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Abstract

Q1 Area of Jing’an Oilfield was located in the oil and gas folded and enriched belt of Northern
Shaanxi in Ordos Basin of Western China, which was a low permeability, low pressure, low abun-
dance (three low properties) lithologic reservoir. The AES foaming system was mixed with the AES
foaming agent and foam stabilizer PAM independently; it was difficult for operation and poor
flowing at low temperature, so the new CSGY-FP] foam system was chosen for Q1 Area. The results
showed that the CSGY-FP] foaming agent was better than that of AES foaming agent in the foaming
properties, surface tension, and low-temperature rheological properties. The physical model ex-
periment indicated that as the air foam flooding injection volume was 1.0 PV, the recovery rate of
CSGY-FP] foam system and AES foam system was 37.5% and 32% respectively; after water flooding
the recovery increased by 5.9%. In November, 2015, field tests were carried out in A4 and A5 In-
jection Wells. After the test, the production in the corresponding wells is improved, the fluid vo-
lume is stable, and the water content decreases from 59.7% to 57.8%, and the daily oil increment
is 0.94 t. Air foam flooding is very important in the development of low permeability reservoir.
This study can be used as a reference for the production of low permeability reservoirs.
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2. REHAMSUF

1) WRIGAEL: B F ) AES(IE T BE R A LIGEER IR SN, WIE N 70%), &R CSGY-FPI (H*
W), FaifL7) HI2000 &4, A3 FKIENKW 46 E 9 3511 mg/L), BL it 7= /K (5740 B2 24,110
mg/L), B2 JliHHURE S5 (R BN 10 mPass).

2) RLG{AE: Warning Blender fitFE5%, X468 Nt O (N F 4 838 mm x 300 mm), Fsk ¢, I
B E (K 1),

Figure 1. The core physical simulation displacement device
E 1 s0YERERE

3. FEVEBFIBNMR

Bl 7 AES 8RR /K AL TH 5K 77, 38 I3 6 A A RIS A, AR TR mIRmseR; HHE
RRMEIME R 2, 72 0°CF aEtd, Joiklle HE A, FILH R 7 HREis CSGY-FPJ. CSGY-FPJ £
TR P Ry SR AR S TR S M B R R R R B 101 BT R, CSGY-FPJ AR R i N a7
PRI A4 HI2000,
4. RBEREVHL
4.1, &iRF5FNKNEAMEIEN

A3 B — E R B I 77 AES FI¥T R CSGY-FPI, H A3 /KIFVEN/KBHATECH], I
B1 yh i = ok, HoiE AK SHUZ KA FA Y 121, REIRE 45°C, UEME 24 h, R4 H
W1, RIS B ICUOE, Wil AES Fl CSGY-FPJI 5y N /KIIA B IF R 1 .

Table 1. The compatibility evaluation results of foaming agents

F 1 EEAIERAETNE

T PSR E/(mg-L ™ VLA FH B /mL HbJZ K & /mL RGN 5
AES 50 10 10 7 W TCTE
CSGY-FPJ 50 10 10 B ICUUIE
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4.2. #iEFia eI

3 BB 50 mo/L Bz IR AES A1 BRI 57 CSGY-FPJ, #£ 30. 50. 60. 80°CiiJE NiHATHEHF
KA, R N KL H R & 0 208 0.5% 1S AW, DN e S 1 75 R A v A R R 2 3 . e & SR
%2 iR

Table 2. The performance evaluation results of foaming agents

2. BRI ER

30C 50°C 60°C 80°C
A
EEARmML Bimin EEAER/ML EEmin EEAERML ERESmin EIEAR/mL S /min
AES 380 72 395 65 415 55 305 20
CSGY-FPJ 360 134 395 185 515 91 231 32

£ 60°CHI AES F1 CSGY-FPJ (1) A4 AR B I FE 0 s T HGOK, RIR BEARSE o, b AR A 1
SRITF B, XAEBNTE 30°C~60°CIEE A, iR EEIE N TR K, BhEeig i, S ECRmE TR
ki T2, RMKSI N LIRS FTF, % 80°CH, Bi/KFEEmEE 2 8] 1) 5 R AL /10855, HCif
AorF 1A R 4G AR RES , TR 1 B R4, MELAAR ST U, DR R v A AR 52 T B 34 5] [6] [7].
FHENRE T, V7 CSGY-FPJ HI i R A 32 1] AL T AES.

4.3. H7KRE KN BRI

B AR A3 JKFHFENK K /19 65.021 mN/m, B iffi /2 /K K1 % i3k /7 58.702 mN/m,
SEWHELY 5, Zilsk HME LSRN, Hd CSGY-FPJ HZEisk A S tL AES /N, BT
CSGY-FPJ 277 5 A I T 42 1 0 2

KX 200 mL B2 jH J5H 23 B 10 mL 5 B9 D9 50 mo/L (&7 AES A1 CSGY-FPJ, HitHRE
ISR 7y, SRR 3 B, 4JEih & A 5T AES Fl CSGY-FPJ J5, HIRA il B2 sk
SIFERTAA, FRHE SR TR, HFRETE AR A OR o

Table 3. The test results of sample surface tension

= 3. HmEREKAIWRAER

. A SIEAKIRS G AR 5 IR A S
e R A/(mN-m™) FhBE/(mPas) FH9KS/(mN-m™) Fh BE/(mPas)
AES 33.108 078 26.463 6.5
CSGY-FPJ 26.502 0.62 23.332 33

4.4. FREMEF

S HIFREL 1 g AES I CSGY-FPJ, M 50 mL Z&187K, BHidE, 30°C/KIGHEE, WASHEMR AN 1.5
min 1 1 min, ZkZE/K62 30 min J5, A #1, TN 0°CYKEE%) 30 min. KRBT % WnE 2 fx, AES {E 0°C
T EE, TvEM AR, T CSGY-FPI RIE F stk BT, HZLE 20 mPass.
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AESHUIKR R CSGY-FPIIuk A F

Figure 2. The photo of liquidity test
2. Rt R A

4.5. HERTE M

R I 1B IR DR 5 (AES 1K R)BCJ7: 0.5% AES + 0.1% PAM;

B0 LK IR A4 2R (CSGY-FPJ LA ik R)BL 77 0.5% CSGY-FPJ + 0.1% HJ2000-

PIBOREP IR © BRAREOHMEHRT, WAMBER, @ HEl. BEHZK, MG NE
TR AR, FHE S 80°C, @ HRA/K, WEMELEIE SN 35 MPa; @ Selifilih 2 /KT ia R 8 (2
FKEIL 98%), A AMEAERIKE (B SR FIAR N 1:1), HEKIR(E E 7K 98%) [8] [9].

TEIRISE NN 0.02 mL/min FIAF T, FENFLAFREECS RCR ISR WE 3 B, TEVIMA
KO FE RS R RSO A i NERGE R 1.5 PV IS, JFOA#E 4 SRS, 7 EAN 1PV 5, AES
WRIRAR 22 A1 CSGY-FPJ 14 2 R US43 7N 32.0%A1 37.5%; FiiE /KRB L5, Fe & RIS 514 40.2%
H146.1%. 1RESR, CSGY-FPJ iIAIRIA R IR EA T AES IRIRIR R, XKy CSGY-FPI A
R IR T AES, TEVRIRG i fErh, 1 A BRI A (R 2K, T3 s 1 ey 250R A2 Sk

IR RIS
50
45 |
a0 |
A (a—fj
} P g
£ 30 f..-l-r‘"f
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Figure 3. The evaluation result of foam displacement model test
3. AR IITINGER
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5. MIFHRIE

DA RIR G PR ST LT AF 1K) Ad AS TE IR RER S, A 2015 4F 11 A PR IniE#i 2 CSGY-FPJ
ER R, B3 A A2 (& )T LR, EIERAL CSGY-FPJ EIEA R G S /KEHE T, /™=
TR T B [E I i B 2 BT, BT CSGY-FPI AR R I AL /1 IF T AES 1A &, IREHAR
AR, AREMTIR. KRGS, EIEMEREIL T RN AES. MY S i A F ISR (R
NATLLE W, XM R AR, WERRE, BUKE TR, H59.7% %% 57.8%, Hifi 0.94t.

PLIBIE
Kt/
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Figure 4. The production curve of Wellblock B3
[ 4. B3 FeAE gk

Table 4. The effect of new foaming agent application in wells

= 4. FHEEBFIERFEBR

WA SRR L i H 3 3h/m®
H 7= /m? H 7= it BIKEY% H 7= i /m? H 7= it BIKEI%

B4 9.40 0 100 12.58 0.62 94.2 0.62
B5 2.65 1.68 25.6 1.83 1.20 23.0 -0.48
B6 3.85 2.62 19.9 3.14 2.36 115 —0.26
B7 2.66 2.13 6.0 2.15 1.67 8.50 —0.46
B8 1.55 1.27 35 2.36 1.88 6.50 0.61
B9 2.21 1.35 28.0 3.12 1.83 31.0 0.48
B10 7.12 0.47 92.2 4.32 0.28 92.5 -0.19

Ad. B11 9.14 1.10 85.8 10.99 2.74 70.7 1.64

A5 B12 2.10 1.13 36.9 2.02 117 32.0 0.04
B13 1.35 0.46 59.7 1.14 0.44 55.1 -0.02
B14 0.91 0.60 23.0 1.35 0.85 25.5 0.25
B15 6.38 2.44 55.0 6.92 2.52 57.1 0.08
B16 2.89 1.64 33.1 2.04 1.14 34.2 -0.50
B17 2.27 1.27 34.4 1.10 0.60 35.5 0.67
B18 1.62 1.07 22.4 1.21 0.87 15.5 -0.20
B19 0 0 100 0 0 100 0

&t 56.10 19.23 56.27 20.17 0.94
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6. &t

1) BT CSGY-FPI fEACIEMERE. K IH5K /7. AR MEBE S 7 #0048 T AES 27,

2) PRI R B, FEE N 0.02 mL/min B4R, 2428 IR IRE AN &N 1.0 PV B, CSGY-FPJ
WA B AES WA 2 BRI 51l )y 37.5%81 32%, 4k 47K BK 5 e & R 32 5 1 5.9%.

3) HEHL Q1 X A4y A5 JEANIAENIRLGH:, £ 2015 4F 11 A B AES KK RMCA CSGY-FPJ JE ik
WRIFRIEN, A5, X ROfFEAE AL, PlRERE, S/KE TR, HHM0.94t.
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