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= Processing flow

1. Convert to CGG internal format 18. Residual linear noise attenuation (residual LNA)
2. Nav merge / trace edit 19. Trace regularization & interpolation

3. Low cut filter 20. Velocity Analysis

4. Time Variant Scaling (TVS) & Resample to 4ms 21. Radon Demultiple

5. Swell noise attenuation (SNA) 22. Footprint Removal

6. Debubble 23. Diffracted Multiple Removal

7. Linear noise attenuation (LNA)

8. Tidal statics correction

9. 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)
17.Simultaneous Subtraction of MWD & SRME
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= O UtlINE

=  Objective:
To attenuate diffracted multiple energy.

= Procedure:

- The process is based on the difference in frequency content between primaries and multiples.
- Attenuation is tested with designed time window (WBT*2 -100 ~ 9500ms).
Multiple attenuation is tested common offset (near 250m, middle 1750m, far 4050m).

= Display:
Stack, common offset (subline, crossline).

= Observation & Recommendation:

Diffracted multiple energy is attenuated and primaries are untouched. It's recommended to apply for
production.
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=== Test location 4
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Stack
- subline 230
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Stack before Diffracted Multiple Removal

SUBLINE 230/ CROSSLINE
449 656 863 1277 1484 1691 1098 2108 2312 2010 2726 2033 3140 3554 a6s 4178 am2 ases 4796 so03 5210 51930
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Stack after Diffracted Multiple Removal

SUBLINE 230 / CROSSLINE
a4 656 863 1277 1691 1098 2108 2312 2726 2933 3140 3347 3854 3761 a17s a382 asey 4796 5210
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Difference before - after

SUBLINE 230/ CROSSLINE
449 656 863 1277 1484 1691 1008 2108 2312 2010 2726 2033 3140 3347 3554 3761 a6s 4178 am2 ases 4796 so03 5210 51930
0
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Zoom in Stack before Diffracted Multiple Removal

SUBLINE 230 / CROSSLINE

2420 2841 2662 2783 2904 20285 3146 3267 3388 9509 3751 3993 a114 4238 4477 4598 a719 4840 4961 5082 5203 5324
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Zoom in Stack after Diffracted Multiple Removal

SUBLINE 230 / CROSSLINE

2420 2841 2662 2783 2904 20285 3146 3267 3388 9509 3751 3872 3993 a114 4386 4477 4598 a719 4840 4961 5082 5203 5324
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Difference before - after

SUBLINE 230 / CROSSLINE
2420 2841 2662 2783 2904 20285 3146 3267 3388 9509 3630 3781 3872 3993 a114 4238 4386 4477 4598 a719 4840 4961 5082 5203 5324
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Zoom in Stack before Diffracted Multiple Removal

SUBLINE 230 / CROSSLINE
1070 1139 1208 1277 1346 1418 1484 1853 1622 1691 1029 1898 1967 2036 2108 2174 2243 2381 2450
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Zoom in Stack after Diffracted Multiple Removal

SUBLINE 230 / CROSSLINE
1070 1139 1208 1277 1346 1418 1484 1853 1622 1760 1029 1898 1967 2036 2108 2174 2243 2381 2450
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Difference before - after

SUBLINE 230 / CROSSLINE
863 932 1001 1070 1139 1208 1277 1346 1418 1484 1853 1622 1691 1760 1029 1898 1967 2036 2108 2174 2243 2912 2381 2450
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Common Offset Subline 230
- offset 350m

- offset 1750m

- offset 4050m
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Common Offset 350m before Diffracted Multiple Removal

SUBLINE 230/ CROSSLINE
$30 o asu 684 1362 1508 1004 2040 2266 2492 2710 2044 170 622 3848 4074 430 as26 4782 4978 204 5430 56870  ow
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Common Offset 350m after Diffracted Multiple Removal

SUBLINE 230/ CROSSLINE
$30 o asu 684 1508 1004 2040 2266 2492 2710 2044 170 3848 4074 aso0  as2e 472 a9ne 56870  w
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Difference before - after

SUBLINE 230 / CROSSLINE
30

232 ase 604 1362 1ses  1sl4 2040 2266 2492 2718 2944 3170 3396 3622 34D 4074 4300 4526 4752 4978 5204 8430 see>0
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Common Offset 1750m before Diffracted Multiple Removal

SUBLINE 230/ CROSSLINE
$30 o ase 684 1362 1508 1004 2040 2266 2492 2710 2044 170 3396 622 3848 asa6 a7z asve 204 5430 56870
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Common Offset 1750m after Diffracted Multiple Removal

SUBLINE 230 / CROSSLINE

FED B w owm w ow
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Difference before - after

SUBLINE 230 / CROSSLINE
30

232 ase 604 1362 1ses  1sla 2040 2266 2492 2718 2944 3170 3396 3622 34D 4074 4300 4526 4752 4978 5204 8430 see>0
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Common Offset 4050m before Diffracted Multiple Removal

SUBLINE 230/ CROSSLINE
$30 o ase 684 1362 1508 1004 2266 2492 2710 170 3396 622 3848 4074 aso0  as2e 472 asne 5430 56870  ow
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Common Offset 4050m after Diffracted Multiple Removal

SUBLINE 230/ CROSSLINE
$30 o ase 684 1362 1508 1004 2040 2266 2492 2710 2044 170 3396 622 3848 4074 430 as26 4782 4978 204 5430 56870  ow
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Difference before - after

SUBLINE 230 / CROSSLINE
30

232 ass 604 1362 1ses  1sl4 2040 2266 2492 2718 2944 3170 3396 3622 34D 4074 4300 4526 4752 4978 5204 8430 sede>0
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Stack

- subline 470

dcce

Passion for Geoscience



Stack before Diffracted Multiple Removal

SUBLINE 470/ CROSSLINE
0 sn 770 70 170 1870 1770 170 2170 2870 2770 170 3370 3570 2770 w70 4170 430 4170 5170

et
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Stack after Diffracted Multiple Removal

SUBLINE 470/ CROSSLINE
570 770 970 1570 1970 2170 2370 2970 3170 3770 3970 4170 4370 4570 4170 5170
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Difference before - after

SUBLINE 470/ CROSSLINE
0

0 sn0 770 970 1370 1570 a770 170 2170 2370 2870 2770 2970 W70 3370 3570 3770 3970 4170 4300 4870 4770 4970 8170
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Zoom in Stack before Diffracted Multiple Removal

SUBLINE 470 / CROSSLINE

1918 1450 1585 1720 1055 1990 2128 2260 2395 2530 2665 2800 2038 2070 3208 3340 3475 2610 3748 3880 4015, 4180 4205 4420 4585,

SV
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Zoom in Stack after Diffracted Multiple Removal

SUBLINE 470 / CROSSLINE

1918 1450 1585 1720 1055 1990 2128 2260 2395 2530 2665 2800 2038 2070 3208 3475 2610 3748 3880 4015, 4180 4205 4420 4585,

A AV
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Difference before - after

SUBLINE 470 / CROSSLINE
1918 1450 1585 1720 1055 1990 2128 2260 2395 2530 2665 2800 2038 2070 3208 3340 3475 2610 3748 3880 4015, 4180 4208 4420 4585,
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Zoom in Stack before Diffracted Multiple Removal

SUBLINE 470 / CROSSLINE
1045 1120 1198 1270 1348 1420 1498 1570 1645 2 1948 2020 2095 2170 2248 2398 2470 2845 2620 2698
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Zoom in Stack after Diffracted Multiple Removal

SUBLINE 470 / CROSSLINE
1120 1198 1270 1348 1420 1498 1570 1648 1720 1798 1870 1948 2020 2095 2170 2248 2320 2398 2470 2845 2620 2698
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Difference before - after

SUBLINE 470 / CROSSLINE
895 970 1045 1120 1198 1270 1348 1420 1498 1570 1648 1720 1798 1870 1948 2020 2095 2170 2248 2320 2398 2470 2845 2620 2698
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Common Offset Subline 470
- offset 350m

- offset 1750m

- offset 4050m
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Common Offset 350m before Diffracted Multiple Removal

SUBLINE 470/ CROSSLINE
70 2 ase 684 1508 1804 2040 2266 2492 2710 170 3396 622 4074 430 as26 4782 4978 204 5430 5670 !
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Common Offset 350m after Diffracted Multiple Removal

SUBLINE 470/ CROSSLINE
370 o ase 684 1362 1508 1004 2040 2266 2492 2710 2044 170 3396 622 384 4074 430 as26 4782 4978 204 5430 5670
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Difference before - after

SUBLINE 470/ CROSSLINE
70

232 ase 604 1362 1ses  1sla 2040 2266 2492 2718 2944 3170 3396 3622 34b 4074 4300 4526 4752 a4o7e 5204 saso  sesh/©
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Common Offset 1750m before Diffracted Multiple Removal

SUBLINE 470/ CROSSLINE
370 o ase 684 1362 1508 1004 2040 2266 2492 2710 2044 170 3396 622 3848 4074 asa6 a7z asve 204 5670
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Common Offset 1750m after Diffracted Multiple Removal

/ CROSSLINE
o 5670 M o w ow o ow o m w m w w w wmom
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Difference before - after

SUBLINE 470/ CROSSLINE
70 3y ase 684 1362 1508 1004 2040 2266 2492 2710 2044 170 3396 622 3848 4074 430 as26 4782 4978 204 5430 5670
0
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Common Offset 4050m before Diffracted Multiple Removal

SUBLINE 470/ CROSSLINE
370 o ase 684 1362 1508 1004 2040 2266 2492 2710 2044 170 3396 622 3848 4074 430 as26 4782 4978 204 5430 5670
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Common Offset 4050m after Diffracted Multiple Removal

SUBLINE 470/ CROSSLINE
370 o ase 684 1362 1508 1004 2040 2266 2492 2710 2044 170 3396 622 3848 4074 430 as26 4782 4978 204 5430 5670
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Difference before - after

SUBLINE 470/ CROSSLINE
70 3y ase 684 1362 1508 1004 2040 2266 2492 2710 2044 170 3396 622 3848 4074 430 as26 4782 4978 204 5430 5670
0
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Stack

- subline 712
dcGe
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Stack before Diffracted Multiple Removal

SUBLINE 712/ CROSSLINE
1840 1738 2128 2320 2818 2710 2908 3100 3208 3490 3685 3080 4075 4270 4465, 4660 a8ss
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Stack after Diffracted Multiple Removal

SUBLINE 712/ CROSSLINE
760 955 1348 1840 1738 2128 2320 2818 2710 2908 3100 3208 3490 3685 3080 4075 4270 4465, 4660 a8ss
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Difference before - after

SUBLINE 712/ CROSSLINE
565 760 955 1348 1840 1738 1930 2128 2320 2818 2710 2908 3100 3208 3490 3685 3080 4075 4270 4465 4660 a8ss
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Zoom in Stack before Diffracted Multiple Removal

SUBLINE 712/ CROSSLINE
2114 2229 2332 2441 2850 2659 2768 2077 2986 3204 3313 3422 2640 3749 3058 2967 4076 4188 4294 4403 as12 a621
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Zoom in Stack after Diffracted Multiple Removal

SUBLINE 712/ CROSSLINE
2114 2229 2332 2441 2850 2659 2768 2077 2986 3095 3204 3313 3422 2640 3749 3058 2967 4076 4188 4294 4403 4812 a621
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Difference before - after

SUBLINE 712/ CROSSLINE
2114 2229 2332 2441 2850 2659 2768 2077 2986 3095 3204 3313 3422 3831 3640 3749 3058 2967 4076 4188 4294 4403 4812 a621 4730
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Zoom in Stack before Diffracted Multiple Removal

SUBLINE 712/ CROSSLINE
980 1102 1224 1346 1468 1590 1712 1034 2078 2444 2566 2688 2010 3054 2176 3420 3842 3664
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Zoom in Stack after Diffracted Multiple Removal

SUBLINE 712/ CROSSLINE
980 1102 1224 1346 1468 1590 1712 1034 2444 2566 2688 2010 2932 3054 2176 3208 3420 3842 3664
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Difference before - after

SUBLINE 712/ CROSSLINE
980 1102 1224 1346 1468 1590 1712 1034 1956 2078 2200 2322 2444 2566 2688 2010 2032 3054 2176 3208 3420 3842 3664
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Common Offset Subline 712
- offset 350m

- offset 1750m

- offset 4050m
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Common Offset 350m before Diffracted Multiple Removal

SUBLINE 712/ CROSSLINE
712 2w e ise2  ases e 2040 2266 242 a2 30 s 3622 s 4ora  as0  asa 472 asie 208 oo
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Common Offset 350m after Diffracted Multiple Removal

SUBLINE 712/ CROSSLINE
712 2w e 1362 le4 200 226 2492 ana s 370 sws 3622 a8 4ora  as00 46 arsz  asre  sa0a oo
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Difference before - after

SUBLINE 712/ CROSSLINE
232 ase 684 1362 1588 1014 2040 2266 2492 2718 2944 3170 3396 3622 3848 4074 4300 4826 4782 4978 5204
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Common Offset 1750m before Diffracted Multiple Removal

SUBLINE 712/ CROSSLINE
712 2 s e a2 uses e zos0 228 242 ams 24 s0 amss 322 sora as0  asse arsz s saoa oo
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Common Offset 1750m after Diffracted Multiple Removal

SUBLINE 712/ CROSSLINE

712 sed12 By o ow o
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Difference before - after

SUBLINE 712/ CROSSLINE
232 ase 684 1362 1588 1014 2040 2266 2492 2718 2944 3170 3396 3622 3848 4074 4300 4826 4782 4978 5204

© 2020 CGG




Common Offset 4050m before Diffracted Multiple Removal

SUBLINE 712/ CROSSLINE
{12 oy ase 684 1362 1508 1004 2040 2266 2492 2710 2044 170 3396 622 3848 4074 430 as26 4782 4978 204 5430 sech!2 T w owow
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Common Offset 4050m after Diffracted Multiple Removal

SUBLINE 712/ CROSSLINE
712 5 aw em 132 ases e zod0 266 a2 2 44 a0 se:2 s a0 a0 asxe a2 asre 5204 T w owow
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Difference before - after

SUBLINE 712/ CROSSLINE
232 as8 684 1362 1588 1014 2040 2266 2492 2718 2944 3170 3396 3622 3848 4074 4300 4826 4782 4978 5204
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= Summary

= Residual diffracted multiple energy is attenuated, it's recommended to apply
for production.
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