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ABSTRACT

The use o f  long-hoLe in -seam dr i l l i ng

techn iques  fo r  seam gas  dra inage ahead o f

n in ing  was in t roduced to  the  Aus t ra l ian  coa l

i n d u s t r y  b y  . A C I R L  i n  n i d - 1 9 8 I '  A C I R L ' s

r e s e a r c h  p r o g r a m  h a s  i n v o l v e d  t h e  d e v e l o p n e n t

a n d  d e m o n s t r a t i o n  o f  d r i l l i n g  a n d  b o r e h o l e

s u r v e y  t e c h n o l - o g y  i n  a d d i t i o n  t o  e v a l u a t i n g

t h e  g a s  d r a i n a g e  P o t e n t i a l  o f  l o n g - h o l e  i n -

s e a m  b o r e h o l e s .

T h i s  p ; r p e r  P r e s e n t s  t h e  r e s u l t s  o f  t h e

I o n g - h o l e  d r i L L i n g  c a r r i e d  o u t  t o  d a t e  i n  t h e

I l L a w a r r a  D i s t r i c t  o f  t h e  N e w  S o u t h  W a l e s  c o a l

f i e L d s .  D r i L l i n g  e x p e r i e n c e  i n  r e L a t i o n  t o

b o t h  v e r t i c a l  a n d  h o r l z o n t a l  d i r e c t i o n a l

c o n t r o l  o f  t h e  d r i l l  s t r l n g '  d r i l L  p e r f o r m n c e

a n d  b o r e h o L e  s u r v e y  E e c h n i q u e s  a r e

d i s c r r s s e d .  I n  a d d i t i o n ,  r e s u l t s  o f  g a s

d r a i n a g e  e f l e c t e d  b y  t h e  L o n g  b o r e h o l e s  a r e

p r e s e n t e d .  F u t u r e  p o t e n t i a l  a n d  r e q u i r e r e n t s

f o r  f u r t h e r  d e v e L o p m e n E  o f  t h i s  t e c h n o l o g y  a r '

r e v i e w e d .
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INTRODUCTION

Aust ra l ian  Coa l  Indus t ry  Research

I a b o r a t o r i e s  L t d .  ( A C I R L )  w i t h  t h e  a s s i s t a n c e

of  g ran ts  f ron  NERDDC and ACA,  i s  cur ren t ly

under tak ing  a  research  program wi th  the

o b j e c t i v e  t o  d e v e l o p  a n d  d e m o n s t r a t e  t h e

t e c h n o l o g y  f o r  d r i t l i n g  h o r i z o n t a L  h o l e s  i n

e x c e s s  o f  6 0 0  m e t r e s  i n  c o a l  s e a n s  t o  e f f e c t

t h e  d r a l n a g e  o f  g a s  f r o m  t h e  s e a m s  i n  a d v a n c e

o f  n i n i n g .  O n c e  t h e  t e c h n i q u e s  a r e  f u l L v

d e v e L o p e d  l o n g - h o 1 e  d r l 1 1 i n g  w i l l  p r o v i d e  a

u s e f u l  t o o l  t o  t h e  A u s t r a l i a n  c o a l  m i n i n g

r r d u s t r y  n o t  o n l y  f o r  g a s  d r a i n a g e  b u t  a l s o

f o r  g e n e r a l  j . n - s e a m  e x n l o r a t i o n '  F a c e

e n i s s i o n s  o f  m e t h a n e  a n d  t h e  o c c u r r e n c e  o f

o u t b u r s t s  i n  d e v e L o p m e n t  h e a d i n g s  c a n  b e

s u c c e s s f u l l y  r e d u c e d  a n d  p o s s i b l y  e l l n i n a t e ' l

w h e n  p r e - d r a i n a g e  o f  t h e  s e a m  g a s  i s  c o r r e c t l v

c a r r i e d  o u t .

!!l!1l-!!g !a!l!i1!$
U s i n g  c o n v e n t i o n a l  e q u i p m e n t '  h o r i z o o t a l

d r i l l i n g  o f  c o a l  s e a m  i s  l i n i t e d  t o  d e P t h s  o i

a p p r o x i m a t e l y  1 2 0  m '  T h i s  h o l e  l e n g t h  i s

r e s t r i c t e d  d u e  t o  t h e  u n c o n t r o l l a b l e

d e f L e c t i o n  o f  t h e  d r i 1 1  s t r i n € !  i n t o  t h e  f l o o r

o r  r o o f  s t r a t a .  T h e r e f o r e  r o  o v e r c o m e  t h i s

p r o b l e m  t h r e e  b a s i c  r e q u i r e m e n t s  r u s t  b e  n e t '

( i )  A  d r i l t  r i g  w h i c h  h a s  s L r i c t  c o n t r o l

over  the  dr i l l i ng  Parameters  o f

r o t a E l o n  s p e e d ,  t h r u s t )  f e e d  r a t e  a n d

f  l u s h i n g  w a t e r  P r e s s u r e '

( i i )  A  d r i L l  r i g  w h i c h  p r o v i d e s  e n o u g h

t h r u s t  t o  P u s h  a n d  P u l I  d r i l l  r o d s  t o

t .

Z .

3 .
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Ehe depth  requ i red .

( i i i )  . A . n  i n s r r u m e n t  t h a L  w i L l  a c c u r a t e l y

survey  the  ver t i ca l  and hor izon ta l

d t r e c t i o n  o f  c h e  h o l e  a s  i t  i s  b e i n g

d r i l l e d .

ACIRL has  leased an  ACKER rB ig  John '  coa l

d e g a s i f i c a t i o n  d r i l L  o n  a  t h r e e  y e a r  C e n u r e  a s

par t  o f  the  re thane dra inage research

p r o j e c t .  T h i s  m c h i n e  h a s  a  c a p a c i t y  t o  d r i t l

over  600 m long in -seam ho les ,  P la tes  I  shows

r h e  d r i l  I  o p e r a t  i  n g  u n d e r g r o u n d  d u r i n g

conn iss ion ing  Er ia ls  a t  West  C l i f f  Co l l ie ry .

P r i o r  ! o  t h e  c o o m i s s i o n i n g  o f  t h e  d r i I l  r i g  a t

West  C l i fF  Co l l ie ry  a  nunber  o f  changes had to

be mde to  the  mch ine  in  o rder  to  conpLy f i th

t h e  N . S . W .  C o a l  M i n e  R e g u l a t i o n s .  T h e  m j o r

w o r k  c a r r i e d  o u c  w a s  t h e  t i t t i n g  o f  a p p r o v e d

f i a m e  p r o o f  e l e c t r i c  c o m p o n e n t s ,  E h e  r e p l a c i n g

o F  b e  l t  d r i v e n  a p p a r a t u s  w i t h  c h a i n  d r i v e s  a n d

I  h p  :  n s f a  I  l 2 l i  n n  o E  a n n p 6 y g d  m e t h a n e

, u u ! r L u L  a L t B  5 y -  L c L u s .

D e t a i l s  o f  t h e  d r i l I  c o n p o n e n t s  a n d

assoc ia ted  equ ipnent  were  g iven by  R ichard  &

A l l a n  ( 1 9 8 1 ) .  T t l e s e  a r e  s u u m r i s e d  b e l o w .

DRILL FEATUR-ES

The dr i l l  i s  mounted  on  a  mob i le  4  whee l

dr ive  chass is  w i th  a  hydrau l i c  motor  d r ive

connected  to  an  independent  power  pack .  The

hydrau l i c  power  pack  is  t ra i le r  mounted  and

powered by  a  415V,  38  kW f lame proo f  e lec t r i c

no tor .  The power  pack  and dr i l l  can  be  up  to

90 m apar t  to  enab le  the  motor  to  be  in  in take

ar r  wh l le  d r i l l i ng  in  gassy  env i ronments .

The ro ta t ion  un i t  o f  the  dr i l l  has  a

hydrau l i c  four  speed t ransmlss ion  and

automat lc  chuck .  Th is  enab les  a  ro ta t ion

speed range o f  0 -600 r .p .m.  and a  to rque range

of  800-3000 N.n .  The dr i l l  feed  f rame has  a

to ta l  3 .3  n  t rave l  w i th  a  nax inun Ehrus t  o f  45

k N  a t  f e e d  r a t e s  o f  u p  t o  1 9 . 8  n / n i n .  T t r e

f e e d  f r a n e  c a n  b e  a n g l e d  h y d r a u l i c a - t l y  t o
a l1ow dr i l l i ng  o f  inc l ined  boreho les  I5 "

e i t h e r  s i d e  o f  h o r i z o n t a l .

T h e  d r i - I l  c a n  o p e r a t e  t h r o u q h  a  s t u [ [  i  n g

box  a t  the  f ron t  o f  the  feed f rame wh ich  is

c o n n e c t e d  t o  t h e  b o r a h o l e  s t a n d p i p e  t o  a l l o w

s e p a r a t l o n  o f  g a s ,  r e - c i r c u l a t i o n  w a t e r  a n d

c u t t i n g s .  A  s e p a r a t e  l 0  k W  e l e c t r i c  p o w e r e d

b e a n  p u m p  i s  u s e d  f o r  f l u s h i n g  w a t e r  a n d  a l s o

to  t ranspor t  the  survey  too l  up  the  dr i l l

s  t r i n g .

F igure  I  shows a  typ ica l  se t -up

c o n f i g u r a L i o n  f o r  E h e  d r i l l  a n d  e q u i p n e n t .

Ac[ t  3 rG,  loH{
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F i g .  t TVp ica l  se t -uD fo r  Acker  Dr i .11

DRILLING CONSI]MABLES

Dr i l l  rods

T h e s e  a r e  B Q  s i z e ,  f l u s h  j o i n t e d  w i r e

l ine  rods .  These rods  were  chosen fo r  the

dua l  purpose o f  f i r s t l y  a l low ing  the  passage

of  boreho le  survey  ins t ruments  and second ly

Ehe rods  are  f lex ib le  enough to  enab le  ho le

The Aus. l .M.M. l l lawarra Branch Symposium,
"Seam Gas Drainage wi th part icular  reference to the Working Seam",  May 1982
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t s .  H e b b t e w h i t e ,  A .  R i c h m o n d '  J .  A l l a n

d e v i a t i o n .  6 0  m  o f  s t a l n l e s s  s t e e l  r o d s  w e r e

prov ided in  add i t ion  to  rhe  600 n  o f  co ld -

d . r a m  s t e e L  r o d s .  T h e  s t a i n l e s s  s t e e l  r o d s

are  used ad jacent  to  che res t ing  pos i t ion  o f

the  survey  ins t rument  beh ind  the  b i t  to

prov ide  a  nonaagneEic  sur round fo r  the  too l '

D r i l l  b i E s

A number  o f  tungs ten  carb ide  b i ts  have

been t r ied  to  da te '  T t Ie  most  success fu l  b i ts

83  nm d iameter  4  w ing  drag  b i t '

8 3  m m  a s s e n b l Y  d r a g  b i c ,

8 0  m  P i l o t  w i t h  r e a m e r  b i t s '

A l , l  these b i ts  were  capab le  o f  ex t remely

h i€ lh  penet ra t ion  ra tes  (up  to  I0  n /min)  under

idea l  cond i t ions .  Unfor tunate ly  where  ho les

d e f l e c t  i n t o  t h e  r o o f  o r  f l o o r  s t r a t a  t h e

tungs ten  carb ide  b i ts  wear  eas i l y  and may

requ i re  reP lacement  to  comple te  the  ho le  to

t h e  d e s i r e d  d e P t h .

$elilryi-q
B o t h  s t a n d a r d  s t e e l  a n d  s t a i n l e s s  s t e e l

83  nn  d iameter  sEab i l i sers  have been used fo r

dr i l l i ng .  Wi thout  the  use  o f  s tab i l i sers  the

ho le  tends  to  wander  in  the  hor izon ta l

d i rec t ion .  The cor rec t  conb ina t ion  o f

s t a b i l i s e r s  f o r  a  g i v e n  d r i l l  s t r i n g  i s

c r i t i c a l  f o r  c o n t r o l  o f  t h e  b i t  d i r e c t i o n  i n

the  hor izon ta l  p lane.  th is  i s  a lso  a  func t ion

of  the  na ture  o f  the  par t i cu la r  coa l  be ing

dr i l led  bu t  i s  one o f  the  na jo r  a reas  o f

research  requ i red  1n  long-ho le  d r i l l i ng

techno logy .  A  typ ica l  con f igura t ion  fo r  a

h o r i z o n t a l  h o l e ,  a s  u s e d  a t  W e s E  C l i f f '  w a s :

B i E ,  0 . 5  n  s l a b i l i s e r ,  3  n  r o d ,  1 ' 5  m

s t a b i L i s e r ,  3  m  r o d ,  1 . 5  n  s t a b i l i s e r '  t h e n

lhe  remainder  o f  d r i l l  s t r ing '

The ProbLen w i th  excess ive  use  o f

s tab i l i sers  i s  thaE Ehey s ign i f i can t ly  added

to  the  we ighE o f  the  head o f  the  dr i l l  s t r ing

forc ing  i t  dom,  and by  nak ing  Ehe s t r ing  nore

r ig id  to  cont ro l  hor izon ta l  de f lec t ion  they

a lso  resu l t  in  less  f tex ib i l i t y  to  cont ro l  and

cor rec t  ver t i ca l  dev iaE ion '

Check valves

A s ta in less  sEee l  one way check  va lve  is

p l a c e d  o n  t h e  s t a i n l e s s  s t e e l  s t a b i l i s e r  4 ' 5  n

beh ina l  the  b i t .  The purpose o f  th is  i s  to

( i )  SEop the  survey  ins t rument  a t  th is  po in t

in  nonaagnet ic  sur rounds '

( i i )  A l low water  to  on ly  f low up the  dr i l l

s t r ing  to  enab le  the  survey  ins t rument  to  be

pumped uP the  ho le '

BOREHOLE SURVEYING

Boreho le  survey lng  is  car r ied  ou t  us ing

an Eastmn S ing le  Shot  Boreho le  Survey  Too l '

Surveys  are  taken approx imate ly  every  10  m to

2 0  n  o f  d r l l 1 i n g  P r o g r e s s  i n  o r d e r  t h a t  a

c o r r e c t  b o r e h o l e  t r a j e c t o r y  c a n  b e  m i n t a i n e d '

T h e  t o o l  i s  i n s e r t e d  i n t o  t h e  d r i l L

s t r i n g  w i t h  a  t r a i l i n g  w j r e  a t t a c h e d '  t h e n

pumped up to  the  end o f  the  ho le  by  h igh

pressure  water -  A f te r  a  Pre-se t  t ime has

e lapsed the  canera  w i th in  the  ins t rument  i s

t r iggered and the  image o f  the  conpass  po in ts

i n d i c a t i n g  v e r t i c a l  i n c l i n a t i o n  a n d  h o r i z o n t a l

az imuth  is  exposed on to  a  f i lm d isc '  An

hydrau l i c  w inch  cont ro l led  by  the  dr i lL

opera tor  re t r ieves  the  ins t rument  and the  d isc

is  deve loped by  the  dr i l le rs  to  check  the

boreho le  d i rec t ion .

0n  de terD in ing  the  s ta tus  o f  the  ho le  the

dr i l le r  can  ad jus t  Lhe dr i l l i ng  parameters  o f

lh rus t ,  ro ta t ion  and s tab i l i ser  p lacement  to

keep the  ho le  t rave l l ing  on  the  des i red  course

wi th in  the  coa l  seam.

DRILL COMMISSIONING INEST CLIFF COLLIERY

DRILLING PROGMM

The program cons is ted  o f  d r i l l i ng  severa l

long ho les  rang ing  in  length  f rom 200 met res

ro  a  ta rge t  lengch o f  600 ne t res  to  degas

areas  Ehought  to  be  prone to  ou tburs ts '  The

major  ob jec t ive  o f  the  Program was to

The  Aus . l .M .M .  l l l awa r ra  B ranch  Sympos ium '
"Seam Gas Drainage wi th pai t icular  reference to the Working Seam"'  lv lay 1982
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conmiss ion  the  dr i l l ,  and  ga in  exper ience in

opera t ing  i t  and the  use  o f  the  survey

techn ique.  F igure  2  shows the  ho les  dr i l led

a t  West  C l i f f  Co l l ie ry  dur ing  the

comniss ion ing  t r ia ls  o f  the  Acker  Dr i . l -1 .

The in l t ia l  th ree  ho les  in  211 Pane l  were

used to  t ra in  l , Jes t  C l i f f  d r i l l e rs  on  the

dr i11 .  The subsequent  s ix  ho les  were  dr i l led

i o t o  E h e  b l o c k  w h i c h  w i l l  f o r m  t h e  t a i  I g a t e

pane l  and bar r ie r  p i l la r  fo r  the  proposed No.

2  longwal - l .  These were  dr i l led  f ron  312 Pane l

a n d  4 7 0  P a n e l  r e s p e c t i v e l y .

H o l e s  f r o m  3 I 2  w e r e  d r i l l e d  a t  a n

i n c l i n a ! i o n  o f  2 "  r i s e  a n d  d i r e c t i o n  w a s

d p p r o x i n a t e L y  p a r a l l e l  w i  L h  m j o r  c l e a t i n g ,

the  dr i l1  course  was toward  the  advanc ing  471

Pane I  .

I {o les  f rom 470 Pane l  were  headed across

the  na jo r  c lea t ing  a t  a  d ip  o f  approx imte ly

1 .5"  towards  an  area  approx ina te ly  two p i lLars

in  advance o f  the  re tu rn  a l rway  face ,  w i th  the

ob jec t ive  o f  penet ra t lng  a  known ny lon i te  a rea

and poss ib le  ou tburs t  zone.

T t r p  i n i t i e l  n r n n p / - - c  w d -  L a r > L r J  L u

d r i l t  a  1 5 0  m m  d i a m e t e r  h o l e  t o  a  d e p t h  o f  9 . 0

m e E r e s .  A  1 0 0  n  d i a m e t e r  c o p p e r  s t a n d p i p e  w a s

then cent ra l l y  g rou ted  in  th is  ho le  and the

g r o u t  a l l o w e d  t o  c u r e  o v e r n i g h t .  A  8 0  m m  b i l

w a s  t h e n  u s e d  t o  p e n e t r a t e  t h e  p l u g  i n  t h e

s t a n d p i p e  a n d  t h e  h o l e  w a s  d r i l l e d  t h r o u g h

t h i s  f o  i  f s  F i n e  I  l e n o t h .

\_r'-'

\V r s r  C c r r  C c . r  e r r

Fi;ure 2 -  Col l iery workings & Borehole Locat ions

The  Aus . l .M .M .  l l l awa r ra  B ranch  Sympos ium,
"Seam Gas Drainage wi th part lcular  re ierence to the Working Seam",  May 1982
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2 0 6 . B .  H e b b l e w h i c e ,  A .  R : c h n o n d ,  , .  A I l e r

P la te  I  -  ACIRL Acker  Dr i11  a t  West  C l i f f  Co l . l ie ry

DRILLING PAIAI.{ETERS

T o  m i n t a i n  a  h o r i z o n t a l  t r a j e c t o r y  o r  t o

f o 1 1 o w  t h e  d i p  o f  a  c o a l  s e a m  i s  d i f f i c u l t

because o f  the  na tura l  tendency  o f  che  dr i11

s t r ing  to  a rc  domward  as  a  resu l t  o f

6 L a v r L J .  v , , d L r B c 5

e . g .  m y l o n i t e  z o n e s ,  h a r d  i n c l u s i o n s  e l c .

c a u s e  t h e  b i t  t o  d e f l e c t  u n p r e d l c t a b l y .

T t e  D a r a m e t e r s  F o l l o w e d  a t  W e s t  C I i f f  a r e

p r i n c i p a l l y  t h e  s a m e  a s  u s e d  b y  t h e  U . S . B . M .

D r e  t o  L a c k  o f  a n y  q u a n t i t y  o f  r e l i a b l e

p u b l i s h e d  d a r a  o n  p o w e r ,  t h r u s t ,  r o t a t i o n a l

s p e e d ,  h o l e  d e p t h .  b i t  c o n f i g u r a t i o n  a n d  E h e

e f f e c t s  o f  t h e s e  f a c t o r s  o n  h o l e  d e v i a t i o n  a n d

t ra jec to ry ,  ne thods  were  deve loped by  ACIRL

dur ing  the  course  o f  the  program to  su i t  the

cond i t ions  found in  the  Bu l l i  Seam a t  West

C l i f f  C o l l i e r y .

' * ^ - e  a f f a . r i n o  r h eP d r d t u q L c ( s

t r a j e c t o r y  o f  t h e  d r i  L L  s t r i n g  a r e  t h r u s t ,  b i :

r o t a t i o n  s p e e d  a n d  f e e d  r a E e .  E x a m p l e s  o f  t h e

e f f e c t  o f  t h r u s t  a n d  b i t  r o t a t i o n  s p e e d  o n  t h e

d r i l l  s t r i n g  t r a j e c t o r y  a r e  t a b u l a t e d  b e l o w .

I t  s h o u l d  b e  n o t e d  t h a t  e f f e c t s  w i l l  v a r y  f r o m

one dr i l l i ng  s i te  to  another  dependent  on  seam

d i p ,  c 1 e a t ,  c o a l  s t r e n g t h ,  m y l o n i s e d  z o n e s ,

a n d  m o s t  i m p o r t a n t l y  h o l e  d e p t h .  T h e  b a s i c

pr inc ip le ,  however ,  i s  tha t  inc reas ing  Ehrus t

and decreas ing  roEat ion  speed causes  the  b i t

l ^  . l  i m h  a n , - l  r r i  n e - r r c r < 3 .

The  Aus . l .M .M .  l l l awa r ra  B ranch  Sympos ium,
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Tab le  I

E f f e c t  o f  T h r u s t  a n d  B i t  R o t a t i o n

o n  H o l e  T r a j e c t o r y

B .  ! e b b  L e w h i r e  r  A . R r c h m o n d ,  J .  A - l e n 2 0 1  .

t r a i e . l o r v  i n r o  f h c  r o o f .

1 5 0 0  n  s t a b i l i s e r  3  m  b e h i n d  r h e  b i t  -  B y

m o v i n g  t h e  s t a b i l i s e r  I  r o d  l e n g t h  b a c k  a l o n q

t h e  d r i . l t  s t r i n g  ( 3 . 0  m )  r h i s  c o n r i g u r a r i o n

a , L l o w e d  t h e  w e i g h r  o f  r h e  b i r  a n d  f l e x i b i l i t y

o f  the  rod  to  t i l t  the  b i t  downwards  and

c o n s e q u e n t l y  t h e  t r a j e c t o r y  a r c e d  d o m  a l s o .

I f  t h e  s t a b i l i s e r  w a s  m o v e d  a n o t h e r  r o d  l e n g t h

b a c k  ( 6 . 0  m  f r o m  t h e  b i t )  t h e  t . r a j e c t o r y  w a s

, s  
E e e p e r .

6 00 * " t "!4! =._ !.fri n4,l f,=_ ! _r-_pl"! l : qq_ ..
s t a b i l i s e r  3 . 0  m  b e h i n d  t h e  f l r s t  s r a b i l i s e r  -

A  c o m b l n a t i o n  o f  6 0 0  m n  l o n g  s t a b i l l s e r

d i r e c t l y  b e h l n d  t h e  b i t  a n d  a  1 5 0 0  m

s t a b i l l s e r  3 , 0  m  b e h i n d  t h e  f i r s t  w a s  t r i e d  i r r

t h e  b e l i e f  E h a t  t h i s  w o u l d  m i n t a i n  a

L ^ - i  - ^ - F ^ 1  ^ - + Lr i u r  i  z u r r L d  I  p a L  l .  l n  L s  t l ' e ^ r v  p r o  r e d  w n n 4 :

t h e  t e n d e n c y  f o r  t h e  t r a i e c t o r y  t o  a r c

d o m w a r d  c o n t i n u e d  a l t h o u g h  s e v e r a l

c o m b i n a t i o n s  o f  t h r u s t  a n d  r o t a t i o n  s p e e d s

w e r e  u s e d .  S e p a r a t i n g  t h e  s t a b i l l s e r  b y

a n o t h e r  3 . 0  m  a l l o w e d  t h e  f l e x i b i l i t y  a t  r h e

r o d  i o i n t  a n d  r h e  d r i  I  I  s t r i n g  b o w e d  u p w a r d .

h e n c c  t h e  t r a j e c t o r y  L e n d e d  u p w a r d .

3 0  n  o i  h e a v y  d  r i l  I  s t  r i  n g  b e h t n d  t h e  b i  r

t . t . * *  t *  * " - O  * , ,  , r . , n *  . * i , * a , r "

o f  a  heav-w NW dr iL l  tod  in  p lace  o f  the  BQ rod

h a h i n /  . L o  ^ i  t s  n : .  r o d  w e i g h s  1 5 1  k q  a n d

t h e  e q  u  i  v a l  e n r  [ e n q t  h  o f  B 0  r o d  w e  i  4 \ s  I  / b  k e

i n  c o m p a r i s o n ,  T h e  N I ^ /  r o d  s t i f f e n s  t h e  d r i L l

s t r i n g  a n d  a d d s  w e i g h t  t o  t h e  b o t t o m  s i d e  o f

t h e  b i t .  T h e  U .  S . B . M .  s t a t e  t h a r  t h i s

a s s e m b l y  c a n  b e  m d e  t o  d r i l l  h o r i z o n t a l l y  a s

we l l  as  upward  or  domward ,  bu t  as  ye t  ACIRL

h a s  n o t  t r i e d  t h i s  m e t h o d .

EFFECT ON HORIZONTAL DEVIATION

W i t h  c l o c k w i s e  r o t a t i o n  o f  t h e  d r i 1 l

c r r i n o  a n d  r n n l i p r i  r h f i ,  '  - - ^ L
P u s I r I E

n a t u r a l  t e n d e n c y  i s  f o r  t h e  d r i  i  i  s t r i n g  r o

Rota t i on

S p e e d  ( r p n )

4 0 0 - 5 5 0

180 -330

9 0 - l B 0

I  r 0 0 - 1 6 5 0

r  7 0 0 - 2 6 5 0

2 /00 -4000

S T A B T L I S A T T O N  O F  T H E  D R T L L  S T R I . V C

e , ' n d i i  i o n c  o w n p r i p n c e d  a t  l i e s L  C l i r f

n e c e s s i t a t e d  t h e  d r i 1 1 1 n g  o f  s e v e r a l  h o l e s

, , i  F L  ^ -  1 . ,  ^  l i  F  ^ ^ a  A - i
I  I  r L r r r r B

s t a b i l i s e r s .  T h i s  r e v e a l e d  t h a t  t r a j e c t o r y

c o u l d  b e  c o n t r o l l e d  t h r o u g h  t h r u s t  a n d

r o t a c i o n a l  s p e e d  c o n t r o l  a l t h o u g h  h o r i z o n t a l

d e v i a t i o n  w a s  f o u n d  t o  b e  u n p r e d i c t a b l e .

v,l j lg9_Lllgg_+on - ef fect on verrim_l

qey lg ! ] l l  -  Dr i l l i ng  w i th  th ls  assenb ly  a t

s p e e d s  u p  t o  5 5 0  r . p . m . ,  w i t h  s l o w  f e e d  r a t e

a n d  1 o w  t h r u s t ,  c a u s e d  t h e  b i t  t o  w e a r  t h e

b o t t o m  o f  t h r  h o l e  f h u s  i n d u c i l g  r h e  b i  L  L o

a r c  d o w n w a r d s .  I n c r e a s i n g  t h e  E h r u s t  a n d  f e e d

r a L < s  L e n d e d  r o , . a u s p  t h e  d r i l I  s t r i n g  t o  r i d e

u p  t h e  h o l e  w a l l  o n  t h e  l e f t  s i d e  t h u s  p u s h l n g

l h e  b i  L  u p w a r d s  a n d  o u r w a r d s  t o  t h e  r i g h t

( t h i s  o c c u r s  w i t h  c l o c k w i s e  r o t a t i o n ;

a n t i c l o c k w i s e  r o t a t l o n  w o u l d  s t i l l  c a u s e  t h e

D L r  t o  r i s e  b u L  t e n d  t o  p u s h  t h e  b i t  l e r C ) .

H o l e s  w i t h  t h e  g r e a t e s t  a m o u n t  o f  h o l e

d e v i J t i o n  h a d  n o  s t a b i l i s e r s .

6 0 0  n m  s t a b i l i s e r  d i r e c t l b e h i n d  r h e  b i r

T h e  a d d i t i o n  o f  a  6 0 0  m m  l o n g  s c a b i l i s e r

d i r e c t l v  b e h i n d  t h e  b i r  c a u s e d  t h e  t r a j e c r o r y

t o  a r c  i : o w a r d s  t h e  r o o f .  T h e  s t a b i l i s e r  w a s

I  r D  L e s s  i n  d j a m e L e r  E h a n  r h e  b i t ,  a n d  t h e

w e i g h t  o f  t h e  d r i l l  s t r i n g  l y l n g  o n  t h e  b o r r o n

o f  t h e  h o l e  t e n d e d  t o  t i l t  t h e  s t a b i l i s e r  a n d

o l [  u p w a r d s ,  h e n c e  t h e  b i t  f o l l o w e d  a

The  Aus . l .M .M .  l l l awa r ra  B ranch  Sympos ium.
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T r a j e c t o r y  B e h a v i o u r

drops  downward

m a i n t a i n s  c o u r s e  a n g l e

c l imbs upward



2 0 8 . R i c h m o n C ,  J .  A l l a n

T a h l e  2
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' -  L  w i t h  s L a b i - t i s e r s  o n

t h e  d r i l I  s t r i n g  t h i s  o c c u r s ,  a l t h o u g h  n o r  a s

.  r - t L r s  a i c h o r r t  s t a b i l i s e r s .

F u t u r e  d e v e l o p m e n !  o f  h o r i z o n t a l

d i r e c t i o n  c o t r t r o l  i n c l u d e s  e v a l u a t i n g

d i f f e r e n t  s i a b i l i s e r  d e s i g n s ,  a n d  e v e n t u a l l y

t h e  u s e  o f  d o w n - h o l e  n o t o r s  u s e d  i n

c o r j r l l q 5 i o n  w i t h  h o l e  o r i e n r a t i o n  e q u i p m e n t .

A C I R L  r e c o g n i s e s  t h e  n e e d  f o r  a c c u r a t e

d i r y c f i o n f , l  d r i L t i n g  t o  e f f e c t i v e l y  d r a i n  g a s

f r o m  p o t e n t i a l  c o a l  p r o d u c t i o n  b l o c k s  L h r o u g h

r h c  u s e  o f  p r r a l l e l  h o r i z o n t a I  l o n g  h o I e s .

n e r i l r r l  r a n . l p n . w  i c  F n r  r h o  d r i l l  c l r i n r  r ^

r - .  r ^  r h p  - i o h i  F r r e n  w i t h  s t a b i  l i s e r s  o n

F L ^  f - i f 1  - F - : - -  r l : ^  ^ ^ ^ . . - ^  ^ l F L ^ . , - L  - ^ F  ^ ^
r L L  r l ( t s  L ' L ' 5  d r  L ' L U u 5 "  L ' u L  d r

m u c h  a s  w h e n  d r i l l i n g  w i t h o u t  s t a b i l i s e r s .

F r , r ' r r o  d p , e l n n n p n L  o f  h o r i z o n t a l

d i r e c t i o n  c o n t r o l  i n c l u d e s  e v a l u a t i n g

d i f f e r e n f  s t a b i l i s e r  d e s i g n s ,  a n d  e v e n t u a l l y

Ehe use o f  dom-ho le  no tors  used in

c o n j u n c t i o n  w i t h  h o l e  o r i e n t a t i o n  e q u i p m e n t .

A C I R L  r e c o g n i s e s  t h e  n e e d  f o r  a c c u r a t e

d i r e c r i n n r l  , J r i l l i n o  r -  - E ' - ^ - i  ' 6 l r r  r r - i -  ' - .L V r r /  u r o L  r  5 d f ,

f r o m  p o L e n t i a l  c o a l  p r o d u c t i o n  b l o c k s  t h r o u q l r

t h p  r r c o  a F  n r r r l l o l  h n - : - ^ ^ : . 1  1 ^ ^ ,  L . r  . ^
P s r a r . L  L U " B  ' L u L ' - > .

A  s u n m r y  o f  r e s u l t s  o b t a i n e d  f r o m  t h e

h o l e s  d r i l l e d  i s  a s  f o l l o w s : -

H o l e  N o .  I  -  T h i s  w a s  a  d e m o n s t r a t i o n  h o l e

u s e d  t o  f a m i l i a r i s e  t h e  d r i l l i n g  c r e w  w i t h

s e L t i n g  u p  a n d  L h e  s t a n d p i p e  i q s t a l l a L i n n

p  r o c e d u r e .  U n f o r t u n a t e  l y  f h  i  s  h o  t e  d  i  p p ^ < l

q a " a - p  r v  i - - ^  r h .  F l n n r  a n d  c o u l d  r o t  b e

s a l v a g e d .  T h e  7 2  m  w a s  d r i l l e d  i r  I  h o u r

w i t h o u t  s t a b i l i s e r s  o r  s u r v e y i n g .

H o l e  N o .  2  -  T h e  r o o f  a n d  f l o o r  s t r a t a  w e r e

n o t  i n t e r q e c t e d  a t  a n y  t i m e  d u r i r g  t h -

O f  a l  I  t h e  h o l e s

d r i l l e d  r h i s  o n e  h a d  t h e  g r e a t e s t  h o r i z o n c a L

d e v i a t i o n  ( 4 4 ' )  m i n l y  a t t r i b u t e d  t o  t h e  d r i l l

\ i l  n p n c f r z t i n o  A  n o f e n t i a - L  o u t b u r s t  z o n e

( i n d i c a t e d  b y  v i o l e n t  g a s  a n d  w a t e r  e m i s s i o n

f r o m  t h e  h o l e )  w h i l e  d r i l l i n g  w i t h  h i g h  s p e e d

. n d  t h h , c r  t h , r c  n a , r c i n o  f h a  h i r  r -  \ 7 A A r  r i o h r

and fo l low the  my lon ised zone o f  weak coa l .

T h i s  h o - t e  w a s  d r i  L I e d  u s i n g  a  S o u t h  A f r i c a n

'  ^ ^ r  r e a n e r  a n d  w i t h o u tP a f u L  u r L  d r r u

s t a b i l i s e r s  o n  t h e  d r i l l  s l r i n g .

I lo le  No.  3  -  The pugpose o f  rh is  ho le  was to

^ h - ^ L  h ^ F h  r h d  , r i  1  l i - . -  - ^ J
r L ( L L R  d ' t u  r u r  v c ) r , ' 6  d L L u L d ,  /

h v  i n r A r c p . f i n o  a  h o a A i  .  h r r r i d -
, r -  q  , . e q g r r L B

- r r r ^ -  ' L i -  c h e  r o o f  s r r a t aP r r f d ! .

t w i c e .  O n  b o t h  o c c a s i o n s  t h e  b l t  a n d

5  A L 1  d r i l L i n € t  w a s  e s s e n t i a l l y  o n e  s i n g L e

s h i f t  p e r  d a y .

*  T h e s e  v e r L i . a L  b o r e h o l e  c \ a n g e s  r e f e r  L o

d e L i b e r a t e  d e v i a t i o n  o f  t h e  h o l e  t o  f o l l o w  t h e

s e a m  c o o t o u r s .

T h e  t i n e s  p r o v i d e d  i n  t h i s  E a b l e  a r e

a c t u a l  d r i L l i n g  t i u e s .  I n  a d d i t i o n  t o  t h e s e

l i n e s  a l l o w a n c e s  r u s t  b e  m a d e  f o r  2  x  7  h o u r

s h i f t s  s D e n t  s e t t i n s  r r o  t h e  d r i l l  a t  e a c h  s i t e

a r t d  i  r s t a l L a t i o n  o t  t h e  s t a n d p i p e  f o r  e a c h

h ^ . - \ ^ '  . - '  r h a  r i o  F r n m  n n pL - r r r - P U ( L L  L E  L . . s

s t a t i o n  t o  a n o t h e r  c o n s u m e s  t w o  n o r e  7  h o u r

s h i f E s .

U  t . . t  r "  t r g . " " " t ^ t  a

W i t h  c l o c k w i s e  r o t a t i o n  o f  t h e  d r i 1 1

c r r i n o  r n . l  e n n l  i e , l  r h r ,  ' -  - '
- . r r J r L  y u o " , t t B  L L , s  u ,  L r  L ' r L

The  Aus . l .M .M .  l l l awa r ra  B ranch  Sympos ium,
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B .  H e b b , L e w h i t e ,  A .  R i c h m o n d ,  J .  A I l a n

s tab i l i sers  were  los t  up  the  ho le ,  however  i t

was  poss ib le  to  dev ia te  a round these and

cont lnue the  ho le .  In te res t ing ly  the  las t  60  n

o f  th is  ho le  was dr i l led  w i th  no  b i t .  The

h o l e  w a s  I I  m  ( 1 9 " )  o f f  l i n e  o n  i n t e r s e c t i n g

the  ta rge t  pane l  (con f i rned by  bo th  survey  and

v i s u a l  l o c a t i o n  o f  t h e  h o l e  i n  3 0 1  p a n e l ) .

Ho le  No.  4  -  The ho le  was s topped a f te r

d r i l l l n g  1 9 6  n  d u e  t . o  t h e  r i s k  o f  l o s i n g  a  b i t

in  the  coa l  o f  a  fu tu re  longwal l  pane1,  i ,e .  a

p o t e n t i a l  s o u r c e  o f  f r i c t i o n a L  s p a r k i n g  a t  t h e

f a c e .  F l o o r  s t r a t a  w a s  i n t e r s e c t e d  a n d

dr l l led  fo r  30  m unt i l  the  ho le  cou ld  be

def lec ted  back  in to  the  coa l  seam.  S low

penet ra t ion  ra tes  occur red  when ny lon i te  zones

w e r e  b e i n g  d r i l l e d  w i t h  a  s t a b i l i s e d  d r i l l

s t r in f { .  Bo th  the  s tab i l i sers  and b i t  choked

up w i th  the  powdered coa l ,  s topp ing  Ehe

passage o f  f lush ing  water .  To  overcore  th is

prob len  a  b l t  had to  be  run  up  and down the

h o l e  e v e r y  2  m  t o  c l e a r  t h e  h o l e .

An add i t iona l  p rob lem was tha t  che  na ture

o f  r h e  n y l o n i s e d  m l e r i a l  d l d  n o t  a l l o w  f o r

c o n s i s t e n E  d r i l l i n g  s p e e d s  a n d  t h r u s t  t o  b e

a d o p t e d ,  w i t h  t h e  r e s u l t  t h a t  v e r t i c a l  c o n t r o l

o f  the  ho le  was d i f f i cu l t  to  ma in ta in .

lgle_Xgjl 
- Thls hole was sEopped aE 442 a

once aga in  due to  the  ho le  de f lec t ing  in to  a

fu tu re  longwal l  pane l .  No s tab i l i sers  were

used in  Ehe dr i l l  s t r ing  as  my lon ised mater ia l

was  f requent ly  encountered ,  Th is  resu l ted  in

a  subs tan t ia l  improverent  in  penet ra t ion  ra tes

but  a i  the  expense o f  hor izon ta l  d i rec t ion

cont ro l .  For  example  the  ho le  was deepened

f rom 200 n  to  380 n  in  one sh i f t ,  w i th  an  on-

s i te  d r i l l i ng  t ime o f  7  hours .  Unfor tunate ly ,

the  hor izon ta l  dev ia t ion  o f  the  ho le  was

excess ive  w i th  a  change in  d i rec t ion  o f  18"

^ \ r A -  r h d  h ^ l -  l - - - t h

l i o le  No,  6  -  Th is  ho le  was the  longes t  ho le

209 ,

dr i l led  a t  West  C l i f f  Co l l ie ry  w i rh  a  f ina l

length  a t ta ined o f  471 met res .

The dr i l l i ng  paraneters  were  f i xed  a t  360

r . p . m .  r o t a t i o n a l  s p e e d  a n d  1 5 0 0  k g  t h r u s t  a t

the  s ta r t  o f  the  ho le .  T t tese  paraneters  were

expected  to  p roduce a  *2 '  r i se  in  the  ho le .

No s tab i l i sers  were  used w i th  the  82 .6  n ,  4

wing  drag  b i t .

A f te r  45  n  my lon l te  zones  were

i n t e r s e c t e d ,  w i t h  t h e  r e s u l E  t h a t  t h e  h o l e

s tar ted  to  deve lop  a  negat ive  d ip .  The

r o t a t i o n  s p e e d  w a s  s l o w e d  d o w n  t o  l 8 O  r . p . m .

and th rus t  inc reased to  27OO kg however  th ls

d id  no t  appear  to  ass is t  in  chang ing  the

course  o f  the  ho1e.  Each t ine  a  ny lon i te  zone

was in te rsec ted  the  dr i11  los t  speed and wou ld

have eventua l l y  sEa l l -ed  i f  the  dr i l l  opera tors

had not pu11ed the bit away fron the end of

the  ho1e.  In  fac t  i t  can  be  conc luded tha t

when dr i l l i ng  th rough ny lon i le  the  opera tor

has  v i r tua l l y  no  cont ro l  over  h is  mch ine .

At  147 ne t res  the  ho le  h i t  the  f loor  o f

the  seam.  The ang le  o f  en t ry  wou ld  have been

approx imte ly  4" ,  wh ich  is  a  combina t ion  o f

the  ho le  d ip  -2"  and the  seam d lp  o f  +2 . .

Th is  was ach ieved by  inc reas ing  the  th rus t  to

3000 kg .  The speed o f  ro ta t ion  was gradua l ly

i n c r e a s e d  t o  5 0 0  r . p . m .  f o r  i t  w a s  c o n s i d e r e d

tha t  the  lower  speeds wou ld  p roduce ch lpp ings

tha t  wou ld  be  too  1ar€ ie  to  f lush

ef fec t i ve ly .  The ho le  re -en tered  the  seam a t

2 I3  n  a f te r  a  max imum ho le  c l inb  o f  *6 .5 .  was

ach ieved.

AL 213 n  the  dr i l l i ng  paraneters  were

c h a n g e d  r o  3 0 0  r . p . n .  w i t h  a  r a n g e  o €  t h r u s t

f r o n  2 4 0 0  k g  t o  2 9 0 0  k g ,  u n r i l  a f t e r  a

d is tance o f  387 n  the  b i t  d ropped back  in to

the  f1oor ,  en ter ing  the  f loor  a t  approx imate ly

- 2 . 5 " .  T o  l i f t  t h e  b i t  o u r  o f  r h e  f L o o r

r o t a t i o n  w a s  r e d u c e d  t o  2 8 0  r . p . m .  t h e  t h r u s t

was increased in  s teps  f ron  2900 kg  to  4200

kg.  AL 447 n  the  b i t  re -en tered  the  coa l
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seau,  the  ho le  ang le  be ing  +8" .  The b i t  speed

w a s  i n c r e a s e d  t o  3 2 0  r . p . n .  a n d  t h r u s t

A a - r a - c d A  r ^  ? n n n  L -  i n  o r d e r  t o  r e d u c e  L h e

ver t i ca l  de f lec t i .on  o f  the  ho1e.  Th ls

nanouvre  d id  noE work  and the  b i t  h i t  the  roo f

a t  4 7 1  n  a t  a  h o l e  a n g l e  o f  + 8 ' ,  T h e

sandstone roo f  was  found v i r tua l l y  inposs ib le

I ,o  d r i l l  espec ia l . l y  aE the  h igh  speeds and low

Ehrus t  requ i red  Eo prov ide  a  downd ip  on  the

h o l e .

A t tenpts  were  mde to  s lo t  the  ho le

domwards  by  runn ing  the  dr i11  b i t  back  and

forwards  a long the  ho le  be tween 420 n  and

470 n .  Unfor tunate ly  th is  was no t  success fu l

o n  t h i s  o c c a s i o n .

The ho le  was abandoned a t  a  to ta l

d i s t a n c e  d r i l l e d  o f  4 7 1  m .  T h e  r i s e  o f  t h e

ho le  f rom co l la r  to  the  end was a  to ta l  o f

I  5 . 9  n  w i t h  a  h o r i z o n t a  I  d e v i  a E i o n  t h r o u g h

1 9 ' ,  w h i c h  r e s u l t e d  i n  t h e  h o l e  b e i n g  8 6  m  o f f

f a r g e f , .

H o l e  N o s .  7 ,  8  a n d  9  -  T h i s  s e r i e s  o f  h o l e s

w a s  d r i I t e d  i n  a  n o r t h e r l y  d i r e c t i o n  f r o m  4 7 0

Pane l  in  o rder  to  d ra in  471 Pane l  in  advance

of  n in ing .  T t re  deve lopment  o f  471 Pane l  had

been s topped by  the  co l l ie ry  i lanagement  as  a

resu l t  o f  excess ive  face  emiss ions  and the

I i k e l i h o o d  o f  o u t b u r s E s  o c c u r r i n g .

H o L e  7  r e a c h e d  a  d e p t h  o f  I 9 5  m ,  w h i c h

locared the  ho le  across  the  fu11 w id th  o f  471

Pane I .

H o l e s  8  a n d  9  w e r e  d r i l l e d  t o  d e p r h s  o f

I50  u  and 105 n .  Ho le  8  was s topped when

excess ive  and uncont ro l lab le  d ip  o f  the  dr i l l

s l r i n s  o c n r r r r a d  T h e  r e n i r l  r . r a  ^ F ; o c ^ o n i

f r o n  * 3 "  t o  - 4 . 5 ' w i t h i n  a  l e n g t h  o f  3 0  n  w a s

a t t r i b u t e d  t o  t h e  u s e  o f  a  f i x e d  t h r e e  F i n g

d r a g  b i t .  T h i s  w a s  t h e  f i r s t  a n d  o n l y  t i m e

t h i s  b i t  w a s  u s e d .

H o l e  9  c o u l d  n o t  b e  c o n p l e t e d  t o  i E s

P l a n n e d  d e p t h  o w i n g  t o  r h e  f a c t  t h a t  r h e  r i g

Q  H o i h l  - ' " , h i  + -  3  Q i  - H - ^ - :  I  A  l  l  - ^

was requ i red  to  be  t ranspor ted  to  the  sur face

for  min tenance be fore  be ing  t ranspor ted  to  a

nes  s i le  a t  Tahmoor  Co l l ie ry .

PROCESSING OF TI{E DRILLING RESI'LTS

The dr i l le rs  rus t  keep a  thorough 1og o f

a l  I  t h e  i n F o r m a f i o n  n c r r r i n i n s  i o  f h p  . l r i  I  I  i n-  - -  . - -  - . - g

opera t ions ,  Th is  in fo rna ! ion  is  coded on to

computer  sheets  o r  te lexed th rough to  ACIRL 's

c o i l p u t e r  f a c i l i t i e s  f o r  u p  t o  d a t e  p r o c e s s i n g

s o  t h a t  a n  a c c u r a t e  a n d  u p  t o  d a t e  r e c o r d  o f

the  ho le  loca t ion  is  na in ta ined.

T a b l e  3  l i s t s  t h e  p r o c e s s e d  r e s u l t s  o f

the  boreho le  survey  o f  Ho le  6 .  these

cafcu la t ions ,  a l though re la t i ve ly  s imp le ,  a re

t ine  consuming and there fore  ideaf  fo r

p r o c e s s i n g  b y  c o n p u t e r ,  B a s i c a l l y  t h e  p r o g r a m

c a L c u l a t e s  t h e  a v e  r a g e  d i  p  a n d  d  i  r e c t  i  o n

between each survey  s ta t ion .  These va lues  are

then used together  w i th  the  length  be tween

each s ta t ion  to  ca lcu la te  the  co-ord ina te  o f

each o f  the  s ta t ions .  Compensat ion  is  nade

f o r  m g n e t i c  v a r i a t i o n  a n d  t h e  e f f e c t  o f  d i p

o n  p l a n a r  g e o m e t r y .  T h e  r e s u l t  i s  a  p l o t  o f

t h e  h o l e s  E r a j e c t o r y  o n  a  g r i d  c o - o r d i n a t e

p1an,  The sca le  o f  the  p lan  can be  ad jus ted

to  any  va lue  so  tha t  the  n ine  surveyors  mere ly

t r a c e  t h e  p l o t  o n t o  t h e  c o l l i e r y ' s  p l a n .

V e r t i c a l  d e v i a t i o n  i s  c a l c u l a t e d  b y

s imp ly  accumula t ing  the  average d ips  be tween

p a c h  s r r l i ^ n  R w  r l i r ' i d i n d  r h e  \ r p r r i . . l

dev ia t ion  by  the  length  be tween each s ta t ion

the  very  use fu l  va lue  o f  ver t i ca l  de f lec t ion

ra te  i s  bb ta ined.  Th is  va lue  can be  used fo r

ana lys ing  the  e f fec t  o f  chang ing  the  dr i l1 lng

Paramecer  s  .

- n a t r o  ^ f  t h a  h n r e h a l pn P a L L  r  s E U _ _  _ _

the  computer  s to res  the  dr i l l i ng  parameters  o f

ro ta t iona l  speed,  th rus t  and f lush lng  water

pressure .  There fore  a  da ta  base is  ob ta ined

f ron  wh ich  a  var ie ty  o f  in fo rmat ion  can be

graphed.  F igure  3  i s  a  typ ica l  coFparaEive
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L t l

p lo t  wh ich  is  used to  de termine the  e f fec t  o f

d r i l l i ng  parameters  on  the  boreho le  t ra jec to r )  '

I t  s h o w s  p l o t s  o f  b i r  r o t a t i o n  s p e e d '  t h r u s t '

ver t i ca l  dev ia t ion  and hor izon ta l  dev ia t ion

aga jns t  boreho le  length  in  the  hor izon ta l

p 1 a n e .

LONG-HOLE GAS FLOW RESULTS

Seam gas  f low as  measured f rom each

boreho le  w i th  a  50  m "Barco"  ventur i  and

nagnehe l ic  gauges ins ta l led  in  l ine  be tween

the  s tandp ipe  and the  main  gas  range in  the

p a n e l .

Some Prob lems arose f rom the  use  o f

th is  equ ipment  fo r  mon i to r ing  caus ing  length

t ine  de lays  in  i t s  ma in tenance,  ma in ly

a)  The reduc t ion  f rom the  s tandPipe  d iameter

( f  00  m)  to  the  Ventur i  d iameter  (50  m)

c a u s e d  s o m e  b u i l d  u p  o f  c o a l  p a r t i c f e s  a t

the  reducer  hence res t r i c t ing  gas  f low '

b)  In -ho le  bu i ld  up  o f  water  wou ld  cause

surg ing  o f  gas  wh i le  the  ho le  was on

vacuum,  Th is  necess i ta ted  d isconnect ing

the  ho le  f rom the  ventur i  and ; l low ing  the

gas  and water  to  be  c leared  in to  the

re turn  a i rway .  In  some cases  water  wouLc

f low f ron  the  ho le  fo r  per iods  in  excess

o f  l 0  m i n u t e s .

The vacuum a lso  caused water  vaPour  to

enter  the  magnehe l ic  gauges and ac tua l l y

f i l l  the  body  o f  the  gauge thus  mak ing  the

read ings  susPect  and in  some ins tances

render  the  gauges inopera t ive .  To

overcome sone o f  rhe  prob lens  assoc ia ted

Sympos ium,
the Working Seam",  May 1982
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d )

c )

e )

( i i )

o l ^ L . - ^ . . i  I  i 1 r ^ -

w - i c h  m g n e h e L i c  g a u g e s  i E  i s  s u g g e s t e d

Ehat  a  pa i r  o f  vacuun gauges be  used on

e a c h  v e n t u r i  r a t h e r  t h a n  h a v i n g  a  d i r e c t

measureren t  o f  p ressure  d i . f fe rences .

E o r e i g n  m t t e r  o f t e n  c l o g g e d  t h e  p o r e s  o n

the  ventur i .

O / i n g  t o  t h e  a b o v e  f a c t o r s ,  i n c r e n e n t a l

f l -ow measurenents  dur ing  the  p togress  o f  ( i i i )

d r i l l i ng  the  ho1es,  a l though aEtenpted ,

w e r e  a  f a i l u r e .

A lso  due to  the  above fac to rs  the  in i t ia l

gas  f low f rom the  boreho les  cou ld  no t  be

a c c u r a t e l y  o b t a i n e d .

Figure 4 shows the flow of methane

aga ins t  t ime fo r  each o f  the  dra inage ho les

moni to red .  Unfor tunate ly  on ly  a  sm11 nmber

o f  reasurements  were  taken due to  f i rs t l y  the

mln tenance requ i red  on  the  ins t ruments  and

second ly  the  dr i l l i ng  s l tes  were  loca ted  in

remote  secL ions  o f  the  mine  work ings  wh ich

were  ra re ly  t rave l led .

2 L 3 .

d r a i n a g e  b l o c k  ( A l l a n  e t  a l  ( 1 9 8 I ) )

then the  advantages  o f  long-ho le  gas

dra inage can be  apprec ia ted .  In  304

P a n e I  n o  h o l e  ( a v .  t e n g t h  i 0 0  m )

obta ined a  f low in  excess  o f  1400

L/n in  wh i le  the  typ ica l  ind iv idua l

ho le  f low ra tes  were  400 to  500 L /n in .

From F igure  4  i t  can  a lso  be  seen tha t

a nunber of holes showed an increase

in  f low a f te r  the  ventur i  f low met res

were  lns ta11ed.  T t r i s  was  due to

dr i l l i ng  water  be ing  gradua l ly fo rced

out  o f  the  coa l  un t i l  eventua l l y  on ly

gas  was f low ing  in  the  ho1e.  In

par t i cu la r ,  Ho les  4  and 5  showed no

g a s  f l o w  f o r  a  n u m b e r  o f  d a y s  a f t e r

comple t ion .  I lowever  as  the  water  was

c leared f rom the  ho le  by  the  seam gas

pressure  the  f low increased

dranat ica l l y .  I t  i s  suggested  tha t  in

the  fu tu re  a t  the  conp le t ion  o f

d r i l l i ng  a  d ra inage ho le  tha t

compressed a i r  be  used to  f lush  ou t

the  res idua l  d r i l l i ng  and seam water .

C O N C L U S I O N S

A l  r h n , r o h  , r  r h e  i i I  L  l r t B  L r r r D

paper  the  max inum ho le  depth  dr i l led  was 471 '

m e t r e s ,  t h e  a u t h o r s  c o n s i d e r  t h a t  d r i l l i n g

ho les  in  excess  o f  600 ne t res  is  feas ib le  in

the  near  fuLure .

T t r e  m  i o r  r a s k  t o  b e  o v e r c o u e  i s  c o n t r o l

o f  hor izon ta l  dev ia t i .on  o f  the  ho1e.  Wi th

th is  acconp l ished hor izon ta l  J -ong-ho le

dr i l l i ng  w i l l  become a  use fu l  too l  in  the

Aust ra l ian  coa l  c in ing  indus t ry .

Infornation which ACIRL has gained from

E h e s e  i n i  t i a l  l o n g - h o l e  d r i  I I i n g  t r i a l s  c a n  b e

summar ised as  fo l lows:

1  Ver t l ca l  b i t  d i rec t ion  can be  cont ro l led

through the  cor rec t  use  o f  th rus t ,  b i t

r ^ t e f  i  o n  s n c e d .  f e e d  r a t e  a n d

( i  )

The min  fac to rs  tha t  come f rom these

a r e

The dra inage l i fe  o f  the  ho les  dr i l led

in to  v i rg in  coa l  (Ho les  2 ,  4 ,  5 )  was

approx imte ly  160 days .  The on ly

var ia t ion  to  th is  was l lo le  6  wh ich  was

s t i I I  d r a i n i n g  2 , 9 0 0  L / u i n  o f  n e t h a n e

f ron  the  seam a f te r  134 days  w i thout  a

^  i  - -  i  F j  ̂ - ^ F  t - ^ ^  r  ̂  f l o w  r a t e .  T h j  s

measurerent was taken when there was

no vacuun be lng  apPl ied .

In  genera l  the  dra inage ho les  showed

cons iderab le  gas  f lows.  A  mx imum

f low o f  8 ,100 L /n ln  recorded was f rom

Hole  5 ,  wh i le  Ho le  6  ind ica ted  f lows

in  excess  o f  4000 L /min  over  a  Per iod

of  94  days .  A . l l  Ehe ho les  dr i l led

in to  v i rg in  coa l  were  g iv ing  f lows in

excess  o f  2000 L /n in  a f te r  100 days  o f

i n s t a l  l  i n s  t h e  i n s t r u m e n t s .  W h e n

these va lues  are  compared w i th  the  gas

f lows recorded in  the  3C4 Pane l

The  Aus . l .M .M .  l l l awa r ra  B ranch  Sympos ium,
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2 1 4 . F  H - t s L l o , . , h i r o  A  Q ; - H - - - r  I  A I _ - -

s tab i l i sa t ion .  Erper ience a t  West  C l i f f

showed that for naximun climb rotation

s p e e d  w a s  1 8 0  r . p . m .  a t  1 5 0 0  k g  t h r u s t .

For  mx imum domward  de f lecE ion  ro ta t ion

s p e e d  w a s  5 2 0  r . p . n .  a t  5 0 0  k g  t h r u s t  w i t h

a  feed race  o f  0 .5  n /n in .  These va lues

assume a  ho le  depth  o f  zero  ne t res .

C o n p e n s a t i o n  f o r  t h e  d e p t h  o f  t h e  h o l e

m u s t  b e  m d e .  F r o m  H o l e  2  d r i l l e d  i n  2 1 1

Pane l  i t  was  found tha t  fo r  each met re

dr i l led  the  appJ . ied  th rus t  shou ld  be

increased by  5 .3  kg  in  o rder  to  overcome

the f r i c t ion  and we igh t  o f  the  dr i l l

s t r ing .  Th is  par t i cu la r  ho le  was dr i lLed

at  an  average ang le  o f  +2 ' .

Ia te ra l  conEro l  in  coa l  d r i l l i ng  i s

d i rec t l y  re la ted  to  speed and dr i11  s t r ing

s t a b i l i s a t i o n .  W h e n  s p e e d s  g r e a t e r  t h a n

3 0 0  r . p . n .  w e r e  u s e d ,  e x c e s s i v e  d e v i a t i o n

f rom the  p lanned pa th  occur red .  I t  was

a l s o  i n d i c a t e d  t h a n  w h e n  d r i l l i n g  w a s

under taken w i thout  s tab l l i sers  hor izon ta l

dev ia t ion  was ex t rene.UnforLunate ly  when

s  c a b i  I i s e  r s  w e r e  u s e d  w h i  I  e  d r i  L I i n g

L h r o u g h  u y l o n i s e d  z o n e s  o f  c o a l ,  v e r y  p o o r

penet ra t ion  raEes were  ach ieved.  Th is  was

caused by  Ehe chok ing  up  o f  the  s tab i l i ser

waterways  w i rh  cu t t ings .  Th is  resu l ted  in

an inadequate  supp ly  o f  f lush ing  water  to

r h e  b i r .

E x c e p t  f o r  t h r e e  w i n g  s o l i d  b l a d e  b i t s ,

b i t  des ign  d id  no t  appear  to  have a

s i s n i f i c a n r  i q F l r r c n c e  o n  h o l e  d e v i a t i o n .

There fore  b i t  se lec t ion  shou ld  be  based on

cos t ,  peneEra t ion  and wear  ra tes ,  A-11  the

b i ts  used a t  West  C l i f f  Co l l ie ry  were

i m p o r t e d  f r o m  o v e r s e a s .

The boreho le  survey ing  was found to  be

re l iab le  except  fo r  the  occas iona l  poor

f i l m  e x p o s u r e .  l t  i s  g o o d  p r a c t i c e  t o

h a v e  a  s p a r e  s e t  o f  f i L n  a n d  p r o c e s s i n g

l i q u i d .

The judgnent  and sk i l l  o f  the  dr i l le rs  i s

o f  s ign i f i can t  impor tance to  the  success

of  the  progran.  How the  dr i l le r  uses  the

too ls  and s tab i l i ser  combina t ions  can be

the  dec id ing  fac to r  in  the  cons is tency

w i t h  w h i c h  h o r i z o n t a l  l o n q  h o l e s  a r e

d r i l l e d .

Penet ra t ion  ra tes  were  genera l l y

i m p r e s s i v e .  A  m x i m u m  h o u r l y  r a t e  o f  7 0

uet res  was ach ieved wh i le  the  bes t  da i l y

r a t e  w a s  1 8 0  D e t r e s  a c h i e v e d  d u r i n g  o n e

s  h i f  t ,

l4e thods  o f  min ta in ing  hor izon ta l  and

ver t i ca l  con t ro l  wh i " l s t  d r i l l i ng  in

ny lon ised areas  need to  be  deve loped.  The

dr i l le rs  had no  cont ro l  over  the  b i t  when

ny lon i te  zones  were  penet ra ted .  Genera l l y

t h e  b i t  d i v e d  t o  f l o o r .

T h e  u s e  o f  s t a b i l i s e r s  r e q u i r e s  m o r e

s tudy ,  Type o f  s tab i l i ser  and pos iL ion ing

o n  t h e  d r l l l  s t r i n g  a r e  c r i t i c a l  f a c t o r s

wh ich  as  ye t  have no t  been c la r i f ied

enough dur ing  the  in i t ia l  t r ia ls .

When the  dr i l l  b i t  enLered the  f loor  i t

w a s  i m p o r t a n t  t h a L  t h e  r e - e n t e r i n g  i n t o

t h e  c o a l  s e a m  b e  c a r e f u l l y  p l a n n e d .  O n e

n n p  n e n e c i a n  r h a  r a - a n t s - . ,  - - ^ l  ^  , , - -  F  - ^- -  - . ' L r J  d ' r t s r E  w d 5  L u u

s t e e p  ( + 8 ' ) .  T h i s  r e s u l t e d  l n  t h e  b i t

h i t t i n g  t h e  r o o f  a f t e r  o n l y  2 3  m e t r e s ,

The dr i l1  th rus t  rus t  be  reduced we l l

h a F ^ r -  r - - - - t - -  i  - r ^  r  l- . l e  s e a n  I  s

a n t i c i p a t e d .  I d e a l l y  t h e  b i t  s h o u l d  r e -

e n l e r  t h e  s e a m  a t  a p p r o x i u a t e l y  +  l d  a b o v e

t h e  s e a m  d i p .

S t a i n l e s s  s t e e l  r o d s  a n d  s t a b i l i s e r s  w e r e

u t i l i s e d  i n  t h e  d r i l l  s t r i n g  s o  a s  t o

prov ide  a  nonaagnet ic  env i ronment  fo r  the

boreho le  survey  ins t rument .  S ta in less

s tee l  i s  cons iderab ly  weaker  than normal

dr i l l  s tee l  and cons iderab ly  nore

c o s t l y .  T h i s  m t e r i a l  w a s  p o s i t i o n e d

inned ia te ly  beh ind  the  dr i11  b i t  where  the

h i g h e s t  s t r e s s  o n  j o i n t s  o c c u r s .  A s  a

resu l t  numerous  jo in t  fa i lu res  occur red

2 ,

l .

4 .

7 .

9 .

1 0 .
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i l .

E  ! ^ L L A .  R i c h m o n d ,  J .  A l l a n

w i t h  E h e  f e n a l e  e n d s  
" b e l l i n g "  

a n d  m l e

^ - r ^  t - ^ ^ F , , - f - - -
c r r u o  !  \ d u L u r r 1 1 6 .

To overcome th is  p rob len  ACIRL has

deve loped rods  and s tab i l i sers  be t te r

s r i f p d  t o  t h e  f a t i r u e  e n v i r o n m e n t  o f  t h e

rods  inmed ia te ly  beh ind  the  dr i l1  b i t .

T h e s e  r o d s  c o n s i s r  o f  h i g h  t e n s i l e  s t e e l

jo in ts  wh ich  have been fo rce  f i t ted  and

welded on to  the  sca in less  s tee l  rods .  T t re

s tab i l i sers  a re  80  m d iameter  w i th  th ree

wings  runn ing  0 .5  n  a long the  rod  on  each

^ : ) ^  ^ F  F L ^  : ^ i - r
L r r c  J v t L , L r

The -Locat ion  o f  my lon i te  zones  was eas i l y

de tern ined f rom the  dr i l l i ng .  Each E ime a

z o n e  w a s  i n t e r s e c l e d  E h e  d r i I I  b e g a n  t o

s ta l1 .  Another  ind ica t ion  was the  re tu rn

f l u s h i n g  w a t e r  f o a n i n g  i n  E h e  s e t t l i n g

t a n k s .

1 .

2 .

?

2 1 5 .

Tahmoor  I {o le  I  -  I {o r izon ta l  Dev ia t ion

FUTURE DEVELOPMENTS

There  is  s t i l l  need fo r  cons iderab le

research  and deve lopment  e f fo r t  in  the

techno logy  o f  hor izon ta l  long-ho1e dr i l l i ng .

ACLRL 's  cur ren t  gas  dra inage research  program

a i D S  t o  c o n c e n t r a t e  o n  t h i s  a s P e c t ,

par t i cu la r ly  the  ne thods  o f  inprovec i

; r n r i , ^ r r r l  . n n f r n l  . l e l . i b e r a t e  b o r e h o l e

s teer ing  w i th  dom-ho le  motors ,  and boreho le

survey ing .  In  add i t ion ,  the  ACIRL program

wi l l  eva lua te  the  re la t i ve  e f f i c ienc ies  o f

long-ho1e gas  dra inage as  aga ins t  cur ren t  (100

n  b o r e h o l e  l e n g t h )  p r a c t i c e .

A  c o o v  o F  r h e  o b i e c l i v e s  o f  t h e  A C I R L

dr i l l i ng  p rogran a t  Tahmoor  Co l l ie ry  a re

: i s ted  in  lhe  Append ix .  A lso  inc luded is  a

D l o t  o f  f h c  f i r s t  h o l e  d r i l l e d  a t  T a h m o o r

( F i  o r  r e  5 \  I I c  i  n o  f  h a-  L I P E  v r

d e s c r i b e d  i n  c o n c l u s i o n  ( 1 0 )  a b o v e ,  e x c e l l e n t

hor izon ta l  con t ro l  was  ach ieved w i th  a  nax imun

o f  o n l y  J "  d e v i a t i o n  o v e r  E h e  h o l e  l e n g t h  o f

3 2 0  n .
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A?PENDIX

OBJECTI!'ES OF ACIRL LONG_I{OLE

DRILLING RESEARCH - TAWOOR COLLIERY

Deterd ine  e f fec t i veness  o f  f lank  long-ho le

d r i l l i n g  f o r  g a s  d r a i n a g e  a h e a d  o f

deve lopment  Pane l  f ron t  (a t  leas t  3  ho les

F r o m  e a c h  o f  2  s i ' p s .  o n e  e a c h  s i d e  o f

pane1.  N.B.  Ho les  shou ld  no t  incersec t

pane l  head i .ng  l ine) ,  Co l lec t  da ta  f ron

face /pane1 en iss ions  to  check

ef fec t i veness  o f  d ra inage.

Use dr i l l i ng  p rogram in  ( l )  above to

detemine loca t ion  o f  mjor  dyke  ahead o f

pane 1.

At  comple t ion  o f  c loses t  f lank  ho les  to

pane l  s ides  conduct  inc renenta l  (5  n

in te rva ls )  gas  f low pressure  tes ts  f rom

The Aus. l .M.M. l l lawarra Branch Symposium,
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2 1 6 .
B.  I lebb lewh i te ,  A . Richuond, J. A1lan

4 .

5 .

back  o f  ho le  !o  deEemi .ne  gas  f low pro f  i le

on  e i .Eher  s ide  o f  pane l .  Use th is  da ta  to

detec t  gas  f lov  anoml ies  (poss ib le  my lon-

i E e - o u r b u r s t  z o n e s )  -  c o r r e l a r e  v i t h  d r i l I -

i n o  i r f n m a " i o n  p n e q i . b l e  t h i r d  h o l e  t o

d o t o m i n a  i F  z n n p e  n F  o - -  E '
v !  5 d >  l r u w

are  l inear .

D e t . e r m i n e  c o r i n g  c a p a b i l i t y  o f  A c k e r  d r i l - I

a t  m x i m u m  h o l e  l e n g t h s  ( a n d  u s e  c o r e  f o r

seam gas  conten t  de teminat lons) .

Determlne max lmun dr i l l i ng  length  capab le ,

n l " c  a f F - - t  ^ F  i i - ^ ^ r i ^ - - 1  / h ^ - i - ^ - r - 1  )
P r u o  e r r c u L  r  | r v !  r z v l r L 4 ( /

d r i l l i n o . ^ n f r ^ 1

6.  Determine e f fec t  o f  ho le  d ianeter  on  gas

J - - i  -  ^ - ^  t 1  ^ . - ^u r  d ! ! r 4 E E  r  r v w o  I
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DIS CU SSION

B .  HAV (M .  I  . - { .  L to ld  ings  )  :  One o f  the  reasons

L h a t  l o n g  h o f e s  a r e  b e i n g  i n v e s t i g a r e d  i s  f o r

r h a  n r a u a n F i ^ n  ^ F  ^ " F h " - - r -  R , /  i r i  1  I  i - ^  i - r- _  - . . - - J ! S L S .  D y  U r r l f t n g  l n _ o

a  z o n e  t h a t  i s  . L i a b l e  t o  o u t b u r s t i n g ,  t h e  d r i l l -

ing  c tews become exposed to  a  cer ta in  amount

o f  r i  s k ,  l r l h a r  s a f e t y  p r e c a u t  i o n s  a r e  u s e d  t o

a r o T e . t  ' r h e  d r . i  )  1  i r o  n l s y g f

B .  H E B B L E I i H I T E  ( A . C , I . R . L , ) :  W i t h  o n e  o f  t h e

ho les  a t  i r res t  C l i f f ,  in  fac t  a  number  o f  the

ho les ,  there  were  some smal l  burs ts  in  the

h n l e  o v i r i o n n o ' l  i , , c f  h v  n . -  - ^ l  " - F . -  \ 1 ^ . ; - -
J u - L  u )  6 4 D  d ' r u  w d L c !  u t u l v r r r 5

o u t  o I  t h e  h o I e .  B a s i c a l l y  n o n - r e t u r n  v a l v e s

are  used in  the  rods  to  p revent  burs t  energy

o f  g a s .  O u r s i d e  t h e  r o d s  a  s y s l e m  c a n  b e

e o n n p . i a . l  e f r e i o h f , r n  e ^  t h . *  - - r ' , - 1 1 , .  F h d  n . -4 ! L u 4 r r J  L r r E  t d n

i s  n o t  v e n t e d  b u r  i t  i s  c a r r i e d  a w a y  f r o m  L h e

d r i  l  l e i f p  f h r n r r o h  t s h a  F 1 6 v i h l 6  r t t h 6  t ^

r a p i d  g a s  a c c u n u l a t i o n .  I t  c a n  b e  v e n t e d  i n t o

L h e  r e t u r n s  a  s a f e  d i s t a n c e  a w a y  o r  c o n n e c L e d

d i r e c t  f o  a  p a s  n i n e l , n ^  r ' j F L  F L -  - i - r  r r F , ,  l fr  r 6 r u t L )  (

i h e  c a r - ' , ^  F h 6  r , , ^ -  ^ l  h , , - - i  r h - r  , , ^ , ,  , . i  I I  ^ .D u r s L  L l l a L  y u u  w r r l  g e t

: _  e  h o r o h n l p  - e a ' l .  n r p s p n f q . o  o r e a r  r i c L  i q

te rms o f  energy  or  gas  re lease so  long as

p r e p a r a t i o n s  f o r  i L  h a v e  b e e n  n a d e ,

R .  l ^ I I L L I A M S  ( C o l l i n s v i l l e  C o a l ) :  W i r h  r e g a r d

r o  l h e  d i - o n ' i o n : t  n r n \ ' l o m c  e y n a r i o n e o d  : r

' . . - -  F L ' ^ . . ^ L  F L ^  - . , t ^ ^ r ,  ^i l r  u r  L r  r r L r t s  L l l r u u t s i l  L { r c  r i l y l o i l  L  L e ,  L . r c

s l a b i l i s e r  i n  u s e  a t  t h e  t i m e  w a s  o f  a  L y p e

t h a t  c l o g g e d  e a s i l y  i n  m y l o n i t e .  I f  a  d i f f e r e n t

s tab i l i ser  had been used such as  the  type  used

at  Tahmoor ,  wou ld  Ehere  have been be t te r  con t ro l

i h  r h d  L ^ - i  - ^ - i - l  - ' - -  r ?L Z w ' r L d f  P ' d r r L .

B .  H E B B L E V H I T E :  Y e s .  T h e  s t a b i l i s e r s  u s e d

at  West  Cf i f f  were  the  s tandard  ones  wh ich  were

a fu l l  cy l indr ica l  se t  up ,  The la te r  one used

a t  T a h m o o r  u a s  o n e  o f  A . C . I . R . L , r s  o w n  d e s i g n s .

a 6 F F . i - l "  i ! , , ^ , . 1 1  ^ l ^ . r  i l , ,  h , , lv e r L d r " r y

Mr,  R ichmond n igh t  l i ke  Eo add to  rh is .

A .  R I C H M O N D  ( - { . C . I . R . L . ) :  T h e  s r a b i l i s e r  i n

u s e  a L  T a h r c o r  i s  a  t h r e e  w i n g  s r a b i l i s e r  -

; , , - F  + L r ^ ^ , , 1 - - ^  i , , t s F  ^ - J  : ^ i
J u o L  L " r E E  w t 1 1 6 5  J u L L r " 6  u u L  d , r u

r e i n f o r c e d  t o  g i v e  t h a t  r i g i d i t y .  S t a i n l e s s

s t e e l  i s  a  c e r r i b l e  n a L e r i a l  f o r  j o i n t s ,  L h e

edges round w i th  inc reas ing  th rus t  on  them and

l t  was  found tha t  a f te r  d r i l l i ng  a  400 n  ho le

i r  i s  q o n d  l r r n k  i F  f h e r a  i c .  c a f i c F . ^ r ^ r v

s t a i n l e s s  s t e e l  r o d  a f t e r  t h a t  l e n g t h ,

R .  W T L L I A & I S :  R e E u r n i n g  t o  t h e  c o m e n t  b y

M F  g - -  F d ^ - - r i - -  F h ^  J ^ - - ^ -  ^ F  ^ ^ ^  L l ^ . ,  L ^ ^ 1 ,r c S d r q r u S  u !  B d s  u  I  u w  J d c K ,

i t  n i g h t  b e  p o s s i b J e  e v e n  w i t h  a  c h e c k  v a l v e

a n d  g a s - w a t e r  s e p a r a t o r ,  t h a L  i f  t h e r e  w a s  a
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large enough gas flow hack it could come back

a long the  ou ts ide  o f  the  rods  and b low th rough

the  water  ou t le t  in to  the  work ing  area ,  Is

! L ^ F  ^  ^ ^ ^ ^ . ' L l 1 i F , , t
L i r d L  d  y u r o r u r : r L J ;

B.  HEBBLEWHITE:  Dr i l l i ng  i s  done th rough the

s tand p ipe  a l l  the  t ime,  th rough a  9  n  fu l1y

grouted  sEand p ipe .  I t  i s  uncer ta in  what

pressure  i t  wou ld  take  to  sh i f t  tha t  lo t .

Probab ly  i t  i s  qu i te  poss ib le  eventua l l y  Lhat

w i th  a  h igh  enough pressure  the  who le  s tand

p ipe  grou ted  sysEem cou ld  be  b lom out .  But

r h i ^  i -  n F ^ h - h l ' -  i ^ l L i . o  a f  e  h i o h o r  n r p < e r r r oy L v u d v l t  L d r N a t r 6  P r L r J s r e

than  tha t  exper ienced in  most  ou tburs t  a reas .

Un less  tha t  were  Eo happen,  the  check  va lves

and sea. ls  in  the  water  re t i cu la t ion  sys tem in

the  ho le  and aL  the  dr i1 l  wou ld  p revent  the

p r o b l e n  d e s c r i b e d .

E.  TOMLINSON (West  C l i f f ) :  Regard ing  t r low out

r -  r - i ! 1 : - -  ; h e  h o l e s  a t  [ I e s t  c l i f fu d r , 5 E ! ,

r h e  9  m  o f  s t a n d  p i p e  w a s  g r o u t e d  i n  t h e  h o l e

as  has  a l - ready  been po in ted  ou t .  The s tand

p ipe  was then a t tached to  a  la rge  100 m va lve

which  was in  tu rn  a t tached,  th rough an  adaptor ,

t o  t h e  m c h i n e  i r s e l . [ ,  s o a n y  I i k e l i h o o d  o f

rnnulus between rods andd r u u S  L r t E  d

B .  H e b b l e w h i t e ,  A .  R i c h m o n d ,  J .  A l I a n 217 .

ho le  was no t  c rea t ing  much danger  a t  a l l ,  un less

F q 6 F ^  r . , r -  c , , F F i  ^ i  o a n c r . t s p . l  r ^
P ! e g g q ! !

d is lodge the  mch ine .

J .  A L L E N  ( A . C . I , R . L . ) :  T h e  o n l y  t i m e  t h a r  a

b u r s t  d i d  g i v e  a  s i g n i t i c a n t  p r o b l e m  w a s

assoc ia ted  v i th  the  water  passageways as  was

suggested ,  I t  cou ld  have been a  major  p rob lem

i f  t h e  c h e c k  v a l v e  w a s  n o t  i n  a  s a t i s f a c l o r y

cond i t ion .  The gas  pressure  vou ld  overcome the

check valve irself and come down the rod. Thrs

d id  occur  in  a  s l igh t  fash ion ,  i t  d id  come down

the check  va lve  and ou t  a t  Ehe water  sw ive l  end

of  Ehe rod .  In  those occur rences  i t  cou ld  be

n , , i f e . l r n o p r n r r e  i F  i r  ^ . . , r r r o . l  r J l r i n o  e  r o d

j o i n i n g  o p e r a t i o n  o r  w a t e r  s w i v e l  f i t t i n g

( p u r t i n g  i t  o n  t h e  d r i l l  r o d ) ;  t h a t  i s  w h e n  t h e

d a m g e  m i g h E  o c c u r .  A p a r t  f r o m  t h a t ,  i f  t h e

un i t  i s  in  a  sea led  cond i t ion  and the  ou tburs t

does  come dom the  wate f fays  i t  i s  go ing  ou t  the

s i d e  o f  t h e  m a c h j n e  t h r o u g h  t h e  1 0 0  m  V i c t a u l i c

w a E e r  o u t l e t  a n d  w o u l d  n o t  e n d a n g e r  t h e  m e n

operaL ing  the  mach ine  becawe i t  wou ld  be  go lng

t o w a r d s  a  s l u r r y  p i t .  l t  n u s t  b e  e n s u r e d  t h a t

t h e  c h e c k  v a l v e s  a r e  i n  L o p  c o n d i t i o n  a t  a - t - l

t imes,  That  i s  rcs t  impor tan t .  The check  va lves

m u s E  b e  d e p e n d a b l e  t o  h o l d  t h e  g a s  p r e s s u r e .
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