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Abstract. Today hydraulic fracturing jobs are quite frequently performed on 

wells in the West Siberia and the Volga-Ural basins. Widespread application of 

hydraulic fracturing technology shows its significantly varying efficiency. 

The geological and engineering aspects of hydraulic fracturing have been 

analyzed to identify the key parameters of wells and of the fracing  process 

which have the greatest impact on the efficiency of this technology. 

Geostatistical analysis was used to confirm the dependency of fracing efficiency 

on the identified well parameters. This analysis involved grouping of wells by 

geotechnical criteria and engineering characteristics of the fracing process by 

means of cluster analysis. 

The performance of 33 wells from nine fields from January 2010 to 

December 2011 has been analyzed. The fracing was performed on the Devonian 

clastic reservoirs of Pashiysky and Kynovsky Formations. The geology and 

reservoir properties of these productive formations, as well as the PVT 

properties of the in-situ fluids vary considerably. Well parameters also vary in a 

wide range. 
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Hydraulic fracturing jobs are frequently performed on new wells to improve 

their productivity. A case study of such fracing job on a new well from the 

Kitayamskoe oil field, common in the Colgano-Borisovskay Depression, has 

been considered. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʟʨʳʚ ʧʣʘʩʪʘ (ɻʈʇ) 

ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʢʘʢ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ, ʪʘʢ ʠ ʋʨʘʣʦ-ʇʦʚʦʣʞʴ.̫ ʐʠʨʦʢʦʤʘʩʰʪʘʙʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ɻʈʇ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʚʘʨʴʠʨʫʝʪ ʚ ʩʫʱʝʩʪʚʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ.    

ɻʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ɻʈʇ ʙʳʣ ʚʳʧʦʣʥʝʥ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʩʢʚʘʞʠʥ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʮʝʩʩʘ ɻʈʇ, 

ʦʢʘʟʳʚʘʶʱʠʭ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʟʨʳʚʘ ʧʣʘʩʪʘ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ 

ʧʘʨʘʤʝʪʨʦʚ ʩʢʚʘʞʠʥ ʩ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ɻʈʇ, ʚʳʷʚʣʝʥʥʫʶ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʙʳʣ ʚʳʧʦʣʥʝʥ ʛʝʦʣʦʛʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ. ɼʘʥʥʳʡ ʘʥʘʣʠʟ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʩʢʚʘʞʠʥ ʥʘ 

ʛʨʫʧʧʳ ʧʦ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʩʢʚʘʞʠʥ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʦʮʝʩʩʘ ɻʈʇ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʙʳʣ 

ʧʨʠʤʝʥʸʥ ʦʜʠʥ ʠʟ ʤʝʪʦʜʦʚ ʪʝʦʨʠʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ - ʢʣʘʩʪʝʨʥʳʡ 

ʘʥʘʣʠʟ. 

ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʧʦ 33 ʩʢʚʘʞʠʥʘʤ ʜʝʚʷʪʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ʈʘʩʩʤʘʪʨʠʚʘʣʩʷ ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ ʩ ʷʥʚʘʨʷ 2010ʛ. ʧʦ ʜʝʢʘʙʨʴ 2011ʛ. 

ɻʠʜʨʘʚʣʠʯʝʩʢʦʤʫ ʨʘʟʨʳʚʫ ʧʦʜʚʝʨʛʣʠʩʴ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʣʘʩʪʳ ʧʘʰʠʡʩʢʦʛʦ 

ʠ ʢʳʥʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʦʚ ʪʝʨʨʠʛʝʥʥʦʛʦ ʜʝʚʦʥʘ. ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʦʙʲʝʢʪʳ ʫʢʘʟʘʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʡ ʚʘʨʠʘʮʠʝʡ 

ʛʝʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʣʘʩʪʦʚ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʣʘʩʪʦʚʳʭ ʬʣʶʠʜʦʚ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʢʚʘʞʠʥ ʪʘʢʞʝ 

ʚʘʨʴʠʨʫʶʪ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ.  

ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʧʨʘʢʪʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ɻʈʇ ʥʘ ʚʥʦʚʴ 

ʧʨʦʙʫʨʝʥʥʳʭ ʩʢʚʘʞʠʥʘʭ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʈʘʩʩʤʦʪʨʝʥʦ 

ʧʨʦʚʝʜʝʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʟʨʳʚʘ ʧʣʘʩʪʘ ʥʘ ʚʥʦʚʴ ʧʨʦʙʫʨʝʥʥʦʡ 
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ʩʢʚʘʞʠʥʝ ʂʠʪʘʷʤʩʢʦʛʦ ʥʝʬʪʷʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʪʠʧʠʯʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʂʦʣʛʘʥʦ-ɹʦʨʠʩʦʚʩʢʦʡ ʘʢʢʫʤʫʣʷʮʠʦʥʥʦʡ ʚʧʘʜʠʥ.r 

Key words: oil well, oil field, hydraulic fracturing, water cut, permeability, 

porosity, formation pressure. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʢʚʘʞʠʥʘ, ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʟʨʳʚ 

ʧʣʘʩʪʘ, ʦʙʚʦʜʥʝʥʥʦʩʪʴ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʦʨʠʩʪʦʩʪʠ,  ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ. 

 

Today hydraulic fracturing jobs are quite frequently performed on wells in 

the West Siberia and the Volga-Ural basins. Widespread application of 

hydraulic fracturing technology shows its significantly varying efficiency. 

Geological and technological analysis of hydraulic fracturing was performed for 

identifying the well parameters and technological fracturing parameters of the 

process and the effectiveness of the fracturing.  

The performanced objects of Pashiysky and Kynovsky formations vary in 

great physical and geological reservoir properties and physical chemical 

properties of reservoir fluids. The range of the parameters and properties are 

listed in Table 1. Wells technological parameters also vary in a wide range. The 

effectiveness of fracturing depends on the process of hydraulic fracturing, on the 

amount of the injected fracturing fluid, weight and type of the gelatinous agent 

and destructor, size, concentration and the weight of proppant injected into the 

formation and on pace and the pressure of the injection [1-2]. Parameters of the 

considered wells and the hydraulic fracturing process are presented in Table 2. 

Geotechnical analysis showed that technological  efficiency of the process 

after fracturing (by average daily rate of the production) vary from  

0.7 tons/per day (borehole 1304 of the Bg. field) to 51.3 tons/per day (well 2480 

of the B. field). The plots of effective processing of these wells after fracturing 

are given in Figures 1 - 4. 
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Table 1. Well and technological parameters of the process of hydraulic 

fracturing  

Parameters 

Kynovsky formation Pashiysky formation 

Maximum 

value 

Minimum 

value 

Maximum 

value 

Minimum 

value 

The depth of bedding, m 2399 1153 2485 1600 

Oil-bearing area, thousand m
 2
 186700 110 951560 151 

Total thickness, m 16.7 0.6 18.6 1.2 

Gross ratio, fraction 2.6 0.11 1.43 0.05 

Net pay thickness, m 5.7 0.3 7.5 0.39 

Porosity, fraction 0.23 0.019 0.22 0.12 

Coefficient of saturation, fraction 0.93 0.55 0.92 0.62 

Oil recovery factor, fraction 0.58 0.053 0.652 0.02 

The permeability coefficient, mkm
2
 0.814 0.002 0.676 0.008 

Conversion factor, fraction 0.997 0.44 0.973 0.758 

Oil density, g/cm
3
 0.943 0.813 0.937 0.827 

Oil viscosity at reservoir conditions, mPaĬs 45.7 1.42 79.3 1.0 

Sulfur content, % 4.4 0.44 3.8 0.96 

Wax content, % 5.67 1.2 6.4 0.9 

Content of asphalt- resin compounds, % 57.2 1.4 47.1 2.97 

The reservoir temperature, Áʉ 52 24 51 14 
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Table 2. Well geological and technological parameters and the technological characteristics of the process of hydraulic 

fracturing 
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Figure 1. Oil and liquids dynamics of before and after fracturing of well 1304  

of the Bg. field  
 

 

Figure 2. Dynamics of oil production, liquid and water content before and after 

fracturing of well 1304 of the Bg. field  
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Figure 3. Oil and liquids dynamics of before and after fracturing of well 2480 of 

the B. field  

 

 

Figure 4. Dynamics of oil production, liquid and water content before and after 

fracturing of well 2480 of the B. field 

 

Geological and statistical analysis have been done in order to confirm the 

relationships between the key parameters of wells and the fracturing process 

which had the greatest impact on the efficiency of this technology. This analysis 


