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In several productive oil and gas sites around the world, sand production remains a 

significant concern. It has the potential to decrease the recovery of hydrocarbons or 

entirely cease production, destroy the downhole and surface facilities, and other 

environmental problems related to sand disposal. These obstacles can lead to increased 

non-productive time and the annual loss of billions of dollars for petroleum 

companies. To evaluate the possibility of sand production, a field study in the south of 

Iraq was carried out. The third pay unit is a crucial sandstone reservoir belonging to 

the Zubair Formation that has been adopted in this investigation. To achieve the study's 

aims, offset well logs and relevant core sample data were used to develop a calibrated 

one-dimensional geomechanical model for the interested region, which serves as the 

input parameter to predict the onset of sanding, i.e., identify the critical bottom-hole 

flowing pressure  (𝑃𝑐𝑤𝑓). Then, the inflow performance relationship (IPR) curves were 

constructed employing constant productivity index (J) and empirical approaches 

(Vogel and Standing methods) through assuming different values of bottom-hole 

flowing pressure (Pwf) and computing the corresponding oil rate. Consequently, the 

critical oil flow rate (Qc) as a function of the value of Pcwf can be estimated; below 

these critical values, the sanding will commence. The results demonstrated that, at the 

perforated point (3356 m), the value of  Pcwf  at the start of production was1352.74 psi. 

Thus, the drawdown area will become smaller or narrower as the depletion grows over 

time. Furthermore, any depletion or drawdown will lead to the generation of sand when 

the reservoir pressure is equal to 2735 psi or has depleted around 35% of its initial 

value. Finally, this study could serve as a reference for sand management, serving as 

an indicator of the possibility of sand throughout a well's productivity life, thus 

resulting in a positive economic advantage. 

Keywords: Sand production, Critical flow rate, Critical bottom hole flowing pressure, Geomechanical model, 

Inflow performance relationship. 
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دراسة تنبؤية لتقليل من إنتاج الرمال من خلال تحديد ضغط التدفق الحرج ومعدل التدفق الحرج للآبار 

 المنتجة

 خلاصةلا
مواقع إنتاج النفط والغاز حول العالم، يعتبر إنتاج الرمال مصدر قلق كبير. حيث يمكن ان يؤدي الى تقليل استخلاص في العديد من 

 الهيدروكربونات أو ايقاف الإنتاج تمامًا، واحداث تضرر في معدات تجويف البئر والمنشأت السطحية، وغيرها من المشاكل البيئية المتعلقة

أن تؤدي هذه العقبات إلى زيادة الوقت غير الإنتاجي وخسارة شركات النفط السنوية مليارات الدولارات. لتقييم  بالتخلص من الرمال. ويمكن

مة إمكانية إنتاج الرمال أجريت هذة الدراسة الميدانية في جنوب العراق. اعتمدت هذة الدراسة على طبقة العطاء الثالث وهي طبقة مكمنية مه

تمي إلى تكوين الزبير. ولتحقيق أهداف الدراسة، تم إنشاء نموذج جيوميكانيكي أحادي البعد متكامل للمنطقة تتكون  من الحجر الرملي تن

، يعتبر هذا النموذج احد المدخلات الاساسية والضرورية بالاعتماد على بيانات مجسات الابار ونتائج المختبرية للعينات الصخرية ةالدراس

 مؤشر باستخدام( IPR)التدفق  أدائية علاقة منحنيات إنشاء تم ذلك، بعد . (Pcwf)للتنبؤ ببداية انتاج الرمال، أي تحديد ضغط التدفق الحرج 

 Pwf)  (البئر قاع في التدفق لضغط مختلفة قيم اضافتر خلال من( Standingو Vogel طرق) التجريبية والأساليب( J) الثابت الإنتاجية

، حيث سيكون انتاج الرمال في حالة (Pcwf)كدالة لقيمة   (Qc)معدل تدفق النفط الحرج  تقدير يمكن وبالتالي،. للنفط التدفق معدل وحساب

عند بداية Pcwf م(، كانت قيمة  3356كون قيم الضغطوط ومعدلات التدفق اقل من القيم الحرجة. أظهرت النتائج أنه عند النقطة المثقبة )

السحب مع مرور  رطل لكل بوصة مربعة. وبالتالي، فإن منطقة السحب سوف تصبح أصغر أوتتضيق مع زيادة معدلات 1352.74الإنتاج 

رطل لكل بوصة  2735الوقت. علاوة على ذلك، فإن أي استنفاد أو سحب سيؤدي إلى توليد الرمال عندما يكون ضغط المكمن مساوياً لـ 

شر % من قيمته الأولية. وأخيرا، يمكن أن تكون هذه الدراسة بمثابة مرجع لإدارة الرمال، حيث تكون بمثابة مؤ35مربعة أو استنفاد حوالي 

 على إمكانية وجود الرمال طوال الحياة الإنتاجية للبئر، مما يؤدي إلى ميزة اقتصادية إيجابية. 

 

1. Introduction 

    The scientific discipline of geomechanics is concerned with the study of how rocks behave in 

response to changes in temperature, pressure, and stress. It has demonstrated an increasing 

involvement in energy-related topics, particularly issues concerning petroleum exploitation. 

Furthermore, geomechanics is expanding its applications to serve as an important reference for the 

petroleum industry's technological advancements [1], [2]. There are several applications of 

petroleum geomechanics in the oil and gas industry; one of them is sand production prediction, 

which depends heavily on an understanding of the geomechanical properties of subsurface strata. 

In-situ stresses, formation pore pressure, and the mechanical properties of the rock are the crucial 

characteristics that are responsible for constructing the geomechanical models [3].  

      In the petroleum industry, sand production mitigation is a significant and difficult problem 

that necessitates sand management decision-making.  Roughly 70% of the world's petroleum 

reservoirs are found in sandstone layers. Hence, the production of sand may become an imminent 

danger [4]. There are usually issues associated with hydrocarbon production, i.e., wax, scale, 

hydrates, and sand production, in complicated reservoir circumstances, including deep-water, high 

pressure, and temperature. Consequently, the production of these substances can result in abrasion, 

integrity loss, and degradation of the bottom-hole equipment and accompanying surface facilities 

[5]. Sand production occurs due to the breakdown of sand formations as a result of the in-situ stress 

effects (vertical stress, maximum and minimum horizontal stresses) and the flow of the 
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hydrocarbon fluid. However, the mechanism of producing sand can be broken down into three 

steps: (1) collapse of the rock matrix; (2) separation of solid or sand particles from the collapsed 

rock; and (3) movement of the free particles through reservoir fluid flow to the wellbore and then 

upward to the surface [6]. 

     Three categories exist for sand production: unstable, continuous, and catastrophic high-rate. 

These classifications are based on features of sand formation observed in oil production. Sand 

production is a very complex process that can occur at any stage of drilling, injection, and 

production. Although some sand-producing triggers can be avoided since they result from 

engineering efforts, others are not under operational control [7]. If the issue with sand production 

is not resolved, it will grow in importance and affect the growth of oil and gas fields. Artificial 

techniques to limit sand production can be classified into several categories based on their capacity 

for excluding sanding. These include screen and gravel packs, frac packing, and chemical sand-

control procedures. These techniques attempted to achieve the best possible oilfield advancement, 

essential rates of production, and long-term effectiveness [8]. Sand management is a concept of 

design, decision-making, and production management technique executed by properly considering 

elements such as production rate and the sand-transporting capacity of the well, processing of the 

surface equipment, as well as expenses on the scenario of either producing without sand or 

releasing with a small quantity of sand. This method provides the best control over production by 

managing the value of pressure loss, the fluid's flow velocity, and the influx of sand grains. It 

differs significantly from the usual approach of avoiding sand [9], [10]. 

     Additional research efforts have been conducted in the past few years that have demonstrated 

Early studies introduced traditional mathematical models that proved effective in evaluating the 

stability of perforated arches [11], [12]. Subsequent experimental investigations demonstrated that 

sand failure and the resulting production behavior can be predicted through laboratory testing [13], 

[14]. These studies also indicated that the relationship between sand failure mechanisms, wellbore 

differential pressure, and rock strength is relatively limited. Furthermore, finite element analysis 

combined with experimental techniques was employed to provide a comprehensive evaluation of 

volumetric sand production mechanisms [15]. More advanced predictive models were later 

developed to estimate sand production as a function of key parameters, including drawdown 

pressure, formation strength, fluid type, flow rate, and reservoir pressure [16]–[20]. These models 

could be useful for several field requirements, such as managing and regulating the production of 

sand, enhancing well-completion plans, and raising productivity. Nevertheless, under a specific 

set of field conditions, no model can accurately assess the risks of sanding. Additionally, these 
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models can be implemented locally, therefore, this study was motivated. Furthermore, the main 

distinction between this study and others is that it introduced a vital methodology in which the 

critical bottom-hole flowing pressure (Pcwf) and critical flow rate (Qc) were identified to prevent 

the initiation of sand production. Thus, the hydrocarbon produced from wells in the area of interest 

may be controlled without sanding. Ultimately, this study could be used as a guide for sand 

management to achieve the best completion efficiency possible, which would reduce workover 

operations. It could also be used as an indicator of the possibility of sand throughout a well's 

productivity life, which would yield a positive economic advantage.  

 

1.1. Area of Study 

To address the issue of sand production throughout the hydrocarbon production phase, a field case 

in southern Iraq was implemented in this study to estimate the critical bottom-hole flowing 

pressure and critical flow rate that are needed to successfully transport the reservoir fluids from 

the perforated holes to the surface facilities without sanding. The geologic column that includes 

many Iraqi oilfields spans from the Upper Jurassic to the Tertiary Ages, specifically extending 

from the bottom of the Sulaiy Formation to the Dibdiba Formation. It is mostly composed of clastic 

rocks distributed throughout extensive layers of carbonate [21]. Approximately thirty percent of 

Iraq's contributions of natural gas and crude oil originate in the Zubair Formation, which is a clastic 

reservoir corresponding to the early cretaceous ages. The Zubair Formation has been identified 

owing to the sand-to-shale ratio of five units, as depicted in Figure (1). The third pay, or upper 

sand unit, is a more critical sandstone reservoir with an average thickness of about 120 m in the 

field of interest that has been focused on in this investigation (Figure 1). 
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Fig. (1): Lithological column of the southern Iraqi oilfields [22]. 

 

2. Methods 

2.1. Research Methodology 

The procedure for this study can be completed effectively using the following steps: 

 Preparing, collecting, and auditioning the required data for the area of interest to ensure a 

reliable workflow and results. This data includes well-logging data (i.e., compression and shear 

waves, micro-imager, density, caliper, gamma-ray logs) and field tests, including the mini-frac 

test and rock mechanical tests. 

 Establish a one dimensional geomechanical model for the area of interest (third pay unit). This 

model was developed employing pertinent offset well core sample data and well logs. Once 

the model is established, the hazardous and sand-free regions can be identified at various 

ranges of the flowing bottom-hole pressure (Pwf  ) and reservoir pressure. 
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 Determine the Pcwf  at diverse depletion rates at which the wellbore could produce the reservoir 

fluids without sanding. 

 Develop the inflow performance relationship (IPR) by utilizing the constant productivity index 

(J) and empirical methods (Vogel and Standing) to determine the oil flow rate at any value of 

bottom-hole flowing pressure (Pwf). 

 Finally, when the Pcwf is identified, Qc can be estimated through IPR methods. Thus, more 

control over hydrocarbon production without sanding will occur.  

 

2.2. Geomechanical Characteristics  

Due to variations in the shape, size, and direction of the grain, rocks are typically neither 

homogeneous nor isotropic. For geomechanical applications, it is therefore essential to precisely 

identify the geomechanical properties of the area of interest [23]. These features can be divided 

into three groups: mechanical rock parameters, formation pore pressure, and in-situ or far-field 

stresses. 

Understanding the rock mechanical characteristics of the subsurface layers is essential for 

addressing issues related to subsidence. According to the distorting regime, rocks can be classified 

mechanically into two groups: elastic properties (including Poisson's ratio, Young's modulus, bulk 

and shear moduli) and rock strength parameters (including friction angle, unconfined compressive 

strength (UCS), and tensile strength), [24]. Static and dynamic are two methods that are utilized 

to calculate these properties. The static technique is more accurate and performed in the lab using 

special apparatus, while the dynamic technique depends on the correlations that rely on the well 

logs data [25]. In this investigation, the bulk density and sonic wave logs along the area of interest 

were measured to derive the dynamic rock parameters, namely Young's modulus (𝐸) and Poisson's 

ratio (𝑣) using Eqs. 1 and 2, respectively. Where the 𝜌𝑏 is bulk density (g/cc),  𝑉𝑠 & 𝑉𝑝 are shear 

and compressional wave velocities, respectively (Km/s), [2], [26]. 

 

𝐸 =
𝜌

𝑏  𝑉𝑠
2 (3𝑉𝑝

2− 4𝑉𝑠
2)

 

(𝑉𝑝
2− 𝑉𝑠

2)
                                                                 (1) 

𝑣 =  
(𝑉𝑝

2− 2𝑉𝑠
2)

2(𝑉𝑝
2− 𝑉𝑠

2)
                                                                           (2) 

Reservoir geomechanical models rely heavily on formation pore pressure (𝑝𝑝 ). In the petroleum 

industry, direct and indirect methods are frequently employed to figure out pore pressure. The 
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repeated formation test (RFT) is one instance of a direct technique utilized in well testing to 

measure the formation pressure. Despite providing reliable results, it is limited by financial and 

time constraints [27]. In contrast, the indirect techniques rely on the theoretical and empirical 

correlations constructed based on the petrophysical data to estimate the pore pressure, e.g., the 

Eaton equation (Eq .3) [28]. A sonic wireline log served as the basis for the derivation of this 

equation. 

𝑃𝑝𝑔 = 𝑂𝐵𝐺 − (𝑂𝐵𝐺 − 𝑃𝑛𝑔) (
𝑁𝐶𝑇

∆𝑇
)

3
                                                      (3) 

Where 𝑃𝑝𝑔 is the pore pressure gradient; 𝑃𝑛𝑔 is the hydrostatic or normal pressure gradient; 𝑂𝐵𝐺 

represents the overburden gradient; ∆𝑇 represents a compressional sonic wave (sonic transit time); 

𝑁𝐶𝑇 indicates a normal compaction trend that fits observations of compressional waves. 

The in-situ or far-field stresses refer to the three perpendicular principal stresses that should be 

applied to any point below the earth's surface. the far-field stresses are categorized according to 

their magnitude and direction: the vertical stress (𝜎𝑣) and the maximum (𝜎𝐻) and minimum (𝜎ℎ) 

horizontal stresses [29].  

Vertical stress (𝜎𝑣) is oriented toward the center of the earth. It is caused by the combined weight 

of the upper strata and the fluid containing it [30]. At certain depths, the vertical stress can be 

computed employing Eq. 4, where ρ is the bulk density, z is the formation thickness, and g is the 

gravitational constant. 

                                   𝜎𝑣 =  ∫ 𝜌𝑏
𝑧

0
(𝑧)𝑔𝑑𝑧                                                                (4) 

Because the vertical stress compresses the formation rock vertically, it tends to slide horizontally. 

Therefore, the minimum and maximum horizontal stresses are affected by this alteration. These 

stresses are crucial for geomechanical modeling applications, including predicting sand production 

and evaluating the stability of wellbore walls [31]. However, estimating the magnitude of the 

horizontal stresses (minimum and maximum) is challenging. Further methods for quantifying 

these stresses include theoretical computations involving the poro-elastic constitutive model and 

field measurements like the mini-frac and extended leak-off tests. In this investigation, horizontal 

stresses were determined using (Eqs. 5 and 6) according to a poro-elastic horizontal strain model 

[32]. Where: 𝐸 is Young’s modulus;  𝑣 is Poisson’s ratio;  𝑝𝑝 is the formation pore pressure; 𝛼 is 

Biot’s constant (generally 𝛼 =1); 𝜀𝐻 & 𝜀ℎ are the tectonic strains in the direction of the maximum 

and minimum horizontal stresses, respectively [26]. 

                       𝜎ℎ =
𝑣

1−𝑣
 (𝜎𝑣 − 𝛼 𝑝𝑝) +  𝛼 𝑝𝑝 +

𝐸

1−𝑣2
 (𝜀ℎ + 𝑣 𝜀𝐻)                          (5) 
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                      𝜎𝐻 =
𝑣

1−𝑣
 (𝜎𝑣 − 𝛼 𝑝𝑝) +  𝛼 𝑝𝑝 +

𝐸

1−𝑣2  (𝜀𝐻 + 𝑣 𝜀ℎ)                          (6) 

 

3. Results and Discussion 

3.1. Establishment of a Geomechanical Model 

The use of a three-dimensional mechanical earth model (3D MEM) has gained popularity as a 

more precise method for addressing wellbore issues. To construct this model, access to multiple 

wells with extensive data from various domes of the concerned field is necessary. Then, a one-

dimensional mechanical earth model (1D MEM) of each well must be created as the input for the 

3D MEM. Regrettably, the absence of sufficient data has hindered the development of the 3D 

MEM. Therefore, in this study, a 1D MEM was established along the interested area. The dynamic 

elastic moduli and sonic logs' theoretical relationship serves as the foundation for this model. 

Assuming that the formation is homogenous, isotropic, and elastic. 

The characteristics of geomechanics are a fundamental aspect of any application concerned with 

geomechanics. To construct a one-dimensional geomechanical model, the following parameters 

should be established: (1) mechanical rock parameters; (2) formation pore pressure; and (3) in-situ 

or far-field stresses.  

To select the more appropriate correlations to determine the mechanical rock properties in this 

study, all available correlations (geomechanical aspects) in Techlog software were checked with 

field data (core specimens) extracted from mechanical rock testing. This allowed for the 

establishment and verification of these properties. However, the profiles of the mechanical rock 

properties were established and verified with field data points, as illustrated in Figure (2) (third to 

fifth tracks). Unconfined compressive strength (UCS) is a rock mechanical parameter related to 

the degree of consolidation. A practical investigation was conducted to determine continuous 

profiles of mechanical rock properties, where the results indicated that sanding is likely to occur 

when the unconfined compressive strength (UCS) is below 7250 psi. The study further showed 

that at different depths (e.g., 3322 m and 3394–3402 m), the UCS and Poisson’s ratio values were 

approximately 2000 psi and 0.43, respectively, as illustrated in the third and fifth tracks of Figure 

(2). Accordingly, UCS can be considered a reliable and consistent indicator for predicting sanding 

or rock collapse phenomena [33]. In addition, the mechanism of sand production resulting from 

rock failure around the perforation tunnels of the wellbore was analyzed, highlighting the role of 

stress concentration and mechanical instability in initiating sand production [34]. It was concluded 

that sanding is not necessarily initiated by drawdown pressures at the early stages, but is more 
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likely influenced by external stresses. The pore pressure profile was created using the Eaton 

equation (Eq. 3), as shown in the sixth track of Figure (2). This profile has been verified and 

corrected using actual measurements obtained from RFT. It was additionally modified according 

to the original drilling mud density that was utilized when drilling the region of concern. Also, in 

this track, the profiles of the far-field stresses have been created. (Eq. 4) was used to establish the 

vertical stress profile throughout the area of interest. Furthermore, the wellbore's minimum and 

maximum horizontal stress profiles were determined using the poro-elastic equations (Eqs. 5 and 

6). Additionally, the calibration of the minimum horizontal stress profile in this track was done by 

matching its values with the closure pressure values that were derived from measurements made 

during the mini-frac test.  

By determining the geomechanical properties, the one-dimensional geomechanical model has been 

completed. The next step will involve a discussion about the identification of  Pcwf and Qc to 

achieve the purpose of the investigation. 

 

 

Fig. (2): The one-dimensional geomechanical model for the third pay unit. 

 

3.2. Assessment of the Onset of Sand Production Based on 𝐏𝐜𝐰𝐟 and 𝐐𝐜 Values 

Once the geomechanical model was accomplished, the Pcwf at various depletion rates was 

established to identify the potential of sanding, as depicted in Figure (3). The region highlighted 

in red indicates an unsafe area or a potential sanding hazard during production. On the other hand, 

an area colored green indicates that it is sand-free or an appropriate location for production. At 
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perforated point (3356 m), the value of reservoir pressure was 4100 psi, UCS = 5915 psi, 𝜎𝑣 

=11090 psi, 𝜎ℎ = 7175, and 𝜎𝐻 = 8325 psi. To assure production while preventing sanding, the 

bottom-hole flowing pressure (𝑃𝑤𝑓) must be lower than the reservoir pressure (𝑃𝑅), but higher than 

the (𝑃𝑐𝑤𝑓). The variation between the reservoir pressure and Pcwf is called the critical drawdown 

pressure (CDDP) (Eq. 7) [26]. 

𝐶𝐷𝐷𝑃 = 𝑃𝑅 − 𝑃𝑐𝑤𝑓                                            (7) 

As seen in this Figure, the values of CDDP across the 3356 m of upper sand reservoir are more 

significant (maximum value) at zero depletion rate (no production) than at other depletion rates 

(i.e., 5, 10, 15, 20, 25, and 30%). This implies a lesser required Pcwf value that can be obtained in 

the absence of sanding. In other words, the value of Pcwf at the beginning of production is 1352.74 

psi, meaning that the CDDP is 2747 psi. Additionally, as the depletion increases with time, the 

drawdown area will shrink or narrow, meaning the value of Pcwf  will rise as a result of reservoir 

pressure decline (i.e., the value of CDDP becomes smaller). For example, when the reservoir 

pressure depleted about 15% to be 3500 psi, the value of Pcwf  was 1900 psi, thus the value of the 

CDDP is 1600 psi. When the value of reservoir pressure is equivalent to 2735 psi (i.e., the depletion 

rate is about 35%), any depletion or drawdown will lead to hazardous sand production, as 

illustrated in Figure (3). Table (1) presents CDDP at different deletion rates (0%, 15%, 25%, and 

35%) for various perforated intervals of the upper sand unit. 

 

 

Fig. (3): Illustrate the safe and unsafe production zones at the perforated wellbore. 
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Table (1): Depicts the CDDP at different depletion rate for one well in the field of interest. 
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3325 4016 4.87 3414 606 3012 1008 2611 1409 

3328 4071 0 3460 611 3053 1018 2646 1425 

3356 2747 1377 1600 2524 738 3386 0 4124 

3359 3799 0 3229 570 2849 950 2469 1330 

3363 2028 1770 1000 2798 316 3482 0 3798 

3365 3295 503 2142 1656 1374 2424 605 3193 

3366 3818 0 3245 573 2864 954 2482 1336 

 

The main topic of this section is the construction of IPR curves as a means of determining the 

critical oil flow rate (Qc). The constant productivity index (J) and two empirical methods, i.e., 

Vogel (Eq. 8) and Standing (Eq. 9) were used in this study to establish the IPR curves, 

consequently the Qc can be identify as a function to the value of Pcwf. Additionally, it can be 

identify the oil flow rate with time at any value of Pwf.  

𝑄𝑜

(𝑄𝑜)𝑚𝑎𝑥
= 1 − 0.2 (

𝑃𝑤𝑓

𝑃𝑟
) − 0.8 (

𝑃𝑤𝑓

𝑃𝑟
)

2

                                              (8) 

              

𝑄𝑜 = (
𝐽𝑓 (𝑃𝑟)𝑓

1.8
) [1 − 0.2 (

𝑃𝑤𝑓

(𝑃𝑟)𝑓
) − 0.8 (

𝑃𝑤𝑓

(𝑃𝑟)𝑓
)

2

]                               (9) 

 

Where: 𝑄𝑜 = oil rate (STB/day) at 𝑃𝑤𝑓; (𝑄𝑜)𝑚𝑎𝑥= maximum oil flow rate at zero wellbore 

pressure; 𝑃𝑟 = current average reservoir pressure, psi; and 𝑃𝑤𝑓  = wellbore pressure, psi; 𝑓 is the 

subscript refer to a future condition. 

The constant productivity index (J) is a widely utilized indicator of a well's production capacity 

and it gives the straight line relation, as illustrated in Fig.4. Furthermore, Vogel (1968) [35] noted 

that the IPR diverges from the standard of a straight line, as illustrated in Fig. 4, once the pressure 

falls below the bubble-point pressure (Pb). In the end, Standing (1970) [36] expanded the use of 

Vogel's to forecast a well's future IPR as an estimation of the reservoir pressure value. In other 

words, the standing method predicts the reservoir deliverability for the future by selecting how 

much the reservoir will deplete with time.  
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As depicted in Figure (4), at the Pb value (2600 psi), the Vogel and Standing curves start to deviate 

from their straight relationship, and the oil flow rates were 1685 and 779 STB/day, respectively. 

In contrast, the productivity index relation remains constant at the Pb value, where the oil rate was 

1772 STB/day. As for the values of  Qc , they were selected as a function of the Pcwf value (1352.74 

psi) employing the mentioned methods, and their values were 2587.4 and 1525.8 STB/day for the 

Vogel and Standing, respectively. While it was 3244.5 STB/day for the J method. Ultimately, by 

using the above techniques, the values of oil rate and corresponding wellbore flowing pressure can 

be estimated with time.     

The research results may eventually be applicable in the oilfields of southern Iraq. The outcomes 

should be modified if they are to be extended to other fields of study. It is also essential to 

implement field tests to determine the amount and size of sand grains to improve the sanding 

model. 

 

Fig. (4): IPR curves using different methods to estimate the critical oil flow rate. 

4. Conclusions   

The following findings have been achieved after analyzing the data from one well located in 

southern Iraqi oilfields and performing the required computing: 

 At perforated points (3356 and 3363 m), the CDDP reaches zero value at the 35% depletion 

rate of the reservoir pressure (4100 psi); thus, the hazard of sand production will occur. 

 When the reservoir pressure depleted about 15% to be 3500 psi, the value of Pcwf  was 1900 

psi, thus the value of the CDDP is 1600 psi at the perforated point (3356 m). 
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 At the perforated point (3356 m), the value of  Pcwf  at the start of production is 1352.74 psi 

(i.e., the value of CDDP is 2747 psi). Furthermore, the drawdown area will become smaller or 

narrower as the depletion grows over time; thus, the value of  Pcwf  will increase due to the 

drop in reservoir pressure. 

 The IPR criteria, i.e., constant productivity index, and Vogel and Standing empirical methods 

were utilized to identify the Qc as a function of the  Pcwf  value (1352.74 psi), below these 

critical values, the sanding will commence. The results showed that the values of the critical 

oil flow rates were 2587.4 and 1525.8 STB/day for the Vogel and Standing, respectively. While 

it was 3244.5 STB/day for the J method. Ultimately, the values of the oil rate and associated 

wellbore flowing pressure can be calculated over time by employing the aforementioned 

procedures. 

 When the rock's UCS is relatively low, sanding is possible. This provides credibility to the 

theory that sand production could be initiated for reasons other than drawdown pressures. 
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