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Wide tow I The Efficiency Driver




Titan Back deck i 70m wide
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24 x 12000m Streamers
16 x lead-in winches

Plenty of space for
efficient and safe
deployment and
retrieval of multiple
streamers



Increasing Productivity: Deflector Upgrades to Deliver Wider Spreads
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A Efficient acquisition i The vessel platform

A The challenge
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Wide Tow in Shallow Water 1 Cross line T lllustrating the
iImpact of Critical Angle
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Footprint with Wide Tow in Shallow water
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Critical angle 1 Critical Offset
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A The streamer platform
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Towing deep: Benefits and Challenges T The Ghost
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Complementary ghost functions i receiver
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Colocated pressure Their ghost Spectra of the
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Complementary Ghost Responses
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Summary: GeoStreamer Wavefield Separation (= De-ghosting) ==

1. Method is very robust, simple and accurate (adding of different sensor recordings)
2. Only measured information is used (no model required)

3. Only local sensor information is used (no borrowing from neighboring sensors)

4. Process is insensitive to sea-state and sensor depth variations

5. Unique access to wavefield estimates (P-UP and P-DWN)
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GeoStreamer benefits throughout the value chain
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A Colocated pressure and velocity sensors A Wave-field separation

A Deep Tow A Up and downgoing P and V

A Operational efficiency " A Velocities A 4D

A SIN A Multiple attenuation A Inversion

A Sea surface effects A Q estimation A Reservoir Characterization
A Seismic interference A Imaging
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A The streamer platform
A The efficiency factor
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Wve motion decreases exponentially away from the sea surface

M

Input Wave Data:
Wave Height (m)™?
Viawve Period?
Lacal Depth?

Calculate
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Stop

The

above movi e
wave in water. It also shows the associated water particle position

as a dot and the velocity vector as a line.

L is the wavelength
Is the horizontal velocity

u_max
vV_max

Is the vertical velocity

shows t he wave

(From Robert A. Dalrymple, Center for Applied
Coastal Research, Univ. of Delaware)
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North Sea
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North Sea - GeoStreamer vs Conventional
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A The streamer platform

A The quality factor
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Camamu Area - Brazil

Conventional




Narrow bandwidth vs Broadband seismic i

wavelet characteristic?
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1D Modelling Schematic 1 the fundamentals
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Barents Sea i High Res ==
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Frigg field area, NVG: GeoStreamer seismic bandwidth enables better lithology

discrimination and fluid prediction
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Spatial Sampling
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Velocity = 1600 m/s

100 - s
90 ! :
80 ==
70 -
60
50 >
40 - ! 1 ‘i_
30 ] = i
20
10

0

111

A1

Maximum Bin Size (m)

20 30 40 50 60 70 80 90 100
Frequency (Hz)

3 Degree Dip

6 Degree Dip
— 9 Degree Dip
—— 12 Degree Dip

15 Degree Dip
—— 18 Degree Dip

Towing Capability
Is Key to achieving
the right sampling
at the right cost.




High Res Acquisition

Acquisition
Parameters

Dual Source

High Density
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P-Cable
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A Imaging with the dual wave-field
A The principle
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