$1-0+ domio TN (F o lod & Wl (Ol pl & i3 dlomo

5 eslital b gumian (5,005 ) Sldes (1 b 53 258 ailas 5 S o311 amlone
Slpl (A Olde (63,90 (o) p (RS S ke
T35 350 5 Ol e e UK Sl

P L
Ol ol bl Sl <
e o] et oSS o] rdigs oS "
Ol cdi Lo &5 sl /‘%ﬁ‘ur

OYVEIVA 15y g5 YA IVIY il o 5 )5)

oS>

Ly 0osd opl bl s S w36 5 (381 slacas 10 ol o9 3, 55keesl cle 4 (o) ) el yow oy cads lBLEST )
2B BLES] Caiun (3 055 S L e o ol S oS loj ) sy Sl gt (Bblio gl (glp Bl cps S b &S
B Sl ol Car ol > ¥ SlaitS (ol g (JBe )3 o8 Sl a3 55 cnl & 20 )8 4 )99y
S o oS (55 S sS soanl &y |y il atbate i) s Cosl W36 gl 5 Slyi §) 58 L oges s yus
el Ly 151 30 5 &1y Sy 38 St i 5 055 iichpo pliS i S 3 (B Sl st S sy
3 S 93 oyl dwloe dllie cpl 1 5)lgtul ] o9 Culi (5,8 ol ditad dtunly e g 4 &S 268 wilad g OB o]
5 S ol sz (Bl DS e oo hd g Jaa jledliul L jlgal (8 (e st 5)Si0j) lles Slb
i Wodly (53l y 5 Sllas gl dbia uoed g odd Cuiby slaodly cuasS y )l.\flwb Jolos 555350 3 @S wilad
Lis oMo aS 2 o el b dlpiddiy puiie Gy Jdo 4y bayye Olowls a8 dlae cpl o ot Hlo (Sl g, 1Y
Cuilby dia sl dayly «leMbl Cuas 0 e clacueS Cglle yolis 4 sbcwd g osd cuib y slrodly cuasS cuolis

Sy Aol s 4 55 ol Cosay SleMbl

Slled 155l ¢ ylow] W55l coll sy Jho a3 paite s g Jdo g8 Al (B o)1l 1 g AdS glmoly

Calculation of the bin size and migration aperture in a 3-D seismic survey
design using a linear velocity model: A case study of Ahwaz QOil Field
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Summary

In oil exploration, because of the anisotropy of the earth, the velocity of the waves in
horizontal and vertical directions are not uniform; however, with a good accuracy in
exploration procedures, we can assume that in a layer, velocity changes are limited as a
results of slow variations in density as well as the elastic properties of the layers in these
horizontal directions. In general, variations of the above mentioned parameters in
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horizontal directions are much slower than in vertical ones. For this reason, the
acquisition area is often divided into smaller areas; horizontal variations are neglected
while the same vertical velocity distributions are applied in any sub-area.

There are basically two methods in calculation of the bin size and migration aperture
in a 3-D seismic survey design. The first method is based on using a constant velocity
model which is not compatible with real conditions. In this model, we assume that the
medium between the surface of the earth and the target layer is replaced with supposed
layer and ascribe a constant amount velocity to this layer that is equal to the average
velocity in medium between the surface and the target layer. The second method uses the
model wherein the velocity changes with depth and therefore a linear velocity model is
assumed which is more compatible with reality in comparison with the previous method.
Whereas the linear velocity method can include all important wave propagation effects, it
involves a certain circular logic. This method, involves building a detailed subsurface
velocity model and uses ray tracing or other simulation techniques to customize the
survey for the local subsurface.

In Ahwaz Qil Field, the main target was Asmari Formation and the deep target was
Fahlian Formation. The 3-D seismic survey design of Ahwaz Oil Field was performed on
the main target located in the depth of 2900 m and the deep target located in the depth of
5000 m from the mean sea level. Ground level was about 15 to 40 m higher than the sea
level in this area. By considering the check shot, VSP and sonic log data from 14 well
logs, the image area was divided into 14 parts, so that the variations of the horizontal
velocity could be neglected in each part and the constant contribution for the vertical
velocity could be used. Finally, using the velocity values at the desired vertical depth to
the reflection point (target depth), the dip angles of the target horizon (dip of reflector at
the reflection Point) and the maximum frequency reflected from the main target, we were
able to calculate the bin size and migration aperture in each part. At last, we could select a
value for the bin size in this project.

In this study, we examined the parameters of the velocity-dependent 3-D seismic
survey design. These parameters included the bin size and migration aperture.
Conventional formula for the bin size and migration aperture for Ahwaz Oil Field was
carried out based on the linear model between the velocity and depth. As an intermediate
between constant velocity and interval velocity model, we have given expressions valid
for a linear velocity function. By using the linear velocity model, the design parameters
incorporated first-order ray bending. Hence, this method was adjusted to the reality and
led to better results compared to a constant velocity model.

Linear V(z) is an attractive approximation for three reasons. First, this kind of velocity
variation captures the first-order effect of the pressure and the temperature increases with
depth. It does not require detailed knowledge of the subsurface velocities. Second,
analytical expressions are available for the ray path geometry and travel times in such a
medium. Third, the linear V(z) propagation allows turning waves which have potential for
imaging dips beyond 90 degrees.

Migration aperture is overestimated by constant velocity calculations, whereas the bin
size is underestimated and this results in an increase in costs. On the other hand,
calculations based on a linear velocity model require a less migration aperture and a
larger bin size. The bin size and migration aperture are two sensitive economy
parameters. Hence, using a larger bin size and a smaller migration aperture obtained from
a linear velocity model, the cost of a 3-D seismic survey design will be decreased.

Key words: Bin size, migration aperture, linear velocity model, constant velocity model,
Asmari Formation, Fahlian Formation
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AHWAZ No. 006 , Ve=3100 (m/'s) , K= 0.48 (I/m) V(z) = 0,482+ 3100
V(2900) = 4492 (m5) . Vel 2900)= 3572 (mvs)
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Main Target (Asmari Formation)

Log No. V(2900m) (m/s) frmax (HZ) Max Dip (deg) Bin Size (m)
AHWAZ-005 3426 55 28.5 33.0
AHWAZ-006 4492 55 12.5 94.5
AHWAZ-008 4695 55 11.0 109.0
AHWAZ-010 4472 55 12.5 94
AHWAZ-011 4186 55 14 79.0
AHWAZ-020 4212 55 9.0 117.0
AHWAZ-046 3990 55 10.0 101.0
AHWAZ-114 3912 55 18.5 56
AHWAZ-116 4154 55 12.5 87.0
AHWAZ-117 4202 55 26.5 43.0
AHWAZ-119 4140 55 10.0 106.0
AHWAZ-120 4260 55 9.0 121.0
AHWAZ-124 4078 55 18.5 58.5
AHWAZ-151 4438 55 18.5 64.0
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Deep Target (Fahlian Formation)

Log No. V(5000m) (m/s) fnax (H2) Max Dip (deg) Bin Size (m)
AHWAZ-006 5500 50 22.0 74.5
AHWAZ-008 5850 50 7.0 238.0
AHWAZ-010 5375 50 0.1 2125
AHWAZ-011 4900 50 26.0 56.0
AHWAZ-114 4500 50 18.0 72.0
AHWAZ-116 4700 50 10.0 132
AHWAZ-117 5000 50 22.0 68.0
AHWAZ-124 4750 50 27.0 53.0
AHWAZ-151 5320 50 16.0 97.0
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Main Target (Asmari Formation)

Log No. V ave(2900m) (m/s) fmax (Hz) Max Dip (deg) B'?n?)'ze
AHWAZ-005 3700 55 28.5 35.0
AHWAZ-006 3572 55 12.5 75
AHWAZ-008 3551 55 11.0 82.0
AHWAZ-010 3571 55 12.5 75.0
AHWAZ-011 3556 55 14 67.0
AHWAZ-020 3434 55 9.0 96.0
AHWAZ-046 3210 55 10.0 82.0
AHWAZ-114 3528 55 18.5 50.5
AHWAZ-116 3477 55 12.5 73.0
AHWAZ-117 3511 55 26.5 36.0
AHWAZ-119 3328 55 10.0 85.0
AHWAZ-120 3406 55 9.0 103.0
AHWAZ-124 4077 55 18.5 58.5
AHWAZ-151 3536 55 18.5 51.0
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Main Target (Asmari Formation)

Log No. Z(m) Max Dip (deg) MAc
AHWAZ-005 2900 28.5 1556
AHWAZ-008 2900 11.0 580
AHWAZ-010 2900 12.5 638
AHWAZ-011 2900 14 725
AHWAZ-020 2900 9.0 478.5
AHWAZ-046 2900 10.0 552
AHWAZ-114 2900 18.5 957
AHWAZ-116 2900 12.5 638
AHWAZ-117 2900 26.5 1444
AHWAZ-119 2900 10.0 522
AHWAZ-120 2900 9.0 435
AHWAZ-124 2900 18.5 957
AHWAZ-151 2900 18.5 957
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Deep Target (Fahlian Formation)

Log No. Z(m) Max Dip (deg) MAc
AHWAZ-006 5000 22.0 1950
AHWAZ-008 5000 7.0 600
AHWAZ-010 5000 1.0 50
AHWAZ-011 5000 26.0 2450
AHWAZ-114 5000 18.0 1650
AHWAZ-116 5000 10.0 900
AHWAZ-117 5000 22.0 2000
AHWAZ-124 5000 27.0 2500
AHWAZ-151 5000 16.0 1400
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Main Target (Asmari Formation)

Log No. V(2900m) (m/s) k(1/m) Max Dip (deg) MA,, (m)
AHWAZ-005 3426 0.04 28.5 1480
AHWAZ-008 4695 0.55 12.5 545
AHWAZ-010 4472 0.43 12.5 563
AHWAZ-011 4186 0.34 14 666
AHWAZ-020 4212 0.28 9.0 369
AHWAZ-046 3990 0.35 10.0 512
AHWAZ-114 3912 0.28 18.5 881
AHWAZ-116 4154 0.26 12.5 591
AHWAZ-117 4202 0.38 26.5 1214
AHWAZ-119 4140 0.35 10.0 465
AHWAZ-120 4260 0.4 9.0 353
AHWAZ-124 4078 0.32 18.5 842
AHWAZ-151 4438 0.42 18.5 838
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Deep Target (Fahlian Formation)

Log No. V(5000m) (m/s) k(1/m) Max Dip (deg) MA,, (m)
AHWAZ-006 3510 0.04 22.0 1517
AHWAZ-008 5850 0.55 7.0 471
AHWAZ-010 5375 0.43 1.0 52
AHWAZ-011 4900 0.34 26.0 1934
AHWAZ-114 4500 0.28 18.0 1393
AHWAZ-116 4700 0.26 10.0 707
AHWAZ-117 5000 0.38 22.0 1658
AHWAZ-124 4750 0.32 27.0 2024
AHWAZ-151 5320 0.42 16.0 1172
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