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Slim-hole fracturing technology for tight sandstone reservoirs in Sulige
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Abstract: The tight sandstone reservoir in Sulige is characterized by low porosity, low permeability, low pressure, low production,
high multi-layer proportion, and strong heterogeneity. Conventional slim-hole fracturing processes are costly, cumbersome, and often
fail to achieve expected results. After comparing four different slim-hole fracturing processes, two suitable processes suitable for the
Sulige gas field were selected: staged fracturing with small-size packer and soluble bridge plug + perforated casing fracturing. The
slim-hole fracturing process was improved by improving the size of the packer and the length of the rubber tube, replacing the sealing
rubber ring of the hydraulic anchor, and developing a soluble bridge plug. The processes were applied to 30 wells on site, with 17 wells
using staged fracturing with small-size packer and 13 wells using soluble bridge plug + perforated casing fracturing. The construction
success rate is 100%, and the average open flow rate is increased by 52. 31% and 92. 14% respectively compared with adjacent wells.
This technology has laid the foundation for the effective development of tight sandstone reservoirs and holds significant value for
promotion in the future.

Keywords: Sulige gas field; tight sandstone; slim-hole fracturing; layered fracturing; small-size packer; soluble bridge plug; open

flow; recovery rate
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Table 1 Comparison of advantages and disadvantages of four slim-hole fracturing processes
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Fig.1 Comparison of post-fracturing effects of different
fracturing processes
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Table 2 Comparison of parameters between conventional packer and small-size packer

o NN
w5 P AL K& /mm HM%/mm 4%/ mm ifiif 2/ MPa i i/ °C
AN E= R K344-92 900 92 48 70 120
W b K344 840 114 55 70 120
*3 IRTHBF[ZENREEHEER
Table 3 Indoor test data of small-size packer
IS4 R 5 S5 e
B 2R BAMEIME,  BEEA,  BRNEIME  BREDEER,  REPRER, RN E R/ S
mm mm mm mm mm mm
o — P bR 89.0 86.0 89.0 9.6 90. 0 91.7 B2 1z JBE 7
£ i E= ) T 92.0 89.0 92.0 91. 4 89.2 90.5 2.7
ErRv =) TR 90.5 89.3 90.5 93.1 89. 8 92.2 4.3
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Fig.2 Schematic diagram of the structure of the improved small-size K344 packer (the second one)
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Fig.3 Schematic diagram of the structure of improved hydraulic anchor
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Fig.4 Schematic diagram of fracturing with
small-size packer
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Table 4 Physical property analysis of gas reservoirs in blocks Su 20, 25 and 76 in Sulige
X B HiZ T/ ]T“jj F8E 1B 12 Bt
MPa E LB % BiER/mD LB % BiER/mD LB % BiER/mD
751 20 30. 40 0.91 8.17 0.63 7.65 0. 47 7.62 0. 42
725 27.91 0.91 8.25 0.22 2. 60 1.07 5.34 0.33
776 27.20 0. 87 8. 80 0.50 7.90 0. 41 7.11 0.48
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Table 5 Comparison of fracturing effects between wells using small size-packer and adjacent
wells with conventional packer
hig=2 5 Ak BEAE WREEMFR/(10°m’-d7h) RSB WA TR A/ (10°m® -d ™)
1 75 20-28-19X 2 mk 7.314 5 75 20-28-16 7.764 7
2 75 20-28-18X IIES IIES 6.7122 P 20-26-19 5.8413
3 75 20-16-6X IS 2 9.2320 75 20-14-7 7.3320
4 I 25-16-17 IES IES 0. 006 6 I 25-14-19 3.388 8
5 75 20-11-1x 2 IS 5.592 1 75 20-10-2X 3.168 8
6 75 20-16-22X IIES 2 6.786 7 75 20-16-22 5.073 7
7 75 20-18-10X m BN 1.131 1 I 20-18-12 5.055 4
8 75 20-10-1 I I 19.497 6 J1 20-9-2X 11.734 9
9 75 20-16-20X 2 IS 8.3330 J5 20-16-22 5.073 7
10 7 20-18-11X IS I 10.221 0 7 20-18-11 2.002 9
11 7 20-16-21X M 12 12.818 4 7 20-16-22 5.073 7
12 J5 20-22-16X 2% 2% 10.205 8 J5 20-21-16X 6.589 9
13 P 20-9-28X |ES 2% 8.618 0 75 20-9-3X 7.3572
14 7 20-22-17X I3 I 13.282 7 75 20-23-16X 10. 194 2
15 I 20-19-11X M3 M3 9.348 0 71 20-18-12 5.055 4
16 75 20-20-10X |ES IES 10. 662 0 P 20-19-12X 3.2579
17 75 20-19-10X 12 1% 11.347 7 P 20-19-11 5.2250
Ty 8. 888 7 5.834 6
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Table 6 Comparison of fracturing effects between wells using soluble bridge plug + perforated casing fracturing
and adjacent wells using conventional fracturing

T 5 o #dsE WAKMEE/(10°m®-d ") LIS AR A/ (10°m® -d ")
1 P 76-5-22X 12 IS 29.273 8 P 76-5-22 1.386 2
2 75 76-5-23X m 12 20.107 6 P 76-6-19X 7.2325
3 Ih 76-6-21X Mk IES 19.284 7 I 76-6-22X 17.440 0
4 P 76-7-21X |ES |ES 37.738 6 I 76-7-24X 16. 140 0
5 I 76-7-23X IES 12 45.799 9 75 76-8-23 1.485 4
6 75 20-19-8X I 12 14.919 1 F1 20-20-10 12.056 5
7 75 20-19-9X Mk IES 7.622 8 75 20-20-8 6.991 4
8 P 20-27-19X [|IES |[ES 21.0715 75 20-28-16 7.764 7
9 7 20-19-9SX IS n 8.576 0 7 20-20-10 12.056 5
10 7 20-27-18X I 12 15.205 6 7 20-28-16 7.764 7
11 75 20-15-6X IS 1% 10. 664 0 75 20-15-7X 11.182 8
12 P 25-6-18X [|ES IS 6.3320 P 25-7-20X 13.230 0
13 7 25-6-20 IS IS 7.991 0 75 25-7-20X 13.230 0
S 18.814 3 9.843 1
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Table 7 Comparison of different fracturing processes
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Table 8 Cost comparison of staged tools for different
fracturing processes
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