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Abstract

Making models of oil fields and performing the calculations of fields development of the reservoirs basins
and systematic reservoirs are considered as quality ideas on the process of oil and gas exploration from
the lower layers. The engineer in charge is responsible to calculate the development of an oil field based
on individual concepts resulted from geological- geo-physical and hydrodynamic studies of wells. The main
parameters include relative permeability, pressure gauge and indices of static and dynamic information
production of reservoirs. The graph of gas to oil ratio illustrates that production is increased from the initial
value as the oil production flow is enhanced. By reducing the flow of oil production, the ratio of gas to oil
can be returned to its original level. Production water cutting diagram indicates that water cutting rate is
rapidly increased through increasing oil production flow. In Yadavaran oil field, Hosseinieh anticline on
Fahlian have been discovered by geophysical surveys. The drilling process of wells and reservoir simulation
is a three-dimensional static and dynamic one. The Eclips and Petrol software was applied to do the
segmental model from the model of the whole understudy field. In the north of Yadavaran oil field, wells 29,
28, 27, 26 have been created as future wells to produce more oil in the future due to the situation of oil, gas
and water.

Keywords: Reservoir - Well testing - Well Production Potential - Segmental Simulation - Field Production
Data - Pressure at the Bottom of the Well — Pressure on Top of the Well.

INTRODUCTION

Cortazar Eduardo et al. (1999) presented the "Real Options” model to evaluate natural
resource exploration investment (copper or oil), which is associated with price
uncertainties and geological parameters. After completing different phases of exploration,
investment analysis and extraction were begun. In all stages from exploration, range
opening, and extraction to reconstruction, all activities were optimized and the basic
uncertainties in the form of an indeterminate parameter were significantly analyzed and
reduced by the real option model method.

Berteig et al. (1988) predicted the pore volume of hydrocarbons through considering
uncertainty. In consequence, the accidental (probable) modeling was used to predict
more precisely and decline the uncertainties. Spatial concepts and adaptation of existing
wells were measured. In the case study, a confidence level of 92%, which is close to 95%,

Dec 2023 | 103


mailto:Hooman.fallah1.63.455.72@gmail.com
mailto:Si.company@rocketmail.com
mailto:Hossein.maghsoudnia13@gmail.com

Jilin Daxue Xuebao (Gongxueban)/Journal of Jilin University (Engineering and Technology Edition)
ISSN: 1671-5497

E-Publication: Online Open Access

Vol: 42 Issue: 12-2023

DOI: 10.5281/zenodo.10318281

was predicted to be the optimal level, with about 95% of the pore volume observed in one
well and 24% in the other 8 wells. They can be identified by the optimal drilling location.
Rahmavati (2011) combined field operations and field optimization in oil and gas.
Combining modeling with optimization in the oil industry is one of the most important
methods of oil field development and economic evaluation. This paper aims to combine
these models together in order to optimize the performance of the whole system and the
whole project.

Combining seismic information within a random function can be done using deterministic
interpolation algorithms such as State Adjoint (Qian, Leung, 2006), simulated Annealing
(Stoffa, Sen, 1995), kriging with external drift (Govaerts, 1997), and Ckirging (Dubrule,
2003), stochastic simulation (Xu et al., 1992). In the present study, the geo- statistical
method has been used to influence the spatial nature of cavities and structures. According
to the fact that the heterogeneity and variability of variables in three dimensions is
important, it is significant to identify vertical and horizontal changes in reservoir
parameters and model it using surface and deep information of rocks and sediments
(Gorelick, Kolterman, 1996). Geo- statistical methods have been widely used in
identifying micro-surface heterogeneity and related uncertainties, which have been
presented in numerous books and review articles. The human factor (reservoir engineer)
will undoubtedly be the most significant parameter in this process.

METHODS

Fluid properties and reservoir rock dynamics are listed in the PROPS section. Reservoir
rock dynamic properties are those properties that are defined as a function of pressure
(such as rock compressibility) or fluid saturation (such as relative permeability). These
properties are different from the static properties of the reservoir rock (such as absolute
permeability) introduced in the GRID section. Holistically, the information required in the
PROPS section is:

1) Reservoir fluid properties: Fluid properties (PVT) as a function of fluid pressure-
density under standard conditions

2) Reservoir rock dynamics: Relative permeability as a function of fluid saturation
degree - Capillary pressures as a function of fluid saturation degree - Reservoir
rock compressibility

The purpose of entering the properties of reservoir fluids is black oil simulators balance
mass during each simulation for each cell. Combined simulators, such as the Eclipse 300,
perform molar balance instead of mass balance. In black oil simulators, the properties of
fluids are read using a number of tables. In hybrid simulators, the properties of fluids are
determined using equations of state and flash calculations. The mass balance in Eclipse
100 is performed by means of Equation 104:

My — Mgn = Myncumuicord t Minjecied — Mprocticad (1)
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In which: m is the fluid mass in the reservoir conditions. To solve the equation 4-1, it is
necessary to access the masses of fluids in the conditions of the reservoir. On the other
hand, the injection and production volumes in surface conditions are the only parameters
which can be directly measured. The information of the fluids’ properties and specifically
the volume co- efficiency of the fluid formation is practiced to convert surface volumes to
volumes in the reservoir’s conditions. The density of fluids is practiced to change volume
into mass. Thus, the mass of fluids is calculated by the following relation:

m, = Vg.Bp, (2)

In which- Fluid mass in reservoir conditions = fluid volume in surface conditions B =
volumetric coefficient of fluid formation of oil, gas and water density method in reservoir
conditions (relations 3, 4, and 5)

The fluid mass in reservoir conditions

The fluid volume in surface conditions

Volumetric coefficient of fluid formation of oil

Gas and water density method in reservoir conditions

m, : Fluid mass in tank conditions

V. : Fluid volume in surface conditions

B : Volume coefficient of fluid formation

p- - Oil Density: Gas, and Water in Reservoir Conditions (Equations 4-3, 4-4, and 4-5):

Dor = Posc"‘BRsPsoc (3)
0
R

Do = Pgsc"'B sPovc (4)
g

p
Pwr = % (5)
w

In which:

Por» Pgr» Puwr= The densities of oil, gas and water in reservoir conditions
Poger Pgsc: Pwgr= The densities of oil, gas and water in surface conditions
B,, By, B,, =volumetric coefficient of fluid formation of oil

Rs= gas dissolved in oil

R,= oil evaporated in gas - 1/R;
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Information on reservoir fluid properties is obtained after PVT and field tests.

RSCONSTT: This section makes it possible to determine an R for the whole reservoir. If
the properties of dead oil are divided into more than one area, the RSCONSTT parameter
is used.

Gravity: The three items of this parameter are: 1- API degree of oil 2- Relative density of
water (based on pure water) 3- Relative density of gas (based on air) - Compressibility
coefficient of reservoir pressure drops, in addition to hydrocarbon fluid, on rock the tank
is also effective and changes its pore volume.

Water Properties: Water is considered pure in the Eclipse simulator, and it is not mixed
with oil. Also, it does not contain dissolved gas. Since the compressibility of water is low,
its value is assumed to be constant. Water properties are entered into the model using
the following five columns: 1. Reference pressure (Pref) for the second and fourth items.
This item does not have a default value and therefore must be entered. 2. Volumetric
coefficient of water formation at reference pressure (Bw) 3- Water compressibility
coefficient (cw) 4- Water viscosity at reference pressure (u) 5- Water viscosity
compressibility (cvw)Well no 5 has the pressure at the bottom asnd on top of the well.
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Fig 1: Pressure to the well Fig 2: Well pressure
Well No. 7: Gas production and water production does not have zero (0)

In well number 5, the value of the bottom pressure reaches more than 8000psi in its
maximum value and more than 4000psi in its lowest value. From the twenty-second day
onwards, the bottom pressure of the well reaches zero (0). In its maximum value reaches
more than 5000psi and in its lowest value reaches less than 1000psi. From the twenty-
second day onwards, the well bottom pressure reaches zero (0).

In well number 7, the amount of gas and water is checked. The amount of gas production
in this well reaches more than 6000MSCF / Day and in its lowest amount reaches more
than 1000MSCF / Day and from the twenty-sixth day onwards the amount of gas finally
reaches zero (0). The amount of water production in well number 7 reaches zero (0). Well
no 7 has the pressure at the bottom asnd on top of the well.
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Fig 3: Pressure to the Well Fig 4: Well Pressure

In well number 7, oil production at the bottom of the well shows a value of 8000 psi. The
minimum value is 4000 psi. Finally, from the twenty-sixth day, it reaches zero (0). With
the reduction to its minimum value, it reaches 1000psi, which from the twenty-sixth day
onwards, the well pressure in well number 7, reaches zero (0).

Well number 8: In well number 8, the value of the cumulative in its maximum value
reaches more than 6000psi and its discharge amount reaches 7000psi in its maximum
value.

HOS2-ST1 Well
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Fig 5: Gas Production Fig 6: Water Production

Hosseinieh well: In Hosseinieh well, the amount of gas in its maximum amount reaches
7000MSCF / day and in the lowest amount of self-contained gas reaches less than
1000MCSF / day. The amount of water in Hosseinieh well reaches zero (0).

Hosseinieh well has well pressure at the bottom and well pressure on the top.
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Fig 7: Pressure to the Well Fig 8: Well Pressure

In Hosseinieh well, the pressure at the bottom of the well reaches to its highest amount
which is more than 8000psi and its lowest amount at the bottom of the well is more than
4000psi. The pressure at the top of Hosseinieh well in its highest amount is 5000psi and
its lowest amount is less than 1000psi.

Oil production in FU-26 Well
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Fig 9: Oil well: FU-26 Well (well no 26 is a future well)

Oil well: FU-26 Well: well, no 26 is a future well which its cumulative value reaches its
maximum amount of 6000 STB / day and the amount of production flow in well number
26 reaches its maximum value of more than 3000 STB / day and after twenty-four days it
reaches the value of zero (0). Well No. 26 Future well has gas production and water
production
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Fig 10: Gas production Fig 11: Water production

Gas production in well number 26: well number 26 is the future well that the amount of
gas production in well number 26 shows its maximum amount of more than 4000 MSCF
/ day, which on the twenty-sixth day the amount of gas production starts to decrease to
zero (0). Water production in well number 26: well No. 26 is the next well, where the
amount of water production in well No. 26 at its maximum reaches more than 0.25 STB /
day on the twenty-second day, and on the twenty-sixth day, the amount of water
production begins to decrease and finally reaches zero (0).

Oil production in well number 26 of future wells: well pressure and well pressure.
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Fig 12: Pressure to the well Fig 13: Well pressure

Well number 26 Future well: Well pressure: Well number 26, which is the next well, the
bottom pressure of the well, at its maximum value reaches more than 4800 psi, and on
the twenty-second day, on the twenty-sixth day, the bottom well pressure reaches more
than 4000 psi and finally zero (0). 26, which is the next well, reaches 1200 psi at its
maximum, and at its lowest value on the twenty-sixth day, it reaches 800 psi, and on the
twenty-sixth day, it reaches zero (0).
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FU-27 Well

Oil production in well number 27 of future wells: has gas production and does not have
zero (0) water production.
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Fig 14: Gas production Fig 15: Water production
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Fig 16: Pressure to the well Fig 17: Well pressure

Well No. 27 Future well: The amount of gas in well number 27, which is the next well,
reaches more than 4000 psi in its maximum value, and on the twenty-fourth day, the
amount of gas drops to its lowest value at the end of the twenty-sixth day. It reaches zero
(0) and there is no water in well number 27.

FU-27 Well: Oil production in well number 27 Future well: Well pressure has well pressure

The bottom pressure of the well in well number 27, which is the next well, reaches its
maximum value of more than 4000 psi, and on the twenty-fourth day after, the bottom
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well pressure reaches zero (0). On the twenty-sixth day, the well pressure reaches zero
(0) at its lowest value.

FU-28Well: Oil production in the next 28 wells:
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Fig 18: FU-28Well

In well number 28, which is the future well, the amount of cumulative reaches its maximum
value, more than 4500 STB / day.

FU-28Well: Oil production in well number 28 Future well: also produces gas and water
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Fig 19: Gas production Fig 20: Water production
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Well number 28 Future well: The amount of gas in well number 28, which is the next well,
reaches its maximum amount of more than 4000 MCSF / day, and at the end of the
twenty-fourth day, the minimum amount reaches more than 1500MCSF / day. In well
number 28, which is the next well, reaches 250STB / day, and at its lowest value, the
amount of water production in well number 28 reaches more than 200 STB / day at the
end of the twenty-second day and finally reaches zero (0).

FU-28Well: Oil production in well number 28 of future wells: well pressure has well
pressure
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Fig 21: Pressure to the well Fig 22: Well pressure

Well pressure, in well number 28, which is the next well, reaches more than 4800 psi at
its maximum value on the twenty-second day and at its lowest value reaches less than
4500 psi at the end of the twenty-fourth day. It reaches 1000psi at the end of the twenty-
second day.

FU-29Well: Oil production at well number 29 of future wells

In well number 29, which is the next well, the cumulative amount reaches more than 7000
STB / day and the amount of discharge in well number 29, which is the next well, the
amount of oil production reaches more than 3000 STB / day and reaches zero (0) at its
lowest level at the end of the 26th day.

FU-29 Well: Oil production in well number 29 Future well: Gas production has water
production
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Fig 23: Gas production Fig 24: Water production

Oil production in well number 29 of future well: The amount of gas in well number 29,
which is the next well, reaches more than 4000 MSCF / day in the maximum amount and
1000MSFF / day in the lowest. At its maximum, water production reaches more than 6
STB / day at the end of the 26th day.

FU-29Well: Oil production in well No. 29 Future well: Well bottom pressure and well
pressure
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Fig 25: Pressure to the well Fig 26: Well pressure

Well pressure, in well number 29, which is the next well, reaches its maximum value of
more than 4000 psi, and between the twenty-second and twenty-sixth days, it reaches its
maximum value, and on the twenty-sixth day, it reaches zero (0). Well pressure at well
number 29, which is the next well, reaches 1200 psi at its maximum and more than 600
psi at its lowest.
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Fig 27: Dubai oil production chart

The flow chart of oil production displays that the reservoir in the current conditions is able
to produce oil with a constant flow in wells No. 5, 7, 8 and Hosseinieh well in well No. 5,
the bottom pressure of the well reaches more than 8000psi in its maximum value and
more than 4000psi in its lowest value.

Twenty-two onwards, the bottom pressure of the well reaches zero (0). In well number 5,
the value of the well pressure reaches more than 5000 psi at its maximum and less than
1000 psi at its lowest value. In well number 5, the value of well pressure reaches its
maximum value of more than 5000 psi and its minimum value reaches less than 1000 psi.
From the twenty-second day onwards, the bottom pressure of the well reaches zero (0).
The well indicates the value of 8000psi.

The minimum value is 4000psi. Finally, from the twenty-sixth day, it reaches zero (0). Well
pressure in well number 7, at its maximum value to 5000 psi, which during this period
decreases to its minimum value to 1000 psi, which from the twenty-sixth day onwards,
well pressure in well number 7, reaches zero (0).

There are water ater, oil, gas in Yadavaran oil fields. This reservoir is a three-dimensional
static and dynamic one, for which a segmental model has been studied and researched.
There is a volume of primary fluid in the reservoir. There are oil production wells in the
future wells No. 29, 28, 27, 26. Wells Water injection is also present in this reservoir and
has been completed in all layers of the reservoir and will be created for future wells.

After simulating the reservoir model for 794 days: water, oil, gas phases are present in
the olil field reservoir. As it is a static and dynamic three-dimensional one, the segmental
model has been scrutinized for this purpose. There is a volume of fluid in the initial place
in the tank.
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CONCLUSION

1)

2)

The graph of gas to oil ratio illustrates that the amount of production is increased from
the initial amount as the flow of oil production gets enhanced. However, the ratio of
gas to oil can be returned to its original level through reducing the flow of oil
production.

The production diagram of water production also sindicates that the enhancement of
oil production flow subjects to increase the amount of water intake. Contrary to the
ratio of gas to oil, decreasing the flow of oil production cannot greatly reduce the cut-
off of water production.
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