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Numerical Simulation of Nitrogen Foam Stabilizing Oil Production and
Controlling Water Cut Technology for Offshore Oilfield

GONG Ruxiang, LI Xiang, LI Xiaobo, JIN Fanghong

Production Optimization, China Oilfield Services Ltd., Tianjin 300450, China

Abstract The oilfield studied in this paper is a typical block bottom water reservoir. The whole oilfield is in a high water cut stage. Most
wells are water—coning production wells, so the key to maintain a stable oil output in the high water cut period is how to control the
water—coning . We take one well of the oilfield as an example, to study the nitrogen foam stabilizing oil production and controlling water
cut technologies with the numerical simulation method to provide technical support for the process scheme implementation. On the basis
of historical data matching, the injection and production parameters of the nitrogen foam stabilizing oil production and controlling water
cut technology are optimized. The results show that the optimum injection and production parameters are as follows: continuous infiltration
with injection volume of 45x10* m®, gas—liquid ratio of 1:1, shutdown days of 3 days , and daily fluid production rate of 900m7d.
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Fig. 6 Cumulative oil increment for different injection volumes

B 60

2.3 MFHEEMAL

TEAE 0 JZ P00 SO TR 2 — 5 B I ] 2R AT AR
TE o e I TR] AR R B T 5 TR A B AR E PR RE A K i
UL AR G, TR SRR RSO AR I R TR AR A0
BT 1,3,5d BN O, BEMAE SR ANIET 7 TR AR TEA
ARG I KO 5 7K 352w R (H R T A Y
Mo JRAFAE — AR, BT 3d Y R R RO et e IR ]
AL, ROLIR R T iR R B B3 0 R R Ok A BE A 4%
R IR BRI S R I R BB T RBCR B i 22 | &
P IS i A R R R e TR AR MR B

100
—1d
--=3d
---5d

”,.,_.—4""'_‘

s

% 95

.K,

<

90 i i
2007-11-04 2009-11-03 2011-11-03
H#

B 7 7 [EN A iE &k ZE X L
Fig. 7 Water cut curve for different soak times

24 Skt

e R S TE A J7 X UG B 0.5% i JF 3d i
At R 45x10* m® IAE BT, B9 T 1:1,2:1 A 12 OB 4%
PR R MW ARIA I I R ROR . 1R 8 181 9 R, U LA
E— IR ARAE, WK, R KRBT E RS
R N R R A N A o N DRI NI TRGER =2
LIEEY N =i 5 € SIS N s O N RN Y= S X 1 A 1
Feo MNR B il 2T LU H 00 HE v i i R i Ok 2
2 AL TR TR SR % 3 IS AN B3 10 SR A A LY [ i

5 R BT 7 R 2 Ta] B it T3 A 09 (R SRR K £
100
s [
ﬁas
&z
90 ;
2007-11-04 2011-11-03

2009-11-03
H

8 AESRHKE&KESTL
Fig. 8 Water cut curve for different gas-liquid ratios
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Fig. 10 Water cut curve for different liquid outputs
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