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Research and Application of Prolonged-Effect Acidizing Technology for Water
Injection Wells in the Bohai Qilfield

SUN Lin, LI Xuguang, HUANG Liping, XIA Guang, YANG Miao
(CNOOC EnerTech-Drilling &Production Co., Tianjin, 300452, China)

Abstract: In response to the deteriorating reacidizing of water injection wells in the Bohai Oilfield, a study on the
prolonged-effect acidizing technology for water injection wells was carried out. The prolonged-effect acid was prepared
by adding an anti-swelling agent and surfactant to three kinds of deep retarded acid in low concentrations that enhanced
the reservoir protection capability of acid. At 60 ‘C, the as-prepared acid was tested with respect to its dissolution on field
scale samples, calcium montmorillonite, and silica, its scaling inhibition of injected water, oil-washing performance,
retardation, total dissolution performance, and prolonged effect with dynamic displacement. The results showed that the
dissolution rate of the prolonged-effect acid on the calcium montmorillonite and scale samples could reach 45.23% and
86.08% respectively, while that on silica was only 0.22%. The acid had strong inhibition of scaling and a surface tension of
12.77 mN/m. Its dissolution rate on rock powder could reach 9.39%, 13.64%, and 24.54% after 2, 4, and 6 h, respectively.
And after dynamic displacement, the increase in the permeability after the injection of water 20 times the pore volume
remained at 1.8—1.9 times. The proposed technology was applied to 14 wells in the Bohai Oilfield, achieving good results. The
results showed that the prolonged-effect acid, with a high total dissolution rate, performed well in unblocking the water
injection wells, protecting the framework, retarding the reaction of acid and rock and prolonging effect, which makes it worthy
of wide application.
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Table 3 Application of prolonged-effect acidizing technology to water injection wells in the Bohai Oilfield
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S-DI15 10.0 9.1 141 515 4.0 36 655 150
B-A7 11.0 8.5 501 805 2.1 39 149 142
B-A20 11.7 55 254 521 4.4 138 038 567
B-C13 93 6.0 509 530 1.6 59 003 322
K-Al4 8.9 25 370 541 5.2 88 859 581
S-C41 9.9 0.9 334 594 19.6 201 289 673
B-A4 9.0 5.0 43 509 213 96 404 228
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K-A19 11.0 55 251 254 2.0 15 487 258
K-A20 12,6 6.0 504 557 23 11592 118
K-A9 12.0 42 466 477 2.9 10 842 211
K-A8 10.0 4.0 720 603 2.1 2480 164
T3 32 61859 288

B-C13 -1 /K)2 7 2 626.30~2 651.00 m, %
#25.2~289.9 mD. ZIHH LT T 2 WH MR R
AL, SR J5 W RE R BR E AT T — R R Al . %6
1 KRR 2 SR, BINACR T30 W, Bk )5
AR RA 63 d; 5 2 WAL R FHRNR, IRILE A

B A 62 d; 5 3 IR AL R FHAE SR, MR AL )5 1
SR B LR AR AT A T W, {H R L TE & 500 m/d
fFE R, HIEKIE I M 9.3 MPa [ % 6.0 MPa, L1
IKAEEAR = T 53 %, ARUNIAF] 322d( LK 4), X
WA, E R0 R Ak T LA ZE K 5 B R Ak 1 A R0

R4 B-C13 F 3 XEELRREITEL
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