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Feasibility of nitrogen foam flooding in layered

edge-water reservoirs in AT2 well block, Tahe oilfield

Xie Shuang, Liu Rui, Dou Lian, Zheng Xiaojie

(SINOPEC Northwest Company, Urumqi, Xinjiang 830011, China)

Abstract ; In the development of edge and bottom water reservoirs, edge and bottom water intrusions always lead

to vertical and plane contradictions. Nitrogen foam flooding, with the advantages of abundant gas source and low

cost, is now the most common kind of foam flooding in field applications. Nitrogen foam injection to the oil wells

with coned bottom water plays an obvious coning control effect. The injected water ripple of AT2 well block in the

Tahe oilfield is small in size, and the water flooding efficiency is low. We used reservoir numerical simulation

technology to carry out a feasibility study on nitrogen foam flooding to improve the development effect of the Trias-

sic Yangchang oil group in AT2 well block in the Tahe oilfield.

Key words: nitrogen foam flooding; reservoir geological modeling; reservoir numerical simulation; layered edge

water reservoir; Tahe oilfield
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Fig.1 Top and bottom surface structures of T;h'™" oil group in AT2 well block

22 MigxsS

IR A8 AR BT FH S 5 S 1 A o B s
RO 75 B, AR AT FH ) = 4 A% R G A
RRAZTETRE R 10 mx 10 m, DA 1] PRSP E5 5L 1.2 m,
SRR EL 307x197x6=36.29x10",
23 EEER

AR UCERASER FH A A AR B 7k | R e i ar
PRI SRS S A A AR A E SR Xt
A0 i 8t 2 Rl A T B AL A5 BT A
fLBREE B iE R Em M, e AN, R EUY
TR AU, ST AL Bl R AR
FLBRBE 237 31 T 22 A6 5 s TR — B, AR BB
JEAAXTECIE i 2 0 P AR G B e, 1) T £ )2 ) A
AN IR AR 2E (] 2)
24 fEENE

XN EAR K, B G — oK A 7E
LAY HLR AR B B AR A T A T
FNRAS S i, T A R 5 SE PR i i A
XFRZEHR 0.55% ,INAIZARAI AT 5E

&12-9% /AT2—7H /

[I2—del H
T2’}%H 4

2 AT2 FRIX T, ' MR AL i 2R 5 A
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Table 1 Experiment results of different foam injection patterns

Ay 5 e 5 — Yo
oy s &h ST . gﬁjb\ﬁ%ﬂ(yﬁ %j{)\ﬁ7kgg 24 SR 3%
5 LBRE/ % B/, HREA DT R % TR % RRIBCR/ %
1 36.19 575 0.5 PV AS MK 20.35 21.22 41.57
V=3
2 34.43 565 0.33 PV 2Tt 22.12 7.08 29.20

0.17 PV &5
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Fig.6  Recovery curves of different foam injection ways
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Table 2 Comparison of injection patterns i
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Table 3 Experiment results of different gas/liquid ratios
i ALBUE/% SIMAEBY/mL R SR URIRKICRICE % B T UURAKIERICRE % BRICR/ %
15 32.44 530 1:1 19.62 13.21 32.83
2 36.19 575 2:1 20.35 21.22 41.57
16 34.04 545 3:1 20.92 12.29 33.21
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Table 4 Injection volume optimization of nitrogen foam flooding in AT2 well block

A HCPV %L HEAR Figihe IR
0.1 N, :0.6x10* m3 (MR ; 150x10* m* ) +{IRFE R 4 000 m? 2 347 0.38
0.2 N, : 1.2x10* m® (M AR :300% 10* m® ) +¥I R 8 000 m? 6152 0.52
0.4 N, :2.4x10* m’ (M A : 600x10* m* ) + IR 16 000 m? 8 693 0.37
0.6 N, :3.6x10* m* (MBI AR :900x10* m? ) +IfL IR WK 24 000 m’ 10 394 0.22
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Table 5 Optimization design of gas injection speed

EABEE/ AL,

(10 m? - d1) 3 4 i
2 6 152 0.51
3 6 259 0.52
4 6 417 0.53
5 6 227 0.52
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