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ABSTRACT

The long\da l l  sys tem wi th  cav ing  is  the  most

common r in ing  sys ten  in  Po l i sh  Co l l ie r ies  and

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

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

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

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

c n - n i F i e  o e o l n o i e : l  : n d  - ^ '
r l L L r  L r e

a s  E o  t h e  a p p L i e d  n i n i n g  m e t h o d s .

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

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

: n n l  i e r J  : q  e d d i r r ' , r n e l  m e a n c  o f  n o m h r t t i n o  r h a

m e t h d n e  h a z a r d  i n  P o l i s h  g a s s y  c o a l  m i n e s :

I  n r p l - r . n , o p  t s . .  - p a n s  o f  b o r e h o l e s  d r i _ L l e d

F r ^ m  r h a  c , , r f r n o

n r p d r r i n : o p  f r n m  c r . . e . l r i w q o c e  a n A  A a v o l -

o p n e n t  w o r k i n g s ,

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

and

4 .  d e g a s i f i c a t i o n  o f  s e a l e d - o f f  a r e a s / o l d

g o a v e s .

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

h o l e s  w e r e  d r l 1 l e d  f r o n  t h e  s u r f a c e  o r  f r o m

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

300 m.  I t  was  necessary  to  adapt  methane dra in -

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

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

T h e  r e s u l c s  o f  m e f h a n e  c a p t u r e ,  b o t h  p r e -

d r a i n a g e  a n C  p o s L  d r a i n a g o  w e r e  o b t a i n e d  b y

i n v e s t  i  g a t i n g  s e v e r a l  g a s s y  n i n e s .

T \ e  a n a . L y s i s  o f  m e t h a n e  d r a i n a g e  i n  m o r e

l L ^ ^  / n  l ^ - - , ^ l  l ^  , , : F L  ^ ^ . . i ^ ^L U ' L S w d r L d v L | I t s '

- ^ - c i h i  I  i . . .  ^ F  m p r h e n o  i n  l i  F F o r o n ru !  L a P L u r

o e n l n o i e : l  o e e  a n . l  m i n i n o  r n n r J i r i ^ n <  r ^  h o

 S  S C S S E d  .

T h e r e  i s  a  r e l a t i o n s h t p  a p p a r e n L  b e L w e e n

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

m a k e  a n d  o L h e r  f a c t o r s ,  F r o m  t h e  r e c o v e r y  r a t e

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

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

r a l . i i ^ n c h i n <  h a r t ; a o n  t h o  r r e r i n " c

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

-  *  -  ' L h
P d L  L  '  L u '  d '  '  " ' P U r  r u r r B 6 d  r

h o l e s  a r e  d r i l i e d  f r o mL d v ! L L 5  w r . e r c  u r d r L L d B c  L

, . - l ^ - - - ^ , - -  J  . . ^ - t - t  - . ^ ^u r r u c ! 6 ! u u L L u

INTRODUCTION

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

d a i l y  c o a l  o u t p u t  8 , 0 0 0  t o  1 0 , 0 0 0  t o n n e s ,  t h e

' -  ' - ' s s i o n  a m o u n t s  L o  2 . 2  xL U  L d f  q d r r y

.  ̂ 6  3
I 0 - m - .  J n  m i n e s  w i t h  d r a i n a g e  a p p r o x i m a t E l y

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

o f  h i o h  m A r h . n e  . n n i a n t  i n  I h a  r r n o t r  L  t ^  ) A  t '- . r  /

- ^ - - ^  - - q  F - ^ ^  A - , .  . h  o o r h r n o  . i , r n f  i  r r ' a c

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

i r  i c  i m n n e c ; \ l p  r ^  A i  l l i e  i \ a r  h v  r - e n r : ' . - i , r , r

: i r  f n  h e l n u .  t h e  n e r m i s s i b l e  l e v e l .  I n  o r d e r  t o

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

r l o n o n / i  n o  n n  r h e  o e o  I  o o j  ^ ^  I  . - ,  - :  n i  r ^  ^  r r l  i  r  :
o -  _ - J r e a i  a i l o  m - n r a g  e J n d l  -  - o n s ,

A ;  F F a r a n r  d p o r c i  F i . a t  i ^ n  m a t s h ^ . 1 <  r r o  r n n l  i o r l

! l  L r r S  ' , '

r h p  . ' n n e r  S i l p c i : n  C n e l  B a s i n  i S  t h e  m o s t

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

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

m e t h a n e  e m i s s i o n  i n t o  t h e  m i n e  w o r k i n g s .

I u i " r a i . g  
M e t h a n e  D r a i n a g e  S p e c l a l i s t

The Broken H i l l  Propr ie ta ry  Company

Min is t r ) ,  o f  ) l in ing ,  Rybn ik ,  Po land.

to

L in i  ted

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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T h e  e x t e n t  a n d  d i v e r s l i y  o f  m e t l i a n e  h a z a r d s

o c c u r r l n g  i n  t h e  R y b n i k  C o a l  a r e a  r e s u l t  f r o m

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

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

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

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

c r a c k e d  a n d  f i s s u r e d  r o o f  s e c t i o n s  o f  C a r b o n -

i f e r o u s  s t r a t a ,  S u c h  a  C a r b o n i f e r o u s  s J : r a t a

e , r r r o r p r ' l  L , i r h  i n n a r r p r h l e  o v e r b u r d e n  o f  M i o c e n e

' '  ' "  ' 5 0  m  t h i c k  c ' n s t i t u t e sl d y e L >  d P P r u ^ \ t  d r c L J  . ,

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

o f  m e t h a n e  f r o m  d e e p e r  L y i n g  p a r t s  o f  t h e

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

i t  w a s  p o s s i b l e  t o  p e r f o r m  n i n i n g  a c t i v i t i e s '

and above a l l  deve lopment  work ,  on ly  when us ing

m e t r a n e  d r a i n a g e  -  p r e d r a i n a g e .  M e t h a n e

. l r ; i n , o p  s r i - : r r : r d p d  t  l r e  e r r -  J i n n i n o  n . o r ' ! i o n

a t  t h o s e  d e p t h s .  Y e t  a t  d e P t h s  o f  4 0 0  m  t o

r , ' 1 0  r  - n d  i n  i n c l  l n e d  . a r b o n i I e r o u s  s r r a t a ,

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

z o n e s ,  t h e  s e a r e  t h a t  h a d  n o t  b e e n  d r a i n e d

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

e n i s s r o n  a m o u n c r n g  u p  t o  1 0 0 , 0 0 0  m 3 / c l a - t .  T h i s

r a d e  i  -  n e . 6 s s d r v  L .  d p p l y  s p e c i a l  d e g a c i f i c a r i o n

t e c h n o l o g i e s .

In  the  i< . , 'bn ik  Coa l  Area  t ' /o  s  t rong ly

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

s t r a t a  w e r e  n o t e d :

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

d e p t h s  o f  1 5 0  n  t o  3 5 0  n  w i t h  f r e e  a n d

a d s o r b e d  g a s ,  a n d

' 2 .  
d e e p  s e c t i o n  7 0 0  n  t o  1 , 0 0 0  m ,  c h a r a c t e r -

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

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

t t l e  s e a m  ( G r e b s k i ,  i 9 7 5 )  .

A L  L I ' e . e  d e o r h . .  c i . a r a c t e r i  z e C  b y  a  m u c h

L o L r e r  s t r a L r  p r r n e t r b i J  i r y .  m e r h a n e  p r o b l e m s

o c c u r  p r i r !  i ? : l  I r  i n  . o J l  v i n n i n g  J p e r a t i o n s .

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

b y  t h e  I i r s f  s e 3 n  i n  r h e  g i v e n  g r o u p  o f  s e a m s

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

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

methane sa tura t ions  were  s ta ted  a lso  in  the

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

d l s l o c a t i o n )  .

GAS CONTENT INVESTIGATIONS

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

b y  m e a n s  o f  s u r f a c e  b o r e h o l e s  a s  s o o n  a s  g e o l o g -

i c a l  s t u d i e s  a r e  c o m e n c e d .  T h i s  m 3 k e s  i t

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

c o n s t r u c t i o n  p l a n .  l 4 e t h a n e  c o n L e n f  i n v - ' L : c J t -

ions  are  made fo r  near ly  ever lz  workabfe  seam.

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

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

r L p  r r n n r  ' r  r r "  h v  n e r n c  o f  t h e  d * . o r b o n ,  L r i c

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

o l  L h p  p r c s s u r e  u n d e r  w h i e l -  g - s  i s  s o r b e d  i n

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

i n  t h e  s a m p l e  i s  p o s s i ' c 1 e .  T h e  k n o w l e d g e  o f  t h e

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

s n r r r  i o r  : c o ' h e F T q  - n a h l e s  t h C  e v a l u a t  i u n  o i

g a s  c o n t e n t  i n  t h e  s e a m  t o  b e  d e t e r m i n e d .  I n

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

o u f  u n d e r g r ' o u n d  d u r i n g  t h e  m J j o r  d e r e l u p m - n '

s t a g e  a n d  d u r i n g  p a n e l  d e v e l o P m e n t .  T h e  a i m  i :

f o  i r v e s L i t r a t e  t h e  9 a s  c o n t e n t  i n  L h e  s e a m  e ' l e r l ;

3 0 0  m  i n  t h e  h e a d i n g s  a n d  e v e r y  1 0 0  n  i n  c r o s s

m e a s u r e s  d r i v e n  i n  v i r g i n  a r e - s  '  [ h p  o r h '  r

m e t h o d  i s  a l s o  a p p l i e d  w i t h  t h e  e x c e P t i o n  t h a t

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

o f  4 2  m m  a n d  d r i l l e d  o n l y  i n  w o r k i n g  f a c e s  t o  a

C e p c h  o f  6  m .

FORECASTINC OF I ' IETIL . \NE EMISSlON

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

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

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

c o l l i e r i e s  o r  l e v e l s '  a n d

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

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

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

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

the  max imum emiss ion  f rom the  inc i i v idua l  coa l

The  Aus . l .M .M .  l l l awa r ra  B ranch  Sympos ium,
"Seam Gas  D ra inage  w i t h  pa r t i cu l a r  r e fe rence  t o  t he  Work i ng  Seam" ,  l v l ay  1982



e x t r a c t i o n  w o r k i n g s  i s  d e t e r m i n e d .  A t  t h e

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

r e q u i r e d  b y  R e g u l a t i o n s  i n  c o l l i e r i e s  w h e r e,]
t o t a l  g a s  m a k e  w i l l  b e  o v e r  1 0  m - / c o n n e  o f  c o a l .

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

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

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

2 .  m e t i r a n e  c o n t e n t  l n  s e a r c ,  a n d

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

F r o m  t h i s  i n f o r m a t i o n  t h e  a v e r a g e  r e l a t i v e
? .

g a s s i n e s s  o f  t h e  n i n e  i n  n - / t o n n e  o f  c o a l  o u t -

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

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

t h e  r e c o v e r a b L e  r e s e r v e s  o f  c o a l .  ' w t r e n  a  n o r e

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

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

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

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

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

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

d r a  r n a g e .

l i i ,en  er<pand ing  the  co l l ie ry  to  new par ts

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

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

J n  : 1 .  d < v - l o p m - n t  o i  g a s s i n e s S  t o  L h a r  S t a g e

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

I n  L l r e  s e c  n J  s r a g e  o f  f o r e c a s L i n g ,  t h a r

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

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

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

t h e  l a y e r s .  A s  n i n i n g  p r a c t i c e  h a s  s h o w n ,  t h e

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

i '  - h e  l - a .  : o r  r h l c h  m o s r  s i g n i r  - c a n t - L v  d e c i d . s

t h e  e : { a c t i t u d e  o f  t h e  f o r e c a s t .  T h e  m a x l m u m

p  t  r ; j n .  . ,  i n  c o a l  e x t r a c t i o n  o r  d e v e L o p m e n f

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

f o r n u l a s .  V a r i o u s  m e t h o d s  a r e  u s e d  f o r  t h e s e

c a l c u l a t l o n s .

- ' r e  
g r s s i n e . s  o I  c o a l  e x L r a c t i o n  w o r k i n g s

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

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

a a k ' s  i n t )  c o n s i d e r a t i o n  o n l v  g a s  l i b e r a r e d

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

2 8 5 .

1ongwal1  work ings  th rough the  f i ssures  and

cracks  wh ich  ar ise  dur ing  n in ing ,  f rom over  anc i

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

T h i s  m e t h o d  i s  u s e d  f o r  o u t p u t  o f  5 0 0  t o n n e s / d a ; ; .

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

r e l a t i o n  b e t w e e n  t o t a l  m e t h a n e  m a k e  a n d  o u t p u t

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

C o a l  o u t p u t  -  l o n n e s  p e r  d a y

F i g .  L .  T h e  r e f a t i o n  b e t w e e n  c o a l

o u t p u t  a n d  t o t a l  m e t h a n e  n a k e

( l o n g w a l l s  w i r h  c a v i a g )

F n r  P n l i < h  r n l l i o r i o c  r1 M - l z s z . r ,  1 9 7 4 ) '  A  s P e c i a l

. o r . n i l t p r  n e ^ o 1 2 m  h 2 e  L a e n  . J r i  t f e n  f o r  r h e

c a l c u l a t i o n s .

CRITERIA TOR APPLYINC DEGASI ! - lCATION.

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

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

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

c o n d i  t l o n s .

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

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

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

a v t r . . i i ^ n  r <  f n l l n r . r c

1 .  o r e d r a i n a q e  b v  b o r e h o l e s  d r i l l e C  f r o n  t h e

s u r f a c e ,

2 .  p r e d r a i n a g e  f r o m  d e v e j o p n e n t  w o r L  i n g c .

?  i 6 ^ . - l c :  i . !  p v r r i . r i n n  u r n r l r i n - :

a n d

L . W .  L u n a r z e v s k i

E

E
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4 .  d e g a s i f i c a t i o n  o f  s e a l e d - o f f  a r e a s f

o l d  g o a v e s .

Dur ing  the  p lann ing  and cons t ruc t ion  phases

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

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

bas is  o f  the  assessment  o f  the  cond i t ions  wh ich

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

l in inary  gass iness  fo recas t .  The genera l

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

m e t h a n e  h a z a r d  c a t e g o r y ;  e i t h e r  i f  t h e  a v e r a g e

methane conten t  in  the  seam is  above 8  *3 / to . . .

r q h  f r c e  r 1 - ;  n r  i '  F h a r e  i e  r h p  n r n h r h i l  i r r rr r r L  g r  v v o u  . ! !  L ,

of  gas  b leeders  o r  i f  the  re la t i ve  gass iness  is
l ,

a b o v e  I 5  n - / r o n n e  n i n e d  f o r  o u t p u t s  o f  I , 0 0 0

t o n n e / d a v .  A r  t h e  c o a l  e x t r a c t i o n  p h a s e ,  i f

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

, r  - 6 . i . ,  i ^  ^ ^ . - ^ F r ^ -  / . i n o t i n o  n o r u r n r b  a - A  A ^ _r L '  w P c  L  d  L  ! u r '  \ f  _ r  -  _ .

' - - \  - h e n  d e o . e i  f i . . f i ^ n  f ^ rS a r L ! ' L d L r u t r

e x L r a c t i o n  w o : k i n g s  i s  u s e d  w h e n  t h e  g a s s L n e s s
?

is  above 5  n- /n in  and fo r  deve lopment  work lngs

t h e  g a s s i n e s s  i s  a b o v e  2 . 5  m 3 / n i n  i n  s i n g l e

h p r d i  n o  r l o r r o l  n n m o n  r

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

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

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

the mine work lng  gass iness  fo recas ts  and the

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

i i n i t s  h v ' h e  v e n f i l l t i o n  a i r .

MET}IT\NE PREDMINAGE

Owing to  spec i f i c  geo log ica l  and gas

cond i t ions  in  the  Upper  S i les ian  Coa l  Bas in ,

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

u n d e r  r h e  i m p e r n e a b l e  o v e r b u r d e n .  M e t h a n e  h a s

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

Carbon i fe rous  s t ra ta  where  the  weather ing  zone

is  about  30  n  th ick  and the  permeab i l i t y  and

p o r o s i t y  a r e  v e r y  h i g h .

} le thane conten t  in  these coa l  seams goes
,1

up to  20  m- / tonne ash f ree  dry  and la rge

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

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

The complex  tdc ton ic  s t ruc tu re  w i th  numerous

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

s u d d e n  m e t h a n e  e m i s s i o n  i n r o  d r i v a g e s .  P a r t -

i cu la r ly  h igh  gass iness  has  been encountered

dur ing  pane l  deve lopnent  and ex t rac t ion  work ings

a n d  r h e  h i p h e s r  l e w c l s  ' u c r p  i r  i h p  r r i c i n i  r . ,  ^ fv r r r r . r  L j  u

t h e  r o o f  o f  t h e  C a r b o n i f e r o u s  s t r a t a .

W i t h  i n n r c q c i n o , . l a n t h  n F  o v r r a n r i ^ ^  r h d

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

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

T h e s e  p e o  I  o p i  c a  I  c n n d  i  I  i  o n s  t \ p  n r ' - r r p  o f

methane occur rence and the  longwal l  sys tems o f

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

main  fac to rs  wh ich  de termine the  methods  o f

. o r 5 F _ f i n o  m p i h F n p  h : - a r d  h v  m e a n s  o f  n r e d r e i . . , -

The te rn  "p redra inage"  re fe rs  to  a  methane

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

d r a i  n a g e )  b e f o r e  e x L r a c t i J n  u n d e r  c o n d i  r i o n s

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

n a t u r a l  n e L h a n e  c o n E e n L ,

For  loca l  geo log ica l ,  gas  and min ing

e  n n d i  r  r o n e  r h r o a  m a f  h ^ r ' -  ^ f  - d ,  L  , n n  ^ r ^ r - r -  ,e !  - . . r L , , v o s  o t  i l L e L i l a n e  p r e o r a l n d g e

c a n  b e  a p p l i e d :

I  .  b o r e h o  I  e s  d r i  i  !  e d  f r o m  t h e  s u r f a c e ,

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

d u r i n o  d r i v a q e s  a n d  o a n e l  d e v a l n n m e . r  F n d

3 .  d r a i n a g e  b o r e h o l e s  d r i l  I e d  j  n  r h e  u n -

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

deve lopment  work ings .

BOREHOLES DRILLED FROM THE SURFACE

Y p i h r n e  n - a , - l r r i n l o e  l r o n  s r r r f a c e  h o r p h o l e s

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

t h e  U p p e r  S j l e s i a n  C o a l  B a s i n .  A l t h o u g h  r h e

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

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

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

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

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

reserve  f ie ld  o f  Marce l -Mark lowice  Co l l ie ry

where  geo log ica l  inves t iga t ions  and the  s ink ing

o f  a  v e n t i l a t i o n  s h a f t  i n  1 9 2 3  i n d l c a t e d  a

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

The  Aus . i .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 1g82



L . W .  L u n a r z e w s k i

TABLE 1

character is t ics of  surface gas boreholes at  Marcel  MeI!1SYi! !  !S1f

287 .

l h e

D e p c h  o f  P r o d u c t i v e

l e v e I s

( n )

H e a d

n r p q e r l r e , l

t h e  h o l e s

(kPa )

T o t a L  v o l u n e

o f  n e l h a n e

t o  J u n e  1 9 7 4
? 6

m  \  l t l

2 1 6 . 2 0

2 9 0 . 6 0

. 1 2 1 . 2 0

21+0  . 4 i )

1 0  1  . 0 0

2 2  t . 0 0

2 1 8 . 5 0

t 7 8 . 8 0

2 1 9 . 3 0

i  7 8 . 9 0

2 8 8 . 0 0

1 8 8  . 0 0

i 8 1 . 5 0

r , l l .  l 0

2 5  2  . 0 0

1 9 1 . 0 0

I 1 0 . 0 0

2 2 0 . 1 0

t 0  1 . 5 0
'239 . !0

2 1 3 . 1 2

1 0 2 . 0 0

2 1 7 . 6 0

2 5 r . 9 0

2 0 6 . 6 a 1

2 4 0 .  ) 0

20.1 .  90

2 r 1  . 7 0

2 8 0 . 5 0

2 0 1 . 8 5

2 1 0  . 2  7

2 0  I  . 4 6

2 0 5 . 0 4

200  .  24

1 8 0 . 9 0

2 0 2  . 3 0

1 4 r . 1 2

2 6 3 . 1 \

t 6  i  . 0 0

1 5 3 . 3 5

l 5 { j . 6  j

2 0 0 . 6 1

1 5 5 .  t 5

i 2 r . 1 8

t  1 9  . 9 9

1 2 4 . 2 4

2 2 0 . 2 8

2 2 7 . 6 4

20t .  !9

r 1 2 . ! 8

2 t 0 . 8 4

200  .  60

2 0 0 . 0 0

2 2 6

9 8

9 8

343

t31

147

1 5 7

za6

r96

1 5 7

17  r -

1 5 7

r 9 6

141

255

9 8

9 8

121

6 9

8 6 3

5 9

5 9

5 9

4 9

5 9

4 9

2 l  . a

3 . 5

1 0  . 0

2 2 . 0

ro .1
3 2 . 6

4 8 . 0

5 . 6

3 2 . 6

6 3 . 0

5 3 . C

6 8 . 0

2 5  . 0

2 9  . 1

1 7 . 8

L L 8 . O

4 9  " r

1 1 9  . 0

5 4 . 1

3 9 . 6

5 5  . 2

5 6 . 0

4 8 . 0

7 4 . 4

J  t - , 1

L O

t o

2 6  / O 3 /  5 2

4 / 0 1  / 5 3

1 2 l  0 9  /  5 r

r / r 0 / 5 8

2 8 / 0 3 / 5 2

9 / 0 8 / 5 "

L / 0 r / 5 2

2 / 0 5 / s i

2 / 0 5  / 5 r

2 / 4 5 / 5 r

2 A l 0 9 l 5 r

2 / 0 5 / 5 r

2 / o r /  5 2

r c / 4 2 / 5 2

5 1 0 2 / 5 2

L 0 / 0 2 / 5 2

t " a / 0 2 / 5 2

r 0 / 0 2 / 5 2

2 0 / 1 2 / 5 3

2 0 / 1 / 5 2

r 0 / 0 9 / 5 3

r / 1 2 / 6 r

r / 4 2 / 6 r

2 / 0 1 /  5 5

L / 0 5 / 6 2

1 0 .  1 6 6

n i  o z , r m  h n l  p

- i o 7 ^ -  h , r t o

6  . 6 7 2

9 . 2 \ 3

3  . 2 2 6

)  . 4 9 9

1 . 0 3 1

5 . 1 7 9

1 0 . 8 4 6

5  . 6 8 9

1 1 . 1 3 4

1 4 . 0 9  I

6  . 0 6 1

t -  . 398

I  .  t=54

1 6 .  r 0 5

2 5 . 8 9 9

t 4 . ! 7 9

1 2 . 2 3 8

1 2 . 0 4 2

r3  .  r 21

8 . 6 6 1

3  . 2 1 5

3 .  1 1 9

9 . t 4 9

3 . 5 8 7

t o

t o

t o

t o

t o

t o

L O

t 0

t o

t o

t o

t c

t o

t o

t o

t o

f o

L o

t o

t o

f o

t o

t o

t o

P o r o s i t _ v  a n d  p e r m e a b i l i t y .

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

i n  1 9 4 8  a n d  t n e  m e t h a n e  e m i s s i o n  q u a n t i t i e s

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

t \ r o  h o l e s .  A s  a  r e s u l t ,  4 4  s u r f a c e  b o r e h o l e s

w e r e  d r i l l e d ,  o f  w h i c h  3 0  r v e r e  c o n n e c t e d  t o

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

i o n .  T h e  a v e r a g e  d e p t h  o f  t h e  h o L e s  w a s  1 5 0  n

to  250 n  and the  ho le  d ianeters  were  15C m,  - .1 )

2 5 0  m  ( T a b l e  1 )  ( G r q b s k i '  i 9 7 5 ) .

I n  t h e  y e a r s  1 9 5 0  t o  1 9 7 5 ,  1 3 0  ^  1 0 6 * 3  o f

C H 4  w a s  c a p t u r e d  f r o m  t h e s e  h o l e s ,  t h a t  i s

The  Aus . l .M . lM .  l l l awa r ra  B ranch  Sympos ium,
' 'Seam Gas  D ra inage  w i t h  pa r t i cu l a r  r e fe rence  t o  t he  Work i ng  Seam" ,  May  1982

l n i  t ia l

methane

f l o w  r a t e

*3 /o1 .

D a t e  o f

comencement

u !  6 d r  E - \ L r d L L r u L '
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r i - l  i
1 3 . 2  x  l 0 " m - / t / e a r  c r  2 5  n " / m i - n .  A t  f i r s t  t h e

r - i n c . ^ r r - 1  r n d . r  i t s  n u nt s d r  w d s  . d P L u L < u  d L L q  L L o L . r l v l

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

u n d e r  s u c t i o n  ( F i g .  2 )  ( G r e b s k i ,  1 9 7 5 ) .

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

l o w e r e d  b _ v  6 8 6  k P a  a n d  t h e  m e t h a n e  c o n t e n t  i n
3

t n e  c o a l  w a s  r e d u c e d  b y  5  m " / t o n n e  a s h  f r e e

/ r .  D . , - - l  d ^ ' , e . i - c n i  a n d  e X L r l c L i o n  w e r e

s t J r L e d  i n  l q / 2  d : r J  i e s p L r e  r h "  a p l L i c d L i o n  o f

m * r  h  . n -  r r - , 1 r  r  i  t  h o  c r r r F : ,  n  : n d  n r e -

l i m i n a r y  c a p t u r e  o f  3 3 0  x  1 0 - n "  o f  C H 4 ,  t h e

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

d u r i n g  d e v e l o p n e n t s  a t  d e p t h s  o f  2 0 0  n  a n d

4 ( ) 0  m .

. \ r p r . . ( i n a t e [ ,  J O  r ] / r i n  o f  C H ,  ' m r x i m u m

1 .
5 0  r - l n i n )  w e r e  c a p t u r e d  b y  d r a i n a g e  b o r e h o l e s

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

d r i v ; r g e s  t o  t h e  r o o f ,

l n  l 9 8 l  a b o u t  l 0  n 3 / n i .  o f  C l l ,  r v e r e
+

r " - - . - l  f  - . m  r e  r ,  ' e  s ' r f a c e  b t r e ' o L e s  a n d

t ,
2 0  t o  2 5  n - / n i n  f r o n  u n d e r g r o u n d  d r a i n a g e  h o l e s .

Y e t ,  e v e n  w i t l i  n a n l '  - v e a r s  m e t h a n e  e x ; r a c t l o n

f r o m  s u r f a c e  b o r e h o l e s ,  t h e  s t r a t a  h a s  n o t  b e e n

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

a g e  f r o m  u n d e r g r o u n d  w o r k i n g s .  O n  f l  <  l c : . r c  o l '

a n o t h e r  c o l l i e r y  ( S i l e s i a )  w h i c h  l i e s  a  d i s t a n c €

o f  5 0  k m  f r o n  } l a r c e l - M a r k l o v i c e  C o L I i e r y  r i  f h

c i h i l . r  o : c  r n d  o p o l n o i c e ' n n n d i r i o n c  F n r r r

s u r f a c e  b o r e h o l e s  w e r e  d r i l l e d ,  f r o m  w h i c h

.  ̂ 6  3
6 . 5  x  1 0 ' m "  o f  C H ,  w e r e  c a p t u r e d  ( m a x i n u m  f i c l d

7 . 0  n 3 l n i n ) ,  i n  r h e  s i . \  y e a r s  p r c c e d r n g  f , n .
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h ^ r h  d , , r i  I  d p \ / e l ^ n m e n l  , n d  p y r r ' 1 . 1 ; . , n

I n  M o s z c z e n i c a  C o l l i e r y ,  2 0  k m  s o u t h  o f

l ' / a r " e l - M a r k l o v i c e ,  d u r i n g  p a n e l  d e v - l  p m c n r  d

d e p t h s  o f  1 3 0  m  a n d  2 5 0  n ,  m e t h a n e  w a s  e m i t t e d

d s  D l o w e r .  i n  q u J n t i  L i e s  d i  h i ; l r  r . r  .  t l / . . i '

i n  a  c i n J l e  c r o c s  r e a s u r p  h e a d i n r .  B - '  i J . '

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

. , . .  ' o r e h o l e s  w e r e  d r i l , .  lu r d l r r d S c  P r u S L d n "  r r ^  u

f r o n  t h e  s u r f a c e  t o  a  d e p t h  o l  2 8 0  m ,  h o w e v e r

t h e i r  o u t p u t  w a s  v e r y  l o w  ( 0 . 5  . 3 / . 1 n )  a n t j  t l i r l

n o t  r e d u c e  m e t h a n e  h a z a r d .
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STfu \ I . \  PREDRAINACE DIJEINC DRTVACES A\D PA: ,JEL

DEVELOPMENT WORK

In severa l  co l l ie r ies  car ry i .ng  ou t  pane l

deve lopnent  a t  re la t i ve ly  sha l low depths  (130 n

to  350 m)  Ehe s t ra ta  denonst ra ted  good per -

meab i l i t y  cond i t ions  and a  h igh  Dethane conten t

in  the  range 15  to  18  m3/ to r te  ash  f ree  dry .

The ease o f  gas  n ig ra f ion  in  the  s t ra ta

resu l  ted  f ron  a  complex  tec ton ics  env i ronmen;

and the  presence o f  numerous  c racks ,  f i ssures

and fau l ts .  Dur ing  pane l  deve lopment  and

dr ivages  ia rge  quant i t ies  o f  methane were

en i t ted  f rom the  roo f  rocks  and r ibs ,  and the

to ta l  methane make recorded f rom dr ivages  and

c r o s s  m e a s u r e  h e a d i n g s  w a s  u p  L o  t r O  m 3 7 m i n ,  a

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

amount  o f  methane by  vent i la t ion  a i r  on1y .

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

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

r i b s  ( F i g .  3  a n d  F i g .  4 )  b o r h  i n r o  r h e  r o o f

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

seams and geo log ica l  d is tu rbances .  Yethane

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

I  3 . 3  t o  2 0  k P a .

F i g .  3 .  S t r a t a  p r e d r a i n a g e  d u r i n g

deve lopment .

?  c o

Boreho la  parameters  inc lud ing  the  length ,

the  ang le  o f  inc l ina t ion  and az imuth  as  we l l

as  the  number  o f  ho les  requ i rad  were  de tern ined

ind iv idua l l y  w i th  re fe rence to  geo log ica l ,

n in ing  and gas  cond i  t  i  ons  .

The bes t  resu l ts  w i th  th is  method were

ach ieved in  c ross  measure  head ings  where  the

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

the  ra t io  o f  the  captured  methane to  the  to ta l

methane mke emi t ted  in to  a  g iven work ing

(methane captured  p lus  vent i la t ion)  was o f  the

o r d e r  o f  8 5  t o  9 5  p e r  c e n t .  I n  c o a l - s t o n e

head ings  recovery  ra tes  o f  50  to  70  per  cent

w e r e  a t  t a i n e d  .  ( c i a s  ,  I 9  7 6 )

A t  t h e  M o s z c z e n i c a  C o l l i e r y  7 3  x  1 0 6 m 3  o f

CHO rvere removed in two years of methane

dra inage dur ing  prepara t ion  fo r  coa l  ex t rac t io r ! .

Th is  amount  o f  cap tured  methane lowered methane

conten t ,  in  th is  sec t ion  o f  the  s t ra ta  to  such

a degree tha t  i t  was  no t  necessary  to  app ly

methane dra inage dur ing  coa l  ex t rac t ion .

Tab le  2  shows typ ica l  methane dra inage resu l ts

o b t a i n e d  i n  o n e  o f  t h e  d r i v a g e s  o f  M o s z c z e n i c a

C o l l i e r y ,

F i g .  4 ,  S t r a t a  p r e d r a i n a g e  d u r i n g  d r i v a g e s

and pane l  deve lopment .

The  Aus . l .M .M .  l l l awa r ra  B ranch  Sympos ium,"Seam Gas Drainage wi th part jcular  reference to the Working Seam",  May 19g2
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TASLE 2

Typ ica l  methane dra inage resu l ts  ob ta ined in  one o f  the  dr ivages  o f

M o s z c z e n i c a  C o l l i

Methane Output

l"1on:tr T n  n r u i n a o p In  Vent i la t ion  Tota l

Boreho les

Advanc e

(  n ,3 ,n  /mn f , n Number  To la l  Length

D e c

Jan

Feb

)1ar

May

Jun

Ju.L

Aug

0 c t

D e c

4 1 , 7 0 0

2 1  , 6 0 0

3 1 , 2 0 0

4 0 ,  1 0 0

9 1 , 7 4 0

1 3 0 , 0 0 0

2 1 2 , 0 0 0

2 3 1  , 4 0 0

1 9  7 , 8 0 0

2 8 1 , 1 4 0

295 ,900

3 3 9 , 7 0 0

8B ,  3oo

6 6 , 9 6 0

54 ,290

4 9 ,  1 0 0

46 ,650

2 8 , 5 1 4

4 3 , 2 0 0

6 6 , 9 6 0

60 ,206

6 , 4 , 8 0 0

7 1 , 8 7 0

3 8 , 8 8 0

1 0  1 , 7 8 0

8 8 , 3 0 0

1 0 8 , 6 6 0

8  r , 8 9 0

80 ,  300

86 ,750

1 2 6 , 2 7 0

r73 ,200

278 ,960

2 9 1  , 6 6 4

2 6 2 , 6 0 0

359  , 510

234  , 184

4 4 r - , 4 8 0

5

5

5

1 I

2 5

35

5 3

6 9

1 7

B 8

9 5

9 5

405

4 0 5

4 0 5

8 6 0

2 , 1 6 L

3 , 0 0 7

4 , 4 3 2

5 , 7 9 6

6  , 3 9 5

1 , 3 4 8

8 , 0 1 3

8 , C I 3

5 0

8 l

8 1

8 L

114

2 6 6

3 5 3

406

4 1 3

560

6 2 3

6 2 3

623

PREDR-\INAGE OF WORKING SEAiY AFTER

PANEL DEVELOPMENT BUT PRIOR TO

EXTR,{CTION

Wi th  a  seam th ickness  grea ter  than 2  n  and

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

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

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

cond i t ions  ln  Po l i sh  co l l ie r ies  th is  method

g ives  sa t is fac to ry  resu l ts  in  some seams but

on ly  i f  the  depth  is  less  than 350 m.

I t  has  been app l ied  most  f requent ly  in

seams o f  g rea ter  than 3  m th ickness  mined us ing

the  longwal l  sys tem ( face  para11e1 to  s t r i ke)

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

The ho les  were  dr i l led  in  the  seam d i rec t -

l y  f rom inc l ines  and para l le l  to  the  face  a t

spac ings  o f  5  m to  20  m or  fanwise  f rom spec ia l

d r i l l i n g  o f f s e t s  s i t u a t e d  e v e r y  5 0  m  t o  7 0  m

( F l g .  5 ) .  T h e  v a r i a b l e s  w h i c h  i n f l u e n c e  t h e

,'/o0 rnd

F i g ,  5 .  P r e d r a i n a g e  o f  w o r k i n g  s e a m  a f t e r

pane l  deve lopment  bu t  p r io r  to  ex t rac t ion '

--=:' '

l 4,._.
I ...',
I o,u,noy
I tetutz

lL*6
I  : - l

1 = -
I  : ,  -

1 l-]=:
I  t - t t '| :=:

l r
I
L  t '
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d r i l l l n g  c o n d i t i o n s  a r e :

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

seam degend ing  on  the  n in ing  and techn lca l

cond i  t ions  ,

2 .  d ra inage ho les  d lameters  65  m to  100 uun,

J .  o p L i n u n  s u c E i o n  3  t o  1 6  k p a ,  a n d

4 ,  t h e  l e n g t h  o f  s t a n d p i p e  I  m  t o  6  n .

Even in  the  same group o f  seam and a t

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

co l f ie r ies  the  recovery  ra te  o f  methane by  pre_

d r a i n a g e  v a r i e d  f r o m  8  t o  4 0  p e r  c a n t  w h i l e

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

a l l  poss ib le  to  d ra in  an  unre laxed seam.

Tab le  3  g ives  de ta i l s  o f  p redra inage e f fec t i ve_

ness  o f  an  unre laxed seam in  longwal l  sys tem

( f a c e  p a r a l 1 e 1  t o  s t r i k e )  r e a d y  f o r  e x t r a c t i o n

i n  J a s t r z e b i e  C o 1 l i e r y .  T a b l e  4  g i v e s  t h e

ca lcu la ted  percentage o f  methane ex t rac ted  f rom

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

c a p t u r e  i n  J a s t r z e b i e  a n d  M o s z c z e n j c a  C o l l i e r _

l e s ,

I f  rhe  coa l  seam perneab i l i t y  i s  h igh

enough the  e f fec t i veness  o f  p redra inage depends
n i r  i  n l  I  on  twO fac  to  rS  ;

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

The lengrh  o f  boreho les  is  l im i ted  by  the
s ize  o f  the  longwal l  b lock  and the  suc t ion  is
d e c r e a s e d  i n  t h e  h o l e  a a  a  c e r t a i n  d i s t a n c e

f r o m  t h e  r i b .  T h e  b o r e h o l e  d i a m e t e r  i s  o f
v e r y  s l i g h t  i m p o r t a n c e ,  T h e  s p a c i n g  b e t w e e n
the  ho les  depends on  ihe  permeab i l i t y  o f  the
seam and on  the  nu tua l  in f luence o f  the  ho les
w h e n  t h e  s u c t i o n  i s  a p p l i e d .

The leve l  o f  suc t ion  wh ich  shou ld  be
app l ied  depends on  the  sea l lng  ab i l i t y  o f  the
s tandp ipe ,  on  the  methane conten t  o f  the  seam
and on the  permeab i l i t y .  !o r  po f ish  cond i t ions
the  s teps  fo r  app ly ing  predra inage o f  the  seam
a r e  a s  f o l l o w s :

1 ,  d r i l l i n g  3  t o  5  r e s t  b o r e h o l e s  j , n  t h e  s e a m ,

L .W.  Lunarzewsk i

2 ,  car ry lng  ou t  tes ts  on  methane captur ing

under  suc t ion  cond i t ions ,

3 .  min imum ef fec t i ve  ou tpu t  fo r  a  s ing le

boreho le  shou ld  be  60  I  o f  CHO/n in ,  and

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

the  fu l l  per iod  o f  CH4 captur ing  shou ld  be

a r  l e a s r  2 5 , 0 0 0  n 3  o f  C H O  ( M y s z o  r ,  L 9 1 7 - j 9 )  .

THE ROLE PLAYED IN METHANE CONTROI. BY

Dur ing  min ing  o f  seaus  a t  depths  grea ter

than 250 m,  en iss ion  o f  methane f rom the  seans

and ad jacent  s t ra ta  in to  the  mine  work ings  was

s o  h i g h  t h a t  1 t  v a s  n o t  p o s s i b l e  t o  m i n t a i u

sa fe  work ing  cond i t ions  exc lus ive ly  by  vent_

i la t ion  means.  Wi th  mny faces ,  on ly  a f te r

in t roduc ing  add i t iona l  methane dra inage f rom

coa l  ex t rac t ion  work ings  dur ing  min ing  was i t

poss ib le  to  take  advantage o f  the i r  fu l l  coaL

produc t ion  capac i t ies .  Due to  the  low per_

meab i l i t y  o f  seams and rocks  the  e f fec t i veness

o f  p r e d r a i n a g e  w a s  n i n L m u m .

In  degas i fy ing  f rom coa l  ex t rac t ion

work ings  advantage is  taken o f  the  phenomenon

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

o f  c o a 1 ,  d u e  t o  s t r e s s  r e l a x a t i o n  o f  r o o f  a n d

f loor  rocks  caused by  ex t rac t ion .  T t r i s  re lax_

at ion  br lngs  about  degass ing  o f  the  layers  and

th is  p rocess  las ts  f rom the  onset  o f  re laxa t lon

to  the  renewed s t ress ing  o f  s t ra ta  dur lng

s e t t l i n g .

For  Po l i sh  co i l ie r ies  the  op t inum emiss ion

was found to  be  f rom when the  longwal l  face  was

1 0  n  a h e a d  o f  t h e  h o l e  t o  5 0  n  b e h i n d  t h e  h o l e ,

The methane emiss ion  f rom the  re laxed zone

t a p e r s  o f f  a t  a  d i s t a n c e  o f  I 2 0  m  t o  3 0 0  m

beh ind  the  longwal l  face .

In  Po l ish  coa l  n ines  two bas ic  methods  are

used fo r  the  degas i f i ca t ion  o f  s t ress  re laxed

s t ra ta  d i rec t l y  f ron  the  mine  work ings .

1 .  Degas i f i ca t ion  by  dra lnage ho les  dr i l led

The Aus. l .M.M. l l lawarra Branch Symposium,'Seam Gas Drainage wi th part icular  reference to tn i ,  f ior*ng Seam,, ,  May igg2
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TABLE 3

The Aus. l .M'M l l lawarra Branch Symposium'
,,qa.m cas Drainaoe *itn o"iiii,ji"l ';;i;;";"; to thl workins seam"' Mav 1e82

to  s t r i ke)  w i th  hYdrau l i c  s towage

RecoverY

r a t e  o f

methane bY

d e g s f e n .  %

Nunber of

p roducL ive

I  d ra inage

boreho les

Methane OutPut

LongwaI l In  Vent i la t ionln  Dra lnage

4 8

3 3

39

4 5

2 4

2 6

76

1

10

5

6

1

6

) . / L

5 . 9 8

7  . 9 8

8 . 6 5

9  . 5 1

t t . 4 4

1 1 . 3 1

a  q R

9 . 4 4

9  . 0 4

1 1  ? 1

L 2 . 6 4

r . 3 . 8 3

36

36

36

J J

32

25

2 4

T 1

L I

L 1

t l

l l

8

s  o a n

8 ,  1 0 7

6 , 6 8 4

5 , 6 4 5

4 , L 2 8

c  q ? q

3 , 1 3 0

4 , 4 1 8

3 , 9 3 r

4 , 4 6 4

3 , 9 4 5

5 , 8 4 6

4 , 6 2 2

Longva l l  I  L9 l 2 3 , 0 9 6

5  , 4 0 0

4 , L 0 4

3  , 0 0 8

5  , 4 0 0

4 , 1 0 4

2 , 8 8 0

4 , 1 9 0

4 ,  1 9 0

3  , 6 8 6

5  , 5 0 0

4 , 4 3 5

l 2b  /Jas  . F e b  |  2 , 7 0 1

M a r  I  2 , 5 7 1

A p r  1  2 , 5 4 9

M a y  I  t , l z z

Jun  I  L ' 425

Oc t  I  214

Jan I  187

2 2

2 2

Z Z

2 2

1 9

t 7

t 7

9

9

6

, s . 9 8  |  4 0

4 . 6 5  I  4 l

s . 1 9  |  4 6

3 . 1 2  |  1 6

4 . 6 5  i  1 2

s . 9 8  |  L o

4 , 5 6 5
q  I  a q

4 , 2 r 9

4 , 5 0 8

4 , 6 5 r

4 , 5 3 6

2 , 4  2

2 , 8 2 2

3 , 3 5 5

z , 5 1 4

sep  I  t ,  aa :  I  z , t zz

o c r  I  t , t s t  |  3 , 4 4 2

N o v  i  t ,  a a s  |  2 , 3 7 6

D e c l z , o t o l 2 , 4 3 4

J a n  I  : o r  I  3 , 8 8 8

Feb I  sso I  t ,o+a

M a r  I  : : t  i  2 ' 1 3 r

A n r  I  : o o  |  2 , 4 6 2

May I,  sao | : 'oto

Jun | :oo | : '  tsz'

Longwal l
9b  /  I0a /  Jas  .

l 9

1 8

1 9

l 6

2 6

l 3

1

6

5

5  I  8 . 6 5

L s  |  1 I . 4 4

1 5  I  7 . 1 8

r s  i  8 . 3 8

L ]  |  1 2 . 2 4

s  i  1 3 . 1 0

s  |  1 5 . 3 0

5  |  L o - 7 1

5  |  ! J . ) /

s  |  1 4 . 3 6

7  , 5 3 r

7 , 1 3 3

7 , 5 8 0

8 , 0 3 5

4 , t 0 4

3 , 8 4 4

?  5 R 6

a  7 f q

4 , 4 4 9

6  , 1 3 4

6 , 7 1 0

3 , 0 5 3

3 , 3 2 6

3 , 3 ! + l

3 , 4 8 5

t ,  1 1 Q

L , 4 5 4

i , 4 1 1

| , 4 2 6

r  1 ? 5

1 , 0 5 1

5 1 8

245

230

230

Longwal l
LOb /  Jas  .



f  ron  unde rg ro  und work  ings  '  Th is  me thod

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

re laxed s t ra ta  d i rec t l y  f ron  the  sources  o f

methane emiss ion .

2 .  D e g a s i f i c a t i o n  f r o m  b e h j - n d  s t o p p i n g s .  T h i s

nethod cons is ts  in  captur ing  methane wh ich

h r s  ^ r a r r r n , , < l v  h c p n  r e l e a s e d  i n t o  n i n e

work ings  and goaves .

T h e  d e q a s i f i c a t i o n  m e t h o d  t h a t  i s  m o s E

f requent ly  used,  par t i cu la r ly  in  deep mines

2 q 1

( b e l o w  3 5 0  m ) ,  i s  d r a i n a g e  o f  l o n g w a l l  f a c e s  b y

boreho les  dr i l led  f ron  undergrounC work ings ,  and

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

ac t iv i t les .  These boreho les  are  genera l l y

dr i l led  in to  the  sur round ing  gas-bear ing  s t ra ta

w i t h  d i a m e t e r s  4 2 ,  6 5  o r  8 0  m '  l e n g t h s  5 0  t o

1 5 0  m  a n d  a n g l e  o f  i n c l i n a t i o n  - 3 5 o  t o  + 7 5 o .

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

and connected  to  the  underground degas i f i ca t jon

p i p e l i n e  n e t u o r k .  O n  L h e  s u r f a c e  o r  u n d e r g r o u n d '

gas  pumps or  compressors  a re  ins ta l led  w i th  the

L.W.  Lunarzewsk i

TAELE 4

Calcu la ted n t a s e  o f  m e L h a n e  e x t r a c t i o n

f rom or is ina l  deDos i t  in  Jas t rzeb ie  and Moszczen ica  Co l l ie r ies
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Work ing Methane
3m

Coal

tonne (nonths )

Me thane

- - n r , , Y 6 d  h r r

degas i f i ca t ion
3

m

P a r . a n i r o p

of  methanh

ext rac  ted

"A

Inc l ine
N o .  9  S e a m

5 0 5 / 1  J a s .

2 , 1 1 5 , 5 0 0 148  , 800 3

6

9

LZ

i 5

I 8

9  1  , 5 0 0

1 8 9 , 2 0 0

423,300

51  5  , 600

7 3 9 , 8 0 0

876.200

4

9

20

2 8

35

4 2

Inc l ine
N o .  1 2 - 1 3  S e a n

5 0 5 / L  J a s

2 , 6 0 5 , 3 0 0 r 8 7 , 2 0 0 3

6

9

L 2

2 3

26

1 0 1 , 7 0 0

1 9 1 , 5 0 0

3 1 2 , 9 0 0

4 3 6 ,  1 0 0

L , r 3 1 , 2 o O

r , 4 3 2 , 9 O O

4

7

l-z

t 1

4 3

5 5

Cate  1  Seam
5 0 5 / 1  M o s .

4 , 1 1 3 , 6 o o 368 ,  300 3

9

15

2 l

30

229  , 400

708  , 800

1 , 6 6 0 , 3 0 0

2  , 6 7  3  , 6 0 0

4 . 2 3 5 . 3 0 0

5

l 5

35

5 6

88

Main  Gate  Z  1
Seam
5 lO/Mos .

1 4  , 8 8 2  , 4 0 0 1 . 1 4 8 , 4 0 0 3

6

9

1 1

1 5 3 , 0 0 0

6 1 7 , 3 0 0

1 , 3 1 8 , 7 0 0

t , 6 1 9  , 2 0 0

1

4

9

1 I
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necessary  mon i to r ing  and measur ing  sys tem

(nethane dra inage p lan t ) ,

In  a1 l  cases  the  methane is  captured  and

t ranspor ted  by  means o f  suc t ion  f rom the

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

gas  pumps w i th  a  water  r ing ,  o r  w i th  ro ta ry

compressors  w i th  s l id ing  b lades  and perml t ted

for  compress ing  f lamab le  gases .

The sur face ,  sha f t  and underground p ipe_

l ine  ne tworks  are  mde o f  s tee l  p ipes  hav ing

d i a m e t e r s  o f  4 0 0 ,  3 0 0 ,  2 0 0  a n d  1 5 0  m .  D e p e n d _

rng on  the  requ i rements  th ree  types  o f  degas_

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

1 .  E j e c t o r  s t a t i o n s  f o r  l o c a l  d e g a s i f i c a t i o n

ln  co l l ie r ies  underground (most  o f ten  fo r

one longwal l ) .  Vax imun suc t ion  13  k?a,

P r e s s u r e  -  o n  t h e  v e n t .

2 .  D e g a s i f l c a t i o n  s t a t i o n s  o n  t h e  s u r f a c e

wi th  water - r ing  pumps.  Max imm suc t ion

5 0  k P a ,  P r e s s u r e  4 0  k p a .

3 .  C o m p r e s s o r  d e g a s i f i c a t i o n  s t a t i o n  o n  E h e

sur face ,  Max imum suc t ion  50  kpa,

P r e s s u r e  1 2 0  k p a .

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

mon i to r ing  and pro tec t ive  equ ipment  and a lso

a n  a u t o m a t i c a l l y  c o n t r o l l e d  s u c t i o n  v a 1 v e ,  A c

p r e s e n t  i n  P o f a u d  2 0  s u r f a c e  d e g a s i f i c a t i o n

s ta t ions  are  in  opera t ion  w i th  f i ve  underground

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

s t a L i o n s  i s  3 , 0 0 0  r 3 7 * i n .

In  a l l  cases  the  methane -  a i r  r i x tu re  i s

sucked in to  the  degas i f i ca t ion  p ipe l ines  when_

ever  the  CHO leve l  i s  over  3OZ.

The cho ice  o f  the  degas l f i ca t lon  method

depends upon the  gass iness  pred ic t ions ,  methane

ba lance da ta ,  geo log ica l  and n in ing  cond i t ions

and the  e f fec t j -veness  o f  methane dra inage.

The fo l low ing  techn ica l  parameters  a re

ind iv idua l l y  de tern ined fo r  each par t i cu la r

l o n g w a l l :

l .  d r i l l i n g  s i t e ,

2 .  a n g l e s  o f  l n c l i n a t i o n  a n d  d e f l e c t i o n  o f

L ,W.  Lunarzewsk i

b o r e h o l e s  ( v e r t i c a l  a n d  h o r i z o n t a l ) ,

3 .  leng th  o f  boreho les  and range in  re la t ion

to  the  source  o f  ne thane,

3 .  d ra inage ho le  d iameters ,

5 .  s p a c i n g  o f  b o r e h o l e s ,

6 .  l e n g t h  a n d  t y p e  o f  b o r e h o l e  s e a l i n g  ( s t a n d

P i P e )  '

7 .  m a g n i t u d e  c f  s u c t i o n ,  a n d

8 .  C H 4  c o n t e n t  i n  t h e  m i x t u r e .

i t  i s  very  impor tan t  to  max imise  the  l i fe

o f  the  dra inage ho les  bv  pro tec t ing  the  head i rLgs

f ron  wh lch  the  ho les  are  dr i l led  and by  a l low ing

the  capture  o f  methane a t  leas t  in  the  re laxed

z o n e .

METHANE DP.AINAGE EFFECTIVENESS

WITH REGARN TO MINING SYSTEMS

I n  P o l i s h  c o l l i e r i e s ,  t h e  f o l l o w l n g  m i n l n g

sys tem are  app l ied  fo r  gass l r  seams requ i r ing

methane dra inage dur ing  ex t rac t ion .

1 .  a d v a n c i n g  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

longwal l  sys tems w i th  cav ing ,  and

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

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

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

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

g a s  e m i s s i o n ,  t h e  f o l l o w i n g  c l a s s i f l c a L i o n  o f

min ing  svs tere  in  co l l ie r ies  w i th  methane dra in_

a g e  h a s  b e e n  a c c e p t e d .

1 .  D e g a s i f i c a t i o n  o f  a d j a c e n t  s e a r e  a n d

a s s o c i a t e d  r o c k s

a)  advanc ing  a long- the-s t r i ke  longwal ]

sys tem wi th  cav ing  and main ta i r r ing

vent i la t ion  dr i f t  in  the  goaf  a rea

( F i s .  6 ) ,

b )  re t rea t ing  a long- the-s t r l ke  longwal l

sys tem v i th  roo f  cav ing  and doub le

vent i la t ion  dr i f t ,  and  par t la l l y

main fa in ing  i t  in  the  goaf  a rea

( r r g .  / , t ,  a n d

c)  re t rea t ing  a long- the-s t r i ke  longwal l

The  Aus . l .M .M .  l l l awa r ra  B ranch  Sympos rum,"Seam Gas Drainage wi th part icular  reference to th-e Working Seam', ,  tv lay .19g2
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adtn qOE

E j , ,  6  l / ! , . - - i - r  - '  , ^ o _ '  h e _ c r r i [ o

l ongwa.L l  sys tem wi th  roo f

c  av  1ng

Man Qale

F l g .  7 .  R e t r e a t i n g  a l o n g - t h e - s t r i k e

longwal l  sys tem wi th  roo f  cav ing

and doub le  vent i -La t ion  dr i f t

2 9 5 .

s y s t e m  w i t h o u t  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  ( F i g .  8 ) .

2 .  D e g a s i f i c a t i o n  o f  s e a l e d - o f f  a r e a s  a n d

goaves

a )  s y s t e n  o f  i s o l a t i n g  g o a v e s  a n d  w o r k i n g s

b y  s t o p p i n g s ,  a n d

b )  s y s t e m  o f  l e a v i n g  p r o t e c t i v e  p i l l a r s

o f  coa lw inn ing  pane ls  and dr l l l i ng

dra inage ho les  above the  p i l la rs  to

t h e  r e l a x e d  z o n e  ( l ' i g .  9 ) .

Depend ing  on  the  min ing  sys tem and the

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

r e s u f t s  a r e  o b t a i n e d .  T h e  m e a s u r e  o f  t h e

opt imum degas i f i ca t ion  is  the  recover ,v  ra te  o f

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

p e r c e n t a g e  o f  t h e  c a p t u r e d  n e t h a n e  i n  r e 1 3 L i o n

to  the  to ta l  methane make.

Due to  the  grea t  number  o f  fac to rs

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

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

ness  o f  methane dra inage fo r  the  ind lv idua l

m i n i n g  s v s t e m  u s e c i  i n  P o l i s h  g a s s y  m i n e s .  T h e

flatn qate

F i g .  8 .  R e L r e a t i n g  a l o n g - t h e - s r r i k e

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

The  Aus . l .M .M .  l l l awa r ! ' a  B ranch  Sympos ium,
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SECTION

e u 4 r  u c B d r r ! r e d e f w r l

a )  f r o m  b e h i n d  s  r o p p  i  n g s

h )  h v  m e e n s  o F  d - a i n a e e  b o r e h o l e ;

e s e m p J  o r v  r e s u  I  t ;  a r e  s h o w n  i  n  f i g s .  t 0  t o  I  3 .

The e f fec t i veness  o f  ne thane dra inage and

t h e  v a i u e  o f  t h e  r e c o v e r y  r a r e  f o r  t h e  v a r i o u s

- - ' -  - r d
5 ] 5 1 e " >  r w L d !  B d r

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

h p e n  r J p r o r m i n o r l  h w  r h e  f a 1  l o u r i n o  p m n i r i n : l

f o r n u l a s :

10  20  30
T o t a l  m e t h a n e  m a k e  (  m 3 l m i n  )

F i g .  1 0 .  C u m u l a t i v e  c h a r a c t e r i s t i c s  o f

r . t s o a  ^ f  h a f h . n p  h r r  / e o : c i  i i . , r  i ^ nr r t v v s L J

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

T i  n i n o  s v s L e m s

( L . W ,  L l l n a r z e w c K l  r  L Y l o /

F i g .  l l .  T h e  r e l a t i o n  b e t w e e n  t h e  q u a n t i t y

n  f  m o r h r n e  c r n r : r r a d  h v  r
.  

q c B d > r

to ta l  gas  mke.  Advanc ing  a long- the-s t r i ke

longwal l  sys tem wl th  roo f  cav ing

, . 6 F . d

3
F€

I
*
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R e ' l r e a t i n g  w i l h

v e n t i l a t i o n  d r i l t

R e l r e a l i n g  w i l h  s i n g l e

v e n t i l a t i o n  d r i t t .

P r e d r a i n a g e  i n  a c r o s s  t h e  s l r i k e
I o n g w a l l  s f / s l e m
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T o t : t  h . l h . n .  m a k e  _  m . / m i n  (  Q c )

F i g .  1 2 .  T h e  r e l a t i c n  b e t w e e n  t h e  q u a n t l t y

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

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

longwal l  sys tem wi th  roo f  cav ing  and doub le

v e n t i f a t i o n  d r i f t ,

Q u a n t i t y  o f  m e t i r a n e  c a p t u r e d  b y  d e g a s i f i c _

a t i o n  i n  c o a l  e x t r a c t l n g  w o r k i n g s ,

Q o  =  . . Q "  *  o . O . '  . 3 7 o . i r ,  a n d

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

A  +  8 . 0  Z' c

The average vaLues o f  recovery  ra tes  fo r

the  abovenent ioned sys tems are  respec t ive ly :

I  .  a d v a n c  i  n g  n i n i  n g  -

E 1  =  4 Z . S  +  0 . 4 2  Q c  e B  t o  6 0 Z )

2 .  r e t r e a t i n g  w i t h  d o u b l e  v e n t i i a t i o n  d r i f t  _

E ,  =  4 L  2  +  0 . 9 1  Q c  G 4  r o  7 5 % )

3 .  r e t r e a t i n g  w i t h  s i n g l e  v e n t i l a t i o n  d r i f t  _

u 3  =  t . t  . 3  +  2 . 7  e c  ( I 8  t o  5 5 2 )

4 .  p r e d r a i n a g e  i n  s e a n  -

E 4  =  1 . 2  +  6 . 4  e c  e I  t o  4 O T . )

where  :

Qo

Qc

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

methane dra inage,  m3/* i .  o f  C I l4

to ta l  methane make,  *3 / * in  o f

CI1O (ne thane captured  and

v e n t  i l a t i o n )

) a  1

E recovery  ra te  o f  methane by

d e g a s i f i c a t i o n  ( Z )

a , b , A , B  e m p i r l c a l  c o e f f i c i e n t s  d e t e r m i n i n g

the  gas  cond i t ions  as  we l l  as  the

n in ing ,  geo log ica l  and techn ica l

cond i t ions  fo r  the  var ious  min ing

sys  tems .

)'",.,-,"J

F l g .  1 3 .  T h e  r e l a t i o n  b e E w e e n  t h e  q u a n t i t y

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

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

d r a i n a g e  h o 1 e s .  A d v a n c i n g  a l o n g _ t h e _ s t r i k e

longrva l l  sys tem wl th  roo f  cav ing .

T h e  r e l a t i o n  b e t w e e n  t h e  q u a n t i t y  o f  m e t h a n e

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

ion  as  we l l  as  the  nunber  o f  p roduc t ive  dra inage

ho les  has  been de tern ined by  the  empi r i ca l

fo rmula :

v o  :  ^ 1 ' n o ' r '  P - y o  m - / m i n ,  w h e r e  P > P n  f o r  3 ,

a n d  p > 0  f o r  1 . 2  a n d  4 .

The average vo lumes o f  ne thane captured  by

d e g a s i f i c a t i o n  f o r  t h e  v a r i o u s  s y s t e r e  a r _ , :

I .  a d v a n c i n g  n i n i n g  -

Qo =  0 .022 ro l - i l+  4 '1  .3  *3 / * i ,

/ + -

2 "

3 .

r e t r e a t i n g  w i t h  d o u b l e  v e n t i l a t i o n  d r i f E  _

Q o  =  0 . 0 2 3  n o / - P - 1 8 . 6  * 3 / r i n

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

Qo =  0  .032 ro  / -e  : -3 .9  ,3 / r r .

p redra inage in  seam

Q o  =  0 . 0 0 5  r o l F - +  5 4 J  . 3 7 * i . ,  w h e r e ;

)
\s\
F

$
s

$
5

r = p .  r o o z  E =
- c
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L , l l .  L u n a r z e w s k i
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Qo methane caPtured  bY degas i f i c -

a t i o n '  n 3 / m i n

n  number  o f  Produc t ive  dra inage
o

h o l e s

P va lue  o f  the  aPPl ie< i  suc t ion

(m 11g) , and

A  . . . 1  P  a r e  e m D i  r i c a  t  c o e F  [ i  c i  e n  r s
. ' L  . . " -  - o

f o r  v a r i o u s  m i n i n g  s y s t e m s '

CONCLU SIONS

The above da ta  show tha t  the  cho ice  o f

t t re  degas i f i ca taon s l /s tem depenc is  on  the  geo lo-

g ica l  and n in ing  cond i t ions  as  we l l  as  on  the

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

ing  coa l  n ine  work ings  the  quant i t y  and recovery

ra te  o f  methane capcured by  degas i f i ca t ion  var ) /

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

ude o t  quant i t y  and recovery  ra te  depend on  Ehe

to taL  methane make (methane conten t  in  seam)  '

on  the  nunber  o f  p roduc t ive  dra inage ho les  and

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

as  we lL  as  the  minrng ,  geo log ica l  and techn ica l

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

the i r  in f luence can be  expressed na themat ica l l y '

Due to  the  grea t  nunber  o f  fac to rs  in f luenc ing

the  var ia t ion  in  the  recovery  ra te  o f  methane

b 1 r  d e g a s i f l c a t l o n ,  s c a t i s t i c a l  a n a l y s e s  a r e  u s e d

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

Po l ish  gassy  mines  fo r  the  var ious  min ing

s l /s tens .  Exper iments  have conf  imed the  comon-

1y  acceptec i  ru le  tha t  fo r  the  case o f  coa l

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

resu l ts  a re  ec i r ieved in  advanc ing  longwal l  and

in  re t rea t lng  tongwal l  sys tems w i th  doub le

v e n t i l a t i - o n  d r i f L .  L e s s  f a v o u r a b l e  r e s u l t s  a r e

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

head lngs  '
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