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ABSTRACT

Appin  CoL l ie ry  n ines  the  Bu l l i  Seam wi th  a

g a s  c o n p o s i c i o n  o f  9 8 ' 5 %  n e t h a n e  a n d  1 ' 5 %  c a r b o n

d iox ide .  Re laxa t ion  o f  the  s t ra ta  generaL ly

occurs  to  be tow the  base o f  the  Wongawi l l i  Seam'

some 40 m be low the  Bu l l i  Sean '  and approx im-

a teLy  L25 m above the  Bu11 i  Seam'  fo r  longwal l

f a c e  w i d t h s  o f  1 3 5  m  o r  m o r e '  ? r e v i o u s  e x p e r -

ience shorged tha t  when longrva l l  faces  were

n ined fo r  a  d is tance aPProx ina te ly  equa l  to  the

face  w id th ,  the  mine  vent i laE ion  cou ld  no t

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

emiss ions  f rom Ehe under ly ing  measures '

Pos tc l ra in ing  domholes  were  dr i l led  to

in te rsec t  the  l ' l ongawi l l i  Sean be low the  opera t -

ing  longrvaLL.  These ho les  were  connected  to  an

underground to  sur face  gas  range and var ious

suc t ion  Leve ls  were  app l ied  to  i i l p rove  gas

dra inage.  The resu l t ing  gas  f low ra tes  and

pur i ty  f rom a l l  Ehe domholes  were  regu la r ly

mon i to red  and peak  f lows in  some ho les  exceeded

1 6 0  L / s e c .  T h e  s u r f a c e  p l a n t  d r a i n e d  a l n o s t  2 0

n lL l ion  .3  o f  g " '  fo r  rhe  per iod  Ju ly  1981 to

.Januarv  1982 a t  an  average methane pur i ty  o f

a p p r o x i m t e l y  7 0 2 '  D i s t i n c t  p a t t e r n s  e m e r g e d

for  d i f fe ren t  downho les  f ron  curves  i l l us t ra t -

ing  the i r  var ia t ions  in  fLow ra te  w i th  d is tance

subsequent  to  passage o f  the  longwat l  face '  The

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

and rhose ob ta ined w i th  the  app l ica t ion  o f
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on  opera t ions  however '  where  a  subs tan t ia l  goat

s u c t i o n  w a s  a s c e r t a i n e d '  A 1 1  i n  a L l '  t h e

success  o f  the  methane dra inage Program in  No '  7

LongwaL l  pane l  was  bes t  demoost ra ted  by  the

benef i t s  i t  ach ieved namely '  a  reduc l ion  rn

m e L h d n e  c o n c e n L r a c l o n -  i n  t h e  r '  r u r n  d i f t a y '

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

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

so urce  .

INTRODUCTION

A p p i n  C o l l i e r y  i s  s i t u a t e d  7 0  k m  s o u t h  w e s t

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

o p e r a t e d  b y  A u s t r a l i a n  T r o n  &  S t e e l  P t - v '  l ' t d '

( A . I .  &  S . )  a n d  o w n e d  b y  T h e  B r o k e n  H i L l  P r o p

r i e t a r y  C o m p a n y  L i m i t e d  ( B  ' H ' ?  '  )  '  H i g h  q u a l i t ;

c o k l n g  c o a l  i s  n l n e d  f r o m  t h e  B u L L i  S e a m '

approx lna te ly  3  n  in  th ickness  a t  a  depth  o f

5 0 0  m '  D u r l n g  1 9 8 1 ,  1 , 0 0 5 ' 0 0 0  t o n n e s  w e r e  m i n e d '

w l t h  a  w o r k f o r c e  o f  3 8 8 '  P r o d u c t i o n  r a t e s

averaged 4  ,  600 tonne/  daY '

C o l l i e r y  d e v e L o p m e n t  s t a r t e d  i n  1 9 6 2  a n d

h igh  ne thane emiss ion  f rom so l id  coa l  was

imed ia te ly  a  fea ture"  Methane is  conta lned as

a f ree  gas  in  f i ssures  and pores  o f  coa l  and

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

s u r l a c e  o f  L h e  c o a ] .  w L t h  r h e  L a t t e r  c o m p r i s L n g

t h e  b u l k  o f  g a s  c o n t a i n e d  i n  ' i n  s i t u r  c o a l '

Dur ing  min ing ,  methane is  reLeased f rom the  coa l

due to  re laxa t ion  and f rac tu r ing  o f  bo th  the

coa l  and the  sur round ing  s t ra ta '  In  deve lopnent

roadways,  gas  is  en i t ted  a lmost  en t l re ly  f ron

area is  fo rmed,  the  f rac tu r ing  and re laxa t ion

wi l l  incorpora t le  an  ex tens ive  vo lume o f  the

The  Aus . l . I i l .M '  l l l awa r ra  B ranch  Sympos tum '
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s u p e r  a n d  s u b a d j a c e n t  s t r a t a  a s  w e l l  a s  t h e

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

l o n g w a l l  p a n e l  i s  d e p i c t e d  i n  F i g .  1 .

A t  A p p i n  C o L l i e r y ,  r e l a x a t i o n  o f  t h e

s t r a t a  e x t e n d s  t o  b e l o w  t h e  b a s e  o f  t h e  W o n g a -

wi t l i  Seam and approx imate l ) '  125  n  above the

B u l l i  S e a m ,  f o r  l o n g w a l l  f a c e s  1 3 5  n  w i d e .

: l e t h a n e ,  l i b e r a t e d  f r o n  t h e  l o w e r  s e a m s ,

migra tes  upwards  in to  the  goaf  a rea .  I ^ lhen th is

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

t h e  p e r c e n t a g e  o E  m e t h a n e  i n  t h e  r e t u r n  a i r -

r v r y s  n r r k c d l .  i n c r e a s e s .

T h e  n e t h a n e  e n l s s i o n  r a t e  i s  a p p r o x i m a t e l y

1 6 0  o 3 / n l n  o r  s o m e  5 0  m 3 / c o n n e  o f  c o a l  n i n e d ,

w h i c h  i s  h i g h  b _ v  w o r f d  s t a n d a r d s .  I t  p r e s e n t s

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

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

L  r  r r ' { u i  r e n e n t s  o I  r h e  C o a l  ] 1 i n e s  R e g u l a r i o n

A . L .  c u r L b p r : o r . ,  t L E  m e t h l n e  q u a n r i  t L e s

r : ' .  , , . r  . .  . 1 . . . . . . s  s c e a d t .  O n  a  n u m b e r

o f  o c c a s i o n s  m e l h a n e  ' f l u s h e s ' ,  l a r g e l y  u n p r e -

d l c t a b l e  i n  o c c u r r e n c e  a n d  d u r a t i o n ,  m a C e  i t

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

F i g .  1

D u r i n g  1 9 7 9 ,  a  n i n e  a i r  m o n i t o r i n g  s v s t e n l

was ins ta l led  to  pern i t  t rends  in  methane emiss-

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

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

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

D e p a r t n e n t  o f  M i n e r a l  R e s o u r c e s  e s t a b l i s h e d  t n a r

p r o d u c t i o n  s h o u l d  c e a s e  w h e n  t h e r e  w a s  1 . 7  p e r

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

t h e  l o n g w a l l  f a c e .

I n  F e b r u a r y  1 9 7 9 ,  a p p r o v a l  v a s  s o u g h t  f r o n

the  then l l in is te r  fo r  Y inera l  Resources  and Dev-

e l o p m e n t  t o  e x t r a c t  t h e  N o .  7  b l o c k  b y  l o n g w a 1 . 1

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

i n  O c t o b e r  1 9 7 9  s u b j e c t  t o  a l l  t h e  n o r m a f  c o n d i t -

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

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

f a c t i o n  o f  t h e  C h i e f  I n s p e c t o r  o f  C o a l  l . I i n e s

],IETHANE Dfu{INACE PROJECT

I t  w a s  d e c i d e d  t h a t  t h e  N a t i o n a l  C o a l  B o : r r d

( N . C . B . )  c o n d u c t  a  m a j o r  s t u d y  o f  t h e  A p p i n

p r o b l e m  a n d  a  c o n L r d c r  r a s  p l a c e d  w i r l  - r  i o r

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

N . C . B "  i s  w e l l  e x p e r i e n c e d  i n  t h e  f i e l d  o f  n e t h -

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

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

N . C . B .  i n  A u s t r a l i a ,  i n i t i a l  r e c o m e n d a t i o n s

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

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

r o a d r i a v s  a s - o c i d f e d  w l L h  L h .  L o n g w a L '  : - n . -

F u r t f  e m o r e .  t h n  l r . C . B .  u a s  r b i  L o  p r o v i  I

s u f f i c i e n t  t e c h n i c a l  d a t a  t o  e n a b l e  t h e  C o m p a D . v

f o  i n j f i a L "  e n q u i r i - s  [ o r  t h e  s u p o l v  o f  e q u i r

- - - r  € ^ r  - r r l , '  l - 1  i . ' - ? . ,

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

a l la t ion  o f  a  sur face  mounted vacuum pump

s t a t i o n ,  l o c a L e d  a d j a c e n r  r o  L h n  N o .  I  s h a f r ,

des igned to  remove methane gas  f ron  the  mine  by

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

main  v ia  the  dorqncas t  sha f t  and then to  d ischarge

the  methane in to  the  ua in  mine  fan  evasee a i r

s t r e a m  f o r  r e a d y  d i l  u L i o n  a n d  d i s p e r s a l .

:.

M i o r p . i o n  n F  r c t h r n a  f - g 1 n

l ower  seams io to  work ings

The  Aus . l .M .M .  l l l awa r ra  B ranch  Sympos ium,"Seam Gas Drainage wi th part icular  reference to the Working Seam",  lv , lay 1982

./,



S ,  B a t t i n o  &  R ' R e g a n
256 .

The underground gas min was installed

through the  mine  and connected  to :

L .

2 .

3 .

so l id  d ra inage ho les  dr i l led  in  advance o f

longwalL  face  f rom the  f loor  o f  the  Bu l l i

Seam to the underlying seams '

s tand p ipes  ins ta l led  in  sea l  s topPings  in

longwal l  was te  a reas '  and

the  so l id  d ra inage ho le -s  bored in  the  seam

in  advance o f  the  work ing  faces '

The scheme was imp lemented in  accordance

w i t h  t h e  r e c o m e n d a t i o n  o f  t h e  N ' C ' B  '  f i n a l

repor t  rece ived in  August  1980 '  A  s taged dev-

eLopment  was proposed w i th  S tage 1  prov id ing

aL l  o f  the  sur face  bu i ld ings  and serv ices  fac i l -

i t ies ,  four  o f  the  seven vacuum pur lps  u l t imate ly

requ l red ,  a  sur face  to  underground p ipe  range '

an  in -seam p ipe  range w i th  capac i ty  to  sa t is fy

the  f  ina l  s - \ /s tem needs '  and the  necessary  s lopp-

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

c o m n i s s i o n  t h e  s l / s ' e m '

F o l l o r v i n g  a c c e p t a n c e  o f  t h e  N ' C ' B '  r e p o r [ '

the  methane dra lnage Pro jec t  began '  A l l  con-

t rac to rs  were  chosen f rom September  1980 onwards  '

Loca l  and Sta te  Government  bod ies '  consent

ob ta ined,  and eng ineer ing  de ta i l s  and pro jec t

management  f ina l i sed '  Th is  was accompan ied  by

ut i l i sa t lon  d iscuss ions  and o ther  exPer imenr -a l

degas i f  i ca t ion  wo rk  comPr is ing  :  -

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

t .

to  Ehe ex is t ing  Co l l ie ry  work ings '

engag ing  Aus t raL ian  Gas L igh t  Co"  on

beha l f  o f  Occ identa l  Research  Corpora t ron

to  d r i l l  th ree  an-sea lu  ho les  300 m -  400 n

l o n g ,  a n d

3 .  i n v i t i n g  D r '  J '  C e r v i k  f r o m  t h e  U ' S '  B u r e a u

of  Y ines  to  adv ise  on  the  po ten t ia l  o f  in -

seam dra inage '

ELg-  2 ,  Schemat ic  o f  methane drarnage

a t  A P P i n  C o l L i e r y

and loca t ion  o f  LongwalL  7  underground work ings

a r e  s h o w n  1 n  l 1 g '  r '

SEALING

The sa jo r  goaf  a rea '  ex tend ing  f ro i l  l -ongwar r

2  to  Long$a l l  b  was enr l re ly  sea led  w i t t r  b r ick

sea ls  ad jacent  to  a l l  roadways and w i th  pumpec i

f l y a s h  c e m e n t  f o r  t h e  s e p a r a t i o n  o f  t h i s  a r e a

f rom the  fu tu re  longwal l  7  goaf '

A  t o t a l  o f  6 7  s e a l  s t o P p i n g s  h a d  t o  b e

erecced in  the  renote  longwal l  was le  a reas '

Pump pack  sea ls  cons is ted  o f  a  p las te r  o r

br ick  back  wa l l ,  w i re  t ied  to  a  p ropr ie ta ry  fo r r

work  f ron t  wa l l  and f i l l ed  w i th  a  f l yash  cenenr

m i x t u r e  t o  f o r m  a  s r o p p i n g  I ' O  t o  l ' 5  n  t h i c k '

The mixture was pumped for a distance uP Eo

1 2 0 0  n  i n  5 0  m  d i a m e t e r  V i c t a u l i c  p i p e s '  D u e

to  the  labour  in lens ive  na ture  o f  the  requ i red

walL ing ,  t r ia ls  were  conducLed us ing  expand ing

ju te  bags  wh ich  were  f i l l ed  w i th  the  mix tu re  and

re ta ined in  pos i t ion  by  wooden props  and smal l

t imber  b races  '

DR\INAGE PIPE

I n  L o t a l '  s o m e  4 ' 0 0 0  m  o f  p i p e  r a n g e  w a s

PioPosEo P i€-Exn lc

rsEAy so t€Ho lEs   io

UNDERGROI'\iD INSTALLATION 
i.nstalled underground and a further 500 m sus-

A schet rE t ic  d rawrng o f  the  sys ten  a t  App in  pended in  the  domcast  shaf t '  ? ipes  vary ing  in

C o L l i e r y i s s h o m i n F l g . 2 . T h e d r a i n a g e r o u t e s i z e s f r o m 5 O 3 t r m t o L 5 0 m d i a m e t e r ' w e r e
The Aus. l 'M M'  l l l awar ra  Branch Sympos iu f i "

" s e a m G a s D r a i n a g e w i t h p a r t i c u l a l ; ; i ; ; " ; " ; i " t h ' e w o r k i n g s e a m " ' M a v 1 9 8 2
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F i g .  3 ,  P l a n  o f  A p p i n  C o l l l e r y  s h o w i n g  r o u t e  o f  g a s  p i p e  r a n g e

? a'7

,/

s u c t i o n  a t  t h e  p o s t  d r a i n a g e  h o l e s  u p  t o  4 . 5  k m

away and no  prob lem was exper ienced w i th  J .eakage

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

i n s t a l l e d  a t  a l l  l o w  p o i n t s .

DOh'l{HoLE AND UPHOLE DRILLhG

Domholes  were  dr i l led  us ing  an  Edeco

H y d r a c k  d r i l 1 ,  E d e c o  f l u s h  j o i n t e d  d r i l l  r o d s  o f

4 l  m  d i a m e t e r  a n d  S t r a t a p a x  ( d i a m o n d  i m p r e g n a t e d

t u n g s t e n  c a r b i d e )  t i p p e d  b i t s  o f  5 0  m  a n d  l O 0 n n

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

4  i s  o n  a  2 0 - 2 5  m  s e p a r a t i o n  w i t h  t h e  h o l e s

ang led  down nomina l l_v  a t  I  in  2 .4  t :o  I  in  3 .  The

{

,ffi
. Lri: I

ll!l'i
iiiii
lr,l

. l a

-Enl
di ri

l ns ta l led  us ing  a  four -whee l  d r ive  minesmobi le

f i t t e d  w l t h  a  p i p e  h a n d l i n g  j i b ,  o r  d i r e c t l y

f r o m  a  r a i f  t r o f l e y  f i t t e d  \ d i t h  a  l i f t l n g  w i n c h

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

p r p e s  s u s p e n d e d  b v  c h a l n s ,  A l 1  p i p e s  w e r e

ad jus ted  to  a  surveyed l ine  and grade,  to  n in -

rn rse  the  nmber  and sever i ty  o f  g rade changes

d u e  t o  t h e  s e a m .

L i n e  l e a k a g e  w a s  t e s t e d  b y  i s o l a t i n g

sec t lons  o f  the  range and pressur is ing  w i th

compressed a i r  to  655 kpa.  Aud ib le  leaks  were

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

5 0  k P a  s u c t i o n  a t  t h e  s u r f a c e  a l l o w e d  4 5  k p a

The  Aus . l .M .M .  l l l awa r ra  B ranch  Sympos ium,' 'Seam Gas Drainage wi th part icular  reference to the Working Seam",  May 1992
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iE{ili| g L @ . ang le  was decermined so  tha t  the  ho les  penet ra te

the  l ^ t rongarq i l1 i  Sean some 40 m be low '  a t  a  Po in t

approx imate l ' y  in  the  cent re  o f  the  Longwal l  7

b 1 o c k ,  a n d  n e c e s s i t a t e  a  h o l e  1 2 0  m  l o n g '

U p h o t e s  w e r e  d r i l l e d  a t  I  i n  l ' 5  f o r  8 0  n '

t o  b e  l n  t h e  r e l a x e d  r o o f  s t r a t a  o f  t h e  l o n g w a l l

g o a f  a s  t h e  f a c e  p a s s e s  '  O n e  h o l e  p e r  p i l l a r

length  was Pro  gramed '

STANDPIPES

S t a n d  p i P e s  w e r e  6  m  l o n g  o f  5 0  m  d i a m e t e r

b lack  p ipe  in  tvo  3  n  screwed Lengt i rs  '  Cent ra l -

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

t r i c  p lacement  in  the  100 m d iameter  d r i l l ed

h o l e .  T w o  t ) ' P e s  o f  g r o u t  w e r e  u s e d '

1 .  A  1 2  h o u r  s e t  n o n  s h r i n k  g r o u t  w h i c h  w a s

I  I  u i d  a n d  P u n P a b  I  e  '

2 .  A  4 5  m i n  s e t  n o n  s h r i n k  g r o u t  I ' h j c t i  w a s

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

h o l e .

UNDERGROUT-D llON lTOR ING

FLOI^I

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

p r e d i c t e d  f l o w s  o f  2 8  l i t r e s / s  ' D e r  h o l e  n a x i n u n '

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

D r o d u c e  a  d l f f e r e n t i a l  p r e s s u r e  o f  I 0  P a  a t  t h i s

max imum f low.  Ma in  range or i f i ce  P la tes  were

d e s i g n e d  t o  p r o d u c e  1 , 0 0 0  P a  a t  3 ' 0 0 0  a n d  4 ' 0 0 0

l i t r e s / s  d e p e n d i n g  o n  p i p e  d i a m e t e r '  C o n p a t i b l e

lns t ruments  were  Eag le  E-ve  d i f fe ren t ia l  p ressure

d e v i c e s  r e a d i n g  0  r o  3 0 0  P a  a n d  0  t o  I ' 0 0 0  P a '

l lowever  fLows were  much h igher  thaD pred ic ted '

some grea ter  than 160 l i t res /s  and nany  above

2 8  l i t r e s / s -  F o r  h i g h  f l - o w s  a  v e r t i c a l  w a t e r

m a n o m e t e r  r e a d i n g  t o  1 8 0  l i t r e s / s  w a s  u s e d '

Su i tab l l z  sca led  Magnehe l ic  d i f fe ren t ia l  p ressure

g a u g e s  w e r e  s e l e c t e d  f o r  t h e  l o w e r  f l o w s '

PURITY

Gas samples  were  ex t rac ted '  under  normal

vacuum and f low cond i t ions '  w i th  a  hand opera ted

vacuum pump and then ana lysed us ing  an  op t ica l

r r g .  +

P l a n  o f

downho les  under

Longwal l  7

The  Aus . l .M  l v l '  l l l awa r ra  B ranch  Sympos lum '
'Seam Gas  D ra inage  r r i t n  pa i i i l u l a r  i " t " i un " "  t o  t he  Work i ng  Seam" '  May  1982
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he ld  methanone lers  were  purchased to  aug-ment  the

a n a l y s i s .

HOLES

For  each ho le  as  shown in  F igure  4  the

l e n g t h ,  i n c l i n a t i o n  f r o m  t h e  h o r i z o n t a l ,  d j - r e c t -

i o n ,  d a t e  o f  i n i t i a i  p u r i t y  a n d  f l o w m e a s u r e n e n t s ,

d a t e  o f  p a s s i n g  b v  t h e  1 o n g w a l l  f a c e  a n d  f u 1 1

n i i " o r y  o f  p u r i  r y  a n d  f l o w  w e r e  r e c o r d e d .

IIII-AUSTER SYSTEM

T o  b r i d g e  t h e  g a p  b e t w e e n  s t a r t  o f  p r o d _

u c t l o n  f r o m  L o n g v a l l  7  a n d  c o m m i s s i o n i n g  o f  t h e

s u r f a c e  d r a i n a g e  D l a n t ,  a n  u n d e r g r o u d  s y s t e m

l i a s  i n s t a l l e d .  T h i s  c o n s i s t e d  o f  t w o  N a s h H y t o r

L 6  l v e t  s e a l  m e t h a n e  e x t r a c t o r  p u m p s ,  i n  p a r a l l e l

connected  Lo  the  downho le  d ra inage range in

Longwal l  7  ta i lga te  pane l ,  hav ing  a  combined

c a p a c i t y  o f  6 0 0  l i t r e s / s  o f  s t a n d a r d  g a s .

C o n t r o L  a t  t h e  p w p  r o o m  w a s  b y  a  S l e g e r

B l l ? f t  0 - 1 0 0  p e r  c e n t  m e t h a n e  m n i t o r ,  s e t  t o

g i v e  a n  a f a r m  a t  4 0  p e r  c e n t  m e t h a n e  p u r i t y  a n d

t o  t r i p  p o w e r  o f f  a t  3 0  p e r  c e u t  p u r i t ] / .

P r o t e c t i o n  a g a i n s t  p o s i t i v e  l e a k a g e  w a s  p r o v i d e d

b v  a  B a c h a r a c h  0 - 5  p e r  c e n t  m e t h a n e  m o n i t o r  s e t

t o  t r i t  p o w e r  o f f  a L  1 . 2 5  p e r  . _ e n t  n e t h a n e  i n

t h e  p u m p  r o o m .  T h e  e x h a u s t e r s  w e r e  p r o t e c t e d

o l t  t h e r n l i s t o r s ,  1 o w  s e a l a n t  w a t e r  f l o w  a n d  l o w

s e a l a n t  w a t e r  l e v e l  s w i t c h e s  i n  e a c h  s u p p l y

t a n k .  I n d i c a t i o n  o f  m e t h a n e  p u r i t y  a n d  e x h a u s t _

er  opera t ion  were  re la -ved to  the  underground

c o n t r o l  c a b i n .

F o r  n o n - v a c u u m  o p e r a t i o n  a  b y - p a s s  v a l v e

w a s  l n c o r p o r a t e d ,  D i s c h a r g e  \ r a s  r n t o  t h e

a d j a c e n t  r e t r r r n  a l m a y .  A  d i f f u s e r  d r u n  r r a s

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

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

a c c e s s ,  e x c e p t i n g  s t a t u t o r y  i n s p e c t i o n .

SL'RFACE PI-ANT

The sur face  methane dra inage p lan t  comiss-

ron ing  began a t  the  end o f  June 1981 and the

changeover  f rom underground to  sur face  exhausters

S .  B a t t i n o  &  R .  R e g a n 2  S q

was se t  to  co inc i r je  w i th  the  conmiss ion ing  o f  a

new t r ip le  vent i la t ing  fan  sys ten .

The sur face  component  o f  the  ex t rac t ion

p lan t  to  d ra in  methane f rom the  underground

w o r k i n g s  c o n s i s t e d  o f  t h e  c o n r r e c t i o n  t o  t h e  l r p e
range f rom underground,  four  exhauster  pumps,  a

s e p a r a t e  c o n t r o l ; ; s w i t c h  r o o m  a n d  t h e  d i s c h a r g e ,

e i ther  v ia  the  ver t i ca l  s tac l i  o r  ihe  na in  n ine

f a n  e v a s e e .

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

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

a c c o r d a n c e  w  L t h  o p + r a t i  n g  p a r a m e t  e r s  a t  J n y  t i v - r l
t i m e .

T h e  p l a n t  w a s  d e s i g n e c  t o  a s p i r e t e  n a t u r a 1 L r , ,

c o n p l e t e l y  b y p a s s i n g  t h e  e x h a u s t e r s ,  r - E  r h e e v e n r

o f  a  f a u l t  o r  m a j o r  p o u e r  1 o s s .  A i l  d r i v e s  a r e

p r o t e c t e d  b 1 l  o v e r c u r r e n t  a n d  e a r t h  l e a k a g e .

L a r g e r  d r i v e s  a r e  a l s o  p r o v i d e d  w i t h  t l L e r m i s t o r

p r o  t e c t i o n .

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

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

manua l  in te rvenr lon .  A  conprehens ive  da ta

l o g g i n g  s y s t e m  i s  u s e d  r o  r e c o L d  a l d  r e p o r L

o p e r a t i o n a l  d a t 3  a n d  s t a t u s ,  a n d  a  p e r n a n e n L

recor i i  ge le ra tec i  to  document  p lan t  th roughput  and

g a s  c c n d i t i o n ,

EXHAUSTER HOUSE

The f i Ie than"  d ra i rage exhauster  sys ten  is

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

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

o f  Nasn Hytor  CL3002 exhausters ,  each dr lven  b_v

1.85  kW 415 V Mor ley  f lameproof  motor ,  and eac l i

c a p a b l e  o f  e x h a u s t l n g  7 0 0  l i t r e s / s  o f  g a s  a t

s tandard  tempera ture  and pressure .  S tage I

c o n s i s t s  o f  f o u r  e x h a u s t e r s ,  S t a g e  2  a n a d d i t i o n a l

t h r e e .  E x h a u s t e r  h o u s e  l i g h t i n g  c o n s i s t s  o f

Burnbr i te  f lameproof  l igh ts  sw l tchad by  l ^ l i1co

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

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

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

L h e  e x h a u s t e r  h o u s e .

The  Aus . l .M .M .  l l l awa r ra  g ranch  Sympos tum,"Seam Gas Drainage wi th part icular  reference to the Working'Seam, ' ,  May 19g2
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CO}-TROL ROOM

T h e  e x h a u s t e r  m o t J r  s t a r t e r s  a n d  p r o c e s s

c o n t r o l  c u b i c l e s  w e r e  i n s t a l l e d  i n  t h e  6 ' 6  k V

s w i t c h  r o o m  r e m o t e  f r o m  t h e  e x h a u s t e r  h o u s e '

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

the exhauster  house and p ipe  range v ia  MTI -

i n r r i n s i c a l l y  s a f e  b a r r ' i e r s .  F o r  d a t a  l o g g i n g

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

ins ta f led .  The cab le  goes  underground v ia  the

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

t i re  men and na ter ia ls  d r i f t .  A t  each end the

c a b l e  w a s  t e r m i n a t e d  i n  a  C u s t o m  S c i e n t i f i c

L l e c t r o n i c s  i n t r i n s i c a l l y  s a f e  b a r r i e r '  I n  t h e

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

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

Rotor i !  va lvas  are  then dr iven  to  the i r  bypass

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

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

THa ) IONITORI i \ -C SYSTEi '1

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

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

e l e n e n t s ;  f i r s t l y ,  l o c a l  m o n i t o r i n g  o f  t h e

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

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

v a r i a b L e  a n a l o g u e  s i g n a L s  s u c h  a s  w o u l d  b e

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

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

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

d i g i t a t  s i g n a l s ;  s e c o n d l y ,  a  d a t a  L i n k  o r

t r a n s m i s s i o n  s . w s t e m  t o  c o n v e ) /  t h e  d i g i t a l  s i g -

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

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

e x r r a u s l e r  c o n t r c l  r o o m ,  t o  a  c e n t r a l  c o n t r o l

r e o n ;  a n d  t h l r d L v '  t h e  s u r f a c e  c o n t r o l  c e n t r e

f o r  r e c e p l i o n  o f  a l f  i n f o r m a t i o n '  P r o c e s s l n g

d a t a ,  s t o r a g e  a n d  d i s p l a ; * i n g  t h a t  d a t a  i n  a

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

' I h e  p i t  t o P  o P e r a t o r  i s  c a p a b l e  o f  c o n t r o l l -

i n t s  p l a n t  v i a  c o m p u t e r .  K e y e d  m e s s a g e s  a r e

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

f  unc t ion  mechan ism requ i red .

A 1 1  d a t a  f r o n  D , G . P .  i s  s t o r e d  s e r i a l L y  a n d

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

d i s p l a y  u n i t s  o r  l i n e  P r l n t e r s .

PROTECTION

T h e  f o l l o w i n g  L i s t  n o m i n a t e s  t h e  n a j o r

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

i n s t a l L a t i o n .

( a )  A  s e p a r a L e  I i g \ r n i n g  a r r c s r o r  s ' s L e r  i *

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

t o  p r o t e c t  a g a i n s t  l i g h l n i n g  s u r g e s '

( b )  A  s i e g e r  B | 1 2 H  w i l - l  d e t e c t  l o w  m e t h a n e p u r i t r

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

e x h a u s r e r  c t a r f e r i '

( c )  S e a l  w a t e r  f o r  t h e  e x l l a u s t e r s :  L o w  t a n k

l e v e L ,  h i g h  t a n k  w a t e r  t e m p e r a t u r e ,  a n d

l o s s  o f  f l o w  w i l L  t r i P  t h e  e x h a u s t e r

s t a r t e r s  ,

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

( l  2 5 Z )  w i l l  r e n o v e  p o w e r  f r o m  r h e e x h a u s i e r

h o u s e .  D u e  t o  t h e  c e i l i n g  h e i  g h t ,  t h e  t r i P

v a l v e  i s  s e t  a t  0 . 1 5 7  a n d  t h e  d e t e c t o r  h e a d

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

e x h a u s t e r .  T h l s  i s  n e a s u r e d  b y  a n  ) 1 S A  A 5 l 0

1 o w  l e v e L  ( 0 - 5 2 )  m e t h a n e  m o n i t o r '

( e )  A u x i l i a r y  d r i v e s  a r e  i n s t a L l e d  i n  f r e s h  a i r

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

i o n ,  e a r t h  l e a k a g e ,  o v e r L o a d ,  e t c '  T i r i s

i n c l u d e s  r a d i a t o r  f a n s  a n d  s e a L  w a t e r  p u m D S '

( f )  S e a l  w a t e r  t a n k  m e t h a n e  c o n c e n t r a t i o n  o f

1 . 2 5 %  w i l l  c a u s e  t h e  e x h a u s t e r  s t a r t e r s  c o

t r l p .  T h i s  i s  a l s o  m e a s u r e d  b y  t h e y ' S ' \  ' \ 5 1 0 '

( g )  E m e r g e n c y  s t o p s  l o c a t e d  a d j a c e n t  t o  i n d i v -

l d u a l  d r i v e s  \ i i 1 l  t r i p  t h e i r  r e s p e c t i v e

RESULT S

T h e  m e t h a r e  d r a i n a g e  s ) / s t e m  f o r  t h e  N o '  7

Longwal l  b lock  was non i to red  on  an  ind iv idua l

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

j n s t r u c t i o n s  t o  r e l a y s  o n  r e m o t e  D a t a  G a t h e r i n g  l r a i n a g e  p l a u t  a n d  m i n e  p e r f o r m a n c e  b a s i : ,  a s

P a n e l s  ( D .  G .  P .  )  .  T h e  r e i a y s  t h e n  o P e r a t e  t h e s h o w n  i n  F i g .  5 .

The  Aus . l .M .M .  l l l awa r ra  B ranch  Sympos ium,
' 'Seam Gas Drainage wi th part icular  reference to the Working Seam"'  May 1982
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LONGI,IALI- PRODUCTION

Dai ly  p roduc t ion  rose  f rom 6  m/day  advance

( 3 . 0 0 0  t o n n e / d a y )  t o  1 0  m / d a y  a d v a n c e  ( 5 , 0 0 0

tonne/day)  f rom the  No.  7  Longwal l  and maln ta in -

ed  a  h igh  average produc t ion  fo r  the  per iod

f r o m  s u r f a c e  p l a n t  c o m i s s i o n l n g  i n  J u l y  1 9 8 1

unt i i  reduced coa l  demand led  to  a  shutdown in

O c t o b e r  L 9 8 1 .

A f l e r  r h e  s t a r t  o f  p r o d u c t i o n  o n  2 n d  A p r i l

1 9 8 1 ,  h i g h  m e t h a n e  e m i s s i o n  f r o n  t h e  g o a f h a l t e d

p r o d u c t i o n  f o r  a  t o t a l  o f  3 3  s h i f t s .  S i n c e  t h e

s t a r t  o f  t h e  s u r f a c e  e x t r a c t i o n  p l a n t  u n t i l  t h e

December  shutdorvn ,  h igh  methane emiss ion

h a L t e d  p r o d u c c i o n  f o r  o n l y  l 2  s h i f t s '

MINE VENTILATION

Three new s ing le  in le t  R ichardson cen l r i -

fuga l  fans  rep laced the  doub le  in le t  Dav idson

Sj  rocco  fan  and prov ided a  ten  Per  cent  inc rease

i n  v e n t i l a t i n g  c a p a c i t y .  M o n i t o r i n g  b y  t h e

COREX rube bund le  s -vs ten  showed tha t  nerhane

e m i s s i o n s  r o s e  a s  N o .  7  l o n g w a l l  p r o g r e s s e d

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

The s ign i f i can t  decrease in  the  methane

c o n t e n t  o f  t h e  l o n g w a l l  r e t u r n  s t a t i o n  N o .  1 7 ,

a n d  t h e  n o r t h  e a s t  m a i n  r e t u r n '  s t a t i o n  N o .  1 4 '

was due to  the  new fan  ins ta l la t ion  and the

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

Cont inued mon i to r ing  showed a  decreas ing  t rend '

Peak en iss ions  wh ich  ha l ted  Produc t ion

occur red  in  ear ly  September  a f te r  two months  o f

s u s t a i n e d  h i g h  o u t P u t ,  i n c l u d i n g  t h e  w e e k ' s

r e c o r d  p r o d u c t i o n  o f  3 9 , 1 2 6  t o n n e s .  A  l a r g e

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

had advanced 150 n  in  the  th ree  weeks  o f  p ro-

duc t ion  fo l low ing  severa l  weeks  o f  s toppage.

DR\INAGE PLAN

Underground

The undergromd p lan t  s ta r ted  dra in ing  gas

f r o m  f o u r  h o l e s  g i v i n g  o f f  1 1 7  l i t r e s / s  a t  5 8 2

p u r i t y  a n d  l 5  k P a  s u c t i o n .  I m e d i a t e l y  b e f o r e

changeover  to  Ehe sur face  p lan t ,  the  exhausLers

were  drawing  gas  f rom 12 ho les ,  de l i ver ing  368

l i t r e s / s  a t  8 6 %  p u r i t y  a n d  4 0  k P a  s u c t i o n '  F l o w

a t  a t m o s p h e r i c  p r e s s u r e  w a s  2 4 9  1 1 t r e s / s  a t  9 8 %

p u r i t y .

Sur face

T h e  s u r f a c e  p l a n t  d r a i n e d  a  t o t a l  o f  1 9 ' 6

mi l l ion  *3  o f  g t "  m ix tu re  f ron  ls t  Ju ly  l98 I  to

lT th  . Ianuary  1982,  a t  an  average pur i ty  o f  app-

rox imate ly  7OZ grv tog  13 .6  n i l l i on  *3  o f  p t t "

me thane .

T h r o u g h p u t  v a r i e d  f r o m  2 6 , 0 0 0  m 3 / d a y  n e t h a n e

dur ing  the  17  days  comiss ion ing '  to  a  mean

m a x i m u m  o f  1 2 9 , 6 0 0  * 3 / d a y  f o r  t h e  1 5  t l a v s  a f t e r

r e a c h i n g  r e c o r d  p r o d u c t i o n  d u r i n g  S e p t e m b e r  L 9 B 1  '

Gas Produc t ion

Methane dra inage th rough the  sur face  p lan t

s t a r t e d  w i t h  1 2  h o l e s  g i v i n g  3 0 0  t o  4 0 0  l i t r e s / s

o f  7 0  t o  9 8 2  p u r i t y  a t  5 0  k P a  s u c r i o n .  T h e  f L o w

was i r ,c reased by  drawlng  a  regu la ted  amount  o f

less  concent ra ted  methane f ron  beh ind  the  No '  I6

c u t  t h r o u g h  s t o P p i n g .  T h e  f L o w  r o s e  t o  1 , 4 0 0

l i t r e s / s  o f  5 2 2  p u r i t y  a t  5 0  k P a  s u c t i o n '  T h e

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

p r e s s u r e  f l o w  o f  a t  l e a s t  l 8 O  l i t r e s / s  f r o m  h o l t r

N o .  1 5 .  T h e  q u a n t i t y  a n d  p u r l t y  c o n t i n u e d  t o

c l imb as  the  longwal l  face  and more  dra inage

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

T h e  p e a k  f l o w  o f  2 , 5 0 0  l i t r e s / s  a n d  l l 7

pur i ty  occur red  near  the  end o f  a  th ree  nonth

p e r i o d  o f  h i g h  P r o d u c t i o n .

A t  t h i s  t i m e  a n  i n d u s t r i a l  d i s p u t e  s t o p p e d

movement  o f  the  longwal l  face .  The en iss ion  o f

methane reduced no t iceab ly  and the  dra inage gas

f low began to  fa l l .  A  fu r ther  two weeks  Prod-

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

t rend.  The reasons  fo r  th is  were :

l .  fn  o rder  to  readmi t  m in ing  equ ipnent  in ro

the  dra inage range roadway '  goaf  d ra inage

f rom No '  L5  and No.  16  cu t  lh roughs was

s t o p p e d  a n d  t h e  P i P e s  s e a l e d '

The  Aus . l .M .M-  l l l awa r ra  B ranch  Sympos ium,
'Seam Gas Drainage wi th part icular  reference to the Working Seam",  May 1982
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2 . Longrva l l  p roduc t ion  was s topped and

remained id le  f ron  15 th  October  un t i l  23rd

Novenber  except  fo r  two days  sa fe ty  p ro :

C u c  t i o n  .

3 .  Honeyve l l  techn ic ians  made ad jus tments  to

ins t rumenta t ion  wh ich  led  to  reduced f low

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

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

c r  I  c n "  I o n g ' a a l I  g o : f  d r a i n a g e ,  w h e r e b y  i r

i n c r e a s e d  l r o n  6 0 2  t o  9 2 % .

l l o l e s  N o ,  I  i o  N c .  1 5  w e r e  d i s c o n n e c t e d

a n d  c a p p e d  b e f o r e  t h e  p l a n n e d  r e m o v a l  o f  2 0 0  n

o i  r a n g -  : o  a l L o ^  n i  n i  n g  c o  r e c o m e n c e  i n  r h e

r o a d r u a y .  . {  s l i g h t  C r o p  i n  q u a n t i t y  a n d  p u r i t v

o c c u r r e d ,

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

U  k D  I  r -  2 0  k P r  a n d  a l i h o u g h  t h e  p u r i L y  w a s

u n a f i e c t e d ,  t h e  q u a n t i t y  r e d u c e d .  L o n g r v a l l

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

i n c r e a s e .  T h e  m e t h a n e  c o n c e n t r a t i o n  i n  r a t u r n

a i : r J V S  r o s e ,  D r a i n e g e  q u a n r i  r v  b e g a n  c o

i n c r e a s e ,  b u t  p u r i t y  r e m a i n e d  c o n s t a n t .

P l a n t  s u c t i o n  w a s  e x p e r i m e n t a l l y  d e c r e a s e d

t o  1 5  k P a ,  r e s u l t i n g  i n  a  s l i g h t  i n c r e a s e  i n

p u r i t y  a n d  n e g l i g i b L e  e f f e c t  o n  q u a n t i t y  o r

r e  t u r n  c o n c e n t r a t i o n .

On the  l0 th  December ,  the  1ongwa1 l  face

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

c o u l d  n o t  b e  s u f f i c i e n t l y  d i l u t e d .  T h e  l o n g -

w a l L  i e t u r n  r e a c h e d  2 . 4 2  a n d  t h e  n a i n  r e t u r n

2  . 1 ' A  .

D r a i n a g e  s u c t i o n  w a s  t h e n  i n c r e a s e d  t o  5 0

k P a ,  a  5 0  m  d i a m e t e r  l i n e  w a s  i n s t a l l e d  f o r

d r t i n r g e  f r o n  \ o .  o  c u L  t h r o u g h ,  j u s t  b e l L i n d

the  face  and the  dra inage ranges a t  No.  15  and

N o .  1 6  c u t  t h r o u g h s  w e r e  r e o p e n e d .  T h e  t o t a l

; a s  c u a n L i t )  i n c r e a s e C  b t r t  t h e  p u r i c y  f e l l  r o

60" {  reducrng the  anount  o f  pure  methane

e x t r a c t e d .  B o t h  c o n t l n u e d  t o  f a t l  d u r i n g  t h e

D e c e n b e r  s h u t d o w n .

INDIVIDUAL HOLES

Flow Behav iour

I ' igure  6  shows the  typ ica l  gas  f low ra te

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

Ehe i r  d is tance f rom the  work ing  1ongwal1  face .

These t rends  are  h igh ly  in f luenced by  the  per iod

of  t ime be tween f low measurements  and ra tes  o f

a d v a n c e  o f  t h e  f a c e .  F o u r  d i s L i n c t  p a L L e r n s

have energed f rom the  underground mon i to r ing  o f

the  domhole  f lows (see curves  A to  D)  ,  f rom

which  the  fo l low ing  observa t ions  ma1 '  be  made:

1 .  I n  a 1 l  c a s e s  t h e  p e a k  g a s  f l o r v  r a t e  o c c u r r e d

a t  d i s t a n c e s  b e t w e e n  5 0  m  a n d  3 0 0  m  a f t e r

t h e  l o n g w a l l  f a c e  h a d  p a s s e C  t h e  h o l e s .

2 .  T h e  c h a r a c t e r i s t i c  c u r v e s  f o r  g r o u p e d  h o l e s

1  to  9  (Curve  A)  and 10  to  l4  (Curve  B)

r e p r e s e n r  t v p i c a l  p a t t e r n s  o i  f l c w <  i o r

cases  where  the  longwal l  goaf  a rea  is  no l

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

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

n o t  y e t  r e a c h e d .  F o r  b o t h  c u r v e s ,  t h e  d o u n -

h o l e s  e n i t t e d  r e l a t i v e l y  I o w  e a r l y  r e a k

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

t r n e r i n o  n f f  r ^  t h g  l o w e r  l e v e l  o f  d r a t n a g e

s o m e  5 0 0  t o  6 0 0  m  l a t e r .

3 .  C u r v e  C  ( f o r  g r o u p e d  h o l e s  1 5  t o  2 8 )  a n d

C u r v e  D  ( g r o u p e d  h o  e s  l 0 - . 2 )  b o t ' .  d p p i c L

p a t t e l n s  o f  g a s  f l o w  r a t e s  f o r  c a s e s  w h e r e

f loor  and roo f  a reas  have re laxec i  and the

p r o f i J e  o f  t h e s e ' c u r v e s  f o l l o w s  c l o s e l v  t l r e

1 :  1  t d  t . .  q '  r r r .  n r o e q , , r a
P d L L q L ' ' J - . . P ' - ' U ' L

and s t ress  curves  as  a  1ongwal1  face

r e t t e a t s .  D e f i n i t e  g a s  f l o w  p e a k s  o c c u r  a t

d i s t a n c e s  i n  t h e  r a n g e  5 0  m  t o  1 0 0  n  a f t e r

c h e  f a c e  h a s  p a s s e d  L h e  d o n n h o . l e s .  T h c

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

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

l o n g w a I  I  f a c e  a n d  r h e  i n L e n s  i  t v  o f  p a r ' r <

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

- F - . r .  h . .  i  F -  - 6 r ^ w . i i ^ n  F ^ t  t ^ r _ r i n o  r h or L r o L a  u l

f o r m a t  i  o n  o f  r h e  q o a f .

The  Aus . l .M .M .  l l l awa r ra  E ranch  Sympos ium,
"Seam Gas Drajnage wi th part icular  reference to the Working Seam",  May 1982
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F i g .  6 .  T y p i c a l  g a s  f l o w  r a t e s  f r o m  m e t h a n e

dra inage ho les  under  Longwal l  7 '

A P P i n  C o L l i e r Y

4 .  C L e a r l y ,  t h e  p e a k  f l o w  r a t e  e s t a b l i s h e d

f o r  c u r v e  D  i s  a t  l e a s t  t w i c e  a s  h i g h  a s

t h a t  o b t a i n e d  f o r  c u r v e  C ;  n o r e o v e r '

curve  D does  no t  reach a  min imum unt i l  the

Longva l l  face  is  a -Prox imate ly  500 n  pas t

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

curve  C drops  sharp ly  a t  d ls tances  o f  150

t o  2 0 0  n .  T h e s e  d i f f e r e n c e s  m a Y  b e

exp la ined bJ , '  the  fac t  tha t  there  is  a

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

s t r a t a  a n d  t h a t  t h e  n u m b e r  o f  P a t h s  a n d

f issures  ava i lab le  to  a l low the  gas  to

permeate  is  lnc reas ing  on  a  cumulaE ive

b a s i s  '

FREE FLOW AND SUCTION CHAfuACTERISTICS

lnves t iga t ions  were  conducted  in  a  number

o f  c iownho les  to  de termine the  d i f fe rence in  gas

f low ra tes  under  suc t ion  and under  f ree  f low

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

measure  the  gas  f lows f rom the  chosen ho les

vhere  a  known co ls ian t  leve l  o f  suc t ion  had

been app l ied  fo r  sone t ime,  then to  w i thdraw

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

cons tan t  read ing  was ob ta ined and f ina l l y  to

r e a p p l y  t h e  o r i g i n a l  l e v e l  o f  s u c t l o n '  T h e

r y p i c a l  r e s u l t s  w e r e  g r a p h e d  a s  s h o m  i n  F i g '  7

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

F i g .  7 .  T y p i c a l  g a s  f L o w  r a t e  -  t i m e  c u r v e  f o r

s u c t i o n / f r e e  f l o w  c o n d l t i o n s  f r o m

d o m h o l e s  i n  ' K '  P a n e 1 ,  A p p i n  C o l I i e r y

2 0  m i n u t e s  w a s  r e q u i r e d  t o  r e a c h  s t a b l e  f L o w

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

c o n d i t i o n s  a n d  v i c e  v e r s a  w e r e  m a d e '

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

l : .e  exp la ined by  the  fac t  tha t  under  f ree  f low

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

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

b o r e h o l e s .  h r h e n  s u c t i o n  i s  a p p L i e d '  i t  i s  m a i n ! '

used fo r  t ranspor t ing  the  gas  a l lo rv ing  the  seam

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

i o n .  A s  t h e  q u a n t l t v  o f  g a s  d r a i n e d  d e p e n d s  o n

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

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

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

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

METHANE CAPTURE

T h e  P e r c e n f a g e  c a p t u r e  o f  m e t h a n e  ( s e e

F i g .  8 )  w a s  d e t e r m i n e d  b y  v e n t i l a t i o n  s u r v e y  o f

t h e  N o ,  7  L o n g w a l l  p a n e l '  A l l  a i r  q u a n t i t i e s

wi th  respec t ive  methane concent ra t rons  were

measured and compared to  d ra ined gas  as  fo l lows '

C a p t u r e  :  D r a i n e d  C H 4 / ( d H 4  n a k e  *  d r a i n e d  C H f )  '

where  CHr .  mke =  Return  CH4 -  ln take  CH4 '
+

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

c o n p l e t e d  a n d  c o n n e c t e d '  G r e f , t e s t  c a p r u t e  o f  7 2 ' l l

o c c u r r e d  a t  t h e  e n d  o f  S e p t e m b e r  r v i t h  3 8  n o l e s  o n

the average 60Z of  the f low neasured wi th drainage'  Product ion stoppages and al teratrons to

S u c t i o n . F u r t h e r m o r e , a P e r i o d o f a p p r o x i m a t e l y d r a i n a g e t h e n c a u s e d t h e c a p t u r e t o d e c l i r ' e .

The  Aus . l .M .M .  l l l awa r ra  B ranch  Sympos ium '
. . S e a m G a S o r a i n a s e w i t n p a r t i c u t a r r e t e r e n c e t o t h e W o r k i n g s e a m , ' , M a y 1 9 8 2



CONCLUSlONS

B  E N E F  I  T S

l le thane dra inage in  the  No.  7  Longwal l

p a n e l  w a s  s u c c e s s f u l  b e c a u s e  o f :

I .  L o w e r  m e t h a n e  c o n c e n t r a t i o n  i n  t h e  r e t u r n

a  i  r u r r  a n d  c o n s < q u e n L  i n c r e a s e d  s a f e L y

( 1 . 2 2  v s  2 . 0 2 )  ,

2 .  h i g h e r  a v e r a g e  p r o d u c t i o n  ( 1 0  n / d a y  a d v a n c e

v s  6  m / d a y ) ,

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

( 9 l Z  v x  8 5 2 ) ,  a n d

4 .  t h e  p o s s l b l e  u t i l i s a t i o n  o f  a  h i t h e r t o

uncont ro l led  and unharnessed energy  source .

CA-q  EMISSIONS

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

pos t  d ra inage ho les  in  Longwal l  pane ls  i s  re l -

a t e d  t o  s t r a t a  r e l a x a t i o n .  T h i s  r e l a x a t l o n  i s ,

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

s u b s i d e n c e .

F o r  t h e  1 5 0  n  w i d e  N o .  7  L o n g w a l l ,  m a j o r

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

L n e  c x L r a c t i o n  l e n g t h  e q u a l I e d  E h e  [ a c e  l e n g c h .

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

e n l s s i o n s  t h e  f a c e  t r a v e l l e d  2 0 a  m ,  2 2 a  m ,  2 4 C  n ,

2 6 0  p  3 n 6  2 7 0  m  b e r w e e n  h i g h  f l o w  h o l e s  a n d / o r

gas  en iss ions  unab le  to  be  d l lu ted  to  sa fe

l e v e l s .

2 6 5 .

SUBS IDENCE

D e p t h  o f  c o v e r  w a s  5 O b  m .  A  ) 5 o  a n g l e  . .  r

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

I d c e  s t a r L ,  i n r e r s e c L e d  r ' e  B u l ]  I  S e a n  i r  r h e

a r e a  o f  h o l e  N o .  1 5 .  T o  t e s t  t h e  a p p l i c a b i l i t ' r

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

u r p r o  n l a n n p d  r o  h e  d r i I 1 p , . 1  , ' n  i ^  r h a  f i n i c h

n o q i t i o n  n f  r h e  n e n e l  F l o w  m e a s u r e m e n t s  w o u l d

n r n v i d e  i n f n r m a f i n n  f ^  f u r t h e r  e x a m i n e  t h i s  c o r r -

c 1  u s  i o n  .

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

a - ^ , .  ^ - ^ ^  |  - - . o c c . r - \ ,  r n  r n \ i! , d J  ' L U  L

d e s i r e d  d r a i n a g e  r e s u l t s .  F u r t \ e r  s t u d y  o I  r ' , i

i q  r c n i l i r e d  r c  ' r  r a o r F  I ,!  y r  < 5 r u L -  d  > d v r r r h  u  I  u P  r u

A r a i r a o o  h n l e <  n o r  l ^ . q w a l l  b l o c k  a t  t h i s  d e p L i r .

DRILLING PATTERN

H i o h  a m i c s ; . n . r  r o o , r l r r  i n r - r v e l c  : n , - l

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

t 6 ^ r  a  A i F f o r e n t  h n l o . r r r a r n  t - r r q  r - n ' , i r n r l

n '  ^ F  i h p  l r i l lu l o s P r  s p a c l n E  a n o  r e a l _ _ -  _ .  .  I  n . _

n : f F o r n  l o  , n s ' e  h n l p s  \ e c l .  h e - e  r r l  f h e

'  " -  i r r o o a c 1 6 ' l  f u n  - ' f  n '  o fr 1 1 6  r u r L s w d f  > u b s ! .  L .  f , r

r h i q  n F f f e r n  w o r r l d  h e  l o  S m o o t h  o u t  i n t e r n i t t e n t

p e a l  f l o w s  w h j c h  a  f a c e  p a r a l l e l  d r i l l i r r g

g d L L c r L l ' t t d J v g l ] L U u ! d 6 e .

GOAF SEALS

T h e  h r i c k  s i n n n i n o  c e : l c  e n c l n c r n r  r h a

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

o I  m e t h a n e  I r o m  r h i s  l a r g e  a r e a .  l h e s e . e a l '

r . r o r o  , , n r h l  a  f ^  n r a \ / a n f  1 d . L . - 6  i -  . -  ' -  :  _ r  ,  I- . . -  l e a K a g e  r r o t r L  o r  l n L o  L I l r

t  _ L  m i n e  v o n r ' l p ' : n o  n r ^ s c r l r e6 w 4 t ,  L 1 ! 5 "  , . . ! , , r

'  ^ '  a i  r  f l o w  t h e  n . f h r n ed L L u  r d r 6 c  q u 4 L , L r L r c D  u r

c o n c e n t r a t i o n  a f  d r a w  o f f  p o i n f s  i n  f l . e  m J j o r

g o a f  d i d  n o t  r i s e  t o  a  s a f e  l e v e l  ( 3 0 2 / m i n )  f o r

d r a l n a g e .

r L L c  P u " ' P  P d L ^  > c d ! >  r < P d r d L r r i K  , -  i q  , ' i J  t ' i L

'  i n LS u d r  i l  L '  6 u d r

i -  F \ . r  f h a , ,  1 6 c r r i ^ f o /  o a c t a i  r  
. l o , u  

h o r . " o * .  . t .

\ -  l - F . r . ,  F ^  r o t s " r .  c a . l  - ^ i - r .L w u  B u d v c >  r r  L J - . .  r L d ,  t i u r " L r

i -  r t e c r i v e  T o t l l  s e r l  i n ,  h v

f u I I  e m p l a c e n e n t  p u m p  p a c k i n g  w i I I  b e  r e q u i r e c

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

S .  B a t t i n o  &  R .  R e g a n

, a c .  a d , a . L .  ! .  I  |  |-Tt; is I  ?00 .00 &0 &0 'm0
? . 0 : :  3 p  4 - 0

N - - D . '  o '  d @ n h o . s  p . s 5 &  r y  
r h .  f a c .

F i g .  8 .  ) l e t h a n e  c a p t u r e  r e l a t i v e  t o  l e n g t h

o r '  I o n g \ ' a I f  e x t r a c t e d ,  r i m e  ( m o n t h s )

and number  o f  ho les  dr i l led

The  Aus . l .M .N4 .  l l l awa r ra  B ranch  Sympos ium,
"Seam Gas Drainage wi th part rcular  reference to the Working Seam",  N4ay 1982
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2 6 6 . S .  B a t t i n o  &  R .  R e g a n

DEWATERING

Under  50  kPa suc t ion  ind iv idua l  ho le

dewater ing  was no t  a  ma jor  p rob len '  However '

l o w  f l o w  h o t e s  d i d  s u f f e r  f r o m  w a t e r  r e t e n t i o n '

Ma in  l ine  dewater ing  requ i red  a  few ins tances

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

where  au tomat ic  dewater iog  dev ices  were  no t

ins ta l led .  lnd iv idua l  ho le  dewater ing  and

so l ids  remova l  dev ices  are  p lanned fo r  the

succeed ing  dra inage progrms '  These shouLd

improve p lan t  e f f i c iency  and reduce the  prob len

of  mine  l ine  dewater ing ,

INS'IRUMENTAT ION

Complex  ins t rumenta t ion  espec ia l l y  where

te lenet ry  and au tomat ic  record ing  ls  invo lved

r e q u i r e s  a c c u r a t e  a d j u s t m e n t '  R e g u l a r

s e p a r a t e  p h y s i c a l  c h e c k i n g  i s  n e c e s s a r y  t o

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

a c c e p t a b L e .

FUTURE

T h e  a m o u n t  o f  d a t a  g a t h e r e d  f r o m  t h e  N o '  7

Longwal l  methane dra inage sys tem was enomous '

The in te rac t ive  e f fec ts  o f  the  mlne '  d ra inage

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

the  complex i ty  invoLved in  in te rpre t ing

c h e  r e s u l t s .  T h e  e x p e r i e n c e  o f  o n e  p o s t

dra inage schene is  insu f f i c ien t  to  make

an l r  f im conc lus ions  and those made in  th is

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

i n v e s t i g a t i o n s .

ACT(r\OWLEDGEMENT S

T h e  r e s u l t s  o f  t h e ' g a s  d r a i n a g e

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

of  The Broken H i l l  Propr ie ta ry  Conpany L imi ted

a l though the  v lews expressed are  those o f  the

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

Company.  Recogn i t ion  is  nade o f  the

s i g n i f i c a n t  c o n t r i b u t i o n  b y  M r '  E '  A n d e r s o n

o f  t h e  C o l l i e r i e s  R e s e a r c h  O f f i c e  ( B ' H ' P '  C o '

L t d . )  i n  t h e  p r e p a r a t i o n  o f  t h e  d i a g r a n s

anC d .a ta  and fo r  the  cooPera t ions  and

a s s i s r a n c e  o f  t h e  A o p i n  C o l L i e r y  p e r s o n n e l '

D I  SCI , iSSION

l ,  G B . A Y  ( A . C . I . R . L . ) :  R e g a r d i n g  t h e  u s e  o f  S e t

15  grou t ,  th is  g rou t  has  love ly  expand ing  prop-

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

w a r n e d  t h a t  i t  g e t s  h o t ,  v e r y  h o t  i n d e e d '  I f  a t

a l l  i n s u l a t e d  i t  w i l l  b o i l  i t s e l f '  T h i s  i s  s e e n

a s  a  p o t e n t i a l  p r o b l e m  f o r  c a u s i n g  n o t  s p o n t a n -

e o u s  i g n i t i o n ,  b u t  a  s r a r t  o f  a n  i g n i t i o n '  l f

in  a  wet  coaL seam and in  so l ids  there  wou ld

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

L i h o o d  o f  i t  h a p p e n i n g '  B u t  t o  u s e  a  s t a n d P i p e

in  a  d ry  c racked r ibs ide  w i th  a  g rou t  l i ke  th is

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

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

i n v e s t i g a t e d  f u r t h e r  b e f o r e  t h e s e  h i g h  t e n p e r a t -

u r e  g r o u t s  c o n t a n u e  c o  b e  u s e d '  A  s e c o n d  p o i n t

i s  t h a t ,  t h e  v a c u u m s  o f  5 0  k P a '  a r e  v e r y '  v e r y

h igh ,  and horq  rq ise  is  tha t  in  te rms o f  spontan-

eous  combust ion  aga in  '  I \ rLLat  i s

and par t i cu la r lY  carbon monox ide

the  gas  in  the  dra inage l ines?

d o n e  a b o u t  t h a t

m o n i t o r i n g  o f

R .  R E G A N  ( A . I '  &  S '  C o l l i e r i e s ,  l ^ i o l l o n g o n g ) :

F i r s t l y  t h e  u s e  o f  t h a t  s o r t  o f  g r o u t  w i l l  b e

fur ther  inves t iga ted '  No prob lems were  exper -

i e n c e d  w i t h  h e a t i n g  o f  t h a t  n a t u r e '  m a i n l y

b e c a u s e  t h e  g r o u t s  w e r e  s e t  q u i t e  s o o n  a f t e r

dr i l l i ng  had been done '  I t  was  a  very  wet  a rea '

most  o f  the  ho les  where  i t  was  used were  se t  1n

near ly  undemater  cond i t ions '  Second ly '  regard-

ing  the  h igh  suc t ion '  i t  was  cons idered tha t

a l low ing  fo r  back  pressure  in  the  P lan t  and tha t

caused by  the  l ine ,  l ine  pressures  and the

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

to  a i t rac t  methane '  remember ing  now th is  i s  no t

The  Aus . l .M . l v1 .  l l l awa r ra  B ranch  Sympos ium '
"Seam Gas Drainage wi th part icular  reference to the Working Seam"'  May 

.1982
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S .  B a t L i n o  &  R .  R e g a n

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

has  been re leased f rom lower  seams and has  found

: a r ^  f r a c ( s  a n d  r e f a x e d  s r r a c a  a r o u n dr L 5  w a j

t  c o r m  i  r c e l  F  I  F  '  L i  ^ \ d F  - " ' F  r ^ -  '.  ,  L L  a . t r g r L e r  r u c L l o n  w a s

a p p l i e d .  N o  r e g u l a r  m o n i t o r i n g  o f  c a r b o n  m o n o x -

ide  was done in  the  gas  dra ined.

S ,  B A T T I N O  ( B . H . P ,  C o l l i e r i e s  R e s e a r c h ) :

R e g a r d i n g  S e t  4 5 ,  f o l l o w i n g  s o m e  t e s t s  c a r r i e d

^ . . ,  - .  \ , a r r n n n l i r e n  f - n l l i p r v  u h i c h  i n w n l r r p
o u L  d L  - r q L r v P

grout ing  s tand p ipes  in  in -seam ho les  there  has

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

C.  JEGER- t lA l ) I0T (CERCIL{R,  France) :  Regard ing

F i g u r e  6 ,  w h a t  i s  t h e  t h i c k n e s s  o f  t h e  s e a m

b " i n d  d e g a s s e d  u n d e r  L h e  I o n g w a I L  a n d  w h a r  w a - -

t h e  c o n t e n t  o f  g a s  i n  t h a t  s e a m ?

R .  R E C A N :  T h e  s e a m s  t h a L  g a s  w a s  b e i n g  e x t r a c t -

e d  f r o n  b e n e a t i r  t h e  s e a m  m i n e d  w e r e  a P p r o x i m a t e l y

a  I  n  th ick  seam which  was 6  m be low and a  seam

8  n  t h i c k ,  w h i c t r  w a s  4 0  m  b e l o w .

C .  J E G E R - I L \ D I 0 T :  4 0  n  b e l o w ?  P r e v i o u s l y ,  i r -

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

, , n . j p r  I  h -  o n r F  f h e  c : m p  f l o w r a f p  n e r  m e t  r e  o f

penet ra ted  seam wou ld  have been ob ta ined as  a t

A p p i n .  B u t  b y  v e r t i c a l  b o r e h o f e s  e n c o u n t e r i n g

i  F  - A ^ , ,  L  L ^  ^ - ^ k - k  1 . ,
L r r e  I d L e L d !  I  t d c L u r  u -  P L w o d v  I  J

- . - . i L r  5  r i - a o  m o r p  R p . ^ o n i e i n o  t h c
P U J 5 l u r q  L U  t s < L  r

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

h o r e h a t e c  i e .  r , a r \ /  i m n ^ - . - - r  a ^ i - F  ! ^  ^ h r - i hL d , ,  L  P w

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

- -  t  t h e s e  s e a m s ?H d 5  ! u L L L s t r L  u !

?
S .  B A T T I N O :  1 4  m - l t o n n e ,
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