PRI N {t&/j_
W4l % 3 OIL & GAS GEOLOGY 2020 4E 6 A

X EHS 0253 -9985(2020)03 - 0638 - 09 doi:10. 11743/0gg20200319
4 5= X B i L E) S IR Y B E AR UL

f/% E{j y 7\7— E‘ }Q(
(P EA AT ZDF5EBE , AL 5T 100083)

WE: BT HRFLARY —RAKTH L BREREXN T EIHATAR, AH LT UER T2 ME AN Y R 5 2 4
MEAR,ERAIKER AN GERAES @SR, B AR ERIRAR IR LT GEANE 5B RERNB, 5
A TEEHERIAEAR TERERE X PR S HENE AR EE N BB S AR EAFETR SRR, N T AL
RUENRTHETNBRERN, GARARREFHAFNTERIETREEEMMAKREE TSR IEFTARENFANFFE B
RaBRPARERENEMAE, REFARALRRNEEATHELRARENXRE SRS, EEARFBER BE I B L RS b
AR ERBNREBRSRNF B EMA TR R LSRN B R b B4R B R R x5 R AE A B A% 1E
A SERARERHEENSRENRBERE, HEHENBRRRETRRAAE TSR 3/8 T8, H ki 4 &= BE
BEHRMRENFEE, ENToEmEHENRES

KB AR E E N385 B AR AR E B B s m R TT R

hE %S TE321 HRFRIZAG : A

Numerical simulation on tight oil reservoir reverse imbibition with boundary layers

Xu Zhongyi, Fang Sidong

( Petroleum Exploration and Production Research Institute ,SINOPEC , Beijing 100083 , China)

Abstract ; Multi-stage volume fracturing of horizontal wells is common in the development of tight oil reservoirs, where the
matrix near wellbore is fully cut by and in large-scale contact with the fracture network ,resulting in reverse imbibition of
fracturing fluid or water into the matrix through the fracture network. Therefore ,the reverse imbibition effect shouldn’t be
ignored in both fracturing and water-flooding. In addition, due to the difference of flow pattern between tight and ordinary
reservoirs , the factors contributing to the reverse imbibition effects are accordingly different in the two distinct reservoirs.
To accurately simulate the imbibition in fractured tight oil reservoirs,we apply the Dissipative Particle Dynamic ( DPD)
method to verify the existence of boundary layers during the imbibition in nano-scale pore throats in tight reservoirs, and
discover the variation pattern of the boundary layer thickness ;then calculate the critical seepage parameters with bounda-
ry layers considered via the pore network model ,mainly including permeability , capillary pressure curve and relative per-
meability curve;and finally incorporate these parameters into the numerical simulation model to characterize complex
fracture networks in tight reservoirs. The simulation results show that the boundary layers serve to greatly reduce imbibi-
tions—the imbibition recovery in tight reservoirs with boundary layers is only 3/8 of that without considering imbibition.
In conclusion, the boundary layer in tight reservoirs deserves great attention ; otherwise , the flow potential of these reser-
voirs may be overestimated.
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Table 1 Basic parameters of DPD particles
DPD %k ¥ [t/ amu etz
Sio, 60. 083 1.927 6
I Sio, 61.091 1.927 6
H,0 33.006 2.000 0
CgHyy 127. 000 6.000 0
F2 WFRIFHERHY
Table 2 Particle conservative force coefficients
EX43 H,0 M| Si0, Si, 0,
H,0 25.52 36.43 51.27 51.35
W 36.43 26. 14 62.11 62.23
Si0, 51.27 62.11 27.40 25.80
$i,0, 51.35 62.23 25.80 27.45




640 A5 KR A iR

841 %

A F S5, N5 D, k5| J1 250, keal /mol ; R g
BT R 2, A5 Ry kLA HE 2, A E g fii B R
&AL

e 2 vt A B R 18] 7R T 1 5 800 K
LJ96X 5| F1 s A MS {4 rh iy DPD s, 4T
R, T2 AR 1 R, B 1a R iR 1B 0
PR R PR T 2045 18, 18] 1b (75 f9 2 K BR T 5
Sy P I T LUt 70 5 W 9 B K Bk 776 5 BE BR
TS R T e AR S BE  JE A BEAMB IR T30
G 0 B B b 4 7K B U B2 Y T 1 5 PR AT

1.2 #HANHRENRLAENESERIE

F4 DPD # 5% Bos i B2 LS, P15 2 80%
fig 2B W A AL (&1 2) A5 B 2 2 s 2 4L
A TRMEIE R 4 ~ 200 nm B, 31 52 B4 AR+
FRAEAR A REXT 550 i 58 )2 FRAE A A, S50 0 i 52 )2
FLIE B AR F 253 A 7E 50 ~ 800 nm, FLERE /N T 10%),
BIBEER I x107° ~1x107° um ' KRHE FRBFST,
FESUEARZ AN KIS T SR Z R AT AR s i
JEXT B A R B Wt FE RS AR 2 BToR, Tl
KM v A B2 S NAT R B A 1), W 2b B
TR T N EUE R R 2 LA TR SR AR W 2 AR L R

NARIR]

WA g 2 1 (9 8 2 5 0 3 D 3R A 1 O B O
AR T BRI S T Sk W SE P AR 1 A Sk
TEAE 1o, M EC T R8T, Bk 2 T A B
U 8 40 /N A 2 B S O R0 Bh 2k R A i
— N

h Y SE R R R B B 5, AR AR S
DPD HEMGE T LA B 2R 25 N S22 AR R B
AT RLE BRI AR (4) A5 (4) B — & 93 HE
PR, SO T s e T B T 7 52 4 T 3, T 1 B R AN T
0.02 MPa/m, [l I ISE AR /N T 0.2 wm , 45 YA IR
PR R

h_{ﬂx%76yﬁ”w(mﬁa“m, Ap < 1 MPa/m
10. 257 63"y, Ap > 1 MPa/m
(4)

AP LB A IR AR, wms b S LBR P B 5=
JERE, wms e g ARG BE, mPa - s5 Ap O R 3B,
MPa/m.,

2 BUEMZECHSHATTR

MRIETR P — I TB W SO, HER 58 W

g/em?
5.21
2.40
1.60

8.02m™

»0.00

1 FEHUK T3 15 (DPD) SEHLI44R
Fig. 1 Diagram of Dissipative Particle Dynamics (DPD) simulation
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