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Technology of blending diluting oil in ultra-deep wellbore of Tahe Oilfield
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Abstract : Oil is hard to flow in oil wells in Tahe Oilfield because of the ultra-deep reservoir , high oil viscosity and great heat loss in
wellbore. The flow and heat transfer thermal-dynamic model for the fluid flowing along wellbore by using the blending diluting oil
technology to reduce the viscosity was established on the basis of heat transfer principle and two-phase flow theory. The temperature
and pressure sections of the fluid flowing along the wellbore were calculated. The viscosity reduction experiments on Tahe heavy oil
were carried out under different blending conditions. The effects of blending diluting oil condition in heavy oil wells were determined
by using this model and combing the experiment results. The influences of the different producing parameters were analyzed. The re-
sults show that the blending diluting oil technology fits for the wells with water cut less than 20 %. The open reverse circulation
manner is more favorable for reducting viscosity than the open normal circulation manner. The reasonable blending ratio of diluting
oil to crude oil isfrom 1 2 to 1 1 in Tahe Oilfield.

Key words: Tahe Oilfield; wellbore; ultra-deep well ; blending diluting oil technology ; calculation model
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Fig.1 Open reverse circulation of blending diluting oil
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Fig.2 Open normal circulation of blending diluting oil
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Table 1  Viscosity reduction rates of S71 oil sample
diluted with oil sampling from S86 Well in
different blending ratio at 50 C

W B BRATR A i EE i
/ C o Fl FEh /mL / mL / (mPa ) / %

50 Z=H 150 0 32 500 —
50 11 150 150. 0 182. 5 99. 9
50 12 150 75.0 820 99. 7
50 13 150 50. 0 2 180 99, 3
50 46 150 100. 0 600 99. 8
50 37 150 64. 0 850 99. 7
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Table 2  Viscosity reduction rates of TK623 oil sample
diluted with oil sampling from S86 Well in
different blending ratio at 30 C

M B iR bR Kb fiEkh R
L C i B / mL / mL / (mPa ) %
30 ZH 0 150 385 000 -
30 1 100 100 360 99. 9
30 12 75 150 887. 5 99. 76
30 46 100 150 570 99. 85
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Table 3  Viscosity reduction rates of TK623 oil sample
diluted with oil sampling from TK61S Well in
different blending ratio at 30 C
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[ C o FRiH AR / mL /mL / (mPa ) / %
30 Z=H 0 150 385 000 —
30 12 75.0 150 14 800 96. 2
30 13 50. 0 150 26 500 93. 1
30 4% 100 150 13 000 96. 9
30 37 64. 5 150 17 200 95. 6
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Table 4 FEffect of production water cut on pressure

and temperature of well head
PAEKE % FAPERE C PR TT MPa

0 43. 7 3. 52
10 44.5 3.27
30 47. 0 2.71
50 511 2.30
70 62. 7 1. 81
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Table 5 Kffect of blending depth on wellbore pressure

H B A HH MPa
/m h=3 000 m h=4 000 m /=35 000 m
0 2. 65 3. 03 3. 41
880 10. 84 11..22 1L 61
1 630 18. 04 18. 42 18. 81
2 860 29. 36 29. 74 30. 13
3080 31. 42 31. 80 32. 19
4070 41. 06 41. 06 41. 45
4 840 48. 57 48. 57 48. 65
5280 52. 86 52. 86 52. 86
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Table 6 Effect of different blending manner

on wellbore pressure

JF ' JE W JE 7

/m BARANE 2014 EAN PAREENE L (RN LA
0 5.03 4.61

880 12. 96 12. 61

1760 20. 19 20. 63

2640 28. 86 28. 65

3520 36. 80 36. 67

4400 44.75 44. 69

5280 52. 86 52. 86
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