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Abstract— The Umm-Faroud field is one of the Arabian 

Gulf Oil Company oil fields; it is located in the central part 

of the Sirt Basin of Libya. Boast98 software was used to 

simulate the reservoir for its availability, and capacity to 

provide the requirements of the study. the conceptual 

model of this study contains 4 oil-producing reservoir 

layers and four intervening sealing layers of the very low 

vertical permeability. As of December 1995, a total of 17 

wells have been drilled in the field, amongst these wells, 

there are 8 oil producers, 6 water injectors, and 3 water 

sources. as part of this study, most of the data needed for 

modeling purposes has been prepared and arraigned in a 

simulation format input data, the latter includes model 

geometry (∆x, ∆y, ∆z, and depth to tops), petrophysical 

parameters (porosity and permeability), PVT properties, 

permeability saturation data, capillary pressure saturation 

data, initial pressure and saturation, well locations, aquifer 

model design data. 
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Model, Application Reservoir Simulation. 

I. INTRODUCTION 

HE Oil and natural gas are two of the world’s most 

important natural resources. They are building 

materials of modern life. Together, oil and natural gas 

are called petroleum and remain in a reservoir until produced. 

In general, a reservoir is both the reservoir rock and its fluid 

content The life of a reservoir can be classified into primary or 

secondary recovery phases. In the primary recovery phase of a 

reservoir, oil is obtained by natural drive mechanisms. In the 

secondary phase, a recovery process can be initiated to 

maintain the pressure in a reservoir by injecting water or gas 

[1]. Reservoir simulation has a key role in the development 

and management of petroleum resources. One objective of this 

research is to provide better tools for the understanding of the 

complex physical fluid flow processes that occur around a 

wellbore in a reservoir. A better understanding of this process 

could lead to increased recovery and reduced expenGses. New 
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technologies have changed the way we search for petroleum. 

We study the ground beneath the surface using technology that 

gives us a three-dimensional view of what that ground is like, 

all of these high-tech tools help pinpoint where the oil and 

natural gas are-and where they are not-so we drill fewer wells. 

Engineers are constantly in search of tools that could help in 

enhancing the recovery of petroleum. Reservoir simulation has 

a key role in the development and management of this activity. 

Reservoir simulation is a process for predicting the behavior 

of a real reservoir from the analysis of a model of that 

reservoir. The model could be a scaled physical model 

examined in a laboratory, or mathematical [1].   

Reservoir simulation is how we use a numerical model of the 

geological and petrophysical properties of a subsurface 

reservoir, fluid system polyphase, and production equipment 

(wells and surface facilities) to analyze and predict how fluids 

will flow through a rock reservoir into a storage tank or 

transport pipeline over time [2]. 

It includes four main interrelated stages of modeling  creating 

physical models, developing mathematical models, estimating 

these models, and designing computer algorithms and requires 

a combination of skills of physicists, mathematicians, 

reservoir engineers, and computer scientists reservoir 

parameters by integrating static and dynamic data [3]. 
  

There are many previous studies of the Umm-Faroud 

reservoir simulation study. They are as follows: 

- A researchers from Benghazi university in 2008 [4] reported 

a study of Reservoir simulation of the Arabian Gulf oil 

company umm-Faroud oil field, Garyounis University 

Alwahat Branch. This study used most of the available data 

in the previous studies to construct a new model using the 

Boast98 black oil simulator and extended the history 

matching period to cover all of the production time of the 

reservoir (9000 days). 

- Elsakran in 2018  published a research paper excerpted from 

a simulation study at umm-Faroud oil field where descriped 

the characterization of the Umm Faroud oil field reservoirs 

for modeling [5]. 

 
II. CASE STUDY : UMM-FAROUD OIL FIELD 

Umm-Faroud oil field is located regionally in the western 

part of the Sirte Basin of Libya as shown in Figure 1. It was 

discovered in 1962 by drilling well A-1 in Concession 92. Up 

to December 1995, a total of 17 wells have been drilled in the 

field (eight oil producers, six water injectors and 3 water 
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sources). The production is from three formations, namely 

Bucharma “B1”, “B2” and Dahra “B”, successively at sub-sea 

depths of 1850 ft, 1900 ft and 2200 ft [5].  

 The production was principally from the Dahra B formation, 

it was initially commenced in September 1965 from six 

producers at a rate of 6000 BOPD, reached as high as 14,000 

BOPD in early 1966 [5]. 
 

Oil production rate declined very rapidly due to a 

substantial:   

a) Drop in reservoir pressure. 

b) Increase in water cut .  

c) Relatively small size of the pool. 
 

The cumulative oil production for the field at that date was 

20.5 MMSTB representing 28.4% of OOIP [5]. The quality of 

the crude oil produced from it is of high quality, as its density 

ratio reaches 47API. Its production is exported via a line of (6) 

inches in diameter to Ras Lanuf oil port of the Harouge Oil 

Operations Company. 

 

 

Fig. 1. Umm-Faroud Oil Field Location (Elsakran,2018) 

 

 

Fig. 2. Umm-Faroud Oil Field Location 

 

Boast98, which was used partially in this study to generate a 

steady state initial pressure and saturation for Umm-Faroud 

reservoir is an implicit pressure-explicit saturation finite 

difference simulator. It can simulate isothermal Darcy flow in 

up to three dimensions and describe up to three fluid phases 

(oil, gas, and water) [5].  

The conceptual model is mainly based on the assumption 

that, the reservoir system at Umm-Faroud field contain 4 

reservoir layers and 4 sealing layers separate them, these are 

from top to bottom are: Bucharma A (10 to 16 ft), Seal 1, 

Bucharma B1 (3 to 12 ft), Seal 2, Bucharma B2 ( 3 to 26 ft), 

Seal 3, Dahra B (34 to 43 ft) and Seal 4 (Elsakran, 2018) [5]. 

III. OBJECTIVES OF THE STUDY 

1) Define and describe the reservoir simulation concept and 

highlight the most important factors used in the 

simulations . 

2) Incorporate the reservoir description information into a 

black oil computer simulation model . 

3) Use all available geologic and engineering data to develop 

a detailed and accurate reservoir description of the Umm 

Al-Faroud field . 

4) Clarification of the Use of the BOAST98 simulator to 

verify and further refine the reservoir description by 

history matching the pressure and production data and to 

give a preliminary independent evaluation. 

IV. MATERIAL AND METHODOLOGY 

This study is based on the data provided by Arab Gulf Oil 

Company from Umm-Faroud oil field . The main dataset were 

used in this study are summarized in Table 1 
 

Table 1. Basic Reservoir & Reserves Data 

Basic Reservoir & Reserves Data 

Bucharma A,B & Dahra Productive Formation 

Limestone/Dolomite Formation Type 

22.4/28.1 Average Porosity (%) 

352 
Saturation Pressure @ Res. 

Temp. (psi) 

75.0 
Original Oil In Place 

(MMSTB) 

33.0 Recovery Factor (%) 

24.8 
Ultimate Reserves 

(MMSTB) 

20.532 
Cum. Oil Production 

(MMSTB) 

4.218 
Remaining Reserves 

(MMSTB) 

 

 

V. METHODOLOGY 

1) Setting objectives for the study . 

2) gathering raw data from various sources And treat them 

with a focus on their quality to obtain a good description 

for the reservoir to preparing the input data. 

3) Selecting the type of model that will be needed for the 

study depending on the reservoir description data. 

4) study Design the reservoir simulation using  BOAST98 

5) study a historical match for the reservoir simulator with 

available reservoir and production data. 

6) Analyzing, interpreting the results, and writing reports. 
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V. HISTORY MATCHING PROCESS 

BOST98 produces an automatic graphical representation of 

the history matching achievement between observed and 

calculated model parameters, where adjustment of the physical 

parameters within reasonable limits determined by geological 

and engineering judgment continued more than ten weeks 

until the simulator calculated results fairly match the observed 

data. Figures 3 and 4, Show the history matching achievement 

of our model calibration process [5].  
 

 
Fig. 3. History matching of oil produced (AlSanosi et al., 2008) 

 

 
Fig. 4. History matching of Reservoir Pressure (AlSanosi et al., 2008) 

 
 

VI. PLOT OF THE RESULTS FOR THE LAST SIMULATION RUN 

The simulation time duration was 9000 days long, this is 

cover exactly the real production time of Umm Froud field. 

the simulation  results  computed at the end of transient  

simulation  is good representations of the status of the pressure 

and fluid saturations of the reservoir layers prior to the end of 

the production from the field. Figure 5 shows the various 

distributions of pressure and saturation within the formations 

Dahra "B”. 

 

 

Fig. 5.  Distributions Of Pressure And Saturation In Dahra "B” 

 
VII.  CONCLUSIONS AND RECOMMENDATIONS 

Production history of Umm-Faroud oil field and laboratory 

data show an under saturated oil reservoir, production rate 

declined very rapidly due to a substantial drop in reservoir 

pressure, increase in water cut & relatively small size of the 

pool.  Water flood was considered to be very successful, 

arrested reservoir pressure from 450 psi to higher than 700 psi, 

and terminated in July 1979. Tool. Tightness. The 

predominant production mechanism is rock and fluid 

expansion.  Bottom aquifer does not provide adequate pressure 

support to the reservoir due to formation.  The model 

volumetric estimate of OOIP is subdivided into stratigraphic 

zones, these are Bucharma 'A': 22.6MMSTB, Bucharma 'B1': 

38.34MMSTB, Bucharma 'B2': 74MMSTB and Dahra 

'B':238MMSTB.  This model is fairly constructed and  

reasonably calibrated (historically matched), but there is a 

need for additional refining, calibration and still early to use it 

as good prediction tool.  
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