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Estimation of relative permeability curves from capillary
pressure data in one of iranian carbonate reservoir

Babak Shabani & Ezatallah Kazemzadeh

Abstract

Relative permeability can be measured directly from cores, but due to problems such as
unavailability of experimental results of direct relative permeability measurement, indirect
techniques also have been used to calculate relative permeability. One of these methods is
estimating relative permeability curves from capillary pressure data that the reliability of this
method for approximation of liquid-gas relative permeability curves had thoroughly
investigated. However, there is not enough information to conclude which method is the
standard one for calculating oil-water relative permeability curves. Various capillary pressure
techniques such as the Corey, Brooks-Corey, Li-Purcell and Li-Burdine methods were
utilized to calculate oil-water relative permeabilities using the measured oil-water capillary
pressure data in drainage process in an oil-wet Carbonate reservoir. Despite wide popularity
of Purcell and Burdine methods for calculating relative permeability, new Li-Purcell and Li-
Burdine methods were used. The calculated results were compared to the experimental data
of oil-water relative permeabilities measured in a Carbonate reservoir. The Corey and
Brooks-Corey models are shown an acceptable and nearly exact match with the measured oil
relative permeability values. However, the Li-Purcell and Li-Burdine models underestimate
the values for wetting phase in most cases. It is also worth mentioning that, except Li-Purcell
method, the results of all other methods for calculating non-wetting phase relative
permeability are almost the same and overestimate the values. Then, rock typing on the basis
of pore throat radius at 35% mercury saturation were done and the accuracy of each model
were examined for all rock types. Results of this work revealed that calculation of oil-water
relative permeability using the capillary pressure data is also a reliable technique in oil-wet
carbonate reservoirs.

Key Words:Relative Permeability, Capillary Pressure, Wetting Phase, Nonwetting Phase,
Saturation, Core.
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Reservoir fluid type identification from petrophysical logs using
pattern recognition methods

Amir Mollajan, Hossein Memarian & Behzad Tokhmchi

Abstract:

Identifying the type and distribution of reservoir fluids is one of the main things on well
logging logs and well testing. Several methods have been proposed to identify the type of
reservoir fluids that in general, it can be divided into two groups of methods; direct (e.g. well
testing) and indirect methods (e.g. seismic and log interpretation). Petrophysical logs due to
their high resolution and more conformity are more frequently used than seismic data. This
study aims to identify reservoir fluid types in PLs, based on 3 classes of oil, oil-water and
water, in carbon reservoir. Suggested method applies wavelet decomposition as well as
classification and was applied to PLs in five wells of an oil field in southwestern Iran.
Eventually, obtained results have been evaluated by well testing responses.

Key words: Reservoir fluids, petrophysical logs, classification, wavelet.
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Geochemical analysis &petrophysical studies: An approach to
clay minerals investigation of E member of Qom Formation,
Sarajeh gas field

Abbas Dehkar, Alireza Bashari & Soheila Aslani

Abstract

Geochemical and petrophysical studies on E member of Sarajeh Gas field shows presence of
different type of clay minerals. Petrography studies along with XRD , SEM and EDX
analysis on the present samples, indicate presence of Illite, Chlorite and expandable clay
minerals. Expandable clays comprise, smectite and mixed layer or interstratified
Ilite/Smectite (1/S) minerals. Petrophsical studies show Th/K on NGS log in Sarajeh, well
12, composed mainly, Illite, chlorite with minor amount of interstratified Illite/Smectite (I/S).
Geochemical studies confirm validity of petrophysical results. The presence of different clay
minerals of Qom formation in E member, Sarajeh Gas field, may have significant impact on
petrophysical properties of reservoir, and hence affect reservoir productivity as well as cause
problem during drilling operations.

Keywords: Clay Minerals, Sarajeh gas field, Qom Formation, E member, petrophysics
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Effect of multi-walled carbon nanotubes to improve
hydrocarbon wells annular clearance space

Mohammad Soleimani & Saeide Raeiat Doost

Abstract

Proper drilling fluids has vital role for achieving to hydrocarbon reservoirs by using Drilling
operation. Some important problems such as friction, stuck pipe, slow drilling rate, high
torque and drag, lost of materials, density variation of mud can be happened due of poor hole
annulus and cuttings down falling that induce expensive drilling. Various drilling fluids have
been widely used in the wells drilling to improve lifting capacity of drilled cuttings. In this
paper, the experimental results have been studied that conducted on effect of Multiwall
Carbon Nano tubes (MWNTS) as additives for lifting capacity of water based mud.

The effect of Useful parameters such as amount of MWNTSs used, cutting size and mud
annular velocity on the drilling fluid cleaning capacity have been studied. The results show
that lifted cuttings increase as the amount of MWNTSs added increases. MWNTS associated
with water based mud displays the stability against base mud since surface forces easily
balance the gravity force and attached to drilled cuttings, resulting in increase of drag force
acts to drilled cuttings and easily lifted cuttings to the surface. The MWNTSs also will
improve viscosity which will significantly increase carrying capacity of the mud. For small
and medium cuttings, the improvement relatively simplified compare to the big cuttings. The
impact will significantly increase as the annular velocity increase.

Key words: Drilling Fluids, Mud lifting capacity, Drilling additives, drilled cuttings,
Viscosity.
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Experimental investigation of advanced laser drilling method: A
revolution in drilling and exploration industry

Mahdi Bakhtbidar, Mohsen Ghorbankhani, Mohammad Reza Kazemi Asfeh & Mehdi
Alimohammadi

Abstract

The paper is an update to the current status of laser drilling technique — the first fundamental
change to rotary drilling. We begin with a brief history of already experiment which
performed by another institutes. Next, we will discuss about effective parameters on reduce
specific energy thereupon increase rate of penetration. Stress has been put on the effect of
laser drilling on rate of penetration, drilling costs, and waste management that we discuss
about these things in this research. Finally, experiments show that this advanced laser drilling
technique can be efficient and economically for exchange with current rotary drilling.

Laser drilling is found to be more efficient way to drill and perforate wells through hard rock
formations encountered at greater depth. One of the major advantages of laser drilling is its
potential to reduce drilling time. Laser cut drilling time reduced by not contacting the rock,
eliminating the need to stop and replace a bit.

Key words: Laser Drilling, Rate of Penetration, Specific Energy, Waste Management
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Using information entropy theory and bayesian decision method
to identify appropriate parameters for evaluating and
discriminating oil facies (mansuri oil field, south of Iran)

Behzad Mehrgini & Hossein Memarian

Abstract

Due to subsurface heterogeneity and existing vagueness in geophysical interpretation,
identifying and interpretation of facies in wellbores is always prone to uncertainty and risk.
Nowadays several methods have developed for quantitative facies interpretation. These
methods are generally divided into deterministic and stochastic categories. Deterministic
methods, in spite of their simple modeling procedure, cannot expose the amount of error or
accuracy of the model. On the other hand, stochastic methods, in addition to quantifying the
error of the model, can provide the probability of the model’s accuracy in each point of the
reservoir. The Bayesian approach is one of the stochastic methods that use conditional
probabilities for modeling. This approach, as well as probabilistic modeling of hydrocarbon
facies, quantitatively computes the effect of additional data in decreasing the error of the
classification. Information entropy theory, by quantifying the intrinsic uncertainty in each
model input parameter, can easily provide the selection of valuable parameters. The present
study was carried out on one of the wells of Mansuri oil field, south of Iran. After generation
of training data by using rock physics techniques and Gassmann’s relation, the value of each
input parameter was identified by entropy analysis. Then, by use of Bayesian analysis and
valuable parameters, oil facies classification and discrimination was implemented. The five
optimum parameters were elastic impedance, compressional wave velocity, shear wave
velocity, density and porosity .The amount of error in this method is approximated to be 11
percent. This investigation also showed that gamma ray parameter does not have a drastic
positive effect on identification and discrimination procedure of oil facies, which has a good
agreement with the results of entropy analysis .

Keywords: Stochastic methods, information entropy theory, Bayesian method, oil facies,
elastic impedance, Mansuri oil field and Iran.
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The effect of shale minerals on the permeability anisotropy of
carbonate reservoir rocks in the south-west of Iran

Yaser Salimi Delshad
salimidelshady@ripi.ir

Abstract:

The vertical permeability of reservoir rocks is of paramount importance in production
strategies, EOR studies and reservoir management. The carbonate reservoirs are inherently
heterogeneous and vertical permeability is different from horizontal permeability. This
permeability anisotropy depends on deposition history and diagenesis, type and amount of
shale present in the formation and compressibility of the rock.

In this study the effect of clay minerals has been investigated on the permeability anisotropy
of Dalan formation in one of the South-West reservoirs of Iran using core Gamma log. For
this purpose 233 core plug samples from 3 wells were selected and their petrophysical
properties were measured. Natural gamma of the samples, including thorium and Potassium,
was also measured by a core gamma logger and the samples were separated into 3 groups
reach in Chlorite, Kaolinite and Montmorillonite clay minerals. Then vertical permeability of
each group of shale-type was plotted against the mean hydraulic radius of horizontal samples
and empirical equations of their permeability anisotropy were obtained. There was a good
match between predicted and measured vertical permeability of some core plugs from
another well in the reservoir. The studies indicated that permeability anisotropy is gradually
increased with increasing porosity and the core samples containing Kaolinite have the most
permeability anisotropy and the ones containing Montmorillonite have the least anisotropy.

Keywords: Permeability anisotropy, mean hydraulic radius, core gamma, kaolinite, chlorite,
montmorillonite
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2802 KK1 0.65 3.23 433 434 110 0.74 0.17 0.565
2849 KK1 1.2 734 436 419 87 175 0.4 0.597
2903 KK1 1.49 6.65 433 481 74 1.38 0.18 058
2948 KK1 1.44 8.25 435 521 94 158 0.15
3043 KK1 0.92 4.25 436 431 76 0.99 0.18 0.63
3070 KK2 0.26 0.7 434 390 205 0.18 0.27
3121 KK2 0.42 0.95 433 272 107 0.35 0.31
3169 KK2 0.79 174 433 331 63 052 0.31
3224 KK2 1.17 4.4 437 519 40 0.85 0.21 0.63
3278 KK2 0.86 6.52 436 496 50 1.31 0.12 0.603
L 3320 KK2 0.83 3.44 437 439 75 0.78 0.19 0.644
= 3368 KK2 0.38 0.76 438 256 175 0.3 0.33
2916 4A 1.71 2.92 435 267 72 1.09 0.37
2936 4A 2.05 4.07 430 333 89 1.22 0.33
2976 4A 2.15 8.74 437 387 67 226 0.20
2996 4A 1.35 219 435 152 79 144 0.38
3016 4A 1.71 6.13 434 374 80 1.64 0.22
3036 4A 1.4 6.63 435 364 100 1.82 0.17
3056 4A 0.99 767 434 340 104 226 0.11
3076 4A 0.75 215 439 235 223 0.92 0.26
3116 4A 0.62 1.3 438 163 216 0.8 0.32
2956 4A 1.29 3.82 433 353 93 1.08 0.25
3090 KK1 0.65 211 433 373 222 057 0.24
3096 KK1 0.93 3.85 434 458 189 0.84 0.19 0.636
3145 KK1 0.39 1.66 435 440 257 0.38 0.19
3180 KK1 0.4 1.33 434 360 180 0.37 0.23
342 KK2 0.62 242 436 391 86 0.62 020 0.692
s 3156 4A 0.25 031 429 70 278 0.44  0.45
3176 4A 0.39 0.6 434 112 225 0.53 0.39
3196 4A 0.34 0.8 434 138 268 0.58 0.30
3216 4A 0.63 1.03 434 133 214 0.78 0.38
3256 4A 0.93 4.03 432 309 122 1.31 0.19
3276 4A 0.71 142 436 99 08 143 0.33
3389 KK1 0.25 1 439 323 175 0.31 0.20
3421 KK1 0.7 159 435 271 117 059 0.31
Sy 3803 KK1 0.1 0.26 440 293 612 0.09 0.28
3852 KK1 0.15 0.28 440 236 359 0.12 0.35
3901 KK1 0.11 0.21 440 284 682 0.07 0.34
3930 KK1 0.67 1.86 440 287 68 0.65 0.26 0.756
3950 KK1 0.25 0.74 442 133 71 0.56 0.25
3980 4A 7.28 5.01 440 307 27 1.63 0.59
4001 4A 14.03 6.55 432 263 26 249 0.68
4017 4A 16.33 6.31 428 234 24 27 072
4040 4A 14.99 0.84 434 284 17 3.46  0.60
558 4058 4A 13.49 11.96 439 305 18 3.92 0.53
< 4078 4A 11.64 9.66 438 290 20 333  0.55
4100 4A 9.3 8.47 440 271 19 313 052 0.694
4120 4A 6.3 713 440 325 32 22 0.47 0.695
4140 4A 7.74 6.21 442 334 35 1.86 055
4160 4A 10.16 7.95 433 255 29 312 0.6
4180 4A 9.38 7.94 438 258 18 3.08 054 0.725
4200 4A 11.39 7.53 427 289 26 2.6 0.60 0.731
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Geochemical evaluation of source rocks in the Kilur
Karim oilfield, Southwest of Iran

Bahram Alizadeh & Hashem Sarafdokht

Abstract

Kilorkarim oilfield is located in 40 Km North of the Persian Gulf and in the vicinity of Siah
Makan, Golkhari, Bibi Hakeemeh oilfields. The present study focuses on geochemical
evaluation of probable source rocks in this oilfield. For this purpose, source rock samples
that selected from three wells were evaluated using Rock-Eval pyrolysis and reconstruction
of burial history modeling.

The results show that organic matter of these source rocks are mostly a mixture of Kerogen
types Il and Ill. Also organic petrography study showed that Vitrinite, Detrovitrinite,
Hominite and Fuzinite macerals in Pabdeh, Gurpi and Kazhdomi Formations, and reworked
Bitumen in some sections of the Pabdeh Formation.

Based on Vitrinite Reflectance measurments in well#1, Pabdeh and Gurpi Formations aren’t
interred in oil window and Kazhdumi Formation interred in oil window. In well#2 Pabdeh
and Gurpi Formations are in the beginning and in oil window, respectively. In well#4
Vitrinite Reflectance is emphasized the entrance of Kazhdumi Formation into oil window.
Reconstruction of Burial history and thermal modeling was performed by PBM 1D software.
Modeling showed that Pabdeh Formation in well #1 and 4a interred in oil window but the
opposite is true for middle section of well #2.

Because of more deposition of Aghajari Formation in the south part, oil window occurs in
shallower depth and therefore the maturity is higher in the south toward north of the oilfield.

Keyword: geochemical study, kerogen, maceral, vitrinite reflectance, burial history, kilor
karim oil field.
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