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Abstract: Gravel packing has been an important completion method for horizontal wells in unconsolidated sand reservoirs,
and Newtonian fluids were normally used as sand carrying fluid. As foam to be a non-Newtonian fluid, it has better carrying
capability and low filtration. In the horizontal well gravel packing, early blockage can occur, which can limit the sand carry-
ing fluid into the deep formation. In this study, a two-stage mathematical model for gravel carrying by foam fluids was estab-
lished based on two-phase flow mechanism for solid-liquid flow in gravel packing process in horizontal wells. The friction fac-
tor for foam flow in horizontal wellbore was considered. The influences of well's eccentricity, the size and density of gravels
and the foam quality on the performance of gravel packing were investigated. A packing efficiency index, sand bed height in-
dex and a comprehensive evaluation index were defined as the evaluation parameters. It is concluded that well's eccentricity
has a positive effect on the performance of gravel packing, while the packing efficiency decreases with the increase of the size
and density of gravels and foam quality. The gravel packing efficiency and its performance can be significantly improved in

horizontal wells using foams as non-Newtonian sand carrying fluid than normal Newtonian fluids.
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Fig.2 Influence of eccentricity on packing effect
3.2.2 #G AAMAAHRGH

WA AR EB R bR G 3 Bis . &30
e bR BERR A B RYHEINTTZE B REAR . kA B
FE0.2 ~0.4 mm B, %F 3 AT FR bR 0 R B 2
BRO B AR 0.4 mm B, 3 DI AR PR 2 BR AT,
RO i TR BABOR BN S o AR i
AR AAIE | ] BE S BT R I,

1.0

£ 0.8 > —— RIHHE
yz : —m— PR RE
£ 0.6 g —A— AT
B
0.4 . . ‘ .
0.2 0.4 0.6 0.8 1.0
BAHER d/mn

B3 HAEENTEMROZMN
Fig.3 Influence of gravel diameter on packing effect
3.2.3 FRBE A RBARG Y0
BRAT 4 BEXT RS FE AR A M A P 4 BTz, IR
4 Hal LU Y 25 PO 16 be BERR 4 55 5 B 385 i 2 s



%3945 %5

A B AT 5 — H e 2000 kg/m’ |3 NPT R
HB T REARDRE 3% S T 2 AR, O3 5 Bl It
A TER BIR H W BT Ui, JE LB a3 26, AN
RT3, T RE S BRI, I ATERR A 70
SR, oh T IR BEAR R FESRCR , T BN A
ik,

7

CRIERT

0
2000 3000 4000 5000
B p/ (g-cn)

4 BEEEMFTHEMRHZN

Fig.4 Influence of gravel density on packing effect
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Fig.5 Influence of foam quality on packing effect
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Fig.6 Influence of power law exponent

on packing efficiency
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