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1. INTRODUCTION 

T h i r t e e n  p l u g  s a m p l e s  o f  d i a m e t e r  1.5 i n c h e s  and  l e n g t h  3 i n c h e s  were 

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

s p e c i f i e d  by S t a t o i l  and a  s e p a r a t e  programme o f  t e s t s  was pe r fo rmed  on e a c h  

s e t ,  

Each p l u g  s a m p l e  i n  s e t  1 was c u t  i n t o  2  p i e c e s  and e a c h  p i e c e  was c l e a n e d  

i n  S o x h l e t  e x t r a c t o r s  u s i n g  f i r s t l y  m e t h a n o l ,  t h e n  t o l u e n e  and f i n a l l y  m e t h a n o l  

as t h e  r e f l u x i n g  s o l v e n t .  Helium p o r o s i t y  and  g a s  p e r m e a b i l i t i e s  were d e t e r m i n e d  

and  t h e n  one  p i e c e  f rom e a c h  p l u g  s a m p l e  was u s e d  t o  i n v e s t i g a t e  t h e  v a r i a t i o n  

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

was u s e d  t o  d e t e r m i n e  f o r m a t i o n  r e s i s t i v i t y  f a c t o r ,  p o r o s i t y  and l i q u i d  p e r m e a b i l i t y  

and s a t u r a t i o n  e x p o n e n t  d a t a  a t  o v e r b u r d e n  p r e s s u r e s  of 6.8, 13.6, 32.6 and 50  b a r s .  

The s a m p l e s  i n  s e t  2 were  t r immed and  c l e a n e d  i n  S o x h l e t  e x t r a c t o r s ,  a g a i n  

u s i n g  f i r s t l y  m e t h a n o l ,  t h e n  t o l u e n e  and f i n a l l y  m e t h a n o l  a g a i n  a s  t h e  r e f l u x i n g  

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

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

s a t u r a t i o n  e x p o n e n t  d a t a  were measu red  a t  room c o n d i t i o n s .  The s a m p l e s  were  

t h e n  r e - e x t r a c t e d  w i t h  m e t h a n o l  and  mercu ry  i n j e c t i o n  c a p i l l a r y  p r e s s u r e  d a t a  

were  measured .  Because  o f  equ ipmen t  l i m i t a t i o n s  a o n e  i n c h  d i a m e t e r  by one  i n c h  

l o n g  p l u g  s a m p l e  was c u t  f r o m  e a c h  1.5 i n c h  d i a m e t e r  s a m p l e  and u s e d  f o r  t h e  

mercu ry  i n j e c t i o n  tests .  

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

g i v e n  i n  T a b l e  1. 

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

t h e  a n a l y s i s  g i v e n  i n  T a b l e  2 was used.  

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

o r  t e s t i n g  s o  t h a t  t h e  f u l l  r a n g e  o f  s p e c i f i e d  t e s t s  c o u l d  n o t  be  pe r fo rmed ,  
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B R I N E  ANALYSES 

Company: S t a t o i l  well : 34 /  10-7 
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Calc ium 

Magnesium 

Barium 

L i t h i u m  

P o t a s s i u m  

C h l o r i d e  

B i c a r b o n a t e  

S u l p h a t e  
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Format ion  B r i n e  S e a  Wate r  



2. TESTS ON SAMPLE SET 1 

F o l l o w i n g  t h e  d e t e r m i n a t i o n  of  p o r o s i t y  and  p e r m e a b i l i t y  a s  d e s c r i b e d  

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

f o r m a t i o n  b r i n e  by e v a c u a t i o n  f o l l o w e d  by i n j e c t i o n  o f  b r i n e  a t  1000 p s i g .  An 

a t t e m p t  was t h e n  made t o  i n v e s t i g a t e  t h e  v a r i a t i o n  of  c o r e  c o n d u c t i v i t y  w i t h  

s a t u r a t i n g  b r i n e  c o n d u c t i v i t y  b u t  i t  was f o u n d  t h a t  none  o f  t h e  s a m p l e s  s u r v i v e d  

a l l  t h e  s t a g e s  o f  t h e  t e s t  s o  n o  r e s u l t s  are  g i v e n .  

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

c o n f i n i n g  p r e s s u r e .  Each  p l u g  was p l a c e d  be tween  end  p i e c e s  i n  a  r u b b e r  s l e e v e ,  

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

p r e s s u r e  o f  6.8 b a r  a p p l i e d .  The  s a m p l e s  were t h e n  s a t u r a t e d  by e v a c u a t i o n  

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

t h e  s a m p l e  p o r o s i t y  c o u l d  b e  c a l c u l a t e d .  S e v e r a l  p o r e  vo lumes  of  b r i n e  were  

pumped t h r o u g h  e a c h  s a m p l e  wh ich  was t h e n  a l l o w e d  t o  a t t a i n  e l ec t r i ca l  e q u i l i b r i u m  

w i t h  t h e  b r i n e .  When e q u i l i b r i u m  had  b e e n  a t t a i n e d  t h e  e lec t r ica l  r e s i s t a n c e  

o f  t h e  s a m p l e  was measu red  a t  f i v e  f r e q u e n c i e s .  The  r e s i s t a n c e  a t  i n f i n i t e  

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

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

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

d i v i d i n g  by t h e  r e s i s t i v i t y  o f  t h e  s a t u r a t i n g  b r i n e ,  The  l i q u i d  p e r m e a b i l i t y  was 

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

a p p l i e d  p r e s s u r e  and u s i n g  D a r c y ' s  l a w  t o  c a l c u l a t e  t h e  p e r m e a b i l i t y .  

The v a l u e  of n e t  c o n f i n i n g  p r e s s u r e  was t h e n  r a i s e d  t o  t h e  n e x t  r e q u i r e d  

v a l u e  and  t h e  c h a n g e  i n  p o r e  volume d u r i n g  t h i s  c h a n g e  i n  p r e s s u r e  was measu red  

by m o n i t o r i n g  t h e  volume o f  b r i n e  e x p e l l e d  f r o m  t h e  sample .  When t h e  s a m p l e  had  

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

a s  d e s c r i b e d  above.  

. . 
T h i s  p r o c e d u r e  was r e p e a t e d  f o r  

The r e s u l t s  of  t h e  p o r o s i t y  and  

f a c t o r  and l i q u i d  p e r m e a b i l i t y  were d e t e r m i n e d  

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

l i q u i d  p e r m e a b i l i t y  tests are  g i v e n  i n  

T a b l e  3 and  t h e  f o r m a t i o n  r e s i s t i v i t y  f a c t o r  d a t a  a r e  g i v e n  i n  T a b l e  4. The  

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

c o n f i n i n g  p r e s s u r e  on F i g u r e s  1-4. The  l i n e  on e a c h  f i g u r e  was drawn be tween t h e  

o r i g i n  and  t h e  g e o m e t r i c  mean v a l u e s  o f  p o r o s i t y  a n d  f o r m a t i o n  f a c t o r .  



2. TESTS ON SAMPLE SET 1 (CONTID) 

On c o m p l e t i o n  of t h e  f o r m a t i o n  f a c t o r  t e s t s  e a c h  s a m p l e  was removed f rom 

t h e  p r e s s u r e  v e s s e l ,  a  s emi -pe rmeab le  p o r o u s  d i s c ,  s a t u r a t e d  w i t h  f o r m a t i o n  

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

r e p l a c e d  i n  t h e  p r e s s u r e  v e s s e l  and  a  n e t  c o n f i n i n g  p r e s s u r e  o f  5 0  b a r s  a p p l i e d .  

The  b r i n e  s a t u r a t i o n  of  t h e  s a m p l e  was t h e n  r e d u c e d  by a p p l y i n g  o i l  a t  l ow  

p r e s s u r e  t o  t h e  u p p e r  end  o f  t h e  s a m p l e  and  t h e  volume o f  b r i n e  e x p e l l e d  f r o m  

t h e  s a m p l e  t h r o u g h  t h e  s emi -pe rmeab le  d i s c  was m o n i t o r e d .  When t h e  b r i n e  

s a t u r a t i o n  was s t a b l e  t h e  e l e c t r i c a l  r e s i s t i v i t y  o f  t h e  s a m p l e  was measu red  a s  

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

e x p e l l e d  f rom t h e  sample .  T h e  r e s i s t i v i t y  was e x p r e s s e d  a s  a  r e s i s t i v i t y  i n d e x  

by d i v i d i n g  by t h e  v a l u e  o f  r e s i s t i v i t y  a t  a  b r i n e  s a t u r a t i o n  o f  100%. 

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

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

T h i s  p r o c e d u r e  was r e p e a t e d  u n t i l  d a t a  had  been  o b t a i n e d  a t  s i x  v a l u e s  o f  

b r i n e  s a t u r a t i o n .  The r e s u l t s  a r e  g i v e n  i n  T a b l e  5 a n d  F i g u r e  5. Due t o  t h e  

n a t u r e  o f  s a m p l e  EH 170 a v e r y  s m a l l  r a n g e  of  v a l u e s  o f  b r i n e  s a t u r a t i o n  was 

a t t a i n e d  and  o n l y  one  v a l u e  h a s  been  r e p o r t e d .  

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

1.00, r e s i s t i v i t y  i n d e x  = 1.00 f o r  e a c h  s a m p l e ,  g a v e  a  v a l u e  of 2.13 f o r  t h e  

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

On c o m p l e t i o n  o f  t h e  r e s i s t i v i t y  i n d e x  measu remen t s  t h e  o i l  and  b r i n e  w e r e  

removed f r o m  t h e  s a m p l e s  by e x t r a c t i o n  w i t h  t o l u e n e  and  t h e n  me thano l .  The  

c l e a n  d r y  s a m p l e s  were  s a t u r a t e d  by e v a c u a t i o n  f o l l o w e d  by i n j e c t i o n  of  s i m u l a t e d  

f o r m a t i o n  b r i n e  a t  1000 p s i g .  A f t e r  s t a b i l i s a t i o n  t h e  f o r m a t i o n  r e s i s t i v i t y  

f a c t o r  a t  room c o n d i t i o n s  was d e t e r m i n e d  by p l a c i n g  e a c h  s a m p l e  be tween  e l e c t r o d e s  

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

g i v e n  i n  T a b l e  6 .  Only t h r e e  o f  t h e  s a m p l e s  were i n  a  c o n d i t i o n  t o  p r o v i d e  v a l i d  

d a t a  s o  r e s u l t s  a r e  r e p o r t e d  o n l y  f o r  t h e s e  s amples .  
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Figure 1. 

FORMAT-ION RES IST I V I T Y  FACTOR-POROSITY CORRELATION 
* .  

COMPANY - STATOIL FI EL0 

WELL. , 34/10. - 7 FORMATION 

Net Confining Pressure 6.8 bar 

POROSITY, FRACTION 



Figure 2. 

FORMAT.ION RESIST I V  ITY FACTOR-POROSITY CORRELATION . 

COMPANY - STATOIL FI EL0 

WELL. , 34/10,- 7 FORMATION 

Net Confining Pressure 13.6 bar 

P O R O S I T Y ,  FRACTION 



Figure 3, 

FORMAT-ION RESISTIVITY FACTOR-POROSITY CORRELATION 

COMPANY - STATOIL FI EL0 . 
WECl . , 34/10 - 7 FORMAT ION 

Net Confining Pressure 32-6 bar 

POROSITY, FRACTION . . 



Figure 4. 

FORMAT-ION RESIST I V  I TY FACTOR-POROSITY CORRELATION 

COMPANY - FIELD 

WELL. . ,34/l,O - 7 FORMATION 

Net Confining Pressure 50.0 bar 

POROSITY,  FRACTION . . 



TABLE 5 

RESISTIVITY INDEX 

Company S t a t o i l  - W e l l  34/10-7 Net c o n f i n i n q  p r e s s u r e  50 b a r  

SAMPLE DEPTH (rn) I BRINE SATN. (%I 
I 



Figure 5. 

RESISTIVITY INDEX VERSUS WATER SATURATION 

COMPANY FIELD .. 

WELL 34/10 - 7 FORMATION 

Net Confining Pressure 50 bar  

0.1 0 

BR I N €  SATURATION (FRACTION) 



TABLE 6 

Company S t a t o i l  

Sample 

FORMATION RESISTIVITY FACTOR 

ROOM CONDITIONS 

Well 34/10-7 - B r i n e  R e s i s t i v i t y  0. I90 ohmern. 

P o r o s i t y  (%I Format ion F a c t o r  
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3. TESTS ON SAMPLE SET 2 

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

r e s i s t i v i t y  i n d e x ,  c a p i l l a r y  p r e s s u r e  and  p o r e  t h r o a t  s i z e  d i s t r i b u t i o n  d a t a .  

The p l u g  s a m p l e s  were  s a t u r a t e d  by e v a c u a t i o n  f o l l o w e d  by i n j e c t i o n  of 

s i m u l a t e d  f o r m a t i o n  b r i n e  a t  a  p r e s s u r e  of l 0 0 0  p s i g .  The s a m p l e s  were  l e f t  

immersed i n  b r i n e  u n t i l  e l e c t r i c a l  e q u i l i b r i u m  had been a t t a i n e d  b e f o r e  t h e  

f o r m a t i o n  r e s i s t i v i t y  f a c t o r s  were  measured .  Each sample  was p l a c e d ,  i n  t u r n ,  

be tween e l e c t r o d e s  and  t h e  e l e c t r i c a l  r e s i s t a n c e  d e t e r m i n e d  a t  f i v e  f r e q u e n c i e s .  

The  r e s i s t a n c e  o f  e a c h  sample  a t  i n f i n i t e  f r e q u e n c y  was c a l c u l a t e d  t o  c o r r e c t  

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

The f o r m a t i o n  r e s i s t i v i t y  f a c t o r  was t h e n  d e t e r m i n e d  by d i v i d i n g  by t h e  

r e s i s t i v i t y  of  t h e  s a t u r a t i n g  b r i n e ,  The r e s u l t s  a r e  g i v e n  i n  T a b l e  7 and 

F i g u r e  6. A l i n e a r  r e g r e s s i o n  a n a l y s i s  of t h e s e  d a t a  g a v e  v a l u e s  o f  1.66 f o r  

t h e  c e m e n t a t i o n  e x p o n e n t ,  m ,  and  1.14 f o r  t h e  i n t e r c e p t ,  a. 

F o l l o w i n g  t h e  f o r m a t i o n  f a c t o r  measurement  e a c h  s a m p l e  was p l a c e d  on a  

semi-permeable  d iaphragm i n  a  c a p i l l a r y  p r e s s u r e  a p p a r a t u s .  N i t r o g e n ,  s a t u r a t e d  

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

volume of  b r i n e  e x p e l l e d  f rom t h e  s a m p l e s  t h r o u g h  t h e  semi-permeable  d iaphragm 

was m o n i t o r e d  w i t h  a  p i p e t t e .  When t h e  volume o f  b r i n e  e x p e l l e d  was c o n s t a n t  

e a c h  sample  was removed f rom t h e  c a p i l l a r y  p r e s s u r e  ce l l  a n d  weighed  t o  d e t e r m i n e  

t h e  b r i n e  s a t u r a t i o n .  A t  t h e  same time e a c h  sample  was p l a c e d  be tween e l e c t r o d e s  

and  t h e  e l e c t r i c a l  r e s i s t i v i t y  d e t e r m i n e d  as d e s c r i b e d  above.  The s a m p l e s  were  

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

i n c r e a s e d  s o  t h a t  a n o t h e r  v a l u e  of  b r i n e  s a t u r a t i o n  c o u l d  b e  a t t a i n e d .  T h i s  

p r o c e d u r e  was r e p e a t e d  u n t i l  s i x  v a l u e s  of  b r i n e  s a t u r a t i o n  and r e s i s t i v i t y  had 

been  d e t e r m i n e d ,  The r e s i s t i v i t y  v a l u e s  were  e x p r e s s e d  a s  a  r e s i s t i v i t y  i n d e x  

by d i v i d i n g  t h e  s ample  r e s i s t i v i t y  a t  t h e  measured  b r i n e  s a t u r a t i o n  by t h e  

r e s i s t i v i t y  of t h e  sample  a t  a  b r i n e  s a t u r a t i o n  of  100%, 

The  r e s u l t s  of t h e  r e s i s t i v i t y  i n d e x  measurements  a r e  g i v e n  i n  T a b l e  B  and 

F i g u r e  7. A r e g r e s s i o n  a n a l y s i s  of t h e  d a t a ,  t o g e t h e r  w i t h  t h e  p o i n t  b r i n e  

s a t u r a t i o n  = 1.00, r e s i s t i v i t y  i n d e x  = 1.00, gave  a  v a l u e  o f  2.26 f o r  t h e  

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

The r e s u l t s  o f  t h e  c a p i l l a r y  p r e s s u r e  t e s t s  a r e  g i v e n  i n  T a b l e  9 and  F i g u r e s  

8-13. 



On c o m p l e t i o n  o f  t h e  above  tests t h e  s a m p l e s  were  c l e a n e d  of  b r i n e  by 

e x t r a c t i o n  w i t h  me thano l  s o  t h a t  mercury  i n j e c t i o n  c a p i l l a r y  p r e s s u r e  d a t a  

c o u l d  be  de t e rmined .  Because  of  equipment  l i m i t a t i o n s  one  i n c h  d i a m e t e r  by 

one i n c h  l o n g  p l u g  s a m p l e s  were  c u t  f r o m  t h e  1.5 i n c h  d i a m e t e r  s a m p l e s  d r i e d  

and t h e  p o r e  volume d e t e r m i n e d .  Each sample  was p l a c e d  i n  t u r n  i n  t h e  mercu ry  

i n j e c t i o n  a p p a r a t u s  and  e v a c u a t e d .  Whi l e  m a i n t a i n i n g  t h e  vacuum, mercu ry  was 

pumped i n t o  t h e  s ample  chamber up t o  a r e f e r e n c e  mark c o m p l e t e l y  immers ing  t h e  

sample.  Gas was t h e n  a d m i t t e d  t o  t h e  s u r f a c e  o f  t h e  mercu ry  t h u s  i n j e c t i n g  

mercury  i n t o  t h e  sample.  The volume o f  mercury  i n j e c t e d  was m o n i t o r e d  by pumping 

a d d i t i o n a l  mercury  i n t o  t h e  s ample  chamber t o  m a i n t a i n  t h e  mercury  l e v e l  a t  t h e  

r e f e r e n c e  mark, The volume i n j e c t e d  was c o r r e c t e d  t o  a l l o w  f o r  t h e  e x p a n s i o n  

of  t h e  s ample  chamber and  c o m p r e s s i b i l i t y  o f  t h e  mercury  and  t h e  mercu ry  s a t u r a t i o n  

c a l c u l a t e d .  The a p p l i e d  p r e s s u r e  was a l s o  c o r r e c t e d  f o r  t h e  head  of  mercury  

above  t h e  s ample  s o  t h a t  t h e  mercury  s a t u r a t i o n  c o u l d  b e  r e l a t e d  t o  i n j e c t i o n  

p r e s s u r e .  

Each v a l u e  of  i n j e c t i o n  p r e s s u r e  was c o n v e r t e d  t o  a n  e q u i v a l e n t  p o r e  t h r o a t  

r a d i u s  assuming a  v a l u e  o f  460  d y n e s  cm-' f o r  t h e  s u r f a c e  t e n s i o n  o f  mercury  and  

a  c o n t a c t  a n g l e  o f  140'. The p o r e  t h r o a t  s i z e  d i s t r i b u t i o n  was t h e n  e v a l u a t e d  

by d i v i d i n g  t h e  i n c r e m e n t a l  volume of  mercury  i n j e c t e d ,  e x p r e s s e d  i n  p o r e  volumes ,  

by t h e  change  i n  p o r e  t h r o a t  s i z e  c o r r e s p o n d i n g  t o  t h e  change  i n  i n j e c t i o n  

p r e s s u r e .  

The r e s u l t s  a r e  g i v e n  i n  T a b l e s  10-15 and  t h e  c a p i l l a r y  p r e s s u r e  c u r v e s  

a n d  p o r e  t h r o a t  s i z e  d i s t r i b u t i o n s  a r e  shown on F i g u r e s  14-25. 



TABLE 7 

FORMATION RESISTIVITY FACTOR 

Company S t a t o i l  

Sample 

ROOM CONDITIONS 

Well 34/10-7 . Brine  R e s i s t i v i t ~  0.190 0hrn.m - 

Depth (rn) Po ros i t y  (%I  Formation Fac to r  

18.9 

S p l i t  p l u g  

5.26 

6.11 

6.95 

6.85 

16.7 



Figure 6, 

FORMAT-ION RESISTIVITY FACTOR-POROSITY CORRELATION . 
, . 

COMPANY - STATOIL FI EL0 

WELL. . 34/10 - 7 FORMATION 

Room Conditions 

Brine Resistivity 0,190 ohm m 

P O R O S I T Y ,  FRACTION 



TABLE 8 

RESISTIV ITY INDEX 

ROOM CONDITIONS 

Company S t a t o i l  W e l l  34/10-7 - 
SAMPLE ' DEPTH (m) BRINE SATN. (%) 

100.0 

95.4 

81.3 

7 3 - 8  

67.4 

6 3 - 7  

R E S I S T I V I T Y  INDEX 

SPLIT  PLUG 



TABLE 8 (CONT'D) 

DEPTH (m) BRINE SATN. (%) 

96.9 

94.8 

81-7 

67.8 

56.2 

50.0 

RESISTIVITY INDEX 



Figure 7. 

RESIST I V  ITY INDEX VERSUS WATER SATURATION 

COMPANY 
STATOIL FIELD 

WELL 34/10 - 7 FORMATION 

Room Conditions 

0.1 0 

BR INE SA TURAT ION (FRACTION) 



TABLE 9 

GAS-BRINE CAPILLARY PRESSURE 

Company: Sf a t o i l  

Depth  
( m  

as Perm 
(mD) 

W e l l :  34/10-7 - 

i n e  Sa  

0.2b 

95.4 

SPLIT 

87.2 

84.2 

84.5 

94.8 

97.9 

8 1.3 

PLUG 

73.4 

40.2 

69.5 

81.7 

92.3 

(% po: 

0.8b 



Figure 8, 

A IR-BR IN€ CAP ILLARY PRESSURE CURVE 

, . FI EL0 

WELL 34/10 - 7 GK 2 SAMPLE OEPTH 1829.01 



Figure 9, 

A I R-BR I NE CAP l LLARY PRESSURE CURVE 

COMPANY STATOIL Fl EL0 

WELL 34/10 - 7 W L  EEPDEPTH 1837.19 

GAS PERME~AB~ UIY ~-POROSI 253mD TY 33 6% 



Figure 10. 

A I R-BR I NE CAP l LLARY PRESSURE CURVE 

COMPANY STATOIL FI EL0 

WELL 34/70 - 7 M ) ~ L F  GK I1 DEPTH 1846.11 

GAS 

WTURAT I ON (*I. PORE SPACE ) 



Figure 11. 

AIR-BRINE CAPILLARY PRESSURE CURVE 

GAS 



A I R-BR IN€  CAP l LLARY PRESSURE CURVE 

.. . I 
STATOIL FIELD 

WELL 3 4 m - 7  SUQL EEPTH 1861.91 

8 R  INE SATURATION (% PORE SPACE) 



Figure 13. 

A I R-BR I NE CAP l LLARY PRESSURE CURVE 

COMPANY Fl EL0 

WE1 L 34/10 - '7 WPL- GK '19 EPTH 1946.17 

GAS PERMaBILl IY 5079m.I) POROSl TY 25mw 

-- 
0 10 t o  

BRINE 



TABLE 10 

MERCURY INJECTION CAPILLARY PRESSURE 8 PORE SIZE DISTRIBUTION 

S t a t o i l  Company: 

Sample: GH 2 

P o r o s i t y :  17.0% - 

W e l l  : - 34/10-7 ' 

Depth: 1829.0 1m 

Gas P e r m e a b i l i t y :  341mD 

CAPILLARY PRESSURE DATA 

Mercury s a t u r a t i o n  
(%I 

Pressu re  
(kg/cm2) 

PORE SIZE DISTRIBUTION 

Pore r a d i u s  
( ,urn) 

D i s t .  f u n c t i o n  



Figure 14, 

MERCURY INJECT ION CAP1 LLARY PRESSURE CURVE 

COMPANY Fl ELD 

WELl 34/90 - 7 SAMPLF 
GK 2 

,DEPTH 
7829.01 

PERMEABILITY 34 1 POROSITY 17.0 

MERCURY SATURAtrON (*I. PORE VOLUME) 



FIGURE 15 

PORF THROAT SIZF D ISTRIBUTION 

COMPA NY Statoil W ELL 34/10-7 

SAMPLE GH 2 0 EPT H 1829.OIrn 

POROSITY 
17.0% GAS PERMEABILITY 341mD 

PORE THROAT SIZE ( p m )  



TABLE 11 

MERCURY I N J E C T I O N  CAPILLARY PRESSURE 8 PORE SIZE DISTRIBUTION 

Company: S t a t o i l  

Sample: GH 7 

P o r o s i t y :  33.6% 

- 

CAPILLARY PRESSURE DATA 

Mercury s a t u r a t i o n  P r e s s u r e  
(kq/cm2 1 

Well : - 34/10-7 

Depth: 1837. 19m 

.Gas P e r m e a h i l i t ~ :  253mD 

PORE SIZE DISTRIBUTION 

Pore  r a d i u s  
( pm> 

Dist. f u n c t i o n  



Figure 16, 

MERCURY INJECTlON CAP1 LLARY PRESSURE CURVE 

COMPANY STATOIL F I ELD 

WELI 34/10 - 7 SAMPLF GK 7 DEPTH 1837019 

GkS PERMEABILITY 253 POROSI TY 33-6 

MERCURY SATURATION (*I* PORE VOLUME) 



FIGURE 17 

PORF THROAT SIZF D I  STRIBUTION 

COMPA Statoil WELL 34/10-7 

SAMPLE GK 7 D EPT H  A 1 

POROSITY 33m6% GAS P E R M E A B I L I T Y ~ ~ ~ ~ D , ,  

PORE THROAT SIZE (pm) 



TABLE 12 

MERCURY I N J E C T I O N  CAPILLARY PRESSURE 8 PORE SIZE DISTRIBUTION 

Company : S t a t o i l  

Sample: GH 11 

P o r o s i t y :  38.9% 

Well : 34/10-7 - 
Depth: 1846.11m 

Gas Permeab i l i ty :  67lmD 

CAPILLARY PRESSURE DATA 

Mercurv s a t u r a t i o n  P r e s s u r e  
( kg/cm2) 

PORE SIZE DISTRIBUTION 

Pore  r a d i u s  
( ~ m )  

Dist. f u n c t i o n  



Figure 18. 

MERCURY INJECT ION CAP1 LLARY PRESSURE CURVE 

COMPANY STATOIL F1 ELD 

34/10 - 7 WELL SAMPLE GK 11 ,DEPTH 1846.1 I 

G&S PERMEABI LITY 671. POROSITY 3809 

MERCURY SATURA T fON (*I* PORE VOLUME) 



FIGURE 19 

PORF THROAT SIZE DISTRIBUTION 

COMPA NY S t a t o i l  W ELL 34/10-7 

SAMPLE GK 11 0 EPT H 1846, I lm 

POROSITY 38-9% GAS PERMEABI LI TY 671mD 



TABLE 13 

MERCURY INJECTION CAPILLARY PRESSURE S PORE SIZE DISTRIBUTION 

Company: S t a t o i l  W e l l  : - 34/10-7 

Sample: GK 12 Depth: 1852.98m 

P o r o s i t y :  33.9% Gas P e r m e a b i l i t y :  257mD 

CAPZLLARY PRESSURE DATA 

Mercury s a t u r a t i o n  Pressure 
(kg/cm2) 

PORE SIZE DISTRIBUTION 

Pore r a d i u s  
( ,urn) 

D i s t .  f u n c t i o n  



Figure 20, 

MERCURY INJECT ION CAP1 LLARY PRESSURE CURVE 

FIELD- 

WELL 34/10 - 7 SAMPI F GK 12 -DEPTH 1852.98 

M S  PERMEABILITY 257 POROSITY 33.9 

MERCURY SATURATION ('I. PORE VOLUME) 





TABLE 14  

MERCURY INJECTION CAPILLARY PRESSURE & PORE S IZE  DISTRIBUTION 

Company: S t a t o i l  

Sample: GH 14 

P o r o s i t y :  31.0 

P r e s s u r e  
( kg/cm2 > 

W e l l  : 34/10-7 - 

- 

Depth :  1861.91m 

CAPILLARY PRESSURE 

-- 

.Gas P e r m e a b i l i t y :  44.3 

DATA PORE SIZE DISTRIBUTION 

P o r e  r a d i u s  
( prn) 

D i s t .  f u n c t i o n  



Figure 22. 

MERCURY INJECT ION CAP1 LLARY PRESSURE CURVE 

COMPANY STATOIL F1 EL0 

WELL . 34/10 - 7 SAMPI F GK 14 ,DEPTH 
1861.91 

M S  PERMEABI LITY 44.3 POROSl TY 31 00 

MERCURY SATURAtrON (*I. PORE VOLUME) 



FIGURE 23 

COMPA t+& Statoil WELL 34/10-7 

SAMPLE GH 14 0 EPT H 1061.91m 

POROSITY 3'*0% ' GAS PERMEABILITY 44.3mD 

WRE THROAT SIZE ( p m )  



TABLE 15 

MERCURY INJECTION CAPILLARY PRESSURE 8 PORE SIZE DISTRIHUfION 

Company: S t a t o i l  

Sample: GH 19 

P o r o s i t y :  25.4% 

W e l l  : - 34/10-7 

Depth:  1946.I7m 

Gas P e r m e a b i l i t y :  5.79mD 

CAPILLARY PRESSURE DATA 

Mercu ry  s a t u r a t i o n  
(%I 

P r e s s u r e  
( kg/cm2 > 

PORE SIZE DISTRIBUTION 

P o r e  r a d i u s  
( fim) 

D i s t .  f u n c t i o n  



Figure 24. 

MERCURY INJECT ION CAP1 LLARY PRESSURE CURVE 

COMPANY STATOIL Ft ELD 

WELI 34/10 - 7 
CAMPLF GK 19 DEPTH 1946.17 

U S  PERMEABILITY 5-79 POROSITY 25.4 





KOHMENTAR TIL COREX RAPPORT 

34110-7 

T a b e l l  1. h g e n t i n g  er  s a g t  om a t  p e r n e a b i l i t e t e n  e r  k o r r i g e r t  

f o r  "Klingenbergtt  e f f e k t .  B r e v e t  f r a  S t a t o i l  sier 

t y d e l i g  a t  d e t t e  s k u l l e  g jores. GK 8B h a r  hoye re  

p o r o s i t e t  enn GK 8Af men v i s e r  mye l a v e r e  

p e r n e a b i l i t e t ,  

Tabe l  l 2. V ~ s k e p e r m e a b i l i t e t e r  er malt ved f o r s k j e l  l i g e  

" N e t  Con f in ing  P r e s s u r e  S". 

Pluggene 8Bf 9Bf 13B, 17B v i s e r  mye l a v e r e  

p e r m e a b i l i t e t e r  enn  ved ru t ine rnAl ige r  ( T a b e l l  1.) 

T a b e l l  4. P o r o s i t e t e n  og f o m a s j o n f a k t o r e n e  v i s e r  normal 

r e a k s j o n  p& t r y k k .  

B r i n e  r e s i s t i v i t y  er  o p p g i t t  til . l 9  ohm-meter u t e n  

a t  t empe ra tu r en  er o p p g i t t .  An t a r  v i  20°c t i l s v a r e r  

d e t  ca. 36.000 ppm, D e t  er l a n g t  f r a  " s imu la t ed  

fo rma t ion  b r i n e "  som er o p p g i t t  b r u k t  ca 43.000 - 
44.000 ppm. 

Formasjonsvann r e s i s t i v i t e t e n  e r  c a .  . l 9  ohm-meter 

ved 1 3  - 1 4 O ~ .  Dersom . l 9  e r  r i k t i g  ved c a .  20°c, 

h a r  Corex i k k e  b r u k t  formasjonsvann.  Har Corex 

b e n y t t e t  formasjonsvann og m5l ingene er g j o r t  omkring 

20°c S& er  nevneren i Formas jons - fak to r  u t t r y k k e t  

g a l .  

T a b e l l  5. Metningseksponenten , n ,  er i k k e  b e r e g n e t  a v  Corex. 

Plugg GK 6B GK 8B GK 9B . GK 13B GK 17B 

n-exp. 2.25 2 .61 2.16 2.07 2 .34  

-862 .g54 .g96 .9 97 1.000 - 



Tabel l 8 .. l letningseksponenten er  ikke  o p p g i t t ,  
i 

Plugg N r .  GK 2 GK 4 GK 7 GK 11 GK 12 GK 14 GK 19 

n-exp. , 2.28 - 2.19 2.29 2.22 2.32 1.98 

. g 8 2  - .g99 1.000 .g99 ,997 .g96 

Kapi l l z r - t rykks  m&linger ,  gas/vann og ~ g - i n j e k s j o n s  

kurvene stemmer b r a  overens ,  


