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Abstract

The wellbore structure of horizontal gas wells is unique, and different depths of tubing will signif-
icantly affect the effect of foam drainage and gas recovery measures. Based on the self-developed
experimental device for gas-water flow in horizontal gas wells, the stability of liquid discharge, the
flow rate of liquid-carrying gas and the change of well section pressure are studied for the
gas-water flow law and foam drainage effect of horizontal gas wells at the lower depth of the tub-
ing. It's found that the down depth of different tubing affects the liquid carrying gas flow at differ-
ent locations in the wellbore; When the tubing is located in the vertical section and the position of
the deflection, it can promote the actual liquid accumulation horizontal gas well to implement
bubbling; The oil pipe goes deep to the heel end of the horizontal section, and under certain condi-
tions, there will be annulus auxiliary drainage; Once the lower depth of the tubing exceeds the
heel end of the horizontal section, the soaking process will not be applicable. The results of study
can give some guidance for the efficient application of rational selection of bubble drainage tech-
nology for different well sections in field horizontal gas wells with liquid accumulation.
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Figure 1. Experimental setup
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Table 1. Detailed Experimental parameters
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Figure 2. The law of air flow carrying liquid at different depths of tubing
2. BRI N AR SRIE RN E

DOI: 10.12677/jogt.2021.432015 65 A RN


https://doi.org/10.12677/jogt.2021.432015

RS &

FTUMS Y, KPS SR B e A R R RSUE SR , WA T AR E
PR ERMAE A F TR, D HRR AR E AR R . BORE, WA TR A KT B 8
I, R AR B TS R R, RIS LR H L HRR A 1 B

MRYEAN R R 5 H D HERCR 00 22 57 R0 FeHEROR e v, 0 il i AN R R IR O DR R S
M2, WIRGE AN F TR, G5 R IR 2,

Table 2. Standard deviation of fluid production and wellhead fluid discharge at different depths of tubing
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W N 0.2 m’/h 0.4 m*/h 0.6 m’/h 0.8 m’/h 1.0 m*h 1.2 m*h 1.4 m*/h
BB b 0.09190 0.10327 0.11269 0.13098 0.13624 0.21369
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KB, 2/3 4k 0.12997 0.19288 0.24197 0.11533 0.11751 0.35977 0.18563
KBk 0.12664 0.18202 0.13269 0.14876 0.20972 - 0.21648
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Figure 3. The gas flow required to carry the liquid flow of 0.2 m*/h when the
oil pipe is at different depths
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Figure 4. The pressure gradient of the inclined well section when the tubing
is at different depths
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Figure 5. The pressure gradient of the horizontal section of the tubing at
different depths
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Figure 6. Gas flow rate when the vertical well section carries liquid
from the depth of the tubing to the upper end of the inclined well section
when additives are added and no additives are added

B 6. mETRERFER LIHMBNF A MBNFIE EHERIERE S K

i —N
RE

DOI: 10.12677/jogt.2021.432015 68 A RN


https://doi.org/10.12677/jogt.2021.432015

THAE SRR KT TR AR Km0

32
= B
30 n A hnghi
EZ£60mm
28 |
Sl
S
— 24|
& % 0 ;o
Z220 1 1
B |
20 |
18 |
16 1 1 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

WA R (mYh)

Figure 7. Gas flow rate when the inclined well section carries liquid
from the depth of the tubing to the upper end of the inclined well sec-
tion when additives are added and no additives are added
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Figure 8. Gas flow rate in vertical section with or without additives
at the heel end of horizontal section
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Figure 9. Comparison of fluid carrying gas flow rate in deviated well section
from deep to horizontal section with and without additives
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Figure 10. Change of liquid-carrying gas flow in the horizontal section when
additives are added from the bottom of the tubing to the heel end of the hori-
zontal section, or without additives
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Figure 11. When the tubing runs deep to the horizontal end and toe end with

or without additives, the liquid carrying gas flow rate in the vertical section
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Figure 12. Comparison of fluid carrying capacity of gas flow in deviated sec-
tion when tubing runs deep to horizontal end and toe end with and without

additives
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Figure 13. Change of air flow in the horizontal section when additives are
added from the bottom of the tubing to the horizontal end to the toe end, and
when no additives are added
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Figure 14. Gas water flow (0.2 m’/h) with or without additives when the tubing
runs deep to the upper end of inclined section
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Figure 15. Gas water flow (0.4 m*/h) when additives are added or not added

at the heel end of the tubing running deep to the horizontal section
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Figure 16. Gas and water flow (0.6 m’/h) at 1/3 of the horizontal section with
or without additives
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Figure 17. Gas water flow (0.8 m*/h) when the oil pipe is 2/3 under the oil
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Figure 19. Influence of additives on pressure gradient when tubing runs deep
to upper end of deviated section
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Figure 20. The effect of foaming agent on pressure gradient when the tubing
goes down to the heel end of the horizontal section
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Figure 21. Fluctuation of aid agent of pressure gradient from the bottom
of the tubing down to the horizontal section 1/3
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Figure 22. The fluctuating situation of the aid agent of the pressure gra-
dient at the 2/3 of the horizontal section of the tubing down
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Figure 23. Fluctuation of the aid agent of the pressure gradient from the
tubing down to the toe of the horizontal section
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