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Introduction. 

Hydraulic fracturing, commonly known as "fracking," is a process that involves the injection of a mixture 
comprising a fluid, proppant, and additives into tight rock formations like shale under high pressures. 
This operation creates cracks or widens existing ones, facilitating the flow of hydrocarbons into the 
wellbore and eventually to the surface facilities. Fracking is primarily used in hydrocarbon production. 
The proppant in the fracking fluid plays a crucial role in preventing the newly formed cracks from closing 
immediately, allowing for the gradual release of hydrocarbons from the tight formation over time. The 
additives are composed of various types of chemicals, each serving a specific purpose to enhance the 
fluid's properties necessary for the success of the hydraulic fracturing process.[1] 
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There are several reasons for employing hydraulic fracturing: 

Well Bore Damage Mitigation: Hydraulic fracturing is used to address damage near the wellbore that 
can negatively impact productivity. Damage often arises from fines entering the formation during drilling 
and from chemical incompatibility between the drilling fluids and the formation. This can be remedied 
either through matrix treatments or hydraulic fracturing to restore conductivity between the wellbore and 
the formation.Enhancement of Hydrocarbon Pathways: Hydraulic fracturing creates conductive 
pathways for hydrocarbons within the formation, improving productivity. According to Darcy's law, this 
process increases the permeability of the formation, enhances fracture height and area coverage, and 
maintains or elevates reservoir pressure, ultimately enhancing well productivity.[2] 

Optimizing the hydraulic fracturing process aims to maximize oil and gas production by increasing the 
volume of fractured reservoir rock. The optimization process is based on a model of fracture propagation 
in elastic media induced by viscous fluid injection. The model's input parameters include the surface 
characteristics of the cavity in an infinite elastic medium, the fluid pressure responsible for initiating and 
propagating the fracture, and the properties of the elastic medium. Output characteristics include fracture 
surface, fracture width distribution, and the speed of fracture front propagation. Solving the direct 
problem of fracture propagation allows for predicting fracture geometry, the volume of hydrocarbons 
extracted from the fracture, and the costs associated with the process.Optimizing hydraulic fracturing 
treatment involves adjusting the ratio of fracture length to drainage radius. In blanket reservoirs, optimal 
fracture length and drainage radius can be determined by analyzing flow rate over time in relation to 
fracture length and drainage radius. In lenticular reservoirs, drainage radius is a fixed parameter, often 
determined through geological studies. After estimating a likely drainage radius value, engineers can 
optimize propped fracture half-length by adjusting the ratio.For an effective well performance in a 
fracture stimulation program, two critical parameters are fracture half-length and fracture conductivity. 
Fracture conductivity plays a significant role in productivity. It is influenced by factors such as the type 
and strength of the proppant and the characteristics of the fracturing fluid. 

Proppants are used to maintain the fracture open during hydraulic fracturing. Weaker proppants may get 
crushed due to fracture closure stress, leading to reduced permeability and conductivity. Fracture fluids, 
containing various additives, are used to achieve the desired rheological properties during hydraulic 
fracturing.[5] 

2. Experiment Part  
This study was conducted in an unconventional reservoir characterized by a permeability range of 5-13 
millidarcies (mD). The primary objective of the research project was to determine the optimal hydraulic 
fracture length and fracture width for a specific well within this unconventional reservoir. 

The study involved a sensitivity analysis focusing on the hydraulic fracturing length. Two scenarios were 
considered: 

First Case (Horizontal Section Length: 150 meters): In this case, the study conducted several simulations, 
varying the hydraulic fracture length. The total gas production results were carefully evaluated and 
compared. The outcome indicated that a hydraulic fracture length of 125 meters was found to be the most 
favorable result for this particular well within this scenario. 

Second Case (Horizontal Section Length: 200 meters): In the second scenario, which involved a longer 
horizontal section of 200 meters, similar simulations were conducted. The hydraulic fracture length was 
varied, and the resulting total gas production was compared. Once again, the study concluded that a 
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hydraulic fracture length of 125 meters yielded the best results for this specific well within this 
scenario.These findings suggest that, regardless of the horizontal section length (150 meters or 200 
meters), a hydraulic fracture length of 125 meters appeared to be the optimal choice for maximizing gas 
production in this particular well within the unconventional reservoir. The consistency of this result 
across both scenarios highlights the significance of this hydraulic fracture length in achieving the desired 
production outcomes.[4] 

 

Table 1. The impact of hydraulic fracturing length in arange of  50-150 metres to the well production 
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Following the sensitivity analysis conducted in the study, where various fracture widths were applied to 
a hydraulic fracturing operation with a constant length of 125 meters, it was determined that a fracture 
width of 0.045 meters (45 millimeters) is the most optimal configuration. 
Remarkably, this optimal fracture width not only maximized gas production but also led to the attainment 
of the highest well oil production. This finding emphasizes the critical role of fracture width in achieving 
the most favorable results in terms of hydrocarbon production from the well. It underscores the 
significance of well-designed hydraulic fracturing operations that consider both fracture length and width 
to achieve the best possible outcomes in unconventional reservoirs.[3] 
 
Conclusion 
The study has made a significant observation that a longer hydraulic fracture length does not necessarily 
result in the highest production. Instead, the research has defined that, for the specific well under 
investigation, the optimal hydraulic fracture length is 125 meters. 
Following this determination, the researchers conducted reservoir simulations, keeping the hydraulic 
fracture length constant at 125 meters but varying the hydraulic fracture width. The goal was to identify 
the ideal fracture width for this hydraulic fracturing operation.Upon analyzing the results, it was 
established that a fracture width of 0.045 meters (45 millimeters) is the optimal width for achieving the 
best production results in this hydraulic fracturing operation for this well. This finding underscores the 
importance of considering both fracture length and fracture width as critical parameters in the hydraulic 
fracturing design process, and it demonstrates that longer fractures do not always equate to higher 
production rates. 
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