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Main	
  Objec)ves	
  
•  Discriminate	
  pressure-­‐satura2on	
  for	
  gas	
  blow	
  out	
  
•  Explore	
  feasibility	
  unconsolidated	
  rocks	
  
	
  
Some	
  challenges	
  
•  Don’t	
  have	
  good	
  well	
  logs	
  (Vp,	
  Vs,Density)	
  for	
  AVO	
  Calibra2on	
  
•  No	
  core	
  data	
  is	
  available	
  	
  
•  Site	
   survey	
   data	
   from	
   1988	
   and	
   1990	
   have	
   significant	
  

varia2on	
  in	
  hydrophone	
  sensi2vies	
  versus	
  offset	
  



Theory	
  

•  Reflec2on	
  Coefficients	
  can	
  be	
  wri[en	
  (Smith	
  and	
  Gidlow	
  ,1987)	
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  fluid	
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  changes	
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•  From	
  Rock	
  Physics	
  analysis	
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Theory	
  
•  If	
  we	
  consider	
  conven2onal	
  AVO	
  intercept	
  and	
  gradient	
  formula,	
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  gamma=1/10,	
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  gamma=1/6,	
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General	
  Informa)on	
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  Effec2ve	
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  is	
  around	
  3.5	
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  (Assuming	
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  trend)	
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Discussions	
  &	
  Conclusions	
  

•  Analysis	
  highly	
  dependent	
  on	
  rock	
  physics	
  parameters	
  
•  We	
  have	
  used	
  Vs/Vp	
  ra2o	
  of	
  0.5,	
  however,	
  in	
  real	
  case	
  it	
  should	
  be	
  lower.	
  

But	
  it	
  makes	
  the	
  pressure	
  fluid	
  discrimina2on	
  highly	
  unstable	
  
•  Es2mated	
  satura2on	
  and	
  pressure	
  values	
  are	
  reasonable,	
  however,	
  the	
  

algorithm	
  gives	
  high	
  pressure	
  and	
  satura2on	
  changes	
  outside	
  the	
  area	
  
between	
  the	
  wells	
  	
  

•  Uncertainty	
  in	
  pressure-­‐satura2on	
  es2ma2on	
  increases	
  as	
  reservoir	
  depth	
  
decreases	
  

•  AVO-­‐calibra2on	
  and	
  sensi2vity	
  calibra2on	
  is	
  a	
  challenge	
  for	
  2me	
  lapse	
  site	
  
survey	
  data	
  

	
  



Acknowledgements	
  

•  Total	
  E&P	
  Norge	
  for	
  sponsoring	
  my	
  research	
  	
  
•  Statoil	
  ,	
  Total	
  and	
  their	
  partners	
  for	
  providing	
  the	
  data	
  
•  The	
  sponsors	
  of	
  the	
  Rose	
  Consor2um	
  	
  

	
  



Thank	
  You	
  



Rock	
  Physics	
  Analysis	
  

0 1 2 3 4 5 6

-0.5
-0.4
-0.3
-0.2
-0.1

0
0.1

Change in Vp with Efffective Stress Change

Effective Stress (MPa)

Re
lat

ive
 C

ha
ng

e i
n V

p

 

 

Gamma=1/4
Gamma=1/5
Gamma=1/6
Gamma=1/10
Gamma=1/12

Re
la
2v
e	
  
Ch

an
ge
	
  in
	
  V
p	
  

0 0.2 0.4 0.6 0.8 1

-0.6

-0.4

-0.2

0

0.2

Change in Vp with Gas saturation Change

Gas saturation

Re
lat

ive
 C

ha
ng

e i
n V

p

 

 Hill
Reuss
Voigt
Brie with e=1
Brie with e=1.5
Brie with e=3
Brie with e=9

Re
la
2v
e	
  
Ch

an
ge
	
  in
	
  V
p	
  


