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Micro pore structure characterization and classification evaluation of reservoirs in
Weirong Deep Shale Gas Field
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China; 2.Keyuan Engineering Technology Testing Center of Sichuan Province, Chengdu, Sichuan 610091, China)

Abstract: In order to study the evaluation standard of deep shale reservoirs, their micro pore characteristics have been studied.
Based on the ideas of micro pore structure research with “high precision and cross scale”, and by using nitrogen adsorption, high
pressure mercury injection, scanning electron microscope and mineral analysis electron microscope experiments, a series of
quantitative characterization techniques of reservoir micro pore structure with full pore size range are formed, and the evaluation
standard of deep shale gas reservoir is established. The research results show that: (D The pore types include organic pore,
intergranular pore, intragranular pore and microfracture, which are of great difference with each other. The organic pores are
dominant with the surface porosity more than 50 %, the pore morphology is complex with the distribution of elliptic, irregular or
flat, the shape coefficient is 0.50~0.90, and the fractal dimension (D) is 2.72~2.92. (@ Based on the full pore size
characterization technology and fractal theory, the pore structure can be divided into four types. The organic pores of type [ pore
structure are developed (organic pore ratio Is greater than or equal to 50 %), well sorted (sorting coefficient Is greater than or
equal to 0.7), large coefficient of variation (variation coefficient Is greater than or equal to 1.1), and multi-modal distribution of
pore size. 3)According to the classification of pore structure and reservoir parameters, shale reservoirs are divided into four types.
The key parameters make up the structure of type [ are TOC=4 %, total gas content Is greater than or equal to 6 m’/t, porosity Is
greater than or equal to 6 %, brittle mineral content Is greater than or equal to 50 %, Young’ s modulus Is greater than or equal to
36 GPa, Poisson’s ratio Is less than or equal to 0.225, and type 1 pore structure. This kind of reservoir is mainly distributed in 2—
3' layers, which is the optimal target window position.
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evaluation criterion

W% B #7:2020-10-20.

FE—IEEE A AE(1975—) 5 WL, R TR, = A AL AR R Ay A A A o bk < )14 T ol v o X 48
688 5, M4t : 610041, E-mail : xiongliang.xnyq@sinopec.com

A AR e (1982—) 53 W1 VRS 5, 0 A M BB TP 0T a0 OB At )11 AT 1 4
6885, RE 2 : 610041 . E-mail : phq450303@qq.com

EEWA - AR E SR H W2 DU RSO ST R HOREOR” (P18058-1) .



2021 4
B oW fig

et

A SRR USSR 2 O LBRSS H RAE L2 73 24N 155

AR TR GUS SENRTT A PR % e
B2 BT AR WM B 2 2.0x107 m’, PP A R
154x10°m*, A BREE R IUAS7 X, B R
TR IATIER A, BRI b Eb i TR 2 DA S A S
M5, W Z202-H1 3 H202 H . 1203 H- 43 1) 4k
KIRK 45.67x10%,22.37x10%, 137.9x10* m¥/d, J&/
WETUARE REHIF LI, T iE—P4
FIRIZ TUE SIS SO R SR B
A= UnssfLBRERIE AR 5 A 3 ml TR TUA SZ N
AR P ST T AR R B BT TR
A BB TAE, I E LA s 2RI (TOC=4 %
BERBERTET4mh ILBEERTET 6 %) TR
Ay R e v eI N EE e e I ol vt S

Bl R TR 2 DU SR T AR R (g 1
B 5 DL 2—3" /N2 R KPR 1 AT S 2 B e
PEFF R ROR A W] S AR T 3 )2 B it o
SR . S TUA R RS R S R T IE Y E
WS DA ST E T T R BT & 7 AR i
e — " G CHRE S ARTE R I 8 2R S
S ER AR WRES I ESSE SR E R R T
L H ERREE B S 22 IR LT, TS
BRI IR A&, R T I A2
B ZN IV T, P& 52 Rl RUZ TR ) A5 T
FEAAE OURUEREE AT AL AL SE I8 0 Sl L TR A
P2 i 2 OV R 25 AR R A 1) 22 S, DA S 8
H R ZEFACTVEMN , A2 00 PR R A S A
W EARWIAEE 7 R 2 OUL BR 45 4 S50
W) B ik W AH M ST U 2 ST AR i 5 5
US54 B 1 TR 2 B 43 T BRAE ST DA i
25T PN AR U XA R AR L R AL R AR K
JIN JEARFNFLBR B Sk FAE T 5L B &% F R AE 76 AN [
PRAF S T B 22 5008 s O e eI 9 o R DU AL
BRZE AL AT, T U B IR R SE 36 67 3 TE b
DAL NFL B S TR R A SRR o 2SN
PRl o IXECHIFFE R N DU A2 40 PPN B 2
it , SR IR 2 DU SN 5, Uil 2 R R
FRAE v I i e BRI 3 5 DT O L B 5 4 v AL
JERE D AR T E AL FRAE O LR 25 14
fiE, SCELAHJERE AR PP, B T RS B s RUEE ™ 1)
THOURFL A 5% JEL 3%, £ S5 8 R0 S FL IR S5 14 7
BV ik e — 8 LR i 2 HOW L BR 4548 1
HRMEBOR, B A 2082 ) FLIR S5k 22 Sk g ar

WA AT RZE TCA R B 2RI AR, AR
HIA SR TV B R T2 TR R S Bt
=

1 A JFURFAIE

JE RS XA i A TR v AR R E A
TR i 22 R Y e R S T R 3 A
Fio KNMHET-2%, RN KT , AR A
3550 ~3 880 m, JRIKZ IS H (E1), XA T
H— I IR 2 — B B ORI A K Bl i A
2 80 ~ 85.7 m, i ] R A e , bl R 2N R
W U, AR IR AR, TR AR AR A S5 1, T )
FHE(1.94~2.01) . [ Fifi Lol HgdH — e —
B 245 hO—OQ%5 2, KPR ERO—D5
EXATg e 11 17.2.3' 3730 43 T A R /NZE,

2 LB SRR
2.1 FLBRIER

T AN E LRSS A TR, LY R AR R
FAEFLBR N0, DL R S5 FLBIE R Rz
[i] 14 56 22 3 LR AE AL BR SE BRI R o A SCHE I 1
EAR T L R Ash i) S8 & RS
(AMICS) , 5 fEGE T3 T4 4 H B8 1 AN (] L B 2 78
S BE Y & AR TUAE)Z LB 2SR %
BIEAHLAL REFL RN AL A SESE (R 1) . 8
A3 HT 4 T HARE S L o5 E ORR R B R 4R
SESH, AT HUAS [ LB S R 2 B AR AR 22 S
K, DAHLAL S 325, JLE AL & R T 50 % (A 5a
APAHLBRE 5 TOC BAT RAFIW IEA G, 4 TOC 1
I L0 AN A 43 SR LR EE 93 0.82 4 H 4 mi )
LB A E 2, BEEIE AR 55k R 5 A
JE AR Z KR 0.50 ~ 0.90, 73 T 4E 8k 2.72 ~ 2.92, L
2—3'/NJZE R R o R E) L, T AL S 2R
25 % ~30 %, F L5 MTERE L Y la], EARAER A
HLIULAR , AR 200 0.60 ~ 0.70, /3T 4E % K 2.30 ~
2.90, LA 3*—4/NR I K E RN LAY TAL & b2
10 %, FEEFET A AT KA S B0k
WL FLBRUE A R, Z 2 FEIE/MEIRTE 28 B IR R
$0h 0.70 ~ 0.87, /- T 45k 2.22 ~ 2,45, LIG—O)
SERNE.



4
=
#
ol
N
=
i
A
B
pll
=

ok 2y
156 RE 5o,

20214F
B 2l

VR | RN E
e S

(pum/ft)

=

(Qem) 100 — 50 <'-‘%
2 —-2000 %H”z:/#ﬁ’— 0
e [ 45—"--15
Tl i [ % | LhE i
(APD) (Q+m) (g/cm’) (%)
0—200] |2—-2000] 2-& 3|0—10

B
=

il

g\

3 &

24
N 7 7]
« 56 B
2
=]
2 %?ﬁ +
=~ e
P %ﬁ%{éﬁ\ﬂ EZN
- fili
4
o
=4
post B
b | ok
FHRK
= i
o #

B 8‘40 3 8.30 3 8.20
N

AR : OB KK

5 15 3
Ey ¥
HRK
Bl |
H i
oy
R
i
T
[
- i
P T
590 o

1 1=0.304 8 m,

BT o U A L S 2R S R A

Fig. 1 Structural location and comprehensive histogram of Weirong Shale Gas Field
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Table 1 Main pore types and parameters in Weirong Shale Gas Field
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Table 2 Statistics of pore structure distribution based on SEM
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Table 3 Classification of pore structure parameters of shale reservoir in Weirong Gas Field
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Fig.5 Correlation diagram of logging parameters of shale reservoir in Wufeng—Longmaxi Formation in Weirong Gas Field
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