f  Cooke  3  Sha f t .

 Ground  in s t ab i l i t y  has  c re

 the  shaf t  bar re l .   The  problems resul t ing  f rom th is  have  compounded

 into other problems over the years.   The current si tuation is as follows:

 Ground  Ins tab i l i t y
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a ) The concrete  l ining has been fracturing since 1982 and requires

cons t an t  ma in tenance .

b ) Sca l ing  o f  o repasses  wi th  r e su l t an t  r i sk  to  the  sha f t  i n t eg r i ty

as  we l l  a s  p roduc t ion  lo s ses .

c ) De te r io ra t ion  o f  t he  s t a t ion  b row on  38  Leve l .

d ) Misa l ignmen t  o f  s t ee lwork  in  the  sha f t .

e ) Poor  s idewa l l  cond i t ions  in  t he  sha f t  be low 38  Leve l .

Over  t he  yea r s ,  mos t  o f  t he  t ime  ava i l ab le  fo r  sha f t  ma in tenance

was  spen t  on  addres s ing  p rob lems  r e l a t ed  to  ( a )  above .   Due  to  the

l a rge  vo lumes  o f  wa te r  pumped  in  th i s  sha f t  ( ave rage  o f  76  Ml  pe r

day) ,  t he  sha f t  i s  we t  and  co r ros ion  has  t aken  i t s  t o l l .   Cur ren t ly

148  bun tons  and  37  k ing  pos t s  a s  we l l  a s  6  s t a t ion  s t ee lwork  se t s

r equ i r e  r ep lac ing  in  o rde r  t o  i nc rease  ho i s t i ng  speed  f rom 10  to  15

m/s .

Due to the current schedule of shaft work, Fulco could not be considered.

The  p roduc t ion  p re s su res  a s  t hey  a re ,  more  t ime  was  r equ i r ed  bo th

fo r  sha f t  work  and  p roduc t ion .

The Unions and Associat ions were approached with a  proposal ,  f i rs t ly

to  a l low fo r  one  add i t i ona l  Sa tu rday  to  be  worked  on  a  compul so ry

bas i s  a s  opposed  to  a  vo lun tee r  sh i f t .   Th i s  was  we lcomed  by  a l l  a s

6% ra the r  t han  5% was  o ff e red  a s  an  ove r t ime  paymen t  fo r  t h i s

compul so ry  days  p roduc t ion .

The  Sha f t  Eng inee r ing  and  Min ing  Team ra i sed  the  i s sue  o f  s e t  up

t ime  in  the  sha f t .   One  day  sha f t  t ime  mean t  t ha t  a t  l ea s t  25% of

the available t ime was spent building and removing working platforms.

Longer  cont inuous work periods were the obvious answer to  faci l i ta te

more  e ff i c i en t  u t i l i s a t ion  o f  r epa i r  t ime .

The  ca l enda r  fo r  t he  r ema in ing  e igh t  mon ths  was  r ev i sed  wi th  the

Unions/Associations taking into consideration the compulsory Saturday

and Public holidays and an agreement was struck to have the production

teams  work  one  Sunday  a  mon th  and  a l low fo r  one  3  day  b reak  pe r

mon th .
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This arrangement has satisfied both required shaft work and production

(F igu re  7 ) .

I t  i s  expec ted  tha t  an  add i t i ona l  160kg  wi l l  be  p roduced  du r ing

this calendar year agreement,  and that a large amount of shaft  concerns

wi l l  a l so  be  addres sed .

BUS INESS  PROCESS RE-ENGINEERING

BPR was  in i t ia ted  by  JCI  in  1994 and  implemented  on  Cooke  1  Shaf t

in  1995 .

T h e  V i s i o n

• To  become  the  lowes t  cos t  go ld  p roduce r  i n  Sou th  Af r i ca .

• To  be  compe t i t i ve  wi th  more  than  50% of  wor ld  p roduce r s .

• To  have  h igh ly  sough t  a f t e r  sha re s .

• To  r educe  work ing  cos t s  by  30%.

• To  inc rease  th roughpu t  by  30%.

• Deve lop  p roven  o re  r e se rves  by  >2 ,5  yea r s .

• Doub le  1995  l i f e  o f  mine  p ro j ec t ions .

T h e  S t r a t e g y

• Develop appropriate and effective planning systems and processes.

• Employ  sa fe ,  cos t  e f f ec t ive  min ing  me thods / sys t ems .

• S ign i f i can t ly  deve lop  log i s t i c s  capab i l i t i e s .

• Uti l ise  technology in  an effect ive manner  to  support  the Mine 's

co re  p rocess .

BPR focused  on  3  co re  a reas ,  P l ann ing ,  Min ing  and  Log i s t i c s .
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Plann ing

The entire planning process needs to have a holistic,  seamless approach

lead ing  to  coord ina t ion  o f  a l l  f ac to r s .

Resource  and  core  managers  do  resource  p lanning  whi le  opera t iona l

supe rv i so r s  do  ope ra t iona l  p l ann ing .   The  p l ann ing  p rocess  mus t

be  bo th  p rocess  and  s t r a t egy  d r iven ,  and  con t inuous  and  dynamic .

The planning process has been improved considerably by the implementation

and  in t eg ra t ion  o f  so f tware  sys t ems  such  a s  Cadsmine ,  Da tamine

and  CPM.

Mining

The  min ing  s t r a t egy  concen t r a t ed  on  the  fo l lowing :

• Al l  pane l s  t o  be  b l a s t ed  once  eve ry  24  hour s ;

• Employ  ded ica t ed ,  mu l t i - sk i l l ed  pane l  c r ews  on  each  pane l .

Mine r s  on ly  mine  ( sepa ra t e  l og i s t i c s  s ec t ion ) ;

• Opt imise  e f f ec t ive  sh i f t  l eng ths ;

• Concen t r a t ed  min ing  focus ing  on  f ace  advance ;

• Subs tan t i a l ly  enhanced  bonus  paymen t s  fo r  h igh  p roduc t ion

ach ievemen t s  above  a  t r i gge r  po in t .

Logis t i c s

The logis t ics  funct ion  i s  separa ted  f rom the  mining funct ion  in  order

to  a l low the  mine r s  t o  focus  on  the i r  co re  p rocess .

The logistics section is responsible for vertical and horizontal movement

o f  men  f rom bank  to  work  p l ace ,  a r e  f rom boxf ron t  t o  p l an t  and

mate r i a l  f rom supp l i e r s  t o  workp lace .

The  log i s t i c s  s ec t ion  i s  a l so  r e spons ib l e  fo r  t he  ma in tenance  and

repa i r  o f  a l l  mach ine ry  and  equ ipmen t ,  i nc lud ing  sha f t s ,  hau lages

and  c ros scu t s .
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B P R  R o l l - o u t

a l  imp lemen ta t ion  o f  BPR a t  Cooke  1 ,  BPR i s  be ing

ro l l ed  ou t  t o  t he  o the r  Randfon te in  sha f t s .   Th i s  mus t  be  we l l  co -

ane l  c r ews ,

and  the  paymen t  and  con t ro l  o f  bonuses .

r  11  sh i f t s .

Day  1 - Sens i t i s i ng

Day  2 - Sens i t i s i ng

- Cook r

 -  7 - Theo

 -  11 - Prac t

 2  a e  the  t s t eps  in  t he  p rocess ,  t he

i s sues  addres sed  du r ing  the  2  days  o f  s ens i t i s ing  a re :

• Why  do  we  need  BPR

 to  change

e ' s  h i s to ry

/  fu tu re  jog  secu r i ty

ing

 been  success fu l  fo r  Randfon te in  Es t a t e s ,  and  the  r e su l t s

speak  fo r  t hemse lves  (F igu res  8  -  16  ) .

 Af t e r  t he  o r ig in

 o rd ina t ed  and  p ro fes s iona l  i n  o rde r  t o  ensu re  success .

 The  key  a reas  a re  t he  sens i t i s ing  and  t r a in ing  o f  t he  p

 The  BPR pane l  c r ew t r a in ing  i s  done  ove

 Day  3 e  P lan t  Tou

 Day  4 ry  t r a in ing

 Day  8 i ca l  t r a in ing

 Days  1  and r wo  mos t  c ruc i a l  

 • Mean ing  o f  BPR

 • Why  do  we  need

 • Cur ren t  t r ends  vs  min

 • Vis ion  /  way  fo rward

 • F luc tua t ing  go ld  p r i ce

 • Ri s ing  cos t s

 • Pay  l imi t s

 • L i fe  o f  mine

 • Team bu i ld

 • Bonus  sys t em

 R e s u l t s

 BPR has
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Concen t r a t ed  t eams  have  inc reased  p roduc t iv i ty  cons ide rab ly  f rom

an  ave rage  o f  12m to  20m,  and  a  b l a s t  pe r  pane l  pe r  day  i s  a lmos t

ams  l ed  to  improved  syne rgy  wi th in  the  t eams  and

greater  involvement of  al l  team members,  improving the effect iveness

eamwork  and  bonus  l ed  to  a  r educ t ion  in  absen tee i sm.

in  s t anda rds ,  a s  c r ews  a re  pa id  bonus  fo r  f ace  advance ,  t h i s  needs

TRACK MOUNTED DRILLRIG

Due to low produ  and the increase

in  Aids ,  i t  was  dec ided  to  mechan i se  ope ra t ions  where  p rac t i ca l ly

o  the  bui ld ing  and  commiss ioning  of  an  Elec t ro-Hydraul ic ,

t r ack  moun ted  d r i l l r i g  fo r  d r i l l i ng  conven t iona l  deve lopmen t  ends .

l a rge ly  f rom sa lvaged  and  r edundan t  ma te r i a l  on  mine .

opmen t  end  and  suppor t  ho le s ;

• Mus t  be  r a i l  bound  and  t r anspor t ed  by  a  l oco ;

nd  c rosscu ts ;

the  r ig .

rom a r t i s an

to  bu i ld  the  r ig ,  and  he  wou ld  then  do  the  d r i l l i ng  and  ma in tenance

 fu l ly  ach ieved .

 Mul t i - sk i l l ed  t e

 o f  r a in ing .

 Inc reased  t

 The  on ly  p rob lem as soc ia t ed  wi th  BPR i s  a  po ten t i a l  de t e r io ra t ion

 to  be  s t r i c t l y  con t ro l l ed  by  managemen t .

ct ivi ty,  ever  increasing labour costs

 pos s ib l e .

 This  led  t

 The  r ig  was  des igned  and  bu i l t  on  Cooke  3  Sha f t ,  and  cons t ruc t ed

 I n i t i a l  D e s i g n  B r i e f

 • Mus t  d r i l l  deve l

 • Must  be  ab le  to  t rave l  in  underground  haulages  a

 • Only  one  pe r son  shou ld  ope ra t e  and  ma in ta in  

 F the  beg inn ing  o f  t he  p ro j ec t  i t  was  dec ided  to  use  an  

 on  the  r ig .   He  i s  pa id  a  bonus  fo r  d r i l l i ng  and  ma in tenance  based

 on  me t re s  advanced .   (See  F igu re  17 ) .

1034



F
ig

u
r
e

 1
7

1035



F e a t u r e s  o f  t h e  R i g

 • S ing le  boom e lec t ro -hydrau l i c  r i g ;

• 2 ,4m Feed  r a i l  so  suppor t  ho le s  can  be  d r i l l ed ;

ide .

ion  o f  i n ju r i e s :  No  pe r sons  on  the  f ace  wh i l e  d r i l l i ng

takes  p l ace ;

• g  accuracy  resu l t ing  in  be t t e r  advance  pe r  b las t ;

i n t a in ing ;

u re  18 )

 no  in ju r i e s  have  occu r red  on  th i s  p ro j ec t  s ince  i t

s t a r t ed  in  June  1998 .

ieving approximately 50m of flat end development

pe r  mon th  on  a  s ing le  end .

ent contract is currently run by a developer, in conjunction

wi th  the  a r t i s an /d r i l l e r,  however  t he  in t en t ion  i s  fo r  t he  a r t i s an  to

a  s ing le

month, this will  be achieved by drilling more than one end, to introduce

 • Hydros t a r  200  d r i f t e r ;

 • Boom cove rage  a rea  i s  4 ,7m he igh t  and  4 ,4m w

 A d v a n t a g e s

 • Reduc t

 • Reduc t ion  in  l abour  f rom 1  1  man  to  6  man  c rew;

Bet te r  d r i l l in

 • Low runn ing  cos t s  due  to  a r t i s an  ope ra t ing  and  ma

 • Inc reased  p roduc t iv i ty  f rom 3 ,2m/man  to  8 ,7 /man .

 R e s u l t s

 (See  F ig

 Sa fe ty  -  t o  da t e

 The rig is currently ach

 T h e  F u t u r e

 The developm

 ob ta in  a  b l a s t ing  ce r t i f i ca t e  so  tha t  he  can  a s sume  ove ra l l  cha rge

 o f  t he  con t r ac t ,  t hus  e l imina t ing  the  need  fo r  a  deve lope r.

 The  t a rge t  i s  fo r  t he  r ig  t o  ach ieve  100m face  advance  in  

 f l ex ib i l i t y,  and  a l so  by  d r i l l i ng  longe r  rounds  than  the  s t anda rd

 2 ,4m round .
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Longer  rounds  o f  3 ,3m and  4 ,0m can  be  d r i l l ed  us ing  ex tens ion

s t ee l ,  and  the  bes t  advance  ach ieved  to  da t e  i s  3 ,9m on  a  s ing le

In  order  to  b las t  a  4 ,0m round in  a  3 ,4m dimension end,  Nonel  tunnel

C O N C L U S I O N

Poor  product ion ra tes ,  l imited or  no f lexibi l i ty,  poor  face avai labi l i ty

Wi th  the  cu r ren t  s i t ua t ion  r ega rd ing  hea l th ,  p roduc t iv i ty  and  cos t s

A C K N O W L E D G E M E N T

The  au tho r  w i shes  to  t hank  the  fo l lowing :

• The  JCI  Execu t ive  fo r  t he  oppor tun i ty  to  pub l i sh  th i s  pape r.

• D S iebe r t  -  Su rvey  Supe r in t enden t  Techn ica l  D iv i s ion

• RV Turne r  -  Ore  Rese rve  Manage r

 r o u n d .

 mas te r  s e t s  a r e  u sed  to  g ive  accu ra t e  t iming ,  w i th  good  r e su l t s .

 and  l imi t ed  o re  r e se rves  were  r easons  fo r  t he  in i t i a t i ves  d i scussed .

 In  each  o f  t hese  ca t egor i e s  we  have  r ea l i s ed  improvemen t  w i th  no

 compromise  to  our  employees  f rom a  sa fe ty  o r  hea l th  po in t  o f  v iew.

 i t  is  essent ial  for  every manager  and his  team to focus on innovat ions,

 wh ich  wi l l  l e s sen  the  impac t  o f  t hese  conce rns  on  ou r  ope ra t ions .
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