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Pore structure and percolation characteristics in
shale oil reservoir of Jiyang Depression
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Abstract : The microscopic pore structure is an internal factor controlling percolation characteristics , and percolation char-
acteristics are the external manifestation of the microscopic pore structure. Through the technique of mercury injection cap-
illary pressure, the microscopic pore structure parameters characterizing pore throat size, distribution, and connectivity
were obtained. The contributions of pore throats on different scales to the percolation capacity of the shale oil reservoir were
analyzed. The single-phase percolation curve of shale oil was established with the steady flow method to analyze the influ-
ence of rock permeability and in—place oil viscosity on the law of percolation in shale oil reservoirs. The results show that
the pore structure of the shale oil reservoir in Jiyang Depression characterized by significant heterogeneity is mainly com-
posed of submicron and nanometer pore throats. In terms of volume, most pores are connected by nanometer pore throats,
but percolation is transported mainly through micron (bedding fractures)and submicron pore throats. Nonlinear percolation
and starting pressure gradient in shale oil reservoir can be attributable mainly to submicron and nanometer pore throats.
The relationship between the starting pressure gradient rises as fluidity falls, which can be expressed by a power function.
The formula estimating maximum drainage radius of the shale oil reservoir is established to predict the longest flow distance
according to rock permeability and in—place oil viscosity under a certain production pressure difference , which provides a
parameter basis for well spacing design or fracture spacing optimization.

Key words: shale oil reservoir; submicro—nano pore throat; significant heterogeneity ; non-linear percolation; starting pres-

sure gradient; maximum drainage radius

PUAIE TR B LA s S MBS WA T A LB 0Ua ROLRR IR R s D W 2 b i S

Wk H 491:2020-08-11,,
YEA TR XU (1972—) , 2 W AR, s T RE I Eﬁj: MRS WAL H A F9E TAE . E-mail :liuli-1972@163.com,
435 H - v E A A DU AR TT K S 200 A S B BH 34 R T 75 Tl A R R AE B nT shAIL BTG (KL20041) 6



286 A4

XU WA D P8 B DU il i R LR A A 58 Rk -107-

52, HoAt 2 LIRS (A 0UE o | e 2R b e A
T E b W RIREN A A A,
Je JRA R EE B 1 1 m, B (80U TR B G b2 S
FEHBIAE 70% L b . # 2 2018 4E i, BF BHM a3t A
40 NI TS & E BOS 8 Tl A iin e, BEU"
MR 11x10% v, B8 1R R FF &R .
FI 2008 4, &% 5 FH) 3 5L fig )2 5T 52 8l 1 4
F1 2% b GO I I 58 T8 0 BERHT R T R R
FU, H AT C A T AR R B A AR AR S
(] FAF LA B DA I 1) A7 RS 45 O T LA TR
ORI T AR | A 2 B HAD K T PH ) B D5 b i )2
Ao YUK SOZARFNZAR 3 FhAL R F T
)2 B A GOk R AL B2 E B R T SR
FEST AE H AT AT X B0 i 2 B AR B
B, A TR A B B 20 62 B AR A2 FL B
SERE AR T B Bl 1 S e ) L LR 2 A
PE B AHIE M E R R B H 15 Bl R R R D
IR, TF A ] )2 A U0 if )2 FL R 45 )
TEBFFE , TR AN OR G FIOK LA B 9 oK 8 46
AN [) R AL T T 25 3 i S22 08 i BE T 1) ST kR
IR TFROER D, T RARNB &R AR
MBS, A5 R T i i 2 0 AR S B T
4, DB D02 B L, S BH 340 [ T A R A
ROTF &7 @ R IEEE 5 5

1 LB RRFAE

R 7R 25 2 FAE 22 FL A BT SO FL R 285 44 1) A 5K
FBr, WASHBURN fi 5 £ H 3 2k 0 5 0 5K o At
R IR S 8 Z LA LR 734 . 1949 4% PURCELL
BRI A Tolk, B SRR I E 625 A
B 7 BRI K R AT H 22
— o TR T RSB IR e BcRa s, IR A
JE R B 1 8dE BT Young—Laplace J5 72 7] LA
(B H2 AR AR A LI /N B oA FLBR 3% 3 1 45 3
TEFLBR LS F (0 FRAE S8, IR I AEFLBRZS #4304
T LA HAh 5 2% BT TGk HE AL SRR AR 3420, AUTO-
PORE9S550 i1 [ HE FRAX B #E 5K i 7 /513 227 MPa, 7]
D52 18 e /NFLIGE 2 421K 52 0.003 6 wm, 75 BU# TR
it 2 TUA I AAE 2 FLBR S M B 1 T AR
FH o 2538 T U7 BHISI R 28 B it 2 il e 0 1 7 1
FE TR EL G | HRA%J2 FL A AT ST M A 2
W, FF DU i Gig )2 FLBR 254 43 A R ST
1.1 EEENHEISE

B 7 i 26 i T 25 R B AT LA ) 42 B e

A O ALBRSS M RRIE o 57 BRI B 0 il i )2 B
AR A DB I AN 1. AR
ZERYIE AR TR I )= B I T 29400 AL B,
CIL 328, Hoor Bl e etk BUZ A £ 2R
i1 3TN R Z BRI A TUAAR 2 LB Z ) o B
Wa o TOUR JZH PO A LT Je a2
JoFL B R HE T A AR A7 5 () MIS i 1 , koK
BE LT IZRI N A ey m i F 5 30, R i T
AR TUATEBCE AL/ HEIR S T GRS
4.0 MPa) , I TR ICEBEA S AT ALB, A #EoR K
Ty THRIR J7 05 SR A T U A R e R AL
B SUZMREE AT BRI S FE BAL AN, K5 sleird ot
S0 1 AL Bt 2 B ) G AR TR A 2 1) A U
MIE RO T8 S i SR K 5T B )2 L
JOSFRER, SR S I (P32 0.44 MPa) , iR T oK
A AR B B SUR LB, AR5 B R T
JIHITr R A e LB, B R )
MhZ RN BRI IEH . ER A AP AT 1
2 BRAE W) DAy AL M T A AN 9B U S Bt T BRI o S AL
B S B BRI FL B 2 [, BRI oK 1 B BEA B il
TN R BREE R AR5 i — AR Rk T, 2
W HEAB TRV A S AL LB
FIMZR LI N CIAIRALF- 55K

1000
100
s 10f
2
=t
H
g N
i; 0.1 —— A%
—— B%
0.01F i
— Cc%
0001 1 1 1 1 1
100 80 60 40 20 0

R AL E (%)
1 SFPEMBATUE Mg R R EEE &
Fig.1  Typical capillary pressure curves of shale oil reservoir
of Jiyang Depression
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Fig.2  Pore throat radius distribution of shale oil reservoir of Jiyang Depression
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Fig.3  Pore volume ratio controlled by pore throat on different scales in shale oil reservoir of Jiyang Depression
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Fig.4 Contribution rates of pore throat on different scales to permeability of shale oil reservoir of Jiyang Depression
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Tablel Statistical results of starting pressure gradient for shale oil reservoir core of Jiyang Depression MPa/m
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