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Reservoir pore structure and micro-flow characteristics of waterflooding :
a case study from Chang-6 reservoir of Wangyao block in Ansai oilfield

Quan Honghui'*” ,Zhu Yushuang'”,Zhang Hongjun*,Li Li*,Shao Fei*,Zhang Zhang'*"
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Abstract; The real sandstone micromodel was used to perform an experiment of microscopic waterflooding in
Chang-6 reservoir with low permeability in Ansai oilfield, Ordos Basin. Based on the experiment and the in-
depth analysis of thin section observation, physical property, SEM, relative permeability and mercury injection
data,we studied the relationship between pore structure and micro-flow characteristics of waterflooding, which
provide a scientific basis for effective oil exploitation in the future. The study shows that the lithology of reservoir
is mainly fine-grained arkose with low compositional maturity; there are three major pore types including resid-
ual intergranular pore, dissolved pore and dual pore + fracture, of which the residual intergranular pore is dom-
inant; Dissolved pore and fracture are the key factors influencing the micro-heterogeneity. The experiment
results indicate that there are homogeneous, reticular and finger-like micro-flows. Pore structure is closely relat-
ed with micro-flow features. Reservoirs with different pore types show different micro-flow features. Flow paths
of injected water depend on the relative permeability of pores and fractures in zones with well-developed frac-
tures. Pore structure heterogeneity and wettability are the two main factors influencing displacement efficiency.
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Fig. 1 Location of Ansai oilfield, Ordos Basin
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Fig. 2 Residual pores and microscpic photos of waterflooding in Wangyao block of Ansai oilfield,, Ordos Basin
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Table 1 Statistics of waterflooding experiments with models of residual intergranular pores in
Wangyao block of Ansai oilfield , Ordos Basin
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Fig. 3 Microscopic photos of dissolved pores and waterflooding with models of dissolved pores in
Wangyao block of Ansai oilfield , Ordos Basin
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Fig. 4 Microscopic photos of waterflooding with models of dual pore media in Wangyao block of Ansai oilfield, Ordos Basin
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Table 3 Comparison of the pore structure and displacement efficiency of Wangyao block of Ansai oilfield , Ordos Basin
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Fig. 5 Microscopic photos of waterflooding in reservoirs with different pore structures of
Wangya block of Ansai oilfield, Ordos Basin
a. ALBREAGAR BV , T AKIE A RE B i, B WY - 17, £ 12 -23 JF,1 162. 10 m
OKBRINTT o th 7 200, 3 @K L0 09h) ;b fLERESH AR Bty , i A KA/ NMLER
ZE [0 AR WY - 21, 21 -5 JF, 1 265. 18m KUKy W 224, G K A6 )



%5 6 3]

Eor 3 W SN ey RSP ST SUR SRR S EN 959

UL 58 Fr PR TR AT BIR , ) /0N L v 3k 7K 25 3w
A 7K 73 A1 R AR B i 7K 1 W8 5 R 17 0 4 iy
THOULIEC S A0 2 A5 TR0 T O 108 4 41 129 DA 538 53 7K
P, B LE TR S | s LB 0OR AR AR X 4
TR 46.54%

55 277K Bl P P T R A % IR B AR T R UK
T, TEATKAEMLIE T RE FLAH 2T Rl 3KGE , G
U , SR A8CR AR X 50 g, 5 Ay 32 8 LA
T BB T 210 5 X T 53 il sl oK i B e
TEATK G S HEAR TG FE K B, 3K A, GG
RN B, TEATKAEAE AR — L B R W, I
TR B R R AR A

1) il JZ= AL B 254 26 1 2 52 i K 3K ik fouL 2
TAFIE A E 2 R, LUAS [ FL B 2 2L O 3 1y £ =
HA AR OB AR

2) XFFHTEX K 6 IRALIRE AR Bk A5 1Y
fitf)= 3 MLBRAS R I 2 B A4 U —ife, HLIEH
R g K o R A TR R AR A 3 S i 2 T
AR E AL

3) FLIBR 45 R o X3 8% 19 5 W) 3 AR B A
7 T8 < it J= FL B 235 4 Al 22 o P R i = 10 R
SEEG AN SRR WA TR WA I B 28R B e 1 I
R, FLBRAS AR B 9K A A A
FRHL b | SR ARG

Z % x #t

(1] REX MR, L5, % ZEEMEITRFX EHXK 6

T2 e A B Bk R 4 [ ] UTAR 243, 2000, 18
(2):279 -283.
Zhu Yushuang, Qu Zhihao , Kong Lingrong, et al. Analysis of oil
displacement efficiency of Changb reservoir in Wangyao and
Pinggiao areas of Ansai Oilfield[ J]. Acta Sedimentologica Sini-
ca,2000,18(2) ;279 —-283.

(2] BRI, 250, Sk 4T, 45, BEVAT 4% IR B o AR 26 2 il JBs
TURHIE[J]. Al RIS HITT,2005,26 (5) :634 - 640.
Kang Zhijiang, Li Jianglong, Zhang Dongli, et al. Percolation
characteristics of fractured — vuggy carbonate reservoir in Tahe
oilfield[ J]. Oil & Gas Geology ,2005,26(5) :634 - 640.

(3] REX AR, MG, & EARITEIFIEZEMTK 6
HZ R A FRE A [T]. Al S KRR, 1997,
18(3):221 -223.

Zhu Yushuang, Kong Lingrong, Qiu Zhihao, et al. Waterflooding

(4]

(5]

(6]

(8]

(9]

[10]

[11]

[12]

is not the main cause of low recovery efficiency of Chang6 res-
ervoir in Ansai oilfield[ J]. Oil & Gas Geology,1997,18(3) .
221 -223.

PR RET ke, REWMH EEXK 6 ilEH
JEHLBRL ). PG AT B 244, 1998 ,20(4) 47 - 52.

Li Nujun, Wu Zhiyu,Zhang Jinliang, et al. Reservoir geology of
Chang 6 oil bearing Formation in Wangyao Tract, Ansai oilfield
[J]. Journal of Xi” An Petroleum Institute,1998 ,20(4) ;47 —
52.

TR, Ao, B, A AR5k 7 I 2R B R 7 K
YRB VAR ARSI [T ], G5 R R BT, 2007,28 (4)
520 -522.

Lai Nanjun, Ye Zhongbin,Chen Hong, et al. Experiment of low —
tension system for improving percolation behaviors in water-
flooding low — permeability reservoirs[ J]. Oil & Gas Geology,
2007,28(4) :520 —522.

ZERCHE SR BN, B B AT K DA A I AL R L B
[J]. Al 5 RIS 5T ,2005,26 (2) :220 -223.

Li Wenguo, Zhang Xiaopeng, Zhong Yumei. Formation mecha-
nism of secondary dissolved pores in arkose[ J]. Oil & Gas Ge-
ology,2005,26(2) :220 -223.

NI Z IR HA 6 lZ OB B AL 22 K 28 [T A
LRI, 1997,18(3) :199 —203.

Sun Wei. Chemical water shutoff of chang6 reservoir micromod-
el in Ansai oil field[ J]. Oil & Gas Geology,1997,18 (3) .
199 -203.

NI, M5, 2R, 22 SERRIRIE 3 i H UL K5 7K B
DL TT KR AT [0 A7 i S 40 H I3, 1999,31(3)
257 -259.

Sun Wei, Qu Zhihao, Li Jinfeng. Analysis on the water drive
mechanism and development results of ansai supertight oil field
after water occurrence [ J ]. Experimental Petroleum Geology,
1999,31(3) :257 —259.

FE 3N AR R, S IR AL GS A B O
FELI]. AR 2010,38(4) 1104 - 107.

Wang Yudou, Li Maohui, Wen Keyang, et al. Study on mecha-
nism and modeling of foam flow in porous media [ J]. Petrole-
um Drilling Techniques,2010,38(4) ;104 —107.

AR LR, IVE B S RS B IR L M OB R
BLERLJ]. il ST 5 R, 2011, 18(2) :90 - 97.

Yang Renfeng,Jiang Ruizhong,Sun Junshu,et al. Study on non —
linear flow mechanism in low permeability porous medium[ J].
Petroleum Geology and Recovery Efficiency, 2011, 18 (2) .
90 -97.

BT RBP4 5 151 KAE 9 iR GO s
TRAFMEDRFT[T]. At 5 T/ ,2010,24(5) 1124 - 127.
Zhu Xinyu,Zhu Yushuang, Wang Pingping, et al. Hul51 area
Yan9 reservoir fluid micro — flow characteristics[ J ]. Petroleum
Geology and Engineering,2010,24(5) 124 - 127.

T VU W I8 1 JRL VAL AR 35 IR i 5 W TR 3R SE IR T Y
[J]. PR 224 ( A SRR R ,2010,25(6) 235 -



960

Al 5 KRR R

532 %

[13]

[14]

[15]

[16]

37.

Huang Hai. Experimental study on the factors of influencing the

reservoir[ J |. Journal of Xi’ an Shiyou University ( Natural Sci-

ence Edition) ,2010,25(1) :42 —44.

seepage feature of the fluid in Xifeng extra — low permeability [17] s, SEEpE BmAR , 5. SRR BD 8k A i )2 5 A B i
reservoir| J |. Journal of Xi an Shiyou University ( Natural Sci- RRAE S T8 A oA LA [J]. #4515 % ,2011,29(5) «
ence Edition) ,2010.25(6) :35 -37. 49 -53.

TRBRLT S8, 55, 45 BUR A O T AR B TRRAE B T Gao Jian,Ma Desheng, Hou Jiagen, et al. Flow mechanism and
2SI WFFE [ T]. A il SE5 57 ,2010,32(6) 1592 —595. waterflooding characteristic of conglomerate lithofacies[ J]. Ge-
Wen Xiaohong, Zhou Tuo, Hu Yong, et al. Experimental study ological Science and Technology Information,2011,29 (5) .
of properties and influencing factors of gas flow in tight core 49 -53.

[J]. Petroleum Geology & Experiment,2010,32(6) ;592 — (18] REZLTN. UL I1 I FH A2 5 Th 0I5 O 4 1F 0F 5 R 7 FH 455 2R
595. (3. TEDUE IR TR 22440, 2011,24(2) 24 - 5.

XA, R BRI, 2555 A 46, Bk TR 20 B o0 B TR AE Xiong Hongli. Study on seepage characteristics of hyposmosis
KT A U —— DL SR 3 Rm B = 3 X a4 il reservoir in honghu area and its application [ J]. Journal of
[J7. IR T 5 R 2009, 16 (1) :30 - 33. Jianghan Petroleum University of Staff and Workers,2011,24
Liu Renjing, Liu Huiqing, Li Xiusheng, et al. Seepage charac- (2):4-5.

teristics of flow units and remaining oil distribution in conglom- [19]  RKBAWGHT , X1 52, 5k %, 55, A FE PPEGE 2 005 R AE
erate reservoir — taking lower Keramayi formation in San — IIl 2 S W5E [J]. hANGETR ,2009,14(4) ;57 - 60.

area, Keramayi Oilfield as an example[ J]. Petroleum Geology Ouyang Wanding, Liu Baoping,Zhang Zhang, et al. A study on
and Recovery Efficiency,2009,16(1) ;30 -33. differential micro seepage flows between reservoirs with differ-
RABH AR JL, B4 58 46 IS SRR IR 12 T ML 3L 52 50 ent petrophysical properties[ J]. Sino — Global Energy,2009,14
WFFELT]. KRR S5 % ,2009,32(3) :39 -41. (4) :57 -60.

Zhu Huayin, Fu Daqi, Zhuo Xingjia, et al. Experimental study [20] K& AR, AR, 5. SRR B EEWX =5

on special percolation mechanism of low — permeability gas res-
ervoir[ J]. Natural Gas Exploration and Development,2009 ,32
(3):39 -41.

M o T A XIBEAE 45 RIS SRR AR TS AR AE 2
Hr[ 3] V2 i R 2424 (A SR B RD L 2010,25 (1)
42 -44.

Yan Jian, Zhang Ningsheng, Liu Xiaojuan, et al. Seepage flow

il 6 hZ A TEIORTE [ )], A g i R 22441, 2004,
34(4).625 -634.

Zhang Jinliang, Lin Hui, Si Xueqiang, et al. Diagenesis of
Chang - 6 reservoir in Wangyao area of An’ Sai Oilfield[ J].
Journal of Ocean University of Qingdao,2004,34 (4) 625 -
634.

(%4

characteristics of single — phase gas in low — permeability gas

(BRSRASHBEY NEE Z P EFRBLHT”

2011 4F 12 H 2 H, i ERA RS BWFTEIr2E I i« o EBHEGE SO 4 R R A 27 1
EHTEPR 28T B A I R W5 B SRS A T - R AR B0y A e
“H T P DR SRR R BRI T A 208 R D AR A ARSI 300 b DR A
FHET X U2 A5 R AR BT W T A 2008 4F LUK S5 o 48 i RS B0 )
7,

PErK A 22 A B o FE R 5 IR (R0 R0 2011 ARy et (A5 KRS
M) ST 1998 Fift b [ BHEAZ 0 RIS IR 50 1. 551, HE4 56 31 47 (ZEREIRRHE Y 1l v
HEZ 26 4 07 5 BB IR 2047 4455 202 A1 (FERERBHEN T HEA 5 3 00) s 2R G A B
Oy 62.7 HEAHE 169 AL (TEREIERHIN TR HESZ 5 3 47) o

o)




