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Good Luck!

Deliguification of liguid-
loaded gas wells

Made by:
Gabor Pakozdi



Hungarian fields

Hungary

most serious problem

!

LIQUID-LOADING
phenomena

many matured fields
(aging continuously)

many various problems
arise

Increasing fluid
production (water mainly)
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Decreasing reservoir
pressure and gas
production



The background and process of liguid-
loading phenomena

Flow regimes and their effects to the
well are changing -> well death

Process:
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Theoretical background of the
phenomena

Turner et al.’s model

21.017 % 6> (p; — pg)**®

Verit = 0.5

Pg

Nosseir et al.’s model

If the Eeymolds-number lower or egual with 20000 and the flow is mrbulent:

14.6 % o233 % (o — pg) "2t
kg Xpg "

Coleman et al.’s model

V - (45 — 0.031p)%35
critCondensate (0.003 1F}D.5

(67 — 0.031p)%33

Veritwater = 4434 X —
FritWacer (0.0031p)%5

Zhou et al.’s model

1.593 X [o % (g — pg)]™*®
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Analysis of the selected well

Changes in reservoir pressure: Production data of the selected

Gas production [m3/d]

Changes in reservoir pressure [bar]

Decreasing gas production rate; T VT
Decreasing water production rate; Changes in GLR [m3/m3]
Decreasing GLR;
Decreasing reservoir pressure
9

Good indicators of liquid-loading



PROSPER model of the selected well

IPR curve Tlustration of TPR and VLP comrves
ressure (bar)

Actual height of
accumulated water can
be found from the gradient

curve




Calculation of the height of accumulated
water In the selected well

Determination of the density of the liquid:

Vazquez & Beggs correlation:

C1,, = 0.9911 + 6.35 X 1075 X T,,s + 8.5 X 1077 X T,,;"

2,, = 1.093 x 107 — 3.497 X 107° X T\, + 4.57 X 10712 x T,/

€3, =-5x107"" +6.429x 107 x T, — 143 x 107 x T, .°

Bw = 1,049

Bu-'pw = Ej—w + Ezw X Pu-'f + C3u—* X Pu-'fﬁ
X=51Xx10"°%xP,;+ (T,; —60) X (547 X 107° — 195X 107 X P, )

+ Ty —60)" X (—3.23 X 107° + 85X 107¥ X P, )

W

B, = Bu-‘pw X [1 TXXY X 1':'_4)

Density of the liquid:




Calculation of the height of accumulated
water In the selected well

pad bt PR pressure VLP pressure Using a simple formula:

[bar]

vl [bar]

“
m-
“

Height of accumulated water in the well

It can be seen in the
diagram, if the gas rate is
decreasing, the height of

accumulated water is
increasing.
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Possible solutions

Matching of IPR and VLP curves

essure (bary 1N The case of different tubing sizes

velocity of gas

Almost the half
size of the

original tubing
9

solution without
liquid-loading

T: Turner's critical

1 VLP{0.03m)

BUTI!!I
VLP (0.04m)

VLP {0.05m)
YLP {0.07m)

The gas rate
decreases
significantly!!!

10



Possible solutions

Matching of IPR and VLP curves in the

LITL of different wellhead pressure values Different
' ' ' B (lower)

velocityofgas wellhead

pressures

9

will not give a
“Lire coman solution without

VLP (15bar)

. — VLP (10bar) |IqUId-|OaC||n9
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Possible solutions

Artificial lift systems:

- Plunger lift

- SRP, ESP, PCP

Gas lift:

- Continuous

- Intermittent

Other ways:

- Applying SURFACTANTS

High costs,
uneconomical

Gas lift in a gas well?
Uneconomical
9
Losses from original
production

Low costs,
could be economical
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Foam Technology (using surfactants)

Injection system: Efficiency based on:
_ - Concentration (CMC)
Remavabie Lid _______.‘ _1 = Brl ne
- Hydrocarbon condensate
- Temperature

T Junefian Box [NEMA 2

T e 4
Eyualizing Bypass Y Prassure Trarsducer

Type of surfactants:
- Anionic

- Cationic

- Nonionic

- Amphoteric

Surface tension of water [Nim] Capillary imactive

"y

Capillary active

- -H Surfactants

Om =0y — AxIn(l1+ B xc)

cme Concentration [ppm)



Calculations

Value of Tumer s critical velocity

[m's]

Density of liquid (py: 953.3 kg/ o', it equals with 39,5 Ibm/ft’
Density of gas (pg): 34.3 kg/my’. it equals with 2,14 Ibm/ft

21.017 x g®25(p, — p, )02
Verit = A
p 0.5

-

b
a = 0.0070318 f_i or 102,6375m N/m

The new value of surface tension is:

Tnew = 25,66 m—or 0.0017579 ‘”

m

21.017 X O35 (pr — pg)>2

Fgeip! —
Verit PRE

-

It . m
Verit' = 8.096 - or 2.468 ™
= 5
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Calculations

Value of Tumer s critical velocity
[m's]

21.017 x 6*23(p, — p,)°2

Verit = 505

e

W e

I —  LCEEl
I -

ft

Density of liquid (py: 953.3 kg/ o', it equals with 39,5 Ibm/ft’
Density of gas (pg): 34.3 kg/my’. it equals with 2,14 Ibm/ft
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e Critical velocity [ft)s)

Summarizing

e Critical velocity (new o) [ft/s)
anc Critical Interfacial | New value of | New value of | New value of
velocity tension interfacial critical critical
[ft/s] [lbfft] tension velocity velocity

[Ibfii] (new o) (new o and

[ft's] new pi)
[ft-"S]
0, 2 00044 942

0.01611
0.01471
0, 4

001120
0.01038

9

decrease the density and the interfacial tension of the liquid
9

critical velocity will decrease significantly!!!

9

From 11,45 ft/s to 7,479 ft/s
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Thank you

for your
ale
attention!

Have you got any questions?



