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= Processing flow

Convert to CGG internal format

Nav merge / trace edit

Low cut filter

Time Variant Scaling (TVS) & Resample to 4ms
Swell noise attenuation (SNA)

Debubble

Linear noise attenuation (LNA)

Tidal statics correction

. Water column statics correction

10. Shot & channel scaling

11.Receiver motion correction (RMC)

12.Joint Deghost & Designature

13.Residual Bubble Removal

14.Source Sensor Datum Correction

15.Shallow Water Demultiple

16.Surface Related Multiple Elimination (3D SRME)
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= Outline
=  Objective:
To generate free surface related multiple model by 3D SEME technique.

= Procedure:

Free surface related multiple is modeled by convolving seismic with itself (Details shown in slides 4).
Demultiple is processed by subtracting multiple model from input seismic.

= Display:

Sailline 018, 039
Display: Stack, common channel and shot gathers.

= Observation and Recommendation:

Free surface related multiples are well modeled. The current demultiple result is under preliminary
subtraction with SRME only, for final production, a simultaneous subtraction with both MWD and
SRME model will be tested.
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== Brief |[ntroduction on SRME

i:? V4 V Free surface

Water Bottom

Event from seismic data

Reflector
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=== TQSt |_INe Location

Seq 039

Seq 018
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Seq 018

Stack
Common Channel
Shot Gathers

Lcce



Stack before SRME

LINESEQ 18 [ CROSSLINE

8 as2 ass 1268
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Stack after SRME

LINESEQ 18 [ CROSSLINE

8 as2 ass 1268
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Zoom In Stack before SRME

LINESEQ 18 | CROSSLINE
7530 7L 8012 52! 8735 8976 9217 9458 9595 9940 10181

4156 4387 ag38. 4879 5120 5381 5802 5843 5084 5325 6566 5807 7048 7289

= Free Surface related
multiples are well modeled
and attenuated after
subtraction.
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: Zoom In Stack after SRME

LINESEQ 18 | CROSSLINE

ag38. 4879 5120 5 5802 5843 5084 5325 6566 5807 7048 7289 7530 7L 8012 52! 8735 8976 9217 9458 9598 40 10181 10422

4156 4387

Free Surface related
multiples are well modeled
and attenuated after
subtraction.
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Difference before — after SRME

LINESEQ 18/ CROSSLINE

4156 4397 4538 4879 5120 5361 5602 5843 6325 6366 6807 7048 7289 7530 7771 8012 8976 9217 9458 9940 10181 10422 10663
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Zoom In Stack before SRME

LINESEQ 18 | CROSSLINE

¥ e o 3 1w uw s s e a1 ames ose sams ser sa 5409

Free Surface related
T e e NN g0 N Snap ol g A ol o . multiples are well modeled
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Zoom In Stack after SRME

LINESEQ 18 | CROSSLINE

¥ e o s s nm

5361 3615 3 4377 4631 a5 BE EELE) 5647 5901 BE 5409 8853

A T N T Y s b Y AN SN IO N Free Surface related
Wf*‘ S L A N L NS i“’_'w“*« Wil multiples are well modeled
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subtraction.
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Difference before — after SRME

LINESEQ 18/ CROSSLINE

¥ s 1 325 1 1w 253 307 3w sels s 4120 47 4sa 4mes 51
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Common Channel before SRME

CABTR 10/ NAVSHOT

3 1083
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Common Channel after SRME

CABTR 10/ NAVSHOT
EEi 587 1083 s 3008
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Difference before — after SRME

CABTR 10/ NAVSHOT
] 987 1083
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SRME Mult

CABTR 10/ NAVSHOT

© 2020 CGG




Zoom in Common Channel before SRME

CABTR 10 | HAVSHOT CABTR 100 { NAVSHOT

] E 2 X I s 3 A 5w w W EE 9 E ¥ i aoas am

© 2020 CGG




Zoom in Common Channel after SRME 20

CABTR10 {NAVSHOT CABTR 100 | NAVSHOT
o Ae a1 @ aw 38w 0w X O I I O I T I a¥ NG AL @S A% » 2w L WS BB B0 M0 ML W% 2% @0 W AL WS R O I U I
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Difference before — after SRME

CABTR10 {NAVSHOT CABTR 100 | NAVSHOT
o we w1 @ as 3w I I I T O U an o ong oA 2% u 5 1 WL s 2% aw ) . E me w3 W B
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SRME Multiple Model

CABTR10 | CABTR 100 | NAVSHOT

I I 3 ag o ongoan s x 5 W WL s 2% aw mn wsowse owe a5 ows  own o W m
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Zoom in Common Channel before SRME

CABTR 10 | HAVSHOT CABTR 100 { NAVSHOT
0

Bow o s Lo s : R o g s ]

© 2020 CGG




Zoom in Common Channel after SRME

CABTR10 7 CABTR 100 {WAVSHOT
Bow @ owy s 3 B s ¢ wmy s w ww an s B @ o s , soouE e W s Me
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Difference before — after SRME

CABTR10 /NAVSHOT CABTR 100/ NAVSHOT
s k@ e Ln Le W L LS M ln dm W 18 m v e 5 D as ae s me wm B B 5 T 1o s e i : as w0 as  am
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SRME Multiple Model

CABTR10 /NAVSHOT CABTR 100/ NAVSHOT
I I I L as an s uy s e o TR o e e
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 Selected Shot Gathers before SRME

NAVSHOT /CABTR
1891 o n 2 E 2 a3 256 we AR s 255 240 s 2291,

" = Free Surface related

- multiples are well
modeled and
attenuated after
subtraction.

Simultaneous
subtraction flow with
MWD & SRME will be
tested later to handle
subtraction residuals.
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Selected Shot Gathers after SRME

NAVSHOT [ CABTR
1990w sn 4™ e oms me s B e e ms se sl

Free Surface related
multiples are well
modeled and
attenuated after
subtraction.

Simultaneous
subtraction flow with
MWD & SRME will be
tested later to handle
subtraction residuals.
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Difference before — after SRME

NAVSHOT [ CABTR
1990w an a1 e oms e s W e e ms se  as?la

Free Surface related
multiples are well
modeled and
attenuated after
subtraction.

Simultaneous
subtraction flow with
MWD & SRME will be
tested later to handle
subtraction residuals.
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SRME Model

NAVSHOT /CABTR
1691 4 . 256 01 426 1891 45

Free Surface related
multiples are well
modeled and
attenuated after
subtraction.

Simultaneous
subtraction flow with
MWD & SRME will be
tested later to handle
subtraction residuals.
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: Selected Shot Gathers before SRME (copy)

NAVSHOT [ CABTR

1891 5 i z 301 a26 1891 4 120 23 250 w0 R e 170 5 240 a2 2291 4, 2 2 297 wa W w

" = Free Surface related

- multiples are well
modeled and
attenuated after
subtraction.

Simultaneous
subtraction flow with
MWD & SRME will be
tested later to handle
subtraction residuals.
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Seq 039

Stack
Common Channel
Shot Gathers

Lcce



Stack before SRME

LINESEQ 39 / CROSSLINE
s 107 10338 5945 : 8004 3 E 1002 5137
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Stack after SRME

LINESEQ 39 / CROSSLINE
s 107 10338 5945 s E 2 : L L s 3 E 2163 1002
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Zoom In Stack before SRME

LINESEQ 30 | CROSSLINE

0228 10006 arna sm62 sm0 al1a sass 8672 w52 8210

sons 7788 priry 2878

Free Surface related
multiples are well modeled
and attenuated after
subtraction.
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Zoom In Stack after SRME

LINESEQ 39 / CROSSLINE
0228 10006 9784 9562 9340 a1 8836 8674 8452 8230 8008

7786 7564 7302 7120 6898 6676 6454 6232 6010 5788 5566 5304 5122 4900 4678

Free Surface related
multiples are well modeled
and attenuated after
subtraction.

© 2020 CGG



Difference before — after SRME

LINESEQ 39 / CROSSLINE

20228 10006 9784 8836 8674 8452 8230 8008 7120 6898 6010 5788 4300
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Zoom In Stack before SRME

LINESEQ 39 | CROSSLINE

7250 7019 §778

5573 4509 3645 2440 2199 1958 1717

= High frequency diffraction
tails and dipping residuals
are left to be removed in
following processing.
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Zoom In Stack after SRME

LINESEQ 30 | CROSSLINE
so1e 5573 332 a127 288 1958 7

High frequency diffraction
tails and dipping residuals
are left to be removed in
following processing.

© 2020 CGG




Difference before — after SRME

LINESEQ 30 | CROSSLINE

7260 7018 &8 6286 08 soLd 573 s332 spe1 4830 4808 a3g8 a127 - E 288 1958 7 1278

N
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== COmmon Channel before SRME

CABTR 10/ NAVSHOT

s72 1084
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Common Channel after SRME

CABTR 10/ NAVSHOT

R 572 1084
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Difference before — after SRME

CABTR 10 / NAVSHOT
o72 1084
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SRME Multiple Model

CABTR 10 / NAVSHOT
s72 1084
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Zoom in Common Channel before SRME

CASTR 10 /NAVSHOT CABTR 100 | NAVSHOT

W LM B2 LM M8 M6 N 1R 160 U e W% LM am ue st us M LR T RS T
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Zoom in Common Channel after SRME

CABTR 10 / NAVSHOT CABTR 100 | NAVSHOT

B ! z 1 wWs o ouH B2 IR MM 16 LK 1R s we  am oaw oz
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Difference before — after SRME

CABTR 10 / NAVSHOT CABTR 100 | NAVSHOT

wWE M B2 LM W8 286 % 1 1 mE TR M0 s % M an e e 1 wWSouM B2 LR MW 16 K 5 e 16 s am aw N 2n B 2@ NS MK mR
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SRME Multiple Model

CABTR 10 / NAVSHOT CABTR 100 | NAVSHOT

wWE M B2 LM W8 286 % 1 1 U e W% LM am ue e 1 us M w16 s ! 5 z = me N§ MK mR
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Zoom in Common Channel before SRME

CASTR 10 /NAVSHOT CABTR 100 | NAVSHOT

ws s w0 um X ] W6 WM M0 W A AN ws e uw 1
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Zoom in Common Channel after SRME

CABTR 10 /NAVSHOT CABTR 100 | NAVSHOT

s s ww um X ] T ws e un R

© 2020 CGG




Difference before — after SRME

CABTR 10 /NAVSHOT CABTR 100 | NAVSHOT

FU U ) ] W6 WM M0 me A AN w5 8 U
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SRME Multiple Model

CABTR 10 / NAVSHOT CABTR 100 | NAVSHOT

us e w0 um 1w 2 26 : ws s un R
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Zoom in Common Channel before SRME (copy)

CASTR 10 /NAVSHOT CABTR 100 | NAVSHOT

ws s w0 um X ] W6 WM M0 W A AN ws e uw 1
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== Selected Shot Gathers before SRME

NAVSHOT / CABTR

1480 4 171 256

Free Surface related
multiples are well
modeled and
attenuated after
subtraction.

Simultaneous
subtraction flow with
MWD & SRME will be

tested later to handle
subtraction residuals.
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Selected Shot Gathers after SRME

NAVSHOT j CABTR

1480 4 425 1680 45 128 23 208 383 RE0 e 170 255 340 azs 2080 4,

341

Free Surface related
multiples are well
modeled and
attenuated after
subtraction.

Simultaneous
subtraction flow with
MWD & SRME will be

tested later to handle
subtraction residuals.

© 2020 CGG



Difference before — after SRME

NAVSHOT / CABTR
aso

1 341 426 1680 44 120 213 208 ses 1880

Free Surface related
multiples are well
modeled and
attenuated after
subtraction.

Simultaneous
subtraction flow with
MWD & SRME will be

tested later to handle
subtraction residuals.
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SRME Model

NAVSHOT j CABTR

1480 4 425 1680 45

341

Free Surface related
multiples are well
modeled and
attenuated after
subtraction.

Simultaneous
subtraction flow with
MWD & SRME will be

tested later to handle
subtraction residuals.
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== Selected Shot Gathers before SRME (copy)

NAVSHOT / CABTR

1480 4 425 1680 45 128 23 208 383 R . 170 255 340 azs 2080 5, 127 212 207 w2 290 e

341

Free Surface related
multiples are well
modeled and
attenuated after
subtraction.

Simultaneous
subtraction flow with
MWD & SRME will be

tested later to handle
subtraction residuals.
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= Summery 59
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From preliminary demultiple results, the free surface related multiples
are well modeled.

High frequency residual diffraction tails will be attenuated by following
processing.

For final production, a simultaneous subtraction with both MWD and
SRME model will be tested to achieve better quality demultiple data.



