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ANALYSIS OF THE INFL UENCE OF GEOLOGICAL AND
TECHNOLOGICAL PARAME TERS OF WELLS AND HYDRAULIC
FRACTURING ON ITS EFFICIENCY
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Abstract. Today hydraulic fracturing jobs are quite frequently performed on
wells in the West Siberia and the Volgaal basins Widespreadpplicationof
hydraulic fracturingechnologyshowsits significantly varying efficiency

The geological andengineering aspects diydraulic fracturinghave been
analyzedto identify thekey parameters of wells andf the fracing pocess
which have the greatest impact on the efficienoy this technology
Geostatistical analysis was usedctmfirm thedependency of fracing efficiency
on the identified well parameter$his analysisnvolved grouping of wells by
gedechnical criteriaand engineeringharacteristics of thé&racing process by
means otluster analysis.

The performance of 33 wells from nine fieldsom January 2010 to
December 201bas been analyzedihe fracing was performed on the Devonian
clastic reservoirs of &hiyky and Kynovsky Formations The geology and
reservoir properties of these productive formations, as well as the PVT
properties of the wsitu fluids vary considerablyVell parametergalso varyin a

wide range.
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Hydraulic fracturingobs are frequently pesfmed onnew wells to improve
their productivity. A case study of such fracing job on a new well from the
Kitayamskoe oil field, common in th€olgaro-Borisovskay Depression has

been onsidered
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Today hydraulic fracturing jobs are quite frequently performed on wells in
the West Siberia and the Voldial basins. Widespread application of
hydraulic fracturing technology shows its significantly varying efficiency
Geologicalandtechnologicalnalysisof hydraulic fracturingvas performed for
identifying thewell parameters and technologidehcturing parameters of the
process and the efféetness of théracturing

The performanced objects of Pashiysky and Kynovsky formations vary in
great physical and geological reservoir properties and physical chemical
properties of reservoir fluidsThe rangeof the parameters and propertiee
listedin Table 1.Wellstechnological parameters also vamya wide rangeThe
effectivenes®f fracturingdepends oithe processof hydraulic fracturingonthe
amount ofthe injectedfracturingfluid, weight and type ofhe gelatinous agent
and destructor,ige, concentration anthe weight of proppantnjected intothe
formation and on pace artlkde pressure ofheinjection [1-2]. Parametersf the
considered wells and the hydraulic fracturing proegepresented in Table 2

Geotechnical analysis showedtliechnological efficiency of the process
after fracturing iy average dailyrate of the productio) vary from
0.7 tons/per dayborehok 1304 of theBg. field) to 513 tons/per daywell 2480
of the B.field). The plots of effective processing thifesewells after fracturing

aregivenin Figures 1- 4.
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Table 1. Well and technological grameters ofthe process ofhydraulic

fracturing
Kynovskyformation Pashiyskyformation
Parameters Maximum | Minimum | Maximum | Minimum

value value value value
The depth bbedding m 2399 1153 2485 1600
Oil-bearing areghousandn? 186700 110 951560 151
Total thicknessm 16.7 0.6 18.6 1.2
Gross ratiofraction 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 ofsaturationfraction 0.93 0.55 0.92 0.62
Oil recovery factorfraction 0.58 0.053 0.652 0.02
The permeability coefficientnkm? 0.814 0.002 0.676 0.008
Conversion factorfraction 0.997 0.44 0.973 0.758
Oil density g/cm® 0.943 0.813 0.937 0.827
Oil viscosity at reservoir conditionmPd s 457 142 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 asphaltesin compound$b 57.2 14 471 2.97
The reservoir temperatyre A u 52 24 51 14
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Table 2.Well geological and technological parameters and the technological characteristics of the process of hydrauli
fracturing

Primary | Oil ecovery | The Proppant | Mass et ‘ Mass of o

‘ g Total Confining | Coeffcientof | g roovery | factor permeabilty | Porosity, f‘é‘;‘“ﬂT{:ﬂ mass inthe C(:);lc::trall(:n gela}t’i[sgzsoigem destructor T Final Water o, A\erarieedally

No o |Number| Field fomation | HCKIESS | PYESU) upon . | factor, | 2t presen coefﬁme:lt, fuctan . ﬂ:icL a8 ";J“‘ed, pipe proppad (1576 Gellan), (WGB-1 min | ectionpressre | o of production
of well mo | M i | faction “&‘;‘C‘::; nln’ o w f(;":“""’ pr‘:i’ﬁ:“‘ kg e ’ (szkef)), MPa tonsperday
1| 1304] Bg. D pash. 650{ 1390 0.880 0.30 001 0.108 0.150 165.0 83 02 §00.0 4500 500 40 57.00 6.2 0]
2| 128K Dkn, 1000 1679 0900 041 0.34 0510 0.19 1430 140 1l 1100.0 3500 15 40 60.00 190 0§
30 130[K Dkn. 70| 1449 0,900 041 0.34 0.510 0.190 96.0 6.8 02 §00.0 010 500 40 410 80 LI
4| 4126 B. D pash. S40| 1555 0.890 (.44 .36 0.184 0.160 190.0 254 04 1100.0 5700 36.0 44 6790 183 49
51 1383 K Dn. §80| 1227 0900 041 .34 0510 0.19 1380 110 40 600.0 3630 110.0 35 06.00 150 55
6| 1661 S, Dn. 3600 1902 0.860 031 048 0.345 0.180 1000 93 0.2 1000.0 3000 70 30 27.00 08 59
7| 1264] K. Dkn. 6.00{ 1862 0900 041 .34 0510 0.19 1330 9.1 46 1100.0 3150 45 40 08.50 6.2 X
8 1656] K. Dkn. 30| 1167 0.900 041 0.34 0.510 0.190 1120 125 0.5 900.0 315.0 380 40 66.70 150 8.4
9 1160] K Dkn. 6.00{ 1503 0900 041 .34 0510 0.19 98.0 55 30 900.0 2150 500 36 65.00 2.6 99
10| 1657 K. Dkn, 040 1538 0900 041 .34 0510 0.19 1320 156 0.5 970.0 250.0 250 40 06.20 20 10.]
11| 57| B D pash. 2600 2421 0.890 044 0.36 (0.184 0.160 1560 165 14 1000.0 4700 60.0 36 1340 146 113
12| 2406/ B. D pash. 1000 194 0890 (.44 .36 .184 0.160 1390 88 0.2 §00.0 4120 61.0 15 6740 140 119
3] 153 A D pash. 440 1664 0.836 0.35 0.12 0,070 0.147 1020 82 02 800.0 3100 2770 30 5040 50 13
14| 1764| K. Din. 1080] 1490 0900 041 .34 0510 0.19 1300 158 0. 1100.0 3640 50.0 50 39.10 450 144
15 1460] 1. D pash. §30[ 1748 0850 0.17 0.08 0218 0.140 1470 10.8 0.2 §00.0 4380 400 36 5250 148 14§
16| 2497] S. Dkn. 1600] 1479 0.860 051 048 0.345 0.180 106.0 9.1 30 1100.0 3120 250 38 60.00 140 148
17 1150 1. D pash. 5200 1761 0850 0.17 .08 0218 0.140 1220 89 02 §00.0 450 250 45 55.50 10 154
18| 1461 II. D pash. 700 1882 0850 0.17 0.08 0218 0.140 168.0 36 05 1100.0 500.0 318 45 6740 10.7 154
19 248 Dn. 400 2155 0.860 051 048 0.345 0.180 106.0 93 19 §30.0 300.0 300 42 60.00 198 19.
0| 17|k D pash. 8000 19.06 0.800 .06 0.02 0.068 0.150 1190 10.8 02 900.0 3750 320 40 5170 98 204
2| 1314] Bl. D pash. 14000 1997 0.880 0.10 0.04 0217 0.170 2150 348 02 1100.0 7350 68.0 6. 5200 6.0 204
2( 2501 B. D pash. 590 1820 0.890 (.44 0.36 (.184 0.160 1480 150 02 10000 4750 500 40 4720 80 209
Bl 2643 K Dkn. 6.00) 1642 0.900 041 0.34 0.510 0.190 14200 16 02 900.0 3880 63.0 40 B0 1.8 )
24| 20602| Kab. D pash. 4801 1699 0820 046 0.18 0.091 0.150 1100 69 02 §00.0 3100 450 40 5380 192 213
25| 1644| K Dkn. 5500 1643 0.900 041 .34 0.510 0.190 1100 158 02 1100.0 180 245 44 3840 10 03
2| 2430| B. D pash. §30[ 1720 089 044 0.36 (.184 0.160 1420 154 0.6 900.0 4260 60.0 45 70,00 28 2§
27| 1620] Bl D pash. 8§80 2209 0.880 0.10 0.4 0217 0.170 1920 16 02 1000.0 5700 290 50 41.80 8. 259
2| 288 B. D pash. 4401 194 0890 (.44 .36 (.184 0.160 130.0 119 28 950.0 4250 60.0 33 70,00 74 26
29| 1308] Bg. D pash. 1000[ 1987 0.880 0.30 0.01 0.108 0.150 1590 18.6 02 1100.0 4700 26,0 45 48.60 54 314
0| 4N|B. D pash. 460) 1870 0.89 044 0.36 (184 0.160 1430 139 Ll §60.0 4500 500 40 60.00 14 407
3| B4 s D pash. 860 1867 0.800 0.06 0.02 0,068 0.150 1650 206 02 1100.0 450.0 650 44 50.70 138 497
N B4 L D pash. 8401 19.19 0.800 .06 0.02 0.068 0.150 161.0 18.1 02 1100.0 4750 700 40 440 138 509
B 40| B. Dkn. 700 1889 089 (.44 0.36 0.184 0.160 1940 213 02 1000.0 5150 67. 45 4330 64 513
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Extraction, m’/per day
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Figure 1 Oil and liquidsdynamics of before and after fracturingwell 1304
of theBg. field
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Figure 2 Dynamics of oil produton, liquid andwater content before and after
fracturingof well 1304 0f theBg. field
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Extraction, m’/per day
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Figure 3 Qil and liquidsdynamics of before and after fracturingwell 24800f
theB. field

Figure4. Dynamics of oil productiorljquid andwater content dere and after
fracturingof well 24800f theB. field

Geologicaland statisticalanalysishave been done in ordéw confirm the
relationships betweethe keyparameterof wells and thefracturing process

which had the greatest impact on #féciency of this technologyThis analysis
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