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MIGRATION definition

 Generalised Radon Transform (GRT)

— This fully preserves amplitudes since it's a multi-arrival solution
outputting data in the angle domain. Amplitudes at the incidence
angle are proportional to the reflection coefficient and thus ideal
for elastic work.

« eGWM (Guided Wave migration)

— Fully supports amplitude integrity and produces higher quality
Inversions than from Kirchhoff. It outputs offset and angle
gathers for velocity updating and Pre-Stack elastic inversion cost
effectively. 1/30 compute cost of RTM.



Rosebank Intra-Basalt Imaging
Legacy Streamer(1997) vs OBN (2016)

NOTE: Same velocity model is used as derived from the OBN

1. Legacy Kirchhoff vs GRT Streamer
2. OBN RTM
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GRT Final Stack in Time OBN RTM(50Hz) Stack in Time

| GRT migration high resolution — Angle gathe
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Kirchhoff Gathers Kirchhoff Gathers GRT Gathers Angles
(offset) Angles

Residual critical energy is at the Critical energy is at the correct

wrong angle and is often angle and accurate AVO is now

View 1 Color Data: Rosebank SIP2018 11209 PSTM Gathers Raw _ Seismic View 2 mistaken as far angle AVO _ Seismic =EmeT obtained pcseismic
Xline 1590 (A Xline =] Xline L5
offset (m) 370 670 670 1370 1770 2170 2570 2970 3370 3770 4170 Angle 13579 121518 21 24 27 30 33 36 39 42 45 48 1 Angle 13579 121518 21 24 27 30 33 36 39 42 45 48 1
R T B R IR A B R SRR R o [ PR o cha bbb v bbb oo ba b ba bl ban oo lbaanlay T N e S 5
2500 134 2500 115 2500 s 0.96
2550 123 2550 1.05 2550 0.88
2600 . 1.11 2600 0.96 2600 0.80
- - E
2650 1.00 2650 0.86 2650 0.71
2700 0.89 2700 0.76 2700 0.63
2750 0.77 2750 0.66 2750 0.55
2800 0.66 2800 0.56 2800 0.47
2850 — 0.54 2850 0.47 2850 0.39
2900 — - —— 0.43 2900 0.37 2900 0.31
2050 = 0.31 2950 0.27 2950 0.22
A ————————.
S —— . 0.14
3000  E— 0.20 3000 0.17 3000
— 0.09 0.07 0.06
3050 ——— 3050 3050
-0.03 -0.02 -0.0:
-0.14 -0.12 -0.1
IS 3150 3150
 A— g2t 2 20l
3200 ———————— 3200 3200
-0.37 -0.32 0.2
3250 3250 3250
-0.49 -0.42 -0.3:
3300 3300 3300
-0.60 -0.51 0.4
3350 3350 3350
-0.71 -0.61 0.5
3400 3400 3400
-0.83 -0.71 -0.5¢
3450
3450 0.94 3450 0.81 0.6
3500 s 3500 mEn 3500 a5
3550 117 3550 .57 3550 am
3600 1.29 .. ey 1.10 3600 0.9;
¥ Critical ffsets ~ 2800 0-5deg missing. Critical angles -
ritical energy ofisets ™ m e - Useable angles up to 36de 2
. 2l smeared beyond 45deg et 57 gles up & ot
Time (ms)[<] L] : : Time (msl ¢ | B :

Kirchhoff has RISK of FALSE AVO




EnochDu & Finlaggan Block 21/5



21/5-6 Enochdhu: Lambda-Rho Kirchhoff 21/5-6 Enochdhu: Lambda-Rho GRT

PSTMFORTIES AR EnachDhu GRTFORTIESR£nochDhu
Raw Ampitude at 140_Top-Forties_v0a_TWT_arid_xyz+24ms_smooth mean Raw Ampitude at 140_Top-Forties_v0a_TWT_arid_xyz+24ms_smooth mean
itha window of 20 ms below (e gled) itha window of 20 ms below
ing the Arittmetc Mean. and showing the Arthmefic Mean.

5-6 Enochdhu |

R

A T e '.x}“‘ s
A i
_'.:l‘_;ﬁ;ﬁui”’r (i

e
SRS T,

=

6422000
s
- o

-
Y

¥ L H

lights missed pay

Mall TTal | »I:‘

ot

6420000

£

s
3580




eGWM

One-Way wave equation using guided waves



Elastic wavefields to generate synthetic shots

View 1 Color Data: wave_model2_pwave_mod_vint_time Velodity
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eGWM (TS Imaging) vs Kirchhoff offset gathers in
depth
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Marmousi Velocity Model

Marmousi: Kirchhoff
(Cannot handle complexity FWI
models)
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Marmousi: e GWM No Mute
Energy in Evanescent zone is
not in the image)

Marmousi Velocity Model
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Remarks

* Applying advanced algorithms on legacy data (Broadband —
ePEG — GRT) has extracted possible fluid signature for the
first time in the Rosebank Colsay sands! Derisking future
Sub-Basalt Imaging plays. GRT is preferred over Kirchhoff.

* eGWM is a new low cost effective alternative for one-way
wave equation solution and outputs gathers for inversion.
Attenuates noise in the imaging condition. eGWM has
several advantages over RTM.
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