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2D seismic

3D seismic

4D seismic



Data points vs depth (2D)

2D Logging

Data points vs depth vs all depths vs time (4D)

Ziebel’s 4D Sensing





30
 T

B

1.
5 

T
B

1 
G

B

35
0 

M
B

30
0 

M
B

5 
M

B



1 
G

B
/m

in

4 
M

B
/m

in

70
0 

M
B

/m
in

<1
 M

B
/m

in

<1
 M

B
/m

in

<1
 M

B
/m

in









Bleed off 
annulus 
B to 300 
psi

Surface

Finding  the needle 
in the haystack.....



Bleed off 
annulus 
B to 300 
psi

Surface

Finding  the needle 
in the haystack.....

Leaking packer



Distributed Acoustic – Power of signal vs time and depth 



Distributed Acoustic – Signal to Noise ratio 
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