Petroleum Technology Development Journal

Detection of Overpressure in X Field in the Niger Delta (Central Swamp Onshore Niger
Delta basin) Using Well-log and Repeat Formation Tester Data

By
Lawrence Idahosa*, Etim Uko*, and Chigozie Israel-Cookey*

ABSTRACT

Well-log and Repeat Formation Tester (RFT) data were used for the detection of overpressure in
X Field in the Niger Delta, using sonic, gamma ray, density and calliper logs and RFT data.
ROKDOC software was used for the analysis of these data. And the result compared with the
RFT log data. The result shows that the onset of overpressure was observed in Wells A and B
depth below 7700ft and in Well C at a depth below 7150ft respectively. The formation pressure
gradient ranges from 0.836 psi/ft to 0.934 psi/ft for Well A, from 0.830 psi/ft to 0.928 psi/ft for
Well B, and from 0.830 psi/ft to 0.967 psi/ft for Well C. Overpressures in the study area are as a
result of compaction disequilibrium and secondary mechanism. That is the point at which fluids
are no longer being expelled effectively due to low permeability as the rock attempts to compact.
The results of the present study would be useful in assessing seal effectiveness, mapping of
hydrocarbon migration pathways, trap configuration, basin geometry, basin modelling, and safe
and economic drilling.

Keywords: Overpressure, disequilibrium compaction, shale, pore pressure detection, fracture
pressure.

INTRODUCTION

Overpressure is a major concern in exploration and production of oil and gas. Pore pressure
prediction has been a vital concern to the oil and gas industry for many decades. As the oil and
gas industry explores for deeper targets, it has been noted that most sedimentary basins exhibit
overpressures® 2. Overpressured formations are characterized by (though not limited to) the
following properties when compared with a normally pressured section at the same depth: (1)
Higher porosities (2) Lower bulk densities (3) Lower effective stresses (4) Higher temperatures
(5) Lower interval velocities (6) Higher Poisson’s ratios (7) Velocity reversals® 4.
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Overpressure poses a major threat to the success of exploration and production of hydrocarbons.
Rapid processes of deposition and sedimentation that builds up tertiary basins have resulted into
under-compaction at depths®. It is commonly accepted that compaction results majorly due to
vertical stress induced by deposition or tectonic activities. Rapid burial rate gives sediments less
time to dewater. Lithologically, fine grained sediments reduce the permeability thus impeding
dewatering.

This fluid retention is most favoured by the presence of low permeability rocks such as shales,
evaporates, and well cemented carbonates often referred to as seals. This seal prevents the escape
of pore fluids at rates sufficient enough to compensate for the rate of increase in vertical stress
induced by the overlying beds, and thus the pore fluid pressure begins to carry a large part of the
load, and thereby increase the pore fluid pressure®. Pressure compartments are characterized by
their distinct pressure regimes which affect the maturation, migration and trapping history of
hydrocarbons’ 8. An understanding of the rock/fluid characteristics of the subsurface formation is
of critical importance in the evolution of oil and gas fields. The aim of this work is to detect
Overpressure in X Field Central Swamp Onshore Niger Delta basin in the Niger Delta using
Well-log and Repeat Formation Tester Data.

GEOLOGIC SETTING OF THE STUDY AREA IN THE NIGER DELTA
The Niger Delta is situated at the West African margin of the Gulf of Guinea The study area is
located in Central Swamp Onshore Niger Delta basin. 4° 4960” N and 6° 0’ 0” E. (Figure 1).

o

— Pipeline
O Emi-Field

Figure 1: Map of X field in the Niger Delta
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The stratigraphic sequence of the Niger Delta basin has been described by® ¥ . The Delta is
composed of three major structural Formations: Akata, Agbada and Benin Formations (Figure 2).
The Benin Formation is the upper alluvial coastal plain depositional environment of the Niger
Delta Complex. It consists of coarse grained sand stones, gravel lignite streaks and wood
fragments with minor intercalation of shales.
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Figure 2: Akata, Agbada and Benin Formations

The Agbada Formation underlies the Benin Formation. It was laid down in paralic brackish to
marine fluviatile, coastal environments. It is made up mainly of alternating sandstone, silt and
shale. The Akata shales are mobile, under-compacted and typically overpressured. They are
considered to be the main source rock of the Niger delta with the upper part considered mature
source rock™!,

METHODOLOGY

Gamma Ray (GR), Resistivity (Resis), Density (Rho), Sonic (Vp) and Caliper (Cal) Logs. data
for this work were obtained from Shell Petroleum Development Company (SPDC). ROKDOC
software was used to carry out the interpretation of the sourced data. Quality control checks were
carried out on the data. Correct log units and scales were set in the ROKDOC project before
loading the data set. Density (Rho) unit in g/cm?®, Resistivity (Resis) unit in ohmm, Sonic (Vp)
unit in m/s, Caliper (Cal) unit in inches and Gamma ray (GR) unit in API. Depth discrepancies,
correct scaling, spikes and gaps were also observed the coordinate system and the reference
elevations were checked and accurately set in ROKDOC to map the project in a correct
geographic location in space. Overburden stress and Shale Volume was determined using GR
logs. Normal Compaction trend (NCT) of Shale and Relationship between V,-Rho crossplot was
established?.

9 Short, K.C., and Stauble, A.J. 1967. Outline of geology of Niger Delta: American Association of Petroleum
Geologists Bulletin, VVol. 51: 761-779.

10 Avbovbo, A.A. (1978). Tertiary Lithostratigraphy of Niger Delta. American Association of Petroleum Geologists
Bulletin, Vol. 62: 295-300

1 Ekweozor, C. M.and Daukoru, E.M. 1984.Petroleum source bed evaluation of Tertiary Niger Delta. American
Association of Petroleum Geologists Bulletin, Vol. 70: 48-55

12 Hoesni, M. J. 2004. Origins of overpressures in Malay basin and it influence on petroleum system. PHD.Thesis,
Durham University.
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Shales are preferred lithology for pore pressure interpretation because sandstones have different
compaction properties and cannot be used directly for pore pressure interpretation. Overburden
stress was generated for well A, NCT was generated for well A and Vp-Rho crossplot for well A
was carried out.

The volume of shale was calculated from the GR log using the equation:

GR,,, —GR..
log min (l)

V.. =
" (GRmax - GRmin )

Where Vsh = Volume of shale; GRio,g = Gamma ray reading of formation; GRmin = Minimum
Gamma ray (Clean sand); GRmax = Maximum gamma ray (Shale). The Volume of Sand was
calculated using the equation: Ve = 1-Vshale. A shale cutoff of 0.65 (a shale limit set in
Rokdoc) was applied to the Vshae to make a lithologic discrimination between sand and shale
sequence, such that interval with volume of shale less than 0.65 is class as sand and intervals
with Volume of shale greater than 0.65 is grouped as shale.

Since pressures are predicted in shale, the velocity reading within the clean shale intervals were
picked out (termed Vp shale trend), from which the normal compaction trend is established.

The observed velocity in shale (V, shale trend) and the velocity of a normally compacted shale
(the result of fitting a line of best fit to the shallow section assumed to be normally compacted)
are inputs in Eaton model equation. Using Rho log, the bulk density log is used in the calculation
of the overburden stress.

The exponential equation was used to calculate the Rho fit:

Rho = (Rhopawin — Rhog,, ) expl=b.zml) @)

Where: Rhogmy = density at depth z below mudline; Rhogvarixyy = matrix density,
Rho(rop) = density at mudline (seabed) and b is the compaction coefficient.

RFT data are measured data at reservoir intervals to which the results of the prediction are
compared. RFT points were represented as a green triangle on the pressure view interface
(Figure 10, 11 and 12), which serves as landmark markers confirming the accuracy or not of our
prediction. If the predictions correlate well with the RFT points, it is an indication that the results
of the prediction at other points where there is no RFT data can be trusted.

Acoustic sonic velocity is inputted into the equation of the two methods using ROKDOC to
establish the relationship. It is crucial to establish a relationship between velocities and pore
pressure using offset well data. This is because, it enables us to test how reliably well, the
acoustic parameter can be used to determine the formation pressure and to derive the calibration
parameters as well required in the methods used.
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Equation 2 is the founding equation based on®* theoretical soil mechanics, upon which the two
models** ¥ were based.

A derivation Eaton and Bowers relationship from Terzhagi relationship is as shown:

c=S-P 3)
EATONS MODEL
3
S (VLJ @
AV, Y’
Then P, =(S,-P,)| —= (5)
A Pnorm
BOWERS MODEL
vV, =V, +Ac,” (6)
1
V, -V, e
e (7)
1
V, -V, e
P,=3S,— y (8)

where: ¢ = effective stress; S = overburden stress; P = pore pressure; on = Effective Stress of a
normal compaction; vs, = Velocity of normally compacted formation, v = Observed velocity; Pp =
formation pore pressure gradient; P, = hydrostatic pore pressure gradient (normally 0.45 psi/ft or
1.03Mpa/km, dependent on water gradient salinity); Vpops = velocity observed; Vpnom =
velocity on normal trend; Vp = the compressional velocity at a given depth; Vm = the
compressional velocity in the mudline (i.e. the sea floor or the ground surface); A and B are the
parameters calibrated with offset velocity versus effective stress; c.= effective stress.

The result of Eaton equation and Bowers equation was called Eaton model and Bowers model in
the final prediction. This was come about by putting the various parameters in the equation for

13 Terzaghi, K., 1943. Theoretical soil mechanics: John Wiley and Sons, Inc.

14 Eaton, B.A. 1975. The equation for geopressure prediction from well logs. Society Petroleum. 50-63.
15> Bowers, G. L. 1995. Pore pressure estimation from velocity data: Accounting for overpressure
mechanisms besides undercompaction: Society of petroleum Engineer Drilling and Completions, 1-19.
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each well and the results of that exercise was plotted against depth to get the blue line and the red
line termed Bowers and Eaton model.

The detected pore pressure was applied in*® equation of fracture pressure prediction to determine
the minimum stress at which a formation will fracture.

Fo =K (Sv—Pp) +Pp ©)
where Sy = Lithostatic stress; P, = Pore Pressure; K = Stress ratio; Fp = Fracture pressure. The
fracture pressure is the black line in (Figures 10, 11 and 12).

Repeat formation tester (RFT)

The repeat formation tester (RFT) tool was designed to measure formation pressure quickly and
accurately. It measures pressure at specific points on the borehole wall. Repeat formation test
tool measures the following pressures.

A. The hydrostatic pressure of the fluids in the well, it produces two readings.

B. The pore pressure of the formation.

C. The pressure transient induced by the withdrawal of 2 small samples
Beside the valuable information which can be gained, RFT also save rig time'’.
Repeat Formation Tester Data for Well A, B and C
MD = Measured Depth, TVDkb = True Vertical Depth below rig floor
TWT = Two way Time, TVDss = True Vertical Depth subsea

PType = Pressure Type, PForm = Pressure Form

Figure 3,4 and 5 represents the plot of RFT pressure against depth for well A, B and C.

16 Matthews, W.R., Kelly, J. 1967. How to predict formation pressure and fracture gradient. Oil and Gas Journal.
V/0l.780 No.65: 92-106.
17 Serra, 0.1986.Advanced interpretation of wireline logs. Princeton Junction, NJ: Schlumberger.
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Table 1: RFT data for well A

Pressure | MD

3226.56 | 7479.25
3263 7577.4
4557 8360
5433 | 9758.75
5432 9822.6
4684.9 | 10050.85
4766.04 | 10090.11
4756.04 | 10119.19
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Figure 3: A plot of Pressure — Depth for well A

88



Table 2: RFT Data for Well B

MD TVDkb TVDss Pressure
7707.97 7707.97 7660 3315
9481.97 9481.97 9434 4359.1
9481.97 9481.97 9434 4359.1

11023.97 | 11023.97 10976 5321.8

11023.97 | 11023.97 10976 5316.8

11033.97 | 11033.97 10986 5400

11867.97 | 11867.97 11820 6275.6

11877.97 | 11877.97 11830 6370.8

RFT Pressure (psi)
0 1000 2000 3000 4000 5000 6000 7000
0 1 1 1 1 1 1 1
2000
4000
E 6000
=
g 8000 -
(]
10000
12000
14000 -

Figure 4: A plot of Pressure - Depth for well B

89



RFT Data for Well C

MD TVDkKb TVDss Pressure
8512.01 8512.01 8320.82 4922.57
8518.04 8518.04 8326.85 4920.1
8519.05 8519.05 8327.86 4922.72
8525.08 8525.08 8333.89 | 4925.68
8631.09 8631.09 8439.9 | 5043.44
8646.02 8646.02 8454.83 5046.4
8665.04 8665.04 8473.85 | 5050.98
8666.01 8666.01 8474.82 | 5166.53
8934.04 8934.04 8742.85 5680.7
8950.06 8950.06 8758.87 5760.14
8951.08 8951.08 8759.89 5760.98
9034.19 9034.19 8843 5762.23
9069.07 9069.07 8877.88 5760

9170.1 9170.1 8978.91 4779.16
9220.05 9220.05 9028.86 | 4869.17
9670 9670 9478.81 | 6084.83
9676 9676 9484.81 | 6085.17
9824 9824 9632.81 | 6105.73
9831 9831 9639.81 | 6106.77
9847 9847 9655.81 6109.51
9888 9888 9696.81 6117.54
9903 9903 9711.81 6120.7
9938 9938 9746.81 6128.48
9972 9972 9780.81 6135.96
9987 9987 9795.81 6137.75




10005 10005 9813.81 6141.75
10026 10026 9834.81 6151.84
10044 10044 9852.81 6160.41
10062 10062 9870.81 6167.17
10260 10260 | 10068.81 6268.9
10272 10272 | 10080.81 6274
10287 10287 | 10095.81 6278.3
10542 10542 | 10350.81 6385.94
10568 10568 | 10376.81 6396.53
10581 10581 | 10389.81 6401.2
11154 11154 | 10962.81 8536.7
11158 11158 | 10966.81 8551.24
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Figure 5: A plot of Pressure versus Depth for well C

From (Figure 10, 11 and 12) RFT Data were used for the detection of overpressure by comparing
its data with pressure data from Eatons and Bowers model to see if they matched.

RESULTS AND DISCUSSION

A view of all Logs used for well A is displayed in (Figure 6). From Figure 7, the grey line on the
right represents overburden pressure of a fixed gradient, while the black line is the estimated
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overburden gradient from density log with the error margin in dotted line. To the left-hand side is
the density log (Rho) and the Rho fit. The following logs were used for the detection of
overpressure. (Figure 8) Showing sonic velocity generated NCT. (Figure 9) V, — Rho crossplot

(Coloured by depth).
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Velocity—density crossplot for the wells analyzed plot a typical compaction disequilibrium curve
for Well A. The lithology log derived from GR log showed a typical sand dominated Benin
Formation for Well A and Well B, while Well C present an evidence of unloading with
continuous reduction in velocity as density remains constant. The overburden gradient derived
from the density log plotted parallel to the line of a fixed gradient of 1.0 psi/ft and it ranges from
0.836 psi/ft to 0.934 psi/ft for Well A, 0.830 psi/ft to 0.928 psi/ft for Well B, and 0.830 psi/ft to
0.967 psi/ft for Well C. The onset of overpressure was observed at 7,700 ft, 7,700 ft, and 7150 ft
respectively for Well A, B, and C which correspond with the first Agbada shale Formation.
Bowers loading model and Eaton model used for detection of overpressure at the interval shown
to have undergone compaction disequilibrium gave a good match with the measured pressure
where available, but under predict at the intervals suspected to be undergoing unloading. A
maximum velocity (Vmax) of 3393 m/s was observed at depth (dmax) 10148 ft (TVD), before the
unloading process started. The result of the prediction showed that Well A and B increase from
hydrostatic pressure gradient (0.433 psi/ft) to about 0.6 psi/ft (mild over pressured), while Well
C increases from hydrostatic to about 0.66 psi/ft to a depth of 10148 ft, before unloading result in
a change of the gradient which increases to pressure gradient of about 0.72 psi/ft (hard
overpressure). (Figure 10, 11 and 12), represents the final prediction of pressure-depth profile of
Well A, Band C
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Figure 10: Pressure-Depth Profile Well A Final Figure 11: Pressure-Depth Profile Well B Final
Prediction. Prediction
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Table 1: Pressure results for well A (Where TVDm is the Depth in feet and EATON and
BOWERS are the pressure derived from their Model).

TV Eato | Bowe | TV | Eato | Bowe | TV Eato | Bow | TV Eato | Bow | TV Ea Bow

Dm

Dml | n rs n rs Dml | n ers Dml | n ers Dml | ton | ers

(ft) | (psi) | (psi) (psi) | (psi) | (ft) | (psi) | (psi) | (ft) | (psi) | (psi) | (ft) | (ps | (psi)

TIM.3L 3341457 333471 3340.163 3703.573
3342741 3I703.797

3343.23 3707.361
3347.663 3709.19¢
3330081 3711004
353241% 3712675

3390949 3969302 774581 3373S04 3IFEI7I3  TIT0SL 3424747 3512986
TIDO.EL 3341381 3334715 3331931 3ITE5.512 774734 33738 3385554 TIT0BL 3426667 3524.325
TIN131 334124 3334733 3332.129 3366.323 774784 3373484 3ITEI.S2F  TFITLIL 3422635 3529.702
TTOAEL 3341133 33M4TE 7yaami 3372746 3BE6.833 774531 33TRTLS 3SES.3SS  TUVLEL 3430532 362741
TT0Z.31 3341041 3334794  77as3i 3393379 3ITET.3A4 FT48B1 337IATI 33E9.13 TFITI3L 3432653 352B.336
FIOL.EL 3340963 3I54.833 TY2S.EL 333408 3I67.864  FT4S.3L IITLSIS 3Be4.556  TITLEL 343475 3530.024
TIOI.AL 33405 IIBAETE TT2E.3L 3304658 3IPEE.3F TT4S.BL 33705807 3BEASEL  TTTIEL 3435521 3831511 3514653 3714307
TFI05.8L 3340.831 3354532 772684 3395.384 3368.547 77031 33T0.285 3384.288 3432071 3533.012 3716881 3T13.573
TTO4.3L 3340.B17 3IB4EHI  TYLT.3L 3305085 36308 TTIOEL 33677 3IBEA.0EE 3241237 3834322 TTST.BL 3IIEHES 3TL7.3E4
F704.1 334075E 333307 T727.E4 3336806 3002 FTIL3L 335942 3ITEIITS 3243409 3536.03% TTSE3L 3BELO0LS 3ITLE.E35
TSI 3340754 3359493 772S.34 3397.943 3T70.635  FTILBL 3365161 3BE3.926 3443953 3537.367 3TELHEE  3TR0.242
77051 3340804 3993237 TTS.EL 3335258 3ITL243  TTIREL I3EES4T 3ITEIETA  FITREL 3447776 3IS3IN.002 TTHS.3L 364831 3ITILNES
770531 3340825 3399.395 772934 3339071 3ITLEIS  TTIZEL 33EEETI 3ITMIE22 TTTESL 3445571 3IS40.527 TTSS.EL 365987 ITILE6E
770684 334086 3NST.484  TTISEL 3398861 3572443 TTIE.3L 3365455 3TEIE06  TITS.EL 3432404 3542137 TFEGO.3L  3IISE.23  3ITI4.065
T707.34 2340823 3ssm.Eis 773031 33E0.665 337084 T7IS.BL 3365421 3TEI.ENF  FIIV.SL 3434235 3S43.537 TFEGO.BL 35577 3TIS.209
3362928 3II/A0IT FIITEL 34I63TT 36444 337123 3726.153
770531 334107% 3sf9.egy  T73L31 3362337 3574347 TIILEL 3365901 3IBA3ES  TUVEEL 3438523 3546.593 337261 3727.328
70581 3341473 3sgogy  TTILEL 33EIAST 3ITI.0LE  TINIL 338737 3MPASNE  TITEEL 3450.655 3548.184 3973948 3728.319
TP0S.31 3341254 3%96.23% T73IZ3L 3382072 3FMTL 773381 3370.B5F 3IFBITIT TITE.31 34elB5% 3545.733 3373177 3729.168
3364952 3376.437  T7I63L 337LETE 3IZB6.4BE  TITR.EL 3465121 3591287 3976.41 3730.204
FIES.04T 3IFTI.IZE F7I6.BL 3373072 3I3ET.334  FTEO3L 3457.37 3ISTZ.ETS IT77.EL% 3731448
3367033 33TE.003  TTITEL 3374947 3IIMA AT FIE0.EL 3465644 3ISI44TE THOSIL  IITES 3ITIZOLN
3367.93% 337E.704  TTITEL  33TES  3IE5.94  T7EL31 3471946 3I5TE.097 TEOLEL 3ITIEIT  ITILES
3362732 3975.33  T7IE3L 33ITESE3 3390342 FrEiE4 3474253 3577743 TEOS.IL IIELOEE 37ITAEL
3369.438 3379.304  TTISEL 331035 3IINLTIZ  77Er3L 3476667 3599423 TEOS.EL 3IE2132 37I4N95
3370053 33B0.431  T7IS3L 3383403 3IFS4198  FrErEl 3479102 3561134 TEOS.3L 3923432 3730334
3370.726 33B0.383  TTISEL 33EZANE 399396 F7E331 3481979 3ISEL.ETL TEOS.EL 395405 3736.095
3371329 33813 776031 3387159 3396.937 77E3 84 3454083 3564626 TEOT.3L 3384823 3736.739
3371.854 33B1.3B88 TTE0.EL 333321 3358.343  7rza3i 342551% 3566.403 TEOT.EL 35E3TRS  37IT.IER
773IT.BL 33ITZALE 3382.448 TIEL3L 3351208 3TFST0E FrEsEl 3489189  3EES.21 TEOS3L  3IZ6.4% 3ITIT.ENG
773531 3372.B7! 33B2.562 TIELEL 3353161 3504.048  7rEs3i 3451821 3I5T0.055% TFEOS.EL 3IET.AEL ITIEITS
$3438E7 3339036 oo3zpy  33732e 3EA2T FIEZAL 3353084 3502367 grEsEL 34543 367054 TEOSIL IIEFEIZ 37I9ALT
TTAZEL 3344208 33T0285  oo353) z37zsay 3sE3va TTEREL 335638F 3503573 Trmgai 340T.24% 3573.54T TEOS.EL IUSE.443 3739.633
FILE3L 3344341 339785 p3gpy 33vages 3sE3.E1L FTES3L 3398876 3SMASTL  gypspEr 3459534 357773 TEL0.3L 3389012 3740131
FILEEL 3344B52 3360032 gogn3y 3373SEs 39B4.074  TTESEL 3400737 360626 77gray IT0RTID 3STR.TIT TEL0BL 3353927 3740398
TATAL B343ZE1  33603F  gygppy 3374473 3384333 TTE43L 3402619 3507337 przye 3505925 3679.554 7EL1.31 3550.009 3TAL.043
TITEL 3343EAT IFE0.713 pqg3y 3374334 3384393 TTELEL BADMAED 3IE0B.E06  7ympaa 3508353 ISELTOZ THLL84 3IS0.463 3ITAL4TA
TTLE3L 3348048 33EL0IT  rqa@y 3374900 334541 TTED3L 3405256 3510062 grgzgr 3511259 3SE3.TAT TELLSL 3IS0.883 3ITALETS
TILEBL 3346463 3361412 7747231 3374635 3IBET.063 TFIENEL 0S40 361132 przeo3s 3914297 3ISET.S44 TRITEL 3YSL7EE 3742 2E
TIL31 3346838 3IELTE  razpy 3374722 3nED.zas  TTES3L 408511 3S12ITL grgogn 3547.227 3SET.EES TEL33L 3ISLEL1 3ITE1ELE
TTLS.EL 3347343 3BEZA62 774331 337476 3mEn4 FUESEL BALITID 3813237 pogp3a 3m20.204 3SES.STR 399152 374299
TTI0.3L 334TELL IBELIIF TT43.BL 33T47Er 3sEmsry FTETEL BML3NI4 3810085 posppr 3m2save 3SSIOGL 333218 374326
TI20.EL 3342253 3IFELSTI  TrA431 33T47LI 3mEsed7  TTETEL 3443329 3816366 g5y 3n 3526425 3554119 II52ALE 3743541
72131 3345751 363402 744 3374.63 3383.583  T7ES3L 3417071 3517661 gy51@1 3329042 3596.135 3952600 3743.732
TTILEL 3345306 3IBEI.E46  TT4N3L 337404F 3rEnT3c TUESEL BMIS0M3 3S1BSEL ooy 3p 3m3ased 3sSEATL 3752734 3744.013
T722.34 3345837 364305 TT4SEL 3374365 3sESTeE  FTER3L 3420835 3IS20.312 o5y 393473 3700019 3952.864 3744.21%
772281 330385 3ITE4THE  TTAE3L 3374463 3rEngra TUESBL 3AIIEAT 3SMLEIL 595331 353vasT 3T02.088 3952933 3744.381

TIOT.EL 3340353 3ssaTig  (S0EL 338148k 3mEesT 77

TIE.EL 3341.42% 3336.41E
TI0.31 33413571 3336612
TII0.EL 3341732 33362
TIL1.31 3341509 3I3IT.042
TIL1BL 3342104 3IIFTITT
TIL131 3341308 3IITTIZE
T7L1.EL 33423531 3357.7E3

334277 3338.048
3343.02% 3338315
3343256 3338.393
3343 383 3338571

CONCLUSION

High drilling non-productive time (pipe-stuck, lost circulation, kick and blowout) calls for a
critical re-evaluation of the methods and practices in detecting geopressure. Despite the advances
and widespread campaign for accurate pore pressure prediction and detection. The onset of
overpressure was observed at 7,700 ft, 7,700 ft, and 7150 ft for Wells A, B, and C respectively.
The result of the prediction showed that Well A and B increase from hydrostatic pressure
gradient (0.433 psi/ft) to about 0.6 psi/ft (mild over pressured), while Well C increases from
hydrostatic to about 0.66 psi/ft to a depth of 10148 ft, before unloading result in a change of the
gradient which increases to pressure gradient of about 0.72 psi/ft (hard overpressure). The results
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of the present study would be useful in assessing seal effectiveness, mapping of hydrocarbon
migration pathways, trap configuration, basin geometry, basin modelling, and safe and economic
drilling. Overpressures in Niger delta basin are because of compaction disequilibrium and
secondary mechanism. The use of seismic method to predict pre-drill overpressure, will give a
more accurate result.
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