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Experiment on nitrogen foam anti-edge water invasion
in normal heavy oil reservoir with edge water

WANG Jie-xiang, WANG Teng-fei, REN Wen-long, HAN Lei, XIA Jin-na

(School of Petroleum Engineering in China University of Petroleum, Qingdao 266580, China)

Abstract: In heavy oil reservoir with edge water, the production well is flooded very soon, and the oil production de-
creases sharply. An experimental device simulating edge water was designed according to the feature of Henan heavy oil
reservoir with edge water. The influence factors and application conditions of nitrogen foam anti-edge water invasion
technique were researched by analyzing performance of Henan foam agent and crude oil. The results show that the anti-
edge water invasion technique is fit for the heterogeneous reservoir with a moderate energy edge water and low viscosity
heavy oil, and a better blocking result will be gotten at the time of serious flooding. The optimum injection mode is N,
plug firstly, followed by nitrogen foam plug, and then the plug of N, and steam mixture. During pilot tests, 9691 t extra
crude oil is produced, the average water cut decreased by 9. 2% , and the oil and gas ratio increased by 0. 11. The in-
put-output ratio is 1 : 1. 72. The water cut decreases and oil production increases significantly, so the target of edge wa-
ter inhibition is achieved.
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Fig.1 Sketch map of steam stimulation

experimental device
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Fig.2 Evaluation of foam sealing characteristics

F L2 W H TR R R R R MR B ) TR 2 Bl
TR A P i G N, SRS TR R
ARTAAE ARFRT 5 5 BE 7 PR B 8 e T e e 7
B3 PH -, BIVIR0 VR Ay 3 B B i Uk B 1) s T AR A1
ER R T BEL AT R FATE AT 3k 49, 378 K W9 4% 1) e
AN AR 400 AT LA AR g A St B 5 TR
R T B T 2K s B R 25 BT REAR , (E 2 R
BRI, TEA 4V, HUZ /K 5 B B AU 120 A1 49
Kk 81 A1 33, BH T IH IR FR % 1538 67 % , i W 7E &
TR RIS I YR R X A R A A S K G
R IR e 2% BT R R B RE
2.2 Fim4piE

PG I A B 9409 RN A EE Sl 7 C, B
0.9577 g - em”, Wi T JT % fit 0.458% | & i % 1t
37.332% , J7 A& 4r AU RN 43 % & 24.102% F
38.108% ;I 57141 JyHEERL 6 °C, %4 0.9619 ¢
s em” W BRI BR & fh 3. 276% 1 54.818% ,
FFE P AR & 19. 185% il 22. 721% 5 WA
THTA) 280 XA X IR B AUk, LM IRDIREE T, B 57141 i
TG WA TR 9409 1Y, A3 M H B BRI A X J2:
BT PRI 9 7 41 43 A TRl 1 22 S 5 R Y, 8T 57141
Tyt %) e JB 0 7 Jo 5 s A2 v TR 9409 [y i A5 AH



%3745 %2

EAH K F A P KR B R AR IR KR K <77 -

[l 46448 57141 B BEAR
2.3 |EEFIMEHKEmEE RN ALY

2.3.1 K&AE
LAR 5 A K SR AR K RS, P i
120 -
xR
<
2 oOf
.‘\é
<o
ig 20 | —— Sk
B —— KA
B —— iKY
0 1 | 1 1 1
0 2 4 6 8 0 12
FHAn

JEIKHE AR BE X AR IR B oK i sg i 1l v
THAHT 9409 WK WG, 1 K g it 4 MPa, 2
173 ik AN B R R 4.5 um’, I 45
R 3 fir,

70

=y
<
T

Fnh RBURHPLEER /%

—
(=}
T

B3 ke mSIE G R Ka R

Fig.3 Influence of flooding level on nitrogen foam anti-edge water-cupping result
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Fig.4 Influence of edge water energy on nitrogen foam anti-edge water-cusping result
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Fig.5 Influence of crude oil property on nitrogen foam anti-edge water-cusping result
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Table 1 Experimental program of influence
of heterogeneity on nitrogen foam anti-edge

water-cusping result
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Table 2 Oil recovery analysis of low permeability

sandpack in different permeability ratios
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Fig. 6 Influence of heterogeneity on nitrogen foam anti-edge water-cusping result
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Fig.7 Influence of injection mode on nitrogen foam anti-edge water-cusping result
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