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Introduction

The quest for optimization in the E&P industry has been the driving force for the trends of
innovations experienced in the industry. Amongst others, velocity modeling modules have led to
the accurate and precise velocity determination for interpretation of subsurface inhomogeneity
and true depth positioning from the generated time section of the subsurfaces of TM-Field
located between longitudes 6°77°80.11 - 6°80°'77.71 (Easting) and latitudes 4°61'74.50 —
4°62'93.33 (Northing) within the western region of the Niger Delta Area.

The main focal point of this project was on true depth positioning using three different velocity
approaches for accurate and precise structural interpretations.

Theory and/or Method

3D seismic interpretation and three velocity models- LinVel velocity model, Average cube
velocity model, and polynomial velocity model were used to delineate the subsurface
structures and true depth positioning of the TM-Field respectively, using the Schlumberger
Petrel software 2013 version. The processes included but were not limited to data loading,
frequency analysis, well correlation and top picks, spectrum analysis, fault mapping and horizon
picking, time surface generation, attribute analysis, velocity models and depth surface
positioning, and error correction. Two horizons of interest B1 and B6 resulting from the
synthetic and seismic tie were identified and mapped, which had good attribute signatures
(i.e. amplitude and RMS) for Fluid content in conformity with the correlation. A convolution of the
different velocity models with the generated time surfaces gave depth positioning. But after
correction from the error analysis, it was observed that the average cube velocity model was
better in accurate depth positioning, as its error margin deviation from the well top data is
minimal and acceptable when compared to others.

Keywords: Velocity Models, 3D interpretations, TM-Field, LinVel Velocity Model,

Polynomial Velocity Model, Average Cube Velocity Model, Horizon B1 & B6.



Calgary - Canada - May 13-17

geoconvention
19

_ ~_zsua m +[ TMO003_plan [TVD] |+# TAM0004_plan [TWD] |-+ TMO0005_plan [TVD] |+ -+ TM0006_plan [TVD] |
TvD GR TvD GR TvD GR TvD GR TvD GR TvD GR
1:2847 |0.00_gAPI_150.00) 1:2551 |0.00_gAPI_150.00) 1:2494 10.00_gAPI_150.00] 1:2501 |0.00_gAPI_150.00) 1:2558 [0.00 gAPI_150.00] 1:254410.00 _aAPI_150.00)
=55 = £ 725 3 [FreshEg | E=oi2] EicEE
7300 3 oy
=4l 7300
7400 3
e | 7400 -
vo+kz E 7500 3 =1 &P B1_Av.vel
B1_TOP. ERE 7500 4 || AbB1_TOP
_Avvel § 700 — = —l— == @ B1_vo+kz
vo+kz @& e 7600 & B1_voikz
7700
31_Poly & | = 7700 & B1_Poly
7800 3
780d 3— 7800 4
7900
7900 7900
8000 T
8000 I— — 8000
8100
s1od 8100
8200 3
204 3 5200 3
vo+kz & 8300 3
72535?%551 = ST /(-BBE_TOF
8400 5 E o 2/ @ B6_vo+kz
G ERE & B6_Av.vel
36_Poly &P 8550 3 ss0d 3 8500
[se00—
8508 3 =0 D B6_Poly
8700 3 i -
a7od £z00 9
ss00
ga0d 8800
8900 %j ise e i ]
8s0d 4
Error analysis of depth conversion with different velocity models.
Bl V0+KZ B6_VO+KZ
well mMd X-value | Y-value | Z-value well Md X-value | Y-value | Z-value
TMO006_plan 8227.41 | 482061.9 | 68509.4 | -7542.66 TMO006_plan | 9293.34 | 481858.8| 68523 -8373.64
TMO005_plan 7571.63 | 480365 69515 -7571.63 TMO005_plan | 8449.68 | 430365 69515 -8449.68
TMO0004_plan 7553.52 | 481860 69595 -7553.52 TMO004_plan 8427.5 | 481860 | 69595 -8427.5
TMO0003_plan 7596.24 | 482790.3 | 68651.1 | -7591.54 TM0003_plan | 8501.04 | 482735.1| 68710.2 | -B453.3
TM0002_plan 7542.66 | 479500 69200 -7542.66 TM0002_plan | 8380.88 | 479500 | 69800 -8380.88
TMO0001_plan 7540.85 | 481200 69280 -7540.85 TMO001_plan | 8375.45 | 481200 | 69280 -8375.45
Average 34.095 Average |0.453333333
B1_Av.Vel B6_Av.Vel
TMO006_plan 8227.41 | 482061.9 | 68509.4 | -7542.66 TMO006_plan | 9293.34 | 481858.8| 68523 -8373.64
TMO005_plan 7571.63 | 480365 69515 -7571.63 TMO005_plan | 8449.68 | 430365 69515 -8449.68
TMO0004_plan 7553.52 | 481860 69595 -7553.52 TMO004_plan 8427.5 | 481860 | 69595 -8427.5
TMO0003_plan 7596.24 | 482790.3 | 68651.1 | -7591.54 TM0003_plan | 8501.04 | 482735.1| 68710.2 | -B453.3
TM0002_plan 7542.66 | 479500 69200 -7542.66 TM0002_plan | 8380.88 | 479500 | 69800 -8380.88
TMO0001_plan 7540.85 | 481200 69280 -7540.85 TMO001_plan | 8375.45 | 481200 | 69280 -8375.45
Average |5.896666667 Average |18.01166667
TMO006_plan 8227.41 | 482061.9 | 68509.4 | -7542.66 TMO006_plan | 9293.34 | 481858.8| 68523 -8373.64
TMO005_plan 7571.63 | 480365 69515 -7571.63 TMO005_plan | 8449.68 | 430365 69515 -8449.68
TMO0004_plan 7553.52 | 481860 69595 -7553.52 TMO004_plan 8427.5 | 481860 | 69595 -8427.5
TMO0003_plan 7596.24 | 482790.3 | 68651.1 | -7591.54 TM0003_plan | 8501.04 | 482735.1| 68710.2 | -B453.3
TM0002_plan 7542.66 | 479500 69200 -7542.66 TM0002_plan | 8380.88 | 479500 | 69800 -8380.88
TMO001_plan 7540.85 | 481200 69280 -7540.85 TMO001_plan | 8375.45 | 481200 | 69280 -8375.45
Average 186.395 Average
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Residual analyses for the three different Velocity models of B1 and B6 depth map
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Corrected B1 & B6 depths matching with the well tops

Conclusions

The 3D and the average cube velocity model used, proved effective in the evaluation,
imaging and positioning of the true depth of the TM-Field, which has led to a better
positioning and understanding of the TM-Field structural geometry, reservoir architecture
for optimal recovery of hydrocarbon accumulation, which has been proven and to
evaluate the future potential, which is as yet unproven.
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