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AB STR-{CT

Tt re  need to  so lve  the  prob lems assoc ia ted

w i t h  s p o n t a n e o u s  c o m b u s t i o n '  s y s t e m  o f  v e n t i l -

a t ion  and methane dra inage in  gassy  coa l  mines

has brought  about  the  deve lopment  o f  n in ing  and

< iegass ing  methods  rqh ich  has  mde poss lb le  up  to

802 gas  recovery  in  re t rea t ing  longwal ls  '

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

t h e  d o u b l e  o r  n u l t i p L e - e n t r l /  s y s t e m s '  b u t  f o r

s ing le -en t ry  s l /s tens  and fo r  a  seam th ickness

e x c e e d i n g  3  n ,  g a s  r e c o v e r y  r a t e  i s  s t i l l  v e r l /

L o w .  h ' i t h  s o n e  s i n g l e - h e a d i n g  s y s t e n s '  s u c h  a s

those l there  a  re tu rn  roadrvay  is  no t  na in ta ined

i n  t h e  g o a f  b e h i n d  t h e  f a c e  l l n e '  a  n e u  m e t h a n e

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

were  made to  ex t rac t  methane f rom roo f  ho les

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

l o n g w a L L  b L o c k .  T h e  i n c l i n a t i o n s  a n d  l e n g t h s

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

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

ions  encountered  aL  the  t ime and every  second

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

w ' t r e r e  t h e  p r e v i o u s  h o l e  i n t e r s e c t e d  t h e  i m e d -

i : r t € r  r o o f  g o a f  a r e a  a b o v e  t h e  f a c e '

There  are  na themat ica l  re la t ions  aPprop-

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

sys tems to  g lve  opa lmum methane recovery  under

the  g lven cond i t ions .  Some examples  o f  d ra inage

have reached 87 : j  recovery  and have a t ta ined

94 ' l  C t14  pur i tY .

tu r . ra i tg  
Methane Dra inage Spec ia l i s t  to

The Broken t1111 Propr ie ta ry  Company L in i ted '

M i n i s t r y  o f  M i n i n g ,  R Y b n i k ,  ? o l a n d '

METIL{NE DR.{INAGE IN REIREATING LONG\^IALL WITH SINGLE GATEROADS

By

L .trr'. Lunarzerqski 
l

INTRODUCTION

Methaoe dra inage has  been w ide ly  app l ied  in

Po l ish  gassy  coa l  mines  pr lmar i l y  to  reduce the

genera l  and loca l  methane hazard '  One o f  the

main  fac to rs  wh ich  in f luences  the  methane

b a l a n c e  i n  t h e  w o r k i n g  a r e a s  i s  t h e  p o s s i b i l i t l /

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

e n i s s i o n .  I t  d e p e n d s  o n  t h e  m i n i n g  s y s t e m s '  t h e

dr iv ing  sequence '  the  pro tec t ion  and maln tenance

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

welL  as  on  the  vent iLa t ion  methods  '

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

u s - d  i n  P o . i s h  c o a l  m i n e '  A r  F i r s L '  t ' 1 '

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

h i g h  g a s s i n e s s  w a s  p r e d i c t e d '  t o  a c h i e v e  h i g h

m e t h a n e  r e c o v e r y '  B e n e f i c i a l  r e s u l t s  w e r e  a l s o

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

d o u b l e  e n t r y  s l / s t e m s '  F o r  s i n g l e  h e a d i n g s ; r s t e m

a n d  f o r  a  s e a m  t h i c k n e s s  e x c e e d i n g  3  n '  m e t h a n e

r e c o v e r Y  r a t e  i s  s r i l L  v e r Y  1 o w '

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

s e v e r a l  c o L l i e r i e s  s h o w  t h a t  t h e  s a m e  m e t h a n e

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

they  were  app l ied  to  d i f fe ren t  min ing  s1 's tems '

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

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

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

s Y S t e m s :

-  advanc ing  a long the  s t r i ke  longrva l l

s y s t e m  w i t h  r o o f  c a v i n g '  w i t h  t h e  v e n t i l a t -

i o n  d r i f t  i n  t h e  g o a f  a r e a '  a n d

-  r e t r e a t i n g  a l o n g  t h e  s t r l k e  l o n g w a L l  s y s t e m

wi th  roo f  cavrng  and doub le  vent i la t ion

d r i f t .

The Aus. l .M.M. l l lawarra Branch Symposr l ' r [ ' r " r . , , ,  
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O n  t h e  o t h e r  h a n d ,  c h e  [ o l  l o w i n g  n i n i n g

J l s L e m  a r e  l e s s  f a v o u r a b l  e  t o  d e g a s l f i c a t i o n :

-  re t rea t ing  a long the  s t r l ke  longwal l  sys tem

wi th  roo f  cav ing  and one vent i la t ion  dr i f t ,

and

-  across  the  s t r i ke  longwal l  sys tems w i th

cav ing  or  hYdrau l i c  s towage.

W i t h  s o m e  s t n g l e  h e a d i n g  s y s t e m s '  s u c h  a s

those where  a  re tu rn  roadway is  no t  ma ln ta ined

in  t i re  goaf  beh ind  the  face  and fo r  a  seam

th ickness  exceed ing  3  m,  a  new nethane dra inage

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

were  nade to  ex t rac t  methane f rom roo f  ho les

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

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

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

e x p e c t e d  g a s s Y  e x t r a c t i o n s .

T1ETHANE Di I . \ INACE RESULTS ACI i IEVED IN

RETREATING LONGWALL SYSTEMS

T ' r  p r o g r e s s  o f  t e c l r n o l o e v  o f  m i n i n g  c o : 1

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

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

assoc ia led  h ' i t i t  spontaneous combust ion  was the

r e J i , \ o  l o r  u s i n g  r a p i d l y  r e r r e a t i n A  l o n g t v a J  I s

w i t h  c a v i n g  i n  P o l i s h  c o a l  m i n e s .  I n  1 9 8 0

t l r p r e  w e r e  2 l  l o n g w a l  l s  w i  r h  d e g a s i f i c a t i o n

sys tems,  25  re t rea t ing  and on ly  I  advanc ing .

Depend ing  on  the  n in ing  and geo log ica l  cond i t -

ions  as  we l l  as  on  dr i l l i ng  and dra inage

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

in  these 1ongwal1s .  Present ly ,  the  fo l low ing

methane dra inage methods  are  used in  Po l i sh

coa l  mines  fo r  degass ing  re t rea t ing  longwal l

f a c e s :

1 .  I le thane dra lnage o f  re t rea t ing  longrva l l s

r e L r e a L i n g  a l o n g  t h e  s t r i k e  w i t h  r o o I  c a v i n g

and s ing le  en t ry  sys tems (F ig .  1 )  (s ing le  en t ry

sys tem has  no  re tu rn  roadway min ta ined in  the

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

Dra inage ho les  are  dr i l led  to  the  roo f  and

to  the  f loor  f rom the  en t r ies  ahead o f  the

r e L r e a t i n g  l o n g w a l l  f a c e .  T h e  a n g l e  o f  d e v i a f -

2 4 3 .

i on  var ies  f rom 3Oo Lo 45o f ron  the  en t ry

A :  - ^ ^ t :  c  i -  ^ - r ^ -o a r e c L l o n  L o h a r q S  L n e  S o a r  r . . o r o e (  L .  r < a c i  - n o

a l r e a d y  d e s t r e s s i n g  z o n e  l n  t h e  r o o f  a n d  f 1 o o r .

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

s t a n d p i p e  c h o s e n  d e p e n d  o n  s c a m  t h i c k n e s s ,

q e o l o s i c a l  -  m i n i n s  a n d  r p e h n i e a l  e n n d i t  i o n s  a n o
- ^ o  - - o

t h e y  v a r v  f r o m  ) u  L o  / )  .  l n e  r e n g L n  o r  t l t r

s t a n d p i p e s  v a r i e s  f r o m  6  f o  2 0  m .  A v e r a g e

- t e n g t h  o  I  b o  r e h o - [ e s  i s  ] 0  t o  8 0  n .  P e c o \ - e  r ]

r a t e  o f  m e t h a n e  i n  c h i s  s y s t e m  i s  3 0  t o  5 5 2  f o r

t h e  t h i c k n e s s  o f  s e a m s  t o  2  m ,  a n d  1 8  t o  4 0 2

f o r  t h i c k n e s s  o f  s e a m s  o v e r  2  m .  R e s u l t s

o h r : i n p d  a r  l a s t r z e h  e  C n l l  i o r v  : r -  q i r r p n  i n

T a b l e  l .  C o a l  p r o d u c t i o n  o f  t h e  l o n g y a 1 1

comenced in  October  L9 l2  and f  in ished in  ! la . :

1 9 1 3 .

) .  ) 4 e t h a n e  d r a i n a g -  f  r . r r - . " i . t s  l o n l r r . . -

r e t r e a t i n g  a l o n g  t h e  s t r i k e  w i t h  r o o !  e a v l n q  r n c l

d o u b l e  e n l r v  s v s L e n j  ( F j o ,  : )  ( . l o u i l e  l r r

s_ys ten  has  a  re tu rn  roadway w i th  d ra inage bore- -

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

l i n e  )  .

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

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

d r i f t  o v e r  ( a n d  u n d e r )  t ' e  p r ) L e c f i n g  o i l  1 a r

and they  are  main ta ined a long the  fu l l  leng ths

o l  g o a f  b e h i n d  t h e  l j n e  o I  t l r e  l o n g w a l l  f a e c .

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

-  , - o  ^ ^ o  -
o f  4 5  t o  9 0  t r o m  t h e  h e a d i n g  d i r e c L i o n  t o w : - d r

T L ^  ^ - - l ^ ^  ^ t  : - ^ l ' - ^ r  i ^ ^  - - f ,  - - ^ ^ it n e  g o a I .  I n c  a r l g r e s  o r  r n c r - n a L r o r l  a r l u  s l r J e l f g

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

! ^ ^ L - i ^ ^ 1  ^ ^ n d i t i o n s  a n d  l o c a t i o n  o f! L r t L t r r 6  d u u

F h o  e ^ ' , r . o  ^ F  m a t s h . n p ,  L n I C ( n e S S  O I  w O r (  I  n t s  S ( A m

a n d  p i l  l a r  w i d t h .  T h e  r a n g e  o f  a n g l e <  i s  1 0 o  1 6

4 5 o ,  t h e  l e n g t h  o f  s t a n d p i p e s  6  t o  9  n ,  a v e r a g e

l e n p t h  o F  b o r e h o l e s  5 0 ' n  l 5 0  m  R p c n v p r v  r f , r e

i n  c h i s  s y s L e m  i s  4 5  t o  7 5 " , j  ( m x i m u m  8 7 " i ) .

R e s u l t s  o b t a i n e d  a t  l f a r i  f e s t  L i p c o w  C o l  I  i . r t

a r e  s i v e n  i n  T a b l e  N o "  2 .

' l  v A r h A n c  L r a i ' a o e  o f  r c r  r c a l i  r o  l o n r u a l  l s  b , '

h p r n  n F  h n r e h n l e <  d r i  I  I p d  f r n m  n ' r r s i d e  r h e  r l  r n e

o f  t h e  s e a n  ( i n  t h e  r o o f  o r  i n  t h e  f l o o r )  ( F i g .

' 1 ) -  D r a . i n a p e  b o r e h o l e s  a r e  d r i l l e d  f r o m  r o a d w a r s

L .h I .  Lunarzewsk i

The  Aus . l .M .M .  l l l awa r ra  B ranch  Sympos iu l n ,
"Seam Gas Drainage wi th part icular  reference to the Working Seam",  May 1982
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' ' S e c t i o n a l  

E l e v a t r o n s

re t rea t ing  long\ t ra l I  wr th  cav ing  -  re t rea t ing  a long s t r i ke

' P L A N

E ig .  1 .  S i ng le  en t rY

t a b l e  r

Methane emissron ,  amount  o f  methane captured  by  dra inage " " :  * : : t ]? l :  d ra inage

parameters  i t  a  io tgwaf f  m ined ty  re t rea t ing  a long- the-s t r rKe

and s ing le  en t rv  sysrem

Y e a  r

month

o u l  o f  t h i s

r e m n v e d  b v  f o  t a l

d6g6! i f -  te . t -  methane

i c i t  i  o r  i l  a f  i  n g  n a k e

l le thane emiss ion
{ ^  ^ f  R c c o v e r r

: : : : .  A P p L l e d  r a r e  o Fp r o d u c f -

i v e  s u c t i o n  m e t h a n e  b Y

d r a i n a g e  d e g a s i f -

b o r e h o l e s  l c a t l o n

h o l e s cur ren t

3 ,
n  /m ln

N o v  7 2  2 . 9

D e c  7 2  2 . 6

. lan  /  J

F e b  7 3  l . L

l l a r  7 3  0 . 9

A p r  7 3  l .  L

M a y  7 3  0 - 9

J u n  7 3  0 . 8

3 . 0

, R

4 . O

/ , 2

4 . 3

3 . 0

3 . 0

1 . 8

) . b

5 . 4

5 . 4

4 . 1

3 . 9

2 . 6
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i n  a c l j a c e n t  l e v e l s  d i r e c t l y  t o  t h e  s o u r c e  o f

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

\  - o ' r o l e :  d r .  n o l  i . o l a r e d  f r o m  s o u r c e s  b y  d i s -

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

L r f  t h i s  m e t h o d  r e q u i r e s  d r i l l l n g  o f  v e r y  l o n g

'  r * \ o l - s  ( 1 5 0  r o  5 0 0  n )  a n d  a v a i l a b i l i r l  o l

s u i t a b l e  r o a d r v a y s  a t  o t h e r  l e v e l s .  S o m e t i m e s

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

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

I t  i s  e v i d e n t  f r o m  t h e s e  s y s t e m s  t h a t

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

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

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

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

o r e F e r r e L l  w h e r e  m e t i t a n e  d r a i n a g e  i s  e s s e n L i a l

F n r . . - i r l . .  - ^ ,  w o r l i n o  e n r l  f n r  c o a m c

w i  r 1  h i  g h  n e L h 3 n e  c o n t  e n c .  W i  t h  s o n e  s i n g l _ e

head ing  sys tems employ ing  a  goaf  roadway and,  "2"

lavout  in  wh ich  a  re tu rn  road\ ray  is  ma in ta iner j

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

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

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

i h n . l i r F . r i n n  o f  m i n r ' n o : n r l  c v c r o m  ^ f  ' , - - r  l " ' -

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

T h e  e f f e c t i v e n e s s  i s  m u c h  l e s s  l n  t h e  c a s e  o f

r c l  r e a f i n p  r ' r i r o  w i  r h  t  h e  s : n o 1 o  e - r  r v  c v c t p - r

. n l  ' . . i r h  ^ f  ^ ^ r n r ^ l d s  i n  r l  o  o n r fL v r r d P r c

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

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

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

b e f o r e  r e r r e a r i n g  l o n g w a l l i n g  i s  c o m e n c e d ,

p r a c t j c a . l  d i f f i c u i  f i e s  a r e  e n c o u n L e r e d  \ e c : u s .

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

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

m e n t  a n d  b o r e h o l e  1 o c a 1  f r a c t u r e .  ( S w i f t ,  1 9 7 0 )

Sympos ium,
the Working Seam",  May 1982

L.W. LUNARZE"T{SKI

/
P L A N ,  / . ' e y a l l o h

l j J . 2 .  D o u b l p  e n t r y  r e f r e a L i n g  L o n g w a l l  w i r h  c a v i n g  -  r e L r e a r i n g  a i o - g  " 5 6 ; p p

The  Aus . l .M .M .  l l l awa r ra  B ranch
"Seam Gas Drainage wi th part icular  reference to

!F!-jF-----,



2 4 6 .
L.I'I. LUNARZEfiSKI

T a b l e  2

Methane emiss ion ,  amount  o f  methane captured  by  dra inage

and.  methane dra inage parameters  ln  a  longwal l  n ined by  re t rea t ing

a long- the-s t r i ke  end doub le  en t ry  sys tem

Methane emiss ion

Y e a r

llon th

out  o f  th is

removed bY:

N o .  o f
App l ied r a t e  o f

methane by

de gas i  f -

i c a t i o n
d e g a s i  f i c -  v e n f  L l a t  i n g

a t ion  ho les  cur ren t

Tota l
methane

make

i v e  S u c t i o n

dra inage
b o r e h o l e s

3 ,
m  / m n Number

2  r 5 0  2 2

2  1 5 0  2 0

7  1 4 0  5 1

L0  140  12

L 6  1 4 0  1 2

3 2  1 2 0  6 9

4 5  9 5  6 2

5 5  8 0  6 9

6 8  1 5  6 1

1 6  1 0 t  5 9

8 3  1 0 5  6 l

9 5  1 5  b 4

1 1 5  ) )  o Y

1 2 8  ) u  / +

138  50  80

r45  45  78

1 5 1  7 0  8 l

1 6 0  9 5  8 7

Jul" 12

lug  72

S e p  7 2

OcL 72

N o v  7 2

D e c  7 2

J a n  7 3

I C D  /  J

l lar 7 J

" \ p r  7 3

llav 7 3

. J u n  / J

J u L  7 3

A u g  7 3

S e p  7 3

0 c t  7 3

N O V  /  J

t ) e c  /  J

l  . 0 0

I  . 0 4

5 . 5 5

8 . 8 1

9 . 1 3

L 2 . 6 9

I  t .  / t )

L 6 . 2 6

1 t . 1 6

L 5  . 8 6

L B . 8 0

2 r  . 4 0

2 6  . 0 0

2 6  . 0 0

2 4  . 6 0

23 .40

2 1 . 8 0

1 8 . 8 0

3 . 5 ]

3 . 9 2

5  . 2 0

4 . 3 0

3 . 6 4

5  . 1 0

1 . L A

I  . 2 9

9 . 2 4

L L . O O

1 2 . 0 0

1 1 . 8 0

1 1  . 4 0

8 .  7 0

5 . 9 0

6 . 6 0

5  . 0 0

2 .  B 0

4 . 5 r

4 . 9 6

1 0 . 7 5

1 2  " 2 r

1 3 . 3 7

1 8 . 3 9

1 8 . 8 6

2 3 . 5 4

2 4  . 0 0

2 6  . 8 6

3 0  . 8 0

3 3 . 2 0

3 1 . 4 4

3 4 . 1 0

3 0  . 5 0

30  . 00

2 6 . 8 0

2 t . 6 0

IIET}LA.NE DR\INAGE OT RETREATING

LONGWALLS BY ROOF HOLES DRILLED FRO}I OFT'SETS

In  the  n in ing  o f  h igh ly  gassy  seams many

European count r ies  inc lud ing  Po land mosEly  use

s ing le  en t ry  layouts  o f  longwal l  w i th  cav ing  and

re t rea t ing  a long the  s t r i ke  w i th  concur ren !

methane dra inage.  Cons ider ing  methods  o f  min ing

and degas i f l ca t ion  techno logy ,  inves t iga t ions

show tha t  fo r  the  re t reaEing  s ing le  head ing

sys tem,  convent iona l  methane dra inage methods

are  e f fec t i ve  on ly  when to ta l  methane make o f

r h e  p a n e l  i s  l e s s  t h a n  1 5  * 3 / t "  ( F i g '  4 ) '  F o r

seams grea ter  than 3  m th ick  there  are  ser ious

t roub les  in  na in ta ln ing  head ings  and dra inage

boreho les  in  the  goaf  beh ind  the  face  l lne '  I f

the  to ta l  methane mke in  a  longwal l  pane l  a rea

is  over  15  m3/n i t ,  d i f fe ren t  n in ing  sys tems

shou ld  be  used '  However  tak ing  in to  cons ldera t -

ion  very  spec i f i c  cond i t ions  such as  spontaneous

c o n b u s t i o n '  b u n p s ,  r o o f  c o n d i t i o n s '  o u t b u r s t s '

s t r a t a  p r e s s u r e  e t c . ,  t h e r e  a r e  c a s e s  w h e r e  t h e

re t rea t ing  s ing le  head ing  sys tem must  be  used in

s p i t e  o f  v e r y  h i g h  g a s s i n e s s  o f  t h e  a r e a '

A  longwal l  face  was des igned tn  Brzeszcze

The  Aus ' l .M .M .  l l l awa r ra  B ranch  Sympos ium '
"Seam cas Drainage wi tn pai i lcurai  t " f " ' "n""  to the Working Seam"'  May 1982
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F i g . 3 .  R e t r e a t i n g  l o n g w a l l s  d r a i n e d  t h r o u g h

( S c h n l d t ,  l 9 8 l )

c  l  L i < r r  w h e r e  r h c  d r a i n a g e  w a s  i n e r e a s e d  b y

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

r r r  -  , r i  r r n  I  \ p  r o o f  F r o n  o f f s e t .  i n

h e a d i n g s .  B r z e s z c z e  C o l l i e r y  L i e s  i n  t h e  s o u l h -

p r l  n . y r  . f  r \ a  r a n r r  S i l e s i a n  C o a i  B a s i n  a n d

n i n e s  S e a m  N o .  4 0 5  o f  t h i c k n e s s  4  m  a n d  d i p  l 0 o

r r  d e p L i r  o f  o i 0  m .  T h e  s p e c i  f i c  g a s  c o n t e n L
i .

o f  t h e  s e a m  w a s  1 3  m - / t o n n e  a s h  f r e e  d r y .

R o , . r r r c o  ^ F  r h a  c n ^ n t , n a n r r c  h p r l  i n o  o r o h l e m
L  L r ' e  J  

P v r ! e u r t

Longwal l  re t rea t ing  was adopted  w i th  a  max imun

c u a n t i t v  o f  a i r  o f  2 0  n 3 / s .  B e c a u s e  o f  s p e c i a l

: - r l o g i c a l  c o n d j  t i o n s  t h e  g a L e r o a d s  h a d  t o  b e

: r v e d  i m e d i a t e  I  y  b e h  i n d  t h e  r e t r e a t i n g  f a c e .

I h e  c a l c u l a t e d  t o t a l  g a s  m k e  f o r  2 , 0 0 0  t o n n e /

d a v  p 3 5  Z 8  * 3 / - i n  o f  C H r .  T h e  p l a n n e d  v e n t i l -

a t ion  capac i ty  cou ld  d i lu te  on ly  15  to  18  n- tL in

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

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

3 .
w o u l d  b e  r e q u i r e d  t o  e x t r a c t  1 0  t o  1 3  n - / m i n .

In  the  in i t ia l  s tages  Lhe convent iona l  method

was used fo r  d ra inage o f  gas  where  ho les  were

d r i l l e d  f r o m  t h e  r i b s i d e .  T h e  h o l e s  v a r i e d

f r o n  6 0  t o  7 0  m  l e n g t h  w i t h  d i r e c t i o n  4 5 o  t o

the  ga teroad towards  the  goaf  and lnc l i red  a t

_ - o
6 5  t o  7 5 '  w i t h  t h e  h o r i z o n t a l .  H o w e v e r  a f t e r

the  f i rs t  ma in  b reak  the  to ta l  methane make
3

increased f rom 14 to  21  m' / r in  and the  convent -
L

i o n a l  d r a i n a g e  m e t h o d  c o u l d  c o p e  w i t h  o n l y  4  n - /

n i n  o f  C H ,  -  a n  e f f e c t i v e n e s s  o f  I 9 Z "  C o n s e q -
c

uent ly  spec ia l  methane dra inage techno logy  was

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

in  the  vent i la t ion  roadways.  These ho les  were

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

n i n i n g  c o n d i t i o n s .  F r o m  e v e r y  o f f s e t  f o u r  h o l e s

o f  6 5  m  d i a ,  a n d  1 0 0 - 1 5 0  m  l e n g t h  w e r e  d r i l l e d .

I

:{

:
-l

, i
il

r i '

F=c
{ . , . . .

s.:.lrr.l.\jflf

Irr.r.r€Duld. i
c.ovri{q, 

..  R E o F  .  : . . :

Nl'::l\

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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( i )

( i i )

o ,Z  =  ! \ )

.\Z = l-5o

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

o f  i m e d i a t e  c a v i n g  r o o f '  T h e s e  a n g l e s  w e r e  s o

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

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

( F i g .  6  )  .

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

t h e  f o r m u l a e :

Tata /  Gas kake n t /nn io , )

! fC . ,L  TL ie  e f fec t i veness  o f  methane

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

o f  n i n i n g

( L u n a r z e w s k i ,  1 9 1 6 )

l .  ' \ n g 1 e  o f  d e v i a t i o n  o f  t h e  f o u r t h  h o L e  ( c O )

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

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

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

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

( F i S .  5 ) .  T h e  d e v i a t i o n  a n g l e s  f o r  t h e  f i r s t

a n c i  [ o r r r t h  l l c - . I e s  a r e  a c c o r d i n g  t o  t h e  f  o r m u l a e :

A C

S i n . r .  =  p f o r S > 2 n
l r

C T

q q -  S  < 2  mS l r  , ,  :  1 -  r o r
l f

c r

i l h e r e

a n g L e  o f  i n c l i n a t i o n

m i n i n g  h e l g h t

1  =  " d e a d "  p a r t  o f  d r a i n a g e  h o l e
C T

T h e  v a l u e  o f  L . r ,  i s  c a l c u l a t e d  g r a p h i c a l  1 r

a s  s h o w n  i n  F i g .  6  a n d  i s  S a s e d  u p o n  e x p e r i e n c e

g a l n e d  i n  n i n i n g .  F o r  t h e  B r z e s z c z e  C o l f i e r v

t h e  v a l u e  o f  t h e  a n g l e s  a r e :

0 3  =  2 3 o

. t 1 =  2 2 o

tt 
1,

2 E''

3 l t )

( 1 1 r )

(  i v )

Fo  r  i r o l e  I
( 6-ri )

S i n  c l  =  -C -

l o r  n O  L e  .

- q

wne re

a n g l e  o f  d e v i a t i o n

L  =  l e n g t h  o f  t h e  f a c e

Z  =  d i s t a n c e  b e t w e e n  o f f s e t s

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

f r o m  t h e  r i b s i d e

L e n g t h  c f  t h e  s t a n d P i P e

T h e  d e v i a t i o n  a n g l e s  f o r  h o l e s  2  a n d  3

u e r e  a t  i n t e r m e d i a t e  P o s i t i o n s '

2 .  A n g t e s  o f  i n c l i n a t i o n  o f  h o l e s  w e r e

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

z  =  5 0  m  a n d  s i z e  o f  o f f s e t s  4  x  l ' 5  n '  H o l e s

w e r e  d r i l l e d  w i t h  a  p n e u m a t i c  d r j l t  r i 8  o f

P o L i s h  p r o d u c t i o n  t y p e  I ' I D P - 2 A ,  c a p a b l e  o f  d r i 1 1 -

i n g  u p  t o  2 5 0  n ,  w i t h  m a x i m u m  t h r u s t  o f  5 ' 0 0 0 k g '

I t  i s  p o w e r e d  b y  t l t o  m o t o r s  o f  I B  a n d  1 0  H ' P '

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

cou ld  be  removed eas i l -v  as  the  face  advanced '

S t a n d p i p e s  w e r e  i n  t w o  p a r t s '  c o n s i s t i n g  o f  t h e

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

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

Use o f  the  above ne thod o f  d ra inage resur t -

ed  in  an  inc rease in  the  e f fec t i veness  o f

methane dra inage up  to  50% and decrease in  the

concent ra t ion  o f  methane in  the  re tu rn  a i r

be low the  2% I ] rn i t  requ i red  by  regu la t ions  '

Tab le  3  g ives  the  resu l ts  when ho les  f rom on ly

The  Aus - l -M . l ' / .  l l l awa r ra  B ranch  Sympos ium,
"Seam Gas Drainage wi th p;r t icular  reference to the Working Seam"'  N4ay 1982
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Ot f l . t  Ne2 o t fse t  Nq3

F i o -  6  F l p v a t i n n  o F  d r : i n e o p  h n l o e  f r ^ m . f f e e f c  i n  r a i l o a t a  -  A r ? o q ? n z p  C n l l i p r v

o n e  o f f s e t  a t  1 0 0  n  f r o m  t h e  f a c e  w e r e  i n

" ^ l u e s  b o t h  f o r  m e t h a n e

dra inage and vent i la t ion  were  ob ta ined when the

o f f s e t  w a s  7 0  t o  3 5  m  f r o m  t h e  f a c e .  T h i s  g a v e

parameters  fo r  the  fu tu re  loca t ion  o f  the  o f f -

se ls .  Tab le  4  g ives  the  resu l ts  when ho les

both  f rom th ree  o f fse ts  and the  convent iona l

d ra inage were  in  opera t ion  f rom the  ga teroads .

I t  i s  found tha t  i f  the  1ongwa1 l  face  is  a t

t h e  d i s t a n c e  o f  9 0  n  f r o m  o f f s e t  N o .  3  t h e n

t h r e e  h o l e s  a r e  o n e r a t i o n a l  f r o m  o f f s e t  N o ,  2

a n d  t w o  f r o m  o f f s e t  N o .  3 .  A t  t h e  d i s t a n c e  o f

80  m f ron  o f fse t  No.  3  two ho les  are  opera t iona l

f r o m  o f f s e t  N o ,  2  a n d  t w o  f r o m  o f f s e t  N o .  3 ,  A t

6 0  m  d i s t a n c e  l o u r  h o l e s  a r e  o p e r a t i o n a l  f r o m

o f f s e t  N o ,  3 ,

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 A B L E  N O .  3

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

w h e r  o n l l t  o n e  c f : s e r -  w a s  i n  o p e ' a t i o n

r . o  L . 2  3 . L  3 . 5  5 . 2  5 . 5  5 . 8  6 ' 5  6 ' 9  s ' 1 3 . 1

4  5  6  
-7  I  9  10  l r

I . 5  1 - 4 1 . 3 L - 2

l 5

8 0 8 5 5 5 5 0

3 5i ) t 0

c e r c e n t -

che
r e r , u r n
( t  c r J r  )

! . 8

l 1

r l i n i t  r e q u i r e d  b y  r e g u l a t i c n s  =  1 . 5 1  f a c e  a n d  2 q  n a l a  r e : u l n

a l

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

f r o m  o f f s e t s  -  d r i l l e d  a t  a P p r o p r i a t e  a o g L e s

and d i rec t ions  dur ing  a l1  phases  o f  the  adv : rnce

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

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

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

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

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

p r e d i c t e d  t o t a l  n e t h a r l e  m a k e  a n C  t h e  1 o i : a t i o r l  " i

1 t s  s o u r c e s .

: I V E
q e

o !
u c
aa
l-.o

c d
a t

p r
C r
iro

1 l
I- - l

l
J  t o

2

3
3 i c

4

0

0

c o
o

o i
5 C
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The new type o f  ne thane dra lnage techno logy

a p p e a r e d  c o m p l e t e l y  s u c c e s s f u l  o n  f a c e s  r e t r e ' l t -

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

system wlth such high gas euissions '
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C.  JEGER MADIOT (CERCHAR,  l ' rance) :  Regard ing

I igure  1 ,  wh ich  is  the  normal  leng th  o f  the

cas ing? On th is  f igure ,  the  cas ing  seems qu i t t r

l o n g .

L .  LUNARZEWSKI :  I t  depends on  seam th ickness .

I t  d e p e n d s  o n  l o c a l  g e o l o g i c a l  c o n d i t i o n s  a n d

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

f r o m  9  t o  1 5  m  f o r  l o n g w a l l  r e t r e a t i n g .

C.  JEGER I IADIOT:  Are  downwards  boreho les

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

the .lower s eams ?
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C.  JEGER )4ADl0T:  i lha t  a re

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

t t r e  i l o o r ?

t h e  n e c e s s a r y

wi th  d ra inage f rom
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s e c o n d l y  i f  t h e  d i r e c r i o n  o f  t h e  b o r e h o l e s  i s

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

o f  t t l e  s t r a t a  u n d e r  t h e  g o a f '  I n  t h e  p a s t '

onLv  sna lL  f lo t rs  o i  gas  were  ob ta ined f rom long

borehoLes dr i l led  downwards  under  the  goaf  '

R e c e n t l y ,  b y  u s i n g  s h o r t  v e r t i c a l  b o r e h o l e s '  t h e

f l o w  o f  g a s  w a s  5  t i n e s  m o r e '  a s  s h o w n  i n  t i g '  I '

In  th is  conf igura t ion '  the  gas  can f low very

eas iLv  in  the  b ig  la te ra l  f rac tu res '  wh ich

I i g .  I '  D r a i n a g e  f r o m  f L o o r

c o n s t l t u t e  c o l l e c t o r s  a n c l  t h i s  g a s  i s  c o l l e c r e d
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upwards  boreho les  in  the  roo f  used in  Po land

when there  are  cwo roadways;  when dr i l l i ng  s r rch

boreho les  f rom the  second roadway beyond the

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

c r u s h e d  b e c a u s e  o f  s t r a t a  o v e r - p r e s s u r e s '  I s  i t

f requenr lY  so  in  Po land?

L.  LUNARZEWSKI :  I t  depends on  loca l  and geo log-

ica l  cond i t ions '  Probab ly  the  on ly  p rob len  fo r

captur lng  gas  f rom the  f loor  i s  water '
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