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Abstract 
 

   This research paper uses pipesim software to reproduce and evaluate well performance, comparing vertical and horizontal wells 

using hydraulic fracturing. It examines the impact of key parameters, such as fracture length, width, permeability, and fracture 

number, on production improvement. In low-permeability reservoirs, simulation studies indicate that horizontal wells often achieve 

higher production rates than vertical wells, largely due to improved reservoir and fracture connectivity. Productivity in the vertical 

well increased to 300(stb/d), while in the horizontal well, it increased to over 9,000 (stb/d) after using hydraulic fracturing. The 

results indicate that fracture width has less of an impact on the performance of vertical wells than horizontal wells, although fracture 

length and fracture number significantly influence horizontal well productivity. This disparity underscores the need for strategic 

fracture design and well selection to optimize oil production under changing reservoir conditions. The research paper emphasizes the 

need to use advanced modeling tools such as PIPESIM to accurately predict well performance and guide decision-making in 

hydraulic fracturing operations. Tailor-made fracturing techniques based on reservoir properties can significantly enhance continuous 

production efficiency and extend well life. 
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1- Introduction 
 

   Hydraulic fracturing is a fundamental technique 

employed to enhance oil production, particularly in low-

permeability reservoirs and unconventional formations as 

shown in Fig. 1. The efficacy of this method relies on a 

combination of geological and technological factors, 

namely the dimensions of the induced fractures (length, 

width, and number), alongside reservoir characteristics 

like as permeability and porosity [1-3]. The efficacy of 

the fracturing procedure is significantly influenced by the 

well design, as the reservoir's response may vary 

considerably between vertical and horizontal wells [3-5]. 

   This study aims to provide a quantitative and analytical 

comparison of vertical and horizontal wells regarding 

hydraulic fracturing effectiveness and its impact on 

enhancing oil production rates, utilising the Pipesim 

petroleum simulation program. pipesim provides an 

advanced framework for modelling optimal performance 

across various reservoir conditions [5]. The study 

primarily focuses on the influence of fracture length on 

the drainage area, fracture width on flow rate, and the 

number of fractures in multilayer formations [6]. It also 

examines how reservoir reactions following fracturing 

differ based on permeability and porosity [7]. 

Results indicate that horizontal wells, when exposed to 

multi-stage hydraulic fracturing, yield greater reservoir 

contact and generate longer, wider cracks compared to 

vertical wells, as shown in Fig. 2. As a result, 

substantially elevated oil production rates, frequently 

multiple times greater than those achieved by vertical 

wells, ensue from this [8-10].  

   This comparison relies on a series of simulation 

scenarios developed in Pipesim, in which design 

parameters and geological settings were systematically 

altered to achieve an accurate evaluation of the 

performance of both well types under uniform reservoir 

circumstances [10-12]. 

 

 Area of study 

 

   The current research is conducted at the Halfaya Oil 

Field, one of the largest oil fields in southeastern Iraq, 

located in Maysan Governorate, approximately 35 km 

southeast of Amarah City, as shown in Fig. 3. 
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Fig. 1. Fracturing the rock formation for production 

 

 
Fig. 2. Compare the fracturing for vertical and horizontal 

well 

 

 
Fig. 3. Late Turonian-early Campanian palaeogeography 

of Iraq 

   Halfaya is a colossal oil field with estimated crude oil 

reserves of 4.1 billion barrels. The primary producing 

formations, characterised by carbonate and sandstone 

lithologies, are the Mishrif, Yamama, and Zubair 

reservoirs, exhibiting varying permeability and porosity 

conditions [12-19]. 

   The field development plan stipulates vertical and 

horizontal drilling in conjunction with hydraulic 

fracturing in designated regions to enhance recovery. The 

intricate reservoir dynamics of Halfaya, particularly in the 

deeper, low-permeability regions, render the selection of 

well design and stimulation techniques essential [19-25]. 

   This study seeks to identify the optimal fracturing 

strategy for the specific geological and petrophysical 

characteristics of the Halfaya formations by focusing on 

representative well models from the field to simulate and 

evaluate the performance of vertical and horizontal wells 

utilising Pipesim [26]. 

 

2- Methodology  

 

   This study evaluates and compares hydraulic fracturing 

in a vertical well HF002 and a horizontal well HF007 in 

the Halfaya oil field with Pipesim, a well performance 

modeling tool developed by Schlumberger. 

   The methodology adheres to the following phases: 

 

A. Data acquisition and reservoir characterization 

 

   Reservoir data obtained from publicly available sources 

regarding the Halfaya Field, together with field reports: 

Pressure and temperature gradients; porosity and 

permeability metrics.  

   Oil viscosity, gas-oil ratio (GOR), and formation 

volume factor (Bo) are classified as fluid characteristics. 

Typical fracture half-length, breadth, and conductivity 

constitute assumptions regarding fracture geometry. 

 

B. Construction of pipesim's model 

 

  Two comprehensive models were developed Single-

stage fracturing in a vertical well; multi-stage fracturing 

in a horizontal well; pipesim simulated flow performance 

by utilising data on well completions, reservoir 

parameters, and fracture characteristics.   In sensitivity 

analysis, fracture parameters -length, width, and quantity-

were modified to evaluate their impact on well 

production. 

 

C. Simulation scenarios 

 

   Multiple simulation scenarios were conducted utilising 

various. 

 Fracture length (e.g., 50 meters to 300 meters) 

 fracture width (0.5 cm to 2 cm)  

 Single vs. 5–10 stage fracture count 

 permeability and porosity to reflect reservoir 

heterogeneity    

   Under identical settings, each scenario was executed 

both vertically and horizontally.  
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D. Performance metrics 

 

   Key performance metrics were evaluated, including: 

Pressure drawdown and flow efficiency; oil production 

rate (STB/day). 

 

E. Examination and contrast 

 

  The findings were compared under various fracture and 

reservoir situations to evaluate the effectiveness of each 

kind of well. The influence of reservoir characteristics 

and fracture geometry on production outcomes was 

illustrated using graphs and tables [27]. 

 

3- Results and discussion 

 

3.1. Effect length of the fracture 

 

  The performance curves of the horizontal well in Fig. 4 

and the vertical well in Fig. 5 were studied at different 

hydraulic fracture lengths (XF). The performance of the 

horizontal well is shown first, followed by the vertical 

well. Increasing the fracture length in a horizontal well 

results in a significant improvement in production 

performance. 

   This is demonstrated by increased fluid flow rates from 

the reservoir to the reservoir at certain system outlet 

pressures.  Especially at increasing flow rates, the 

performance difference between wells becomes more 

obvious as the fracture length rises from 164.04 feet to 

4921.3 feet.  Longer fracture lengths clearly help 

horizontal wells, particularly in low-permeability 

deposits. 

   The patterns for the vertical well are somewhat 

different.  Although growing fracture length increases 

production rates, the variations across cases are less 

noticeable than in the horizontal well. 

  Furthermore, the tendency of the curves to flatten out at 

larger fracture lengths points to declining returns beyond 

a given length. For example, the performance increase 

between XF=4921.3ft and XF = 3280.84ft is really small. 

   These results imply that, especially in reservoirs with 

large lateral extents, horizontal wells may be more 

efficient in maximising production and more sensitive to 

changes in fracture length. By contrast, vertical wells 

clearly enhance only up to a specific fracture length; after 

that, the additional advantage decreases. 

 

 
Fig. 4. Effect of fracture length on productivity in 

horizontal well 

 
Fig. 5. Effect of fracture length on productivity in vertical 

well 

 

3.2. Effect width of the fracture 

 

   In Fig. 6, the curves show that the hydraulic 

performance of the well clearly improves with a widening 

of the crack.  The well with the largest fracture keeps a 

greater outlet pressure at a given flow rate, so reflecting 

lower pressure losses and better formation conductivity.  

Still, given what can be accomplished in horizontal wells 

-especially at greater flow rates- the total impact is really 

small. 

   In Fig. 7, three different fracture widths ranging from 

3.937 inches to 31.49606 inches were evaluated, showing 

the performance curves of a horizontal well drilled in a 

low permeability reservoir. As fracture width rises, the 

curves flatten and stretch farther, signifying notable 

production performance gain. The study shows that 

improving the output of horizontal wells directly and 

critically depends on the width of fractures. 

  Larger widths—e.g., 19.68504 and 31.49606 inches—

cause notable improvements in flow rates while retaining 

high outlet pressures, therefore indicating improved 

connectivity between the formation and the wellbore, and 

more effective drainage. Although the width of fractures 

influences both well types, the impact is much more in 

horizontal wells. 

   This is ascribed to the horizontal section's longer lateral 

length, which magnificuates the effect of fragmentation 

by so increasing the contact area with the reservoir. 

Designing fractures with enough breadth in horizontal 

wells is clearly a key factor in maximising production 

performance compared to vertical wells, which remain 

more constrained in reservoir contact even after 

stimulation. 

  Thus, with regard to increasing fracture width to attain 

maximum hydraulic and economic efficiency, field 

applications should give optimal fracture designs in 

horizontal completions first priority. 

 

3.3. Effect of fracture permeability 

 

 The figures below show the performance curves. The 

results reveal a fundamental variation in the response of 

each well type to permeability changes in the case of a 

vertical well in Fig. 8; moderate improvement in 

performance results from higher permeability. Variations 

in the performance curves become evident mostly at 

higher flow rates (over 250 STB/d), where the system 
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outlet pressure starts to decline rapidly.  Particularly at 

low to moderate permeability values, this behavior is 

ascribed to the limited contact area between the wellbore 

and the reservoir in vertical wells, therefore limiting the 

efficient use of rock features. 

 

 
Fig. 6. Effect of fracture width on productivity in vertical 

well 

 

 
Fig. 7. Effect of fracture width on productivity in 

horizontal well 

 

  By comparison, the effect of permeability on the 

horizontal well in Fig. 9 is much more evident. 

  The performance curves, even at smaller flow rates, 

differ greatly from one another; as permeability rises, the 

productivity grows in a practically exponential way. 

  Comparatively to less than 2000 STB/d at 50 Md, 

production rates at 1000 Md exceed 9000 STB/d. 

  Furthermore, the pressure drop at the wellhead reflects 

the improved drainage efficiency made possible by 

horizontal wells because of their extended contact with 

the reservoir. Permeability increases this process more 

gradually. 

  This comparison emphasises that although permeability 

is a fundamental factor influencing well performance in 

both circumstances, its impact is rather more effective in 

horizontal wells.  Particularly in high-permeability 

formations, this is a result of horizontal wells' increased 

lateral exposure to the reservoir, which increases drainage 

efficiency and greatly raises production. 

 

3.4. Effect of the number of fractures 

 

  Fig. 10 shows the fluid flow rate from the primary 

reservoir to the outlet (STB/d) and the system outlet 

pressure (psia) in a hydraulically fractured horizontal 

well, and the relationship between them.   The findings 

demonstrate a distinct influence of the quantity of 

hydraulic fractures (NF) on well performance . At low NF 

values (e.g., 10), a pronounced decline in outlet pressure 

occurs with rising flow rate, signifying suboptimal 

production performance. 

   As the quantity of hydraulic cracks escalates to elevated 

levels (e.g., 2000), performance markedly enhances, 

exhibiting a diminished decline in pressure at elevated 

flow rates. 

   This enhancement is due to the augmented surface area 

exposed to flow within the hydraulic fracture zone, which 

diminishes hydraulic resistance and facilitates improved 

output. 

 

 
Fig. 8. Effect of fracture permeability on productivity in 

vertical well 

 

 
Fig. 9. Effect of fracture permeability on productivity in 

horizontal well 

 

 
Fig. 10. Effect of the number of fractures on productivity 

in horizontal well 

 

    While the pipeSim software lacks the capability to 

assess the impact of hydraulic fracture quantity in a 

vertical well, this can be inferred from the flow 

characteristics inherent to both well types. 

   The horizontal well features an extensive horizontal 

reach that increases the probability of efficient interaction 

with hydrocarbon-bearing strata. Consequently, 

augmenting the quantity of hydraulic fractures leads to a 

significant enhancement in production. 

   Conversely, fluid movement in a vertical well 

predominantly occurs radially towards the wellbore.  
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Consequently, generating a substantial quantity of 

hydraulic cracks in this instance does not markedly 

improve performance. The lack of activation of this 

option in pipesim may be attributed to the comparatively 

little influence it has compared to horizontal wells, where 

the radial flow characteristics reduce the efficacy of many 

fractures. 

 

4- Conclusion 

 

 Horizontal wells provide greater performance 

compared to vertical wells in low-permeability 

reservoirs due to their enhanced reservoir contact and 

the prolonged impact of the fracture network. 

 In horizontal wells, fracture length is a critical factor 

in the linkage between the well and the reservoir, 

hence affecting output.   Its influence in vertical wells 

is relatively limited. 

 Although its effect was much more evident in 

horizontal wells, where bigger fractures improved 

flow conductivity across a greater contact area, 

Fracture width had a considerable positive influence 

on flow capacity in both well types. The hydraulic 

fracturing operation is heavily reliant on fracture 

permeability. Significantly, elevated fracture 

permeability enhances the flow capacity of fractures; 

still, horizontal wells are more advantageous due to 

their extensive fracture network. 

 The flow performance was much influenced by 

formation permeability. In tight or low-permeability 

reservoirs, horizontal wells proved greater sensitivity 

to permeability changes, hence more effective.  

 The quantity of fractures significantly influences 

horizontal wells by enhancing production and flow 

distribution. 

 The option for hydraulic fractures is not available in a 

vertical well.  This is due to the fact that vertical 

wells generally depend on establishing singular, 

vertical conduits to the productive strata.  As the 

fracture predominantly occurs along the longitudinal 

axis of the vertical well, the introduction of multiple 

fractures in this well type is unadvantageous. 

 

References  

 

[1] I. El Khouly, A. Sabet, M. A. A. El-Fattah, and M. 

Bulatnikov, “Integration Between Different 

Hydraulic Fracturing Techniques and Machine 

Learning in Optimizing and Evaluating Hydraulic 

Fracturing Treatment,” International Petroleum 

Technology Conference, Dhahran, Saudi Arabia, Feb. 

2024, https://doi.org/10.2523/IPTC-24296-MS 

[2] M. A. Parker, K. Ramurthy, and P. W. Sanchez, 

“New Proppant for Hydraulic Fracturing Improves 

Well Performance and Decreases Environmental 

Impact of Hydraulic Fracturing Operations,” SPE 

Eastern Regional Meeting, Lexington, Kentucky, 

USA, Oct. 2012, https://doi.org/10.2118/161344-MS 

 

[3] M. A. Parker, K. Ramurthy, and P. W. Sanchez, 

“New Proppant for Hydraulic Fracturing Improves 

Well Performance and Decreases Environmental 

Impact of Hydraulic Fracturing Operations,” SPE 

Eastern Regional Meeting, Lexington, Kentucky, 

USA, Oct. 2012, https://doi.org/10.2118/161344-MS 

[4] B. D. Poe Jr, H. Vacca, A. Benjamin, and W. K. 

Atwood, “Production Decline Analysis of Horizontal 

Wells Intersecting Multiple Transverse Vertical 

Hydraulic Fractures in Low-Permeability Shale 

Reservoirs,” SPE Annual Technical Conference and 

Exhibition, San Antonio, Texas, USA, Oct. 2012, 

https://doi.org/10.2118/160149-M 

[5] S. A. Holditch, “Tight Gas Sands,” Journal of 

petroleum technology, vol. 58, no. 06, pp. 86–93, 

Jun. 2006, https://doi.org/10.2118/103356-JPT 

[6] V. K. Sissakian, N. Al-Ansari, L. H. Abdullah, and J. 

Laue, “Neotectonic Indications from the Western and 

Southern Deserts of Iraq,” International Journal of 

Geosciences, vol. 14, pp. 427–436, 2023, 

https://doi.org/10.4236/ijg.2023.145022  

[7] S. Li, G. Zhang, L. Zhang, W. Wang, and C. Zhao, 

“Effect of Alternate Fracturing on Rock Porosity and 

Permeability Near Hydraulic Fractures,” 57th U.S. 

Rock Mechanics/Geomechanics Symposium, Atlanta, 

Georgia, USA, Jun. 2023, 

https://doi.org/10.56952/ARMA-2023-059  

[8] P. L. P. Wasantha, H. Konietzky, T. Xu, and B. Xu, 

“Stress Shadow Effect During Multi-Stage Hydraulic 

Fracturing with Different Wellbore Arrangements,” 

ISRM International Symposium – EUROCK 2021, 

Virtual Conference, Sep. 2021, 

https://doi.org/10.1088/1755-1315/833/1/01218 

[9] M. Alhaqbani, R. Almurayshid, and F. Aleid, “Quick 

Technique to Identify Individual Stage Contribution 

in Multi Stage Hydraulic Fracturing,” ADIPEC, Abu 

Dhabi, UAE, Oct. 2023, 

https://doi.org/10.2118/216966-MS 

[10] Z. Li, J. Wang, I. Gates, T. Chen, Z. Zheng, W. Lyu, 

J. Gao, and H. Yu, “Experiment and FEM Modelling 

of Stress Shadow Effect in Multi-Stage Hydraulic 

Fracturing to Optimize the Stimulation,” 

International Petroleum Technology Conference, 

Dhahran, Saudi Arabia, Feb. 2024, 

https://doi.org/10.2523/IPTC-24106-M  

[11] J. Dahl, K. Dhuldhoya, R. Vaidya, J. Tucker, J. 

Samaripa, B. Johnson, and R. Dusterhoft, “An 

Evaluation of Completion Effectiveness in 

Hydraulically Fractured Wells and the Assessment of 

Refracturing Scenarios,” SPE Hydraulic Fracturing 

Technology Conference, The Woodlands, Texas, 

USA, Feb. 2016, https://doi.org/10.2118/179136-M  

[12] G. E. King, “Hydraulic fracturing 101: What every 

representative, environmentalist, regulator, reporter, 

investor, university researcher, neighbor and engineer 

should know about estimating frac risk and 

improving frac performance in unconventional gas 

and oil wells,” Society of Petroleum Engineers - SPE 

Hydraul. Fract. Technol. Conf. 2012, pp. 651–730, 

2012, https://doi.org/10.2118/152596-ms 

https://doi.org/10.2523/IPTC-24296-MS
https://doi.org/10.2118/161344-MS
https://doi.org/10.2118/161344-MS
https://doi.org/10.2118/160149-MS
https://doi.org/10.2118/103356-JPT
https://doi.org/10.4236/ijg.2023.145022
https://doi.org/10.56952/ARMA-2023-0590
https://doi.org/10.1088/1755-1315/833/1/012184
https://doi.org/10.2118/216966-MS
https://doi.org/10.2523/IPTC-24106-MS
https://doi.org/10.2118/179136-MS
https://doi.org/10.2118/152596-ms


H. J.TH. Al-Hilali et al. / Iraqi Journal of Chemical and Petroleum Engineering 26, 4 (2025) 19 - 25 

 

 

24 
 

[13] C. Liu, A. Gupta, W. Yu, R. N. Vaidya, N. Li, and K. 

Sepehrnoori, “Characterization of Hydraulic Fracture 

Properties in Eagle Ford Shale Oil Reservoir Using 

EDFM-AI with Two Fracture Design Scenarios,” 

SPE/AAPG/SEG Unconventional Resources 

Technology Conference, Houston, Texas, USA, Jul. 

2021,  https://doi.org/10.15530/urtec-2021-5381 

[14] H. H. Abd-almohi, Z. T. Alismaeel, and M. J. M-

Ridha, “Inspection the impact of mixing and external 

resistance on the Microbial Desalination Cell for 

electricity generation and desalination efficiency by 

using Macroalgae as a bio-cathode,” Journal of the 

Indian Chemical Society, vol. 102, no. 1, p. 101543, 

Jan. 2025, 

https://doi.org/10.1016/J.JICS.2024.101543 

[15] N. F. Hussain and F. H. M. Al Mahdawi, “Prediction 

of Fracture Pressure Gradient in Halfaya Oilfield,” 

Iraqi Journal of Chemical and Petroleum 

Engineering, vol. 20, no. 1, pp. 1–7, 2019, 

https://doi.org/10.31699/ijcpe.2019.1.1  

[16] G. M. Farman, A. K. Farouk, and A. A. Alhaleem, 

“Comparative Study between Different Oil 

Production Enhancement Scenarios in an Iraqi Tight 

Oil Reservoir,” Iraqi Journal of Chemical and 

Petroleum Engineering, vol. 24, no. 2, pp. 97–105, 

2023, https://doi.org/10.31699/ijcpe.2023.2.11  

[17] A. K. Farouk and A. A. Al-Haleem, “Integrating 

Petrophysical and Geomechanical Rock Properties 

for Determination of Fracability of the Iraqi Tight Oil 

Reservoir,” Iraqi Geological Journal, vol. 55, no. 1F, 

pp. 81–94, 2022, 

https://doi.org/10.46717/igj.55.1F.7Ms-2022-06-22  

[18] R. A. Hashim, M. Kamel, M. Kamel Abdulameer, 

and C. Author, “3D Geological Model for Sadi 

Reservoir in Halfaya Oil Field,” Al-Mustaqbal 

Journal of Sustainability in Engineering Sciences., 

vol. 1, no. 2, pp. 17–27, 2023, 

https://doi.org/10.62723/2959-5932.1002  

[19] S. Savari, J. Butcher, and M. Al-Hulail, “Managing 

lost circulation in highly fractured, vugular 

formations: Engineered usage of high fluid loss 

squeeze and reticulated foam lost circulation 

materials,” SPE/IADC Drill. Conf., 2020, 

https://doi.org/10.2118/199635-MS  

[20] A. Alshmakhy and S. Caicedo, “Hydraulic Study of a 

Horizontal Well to Compare Dual Horizontal-

Vertical versus Single Vertical Completion,” Abu 

Dhabi International Petroleum Exhibition & 

Conference, Abu Dhabi, UAE, Nov. 2017, 

https://doi.org/10.2118/188509-M 

[21] R. A. Hashim and G. M. Farman, “Evaluating 

Petrophysical Properties of Sa’di Reservoir in 

Halfaya Oil Field,” Iraqi Geological Journal, vol. 56, 

no. 2, pp. 118–126, 2023, 

https://doi.org/10.46717/igj.56.2D.9ms-2023-10-15 

[22] A. Alzahabi, A. Trindade, A. Kamel, and K. Sathaye, 

“Optimizing Well Spacing to Maximize Horizontal 

Well Performance and Recovery,” SPE/AAPG/SEG 

Unconventional Resources Technology Conference, 

Houston, Texas, USA, Jun. 2025, 

https://doi.org/10.15530/urtec-2025-426210 

[23] M. A. Abbas, A. S. Ismail, K. Zakaria, A. M. El-

Shamy, and S. Z. El Abedin, “Adsorption, 

thermodynamic, and quantum chemical 

investigations of an ionic liquid that inhibits 

corrosion of carbon steel in chloride solutions,” 

Scientific. Reports., vol. 12, no. 1, pp. 1–13, 2022, 

https://doi.org/10.1038/s41598-022-16755-6  

[24] A. A. Abdel Hamid, S. H. Seddik, M. Hassan, and H. 

M. Abdel Hamid, “Geology, Petrography, and 

Geochemistry of Younger Granites and Related 

Radioactive Pegmatite from Gabal El Urf Area, 

North Eastern Desert, Egypt: Implications for the 

Evolution of the NYF-Type Rare-Elements Granitic 

Pegmatite,” Iraqi Geological Journal, vol. 56, no. 2, 

pp. 1–18, 2023, 

https://doi.org/10.46717/igj.56.2E.1ms-2023-11-6  

[25] R. K. Abdulmajeed, and S. M Awadh., ‘’A Predictive 

Model for Estimating Unconfined Compressive 

Strength from Petrophysical Properties in the 

Buzurgan Oilfield, Khasib Formation, Using Log 

Data’’. Iraqi Geological journal, 55 (2E),140-151. 

2022, https://doi.org/10.46717/igj.55.2E.9ms-2022-

11-23  

[26] G. F. Mezaal, K. Khwedim, and I. K. Abdulzahra, 

“Mineralogical and Geochemical Characteristics of 

Clay Deposits, Bussaya Area, Southern Iraq,” Iraqi 

Geological Journal, vol. 56, no. 2, pp. 69–81, 2023, 

https://doi.org/10.46717/igj.56.2E.5ms-2023-11-10  

[27] H. El-Dessouky, H. I. Shaban, and H. Al-Ramadan, 

“Steady-state analysis of multi-stage flash 

desalination process,” Desalination, vol. 103, no. 3, 

pp. 271–287, 1995, https://doi.org/10.1016/0011-

9164(95)00080-1 

 

 

 

 

 
 
 
 

https://doi.org/10.15530/urtec-2021-5381
https://doi.org/10.1016/J.JICS.2024.101543
https://doi.org/10.31699/ijcpe.2019.1.1
https://doi.org/10.31699/ijcpe.2023.2.11
https://doi.org/10.46717/igj.55.1F.7Ms-2022-06-22
https://doi.org/10.62723/2959-5932.1002
https://doi.org/10.2118/199635-MS
https://doi.org/10.2118/188509-MS
https://doi.org/10.46717/igj.56.2D.9ms-2023-10-15
https://doi.org/10.15530/urtec-2025-4262105
https://doi.org/10.1038/s41598-022-16755-6
https://doi.org/10.46717/igj.56.2E.1ms-2023-11-6
https://doi.org/10.46717/igj.55.2E.9ms-2022-11-23
https://doi.org/10.46717/igj.55.2E.9ms-2022-11-23
https://doi.org/10.46717/igj.56.2E.5ms-2023-11-10
https://doi.org/10.1016/0011-9164(95)00080-1
https://doi.org/10.1016/0011-9164(95)00080-1


H. J.TH. Al-Hilali et al. / Iraqi Journal of Chemical and Petroleum Engineering 26, 4 (2025) 19 - 25 

 

 

25 
 

 
  باستخدام برنامج ليكي في الآبار الرأسية والأفقيةلهيدرو التقييم المقارن لأداء التكسير ا

Pipesim 
 

 5، 4، 3ارمخت ياسر محمود فضل، 2 هاسيهولان بونافيان ،1 فالح حسن محمد المهداوي  ،، *1 هدى جليل ثجيل الهلالي
 

 قسم هندسة النفط، كلية الهندسة، جامعة بغداد، العراق 1
 56000، تامان كونوت، كوالالمبور، ماليزيا، UCSI ،1 ،Jln UCSI، جامعة نفطية والو الهندسة الكيميا 2

  مركز الابتكار، جامعة إم بي بلغراد، صربيا 3
 ، الصين، بكيننفطمركز أبحاث تكنولوجيا وسلامة خطوط الأنابيب، جامعة الصين لل 4

 كلية الهندسة، جامعة السودان للعلوم والتكنولوجيا، السودان 5

 
  الخلاصة

 
لرأسية والأفقية الإعادة إنتاج وتقييم أداء الآبار، بمقارنة الآبار  Pipesimتستخدم هذه الورقة البحثية برنامج    

 وعرضه المستخدمة عمليات التكسير الهيدروليكي. تدرس هذه الدراسة تأثير المعايير الرئيسية، مثل طول الكسر
ن أكامن منخفضة النفاذية، تشير دراسات المحاكاة إلى ونفاذية وعدد الكسور، على تحسين الإنتاج. في الم

ين لى تحسإالآبار الأفقية غالبًا ما تحقق معدلات إنتاج أعلى مقارنةً بالآبار الرأسية، ويعود ذلك في الغالب 
ي فبينما   300 (stb/d)اتصال المكمن وتحسين اتصال الكسور.حيث ازدادت الانتاجية في البئر العمودي الى

رض عتشير النتائج إلى أن  بعد استخدام الكسور الهايدروليكية. 9000 (stb/d) لافقي الى اكثر منالبئر ا
 ر وعددالكسر يؤثر بشكل أقل على أداء الآبار الرأسية مقارنةً بالآبار الأفقية، على الرغم من أن طول الكس

 اختيارت على ضرورة تصميم الكسور و الكسور يؤثران بشكل كبير على إنتاجية الآبار الأفقية. يؤكد هذا التفاو 
خدام رة استالآبار استراتيجيًا لتحسين إنتاج النفط في ظل ظروف المكمن المتغيرة. تؤكد الورقة البحثية على ضرو 

لتكسير اللتنبؤ الدقيق بأداء الآبار وتوجيه عملية صنع القرار في عمليات  Pipesimأدوات نمذجة متطورة مثل 
 تقنيات التكسير المصممة خصيصًا والمستندة إلى خصائص المكمن أن تعزز بشكل كبيرالهيدروليكي. يمكن ل

 .كفاءة الإنتاج المستمر وإطالة عمر الآبار
 

 .الآبار العمودية الآبار الأفقية، التكسير الهيدروليكي، ،حقل حلفايا النفطي الكلمات الدالة:
 

 

 

 

 


