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Abstract

Because of the fracturing fluid friction, besides of the formation factors, the fracturing design and
analysis of operation pressure and discharge rate have to consider the max pressure for the well-
bore tubing and operation tubing, which causes lots of obstacles for the scientific and reasonable
reservoir stimulation. At the same time, to ensure a success fracturing and reduce the wellbore
failure in the stimulation operation, the fracturing liquid friction must be considered when calcu-
late the operation pressure and increase the discharge rate. However, in the real situation, be-
cause of the limited cost and operation time, friction for each fluid cannot be tested on site. At the
same time, calculated friction by the empirical formula for the specific fluid will cause some error.
Therefore, each fluid friction should be tested in lab, and then transform the lab results into loca-
tion friction. The small ID tubing test friction results can guide the location operation well by ratio
magnification, which also provide reference for the location operators to judge the real pressure
in real time. It also provides a good way to reduce the calculation errors for the empirical formula,
improve the fracturing design quality and useful analysis after fracturing.
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Figure 1. Correlation of antifriction ratio and flowing velocity
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Figure 2. Flowing friction testing equipment
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Figure 3. Correlation of flowing rate in 1/2", 3/4" and 1" with friction
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Figure 4. Correlation of velocity of fracturing fluid in three tubing diameter and antifriction ratio
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Figure 5. Comparation of calculated friction and measured friction
5. TSR FO ST EERE LB
Table 1. Fracturing fluid friction in 27/3" tubing
F L2 aEER P ERRER
3 275" TR K BRI ; R 27/ i EEFE
HEEk(m’/min) (MPa/100 m) IR L (MPa/100 m)
0.5 0.0992 0.6846 0.0679
1 0.3455 0.4929 0.1703
1.5 0.7169 0.4068 0.2916
2 1.2032 0.3549 0.4270
2.5 1.7979 0.3193 0.5741
3 2.4963 0.2929 0.7311
3.5 3.2945 0.2722 0.8969
4 4.1897 0.2555 1.0706
4.5 5.1791 0.2417 1.2516
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Table 2. Errors between calculated friction and measured friction in 27/s" tubing

2.2 EERP NS ENERRERRIRE

WTIE TR 1??% Ce SEJIEERR ST FAKER  HEEE HERE
(m) (m’/min) (Kg/m®) (MPa) (MPa/100m) (MPa) (MPa) (%)

C38-32 2331 2.6 55 12.4 0.53 25.2 7.5 —39.8%
W13-23X 1989 3.2 5.0 9.8 0.49 222 5.9 —40.1%
Y37-33 2499 3.6 5.5 19.8 0.79 43.1 10.9 —44.9%
B206-17 2013 2.8 5.5 12.8 0.64 259 6.9 —46.2%
H39-23 2642 42 6.2 18.7 0.71 44.6 11.7 -37.3%
A57-101 1892 3.8 6.2 14.7 0.78 33.0 92 -37.5%
WC22-2-1 2534 42 5.5 19.3 0.76 53.7 12.2 -36.9%
L105-4X 1942 2.6 5.5 10.5 0.54 16.7 6.9 —34.1%
P335-1C 1673 2.8 5.5 10.6 0.64 232 6.2 —41.8%
L28-H1 2434 3.0 5.5 14.0 0.58 30.9 8.5 -39.1%
H262-113 2528 4.0 55 19.5 0.77 413 11.2 —42.6%
BP14-20X 1824 2.8 6.2 12.5 0.68 34.0 7.4 —41.1%
SFHy —40.1%

Table 3. Calculated friction and measured friction in different discharge rates

3. FEHE TENSHENERKETER

HE S BERH SRR KB HEEEH AAXRE
(m*/min) (MPa) (MPa/100m) (MPa) (MPa) (%)
1.0 4.7 0.16 9.7 2.8 —40.0%
1.5 5.2 0.18 10.4 32 —38.1%
2.0 10.8 0.37 24.0 6.4 —40.3%
25 12.2 0.41 23.1 7.1 —42.2%
3.0 14.4 0.49 31.8 8.7 -39.7%
35 16.8 0.57 30.4 10.0 —40.2%
4.0 19.8 0.67 51.1 11.2 —43.5%
4.5 22.3 0.76 28.8 14.5 —34.9%
Ty -39.9%
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