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Profile Control and Displacement Technique with N, Foam in
High-Temperature and High-Salinity Reservoirs of the Tahe Oilfield

LI Liang, ZHANG Jianjun, MA Shufen, WU Yajun, WU Guangsheng. GUO Na
(Sinopec Northwest Oilfield Company, Urumqi, Xinjiang, 830011, China)

Abstract: To reduce water cut and enhance the oil production of high-temperature and high-salinity
(HTHS) reservoirs with edge or bottom water in the Tahe Oilfield, the applicability of profile control and
displacement technique with N, foam was discussed. Through evaluation, HTHS-resistant foaming agents
suitable for the HTHS reservoirs in the Tahe Oilfield were selected. Through core displacement tests in
the laboratory, the impacts of timing, volume and mode of foam injection on the performance of the pro-
posed technique were investigated. Results show that foaming agent GD-2 demonstrated satisfactory per-
formance under 130 ‘C and a salinity of 210,000 mg/L with a half-life of 850 seconds after aging for 10
days. In addition, the highest increase in recovery could be achieved by foam flooding with a water cut of
80%-90% in water flooding. The highest increase in recovery was also observed by foam flooding with a
volume of injected foam at 0.5 PV. Intermittent injection exhibited better performances than continuous
injection and alternative injection of gas and liquid. Field application in TK202H cluster wells demonstra-
ted that all three producers had a higher output and water cut reduction after profile control and displace-
ment with N, foam. In conclusion, the proposed profile control and displacement technique with N, foam
can effectively reduce water cut and enhance oil production in HTHS reservoirs with edge/bottom water in
the Tahe Oilfield.

Key words: high-temperature and high-salinity reservoir; N, foam; profile control &. displacement;
enhanced oil recovery; foaming agent; water cut; Tahe Oilfield
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Fig. 1 Foaming volumes of different foaming agents without
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Fig. 2 Half-lives of different foaming agents without aging
HiP 1 183 A 5 AT RSB AL, 25 i 5

Jot e 53 BCBAR I 0. 3260 3 Fift 2 L 77) 14 2 16 1A B AH
FEANK s BEA A U700 it 23 MO 4 R A i) GD-2
F9 32 L PR R 8 ¥ 6 R T 2 B 1.5 00 I R 9 A
BUA Bl K GD-1 Il DF-2 5 %l % 360 550 bt 25 o 2t 4%
B ok R I AR FRUL P A A2 5 X B R 2 AR, 3
PR GD-2 iR fE R L. H&Mks dJF.

600 -

500+
_ 400+
3
3
b 300
2
= 200
100
0 02 04 06 08 1.0 1.2 14 16 ljS 20 22
Sz i ) Bk 4 B %
3 2USAEABRAFMERER
Fig.3 Foaming volumes of different foaming agents with aging
for 5 days
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Fig. 4 Half-lives of different foaming agents with ag-
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Fig. 7 Parallel core displacement devices
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Table 1 Key parameters in the sand-filled core model

HL BBR BBER/ BE, Wi dmke
i K% mD % WREE, % BKE %
1 5780  39.42 85. 24
5.7 60
2 1021 39.56 88. 36
3 5864 41,24 80. 35
6.0 70
4 1103 39.02 83. 26
5 6019  42.36 85. 69
6.0 80
6 1106 39.26 81. 36
7 6084  41.28 88. 87
6.2 90
8 985  40.95 90. 63
9 5892 41.35 85. 35
6.1 98
10 965  39.27 91. 24
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Fig. 8 Correlation between the water cut and increased

EOR during foam flooding
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Table 2 Key parameters of the core model used in determina-

tion of foam injection volume

HiL BER BER/ LBE. WIHEMmE MREA

ETRE & mD % B, % FLBR IR AR L
11 6 042 40. 28 80. 25
6.1 0.3
12 992 38.94 83.22
13 5 976 39. 57 86.18
5.8 0.5
14 1024 39. 04 88. 26
15 6 103 41. 25 84. 65
5.9 1.0
16 1035 39. 26 82.49
17 5 886 40. 60 83. 20
6.2 2.0
18 947 40. 22 80. 38
19 6 088 42.56 83. 26
5.7 3.0
20 1064 40. 16 85.61
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Fig. 9 Correlation between foam injection vol-

ume and increased EOR
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Table 3 Key parameters of the core model used in the identifica-

tion of the optimal injection mode
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pilot tests for foam flooding in Well TK240H
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