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Abstract: A new method has been introduced in order to effectively evaluate the changes in hydration
characteristics of shale formations. It is also used to evaluate the reservoir hydration characteristics of
Longmaxi shale in Sichuan and Chongqing area. This paper analyzes the rock fabric and physiochemical fea-
tures of Longmaxi shale,showing that the conventional test methods like rolling recovery and linear expan-
sion cannot effectively evaluate the wellbore stability in LLongmaxi shale under different drilling fluid condi-
tions. Also, this paper explains the method for evaluating rock mechanical properties based on rock depic-
tion technique,the method for evaluating the fracture extension based on CT imaging technique and the
method for evaluating the micro-fracture sealing based on pressure penetration technique,and tests were
made on the cores taken from Longmaxi shale in Sichuan and Chongqing area. The tests showed that the
continuous rock depiction technique could quantitatively evaluate the effect of micro shale fabric on the
strength of hydrated shale. CT imaging technique could also be used to visually describe the changes in the
internal micro-structure of shale. Finally, the pressure penetration method could effectively evaluate the
penetration effect of shale in shale and could help select the size of shale plugging grains. The study showed
that the above three methods could effectively evaluate the changes of LLongmaxi shale properties after hy-
dration and could be used as a common method for evaluating the wellbore stability in this area.

Key words: shale;hydration characteristics;cut test; CT scanning;pressure penetration;Longmaxi For-
mation; Sichuan-Chongqging area

1 XS 3k [ i 2R 0 R R S R
Ol A A M XL R R E KT Hh A
TR 2B B AT AL B R M K R
B, T2 PURUE BRI S e #4.2
Wy TR TR R IR BB ey, e o
BH T TR LR KK T BB i T R SEmRae
MK 22 4 B TR A ARVE 5T 1 2 1 O ;

Wi EH:2017-11-27; 2 [B] H #8:2018-05-13

K R H

- :20167ZX05061) Bk A 8




% 46 K% 3 M BRSO R R A D KA T AR KA IR K * 21
MR SR P A by T B2 37. 00 o By UL A £ A/ SR R Ry

R P i) ) A R A N e = IR IR B ST
TR R GUA K AR F A R A IR Tk
A PR 1M 0 DA By R 52 e s BR B VB =
W iE P NS R I = R e T N T
R TS SRS IR AN T A IR R B h
MR AR AAE B s XU O35 N R A 4 4 o 1T
FLARE A L M R ik R VR S TR0 R 56 55 O R I T
A 3 DX I o V3R 2 T K AR AE 5 0] o AR R
=30 IE I T 2 R0OR R R R R TS
Quka T 1 5 B B AR B A 0 Al 0 WA & 1 g
AR R ) U ) ST IR AR 2 MR RE . Ak S. Gomez
NV Q. Guo SN R EUR R 56 TR
SRS PE A T 22 FhAS [R] 19 002 5 A S 1
HEIR A PERE s M. K. Al-Arfaj 28 AWK K, 0 T HF
JTE BT WA ZR L B DU R R AR R AR R
E I B BCR B W4 5050 W A A 1 2E K RN
A A 4 BH B 25 0 A5 O 1 USSR AT IR . 28 LT
iR, [ Y A2 3 R B DU AR A B M K
VR Bl ISR =l g 24 3 50 45 5 B 1% DU A 2 1Y
IR R MEIEAT TV S TR Z A 3 I,
H R 0UA 6 20 5 5 R 2 TR R L 2 L
HERE MR, LR TR TGO ) AL 4 N 2
S AE X IR AR A R L e TGk B W K AR A R T
Fr IR IOU S5 #4 1 AR 4k BN BEAT RO B T T Ak &R
XoF LA ol B %) b 3 A5 S Tk X R A TEAN K AR S T
F IR R M R AT R X

M L B A o B IOUL 4 AR S TR R A 6 )2
IR B RE M52 B JE Bl L BIN T A i T S
RIHEA R CT B SR B AR A AR T 5%
FEA S LA )1 b X e 25 3R 4 00 K A RRAE K
MR e 1 s 0 o 4 T AR AR PEA

1 a0 A K AR AE 23 B

AT AR A B AL R AR B WA R R, R
N GEANIEZE N i M X e B3R 4 5 K A B I IR R AR
PLEE, o0 B 1 HA A 4R R B AL RRAE

1.1 TUEHHE

SCHRL14-15 10F 58 = BT, )11 iy b X e 5 9% 20 T %
TP 5y FLELLEE L A g oy 3 oA e
TN 13.0%0~73.0% . F¥ &N 42. 5% 54T
Ftw s EN16.0% ~63.0%. FH & EN

ELHIRZWALS. 0 et Wik, W™ oy b T
A6 W o )1 i 3 DX e B R 4 00 s T I K R Y
B e

CiR R E A QN SR T N AL Wi
AT AN BRI 2 AT 1) b 22 S EOK L AR AR R
BT 1) bR LA B R AR 5 R B — B R AR L R
B B0 1 45 1] S PERRAE

08 Aug 2014

1 RBZRANEEEREFERAKBRERA

Fig. 1 SEM pictures of Longmaxi shale in vertical direction
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Fig. 2 Rolling recovery of Longmaxi shale
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Fig. 3 Linear expansion rate of Longmaxi shale
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Fig. 4 Continuous strength profile of Longmaxi shale
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Fig. 5 Strength reduction rate of Longmaxi shale
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Fig. 6 Changes of inner structure of rocks after being immerged in fluid for different times
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Fig. 7 Schematic diagram of pressure penetration test
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Fig. 8 Results of pressure penetration test on parallel

bedding in Longmaxi shale
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Fig. 9 Results of pressure penetration test on vertical

bedding in Longmaxi shale
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Fig. 10 Test result of sealing material A
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Fig. 11  Test result of sealing material B
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