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Feasibility research on volume acid fracturing to tight carbonate
gas reservoir and its construction effect: A case study of
lower Paleozoic carbonate gas reservoir in Ordos basin
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Abstract: Aimed at the difficulty of achieving high and stable production in the tight carbonate gas reservoir, the feasibility
of volume acid fracturing to lower Paleozoic tight carbonate gas reservoir in Ordos basin was analyzed with reference to the
volume fracturing for shale gas in foreign countries. Firstly, stimulation mechanism of the volume acid fracturing in the tight
carbonate gas reservoir was introduced. Based on this, the advantage and limitation of the volume acid fracturing for the de-
velopment of the tight carbonate gas reservoir were analyzed on reservoir fracturing probability , natural fracture develop-
ment, horizontal principal stress difference, intersection angle of natural fracture and hydraulic fracture , and the solution for
the limitation was put forward. The study results show that the volume acid fracturing can form complex fracture network ,
and gain larger stimulated volume of reservoir. The stimulation effect of the volume acid fracturing is closely related to the
reservoir fracturing probability, natural fracture development, intersection angle of natural fracture and hydraulic fracture.

The large horizontal principal stress difference will has disadvantage impact on the fracture network formation , which may
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be removed by the degradable fiber diversion technology or self=diverting acid fracturing. The results of pilot test indicate

that gas production of 18 gas wells after volume acid fracturing exceed that of adjacent gas wells of conventional acid frac-

turing by more than 60% , and the daily gas production of volume acid fracturing in 7 wells exceed that of conventional acid

fracturing by more than 41% after one month. It shows that stimulation effect of the volume acid fracturing is better than

that of the conventional acid fracturing for lower Paleozoic carbonate gas reservoir in Ordos basin, and the volume acid frac-

turing has a good prospect of application in future.

Key words: tight oil and gas; tight carbonate rock ; volume acid fracturing; fracture network ; stimulated reservoir volume;

Ordos basin

A H R AR SR TF K 1 PR & e by i A r
W H 648K BEVRAS Ja T B T A2 Z A 520
VE R AR BRI SR T & 4, 20 22 80 4
oA, 3 1 B H B SR SR TT 2 B 5 K 28,
EEGEIRG BB BR, 201 HAFAEF HLR
RPN 1690%10° m®, 2 35 [ KRS 72 i
26% , 3 HAE AR A —BERF Al P LA 25 1 Tt

W E R LR A R AR s T 8E R
SRR 16107 m*, T A 7RSS R 22 W 7,
AU ks PR, v G S0 S R T
THIXTAE, S T EE R, 58K 20 Y
VRS JR (B B FRA L S5 LT BT 3 I/ 4
YISO AR, B AR AR R R
TR T =MD A FuEH & s 3 2858 e
i%)2 , B IA A ALE 20x10° km? ) _E, 15 B Y4
BAEZ R 106.7%10° ~ 111.5%10° 1, 22353 HY
JEREAE 5 AL A AR R 22 1), S50 T G
HARFLBRE VN 10%) fRBEFR(NF0.1x107
pm?) 5 5T o R (BRR 7R 22 37 4 i A < 41 S5 AT
B R, — AR 40% e AT ) R A R
R T MHIZRA R GRS & A SR RE AR
SERHIE

HRLIR H 2 B AU B R £h A A 7 ek
() B ZF B, BRI = S e AR S e
Far= B R, HLR Bl i RIRMEE R 50 /0 , IR
W SARBUING it , RHZ SR I R A 5 i — 2
MIRR WFIE RIS . fedln, &R 2
XoF SRR R R A ARG T T AR R R S i
Bl T HA — SR A R ik S A 25 K
TR P Bl it S5O 5 A AR RN P 40 24, B
BN R 5 o I, AR 22307 20 b 5 0 ok
iz b A SO BERE N 42, 2R iz F 12 MEie 540
TheE R EEE X TN A RN I 45 A R
FIHLE T R E NS 50 790 AN S & i
ARFBt, W5 808 R Eh A it 2 St AR R 1 114 ]
Fit, DA R R R HE BEAE 10 & Re BR I

1 BRI HEHLAR

PR R 38 P AL B 32 A0 5 31D i - (D i
IR AR B HE Ml B, 9 TR K RO T
K 1 58E AT RTR Iy KIRBEET IR sl AR A% , 7K
JI B RN 38 U A M EE R % . D%
TACF E RN Z BN IR BER B R EE K
2% , MK F2 0 ) 22 )22, A P AT e A 21 4
B3 B [0 TR 1) TR AT LAAT R0 A2 A 1) A
g1 bR R AR, TR S REE R 2% . (DR vl
X B H) R ) 245 AT AR R 0 20 o, (i 544 I 248 1
it TE5 AR RA AR T IRAE S o BOh, e R
A R | LAY IR it — 2B i T B R 4% 1 2

PRI
2 ABURIE A e

Uit 2 R TR 2400 () 22 30 R B, A A i
FRIE  RIR G K BROL B JE K 0 125 K
U5 T L% 5 R IR BRI A A )= M BT AR A R e
IRF ek BB I L AR 44 W 2% . SR A A
i 1 e FRAEA 22 1) AT e PR I 58 v, o T
S RX — R [, Altindag 55472 H ] 5 A0 1 I 24
55 A MetE e 50— 1 RPN G 2 0 ] R 244, B
BRI L, R a A T S A
Wr S4B k53 BT AR 255 SR 2[RI PE A figt )2 i AT R 2840
R ES , DA J2 R SR 54 4% i IR b 22 7K 7 2 0 )
25 K 13488 5 RIRHLEI X 34 T7 T3 Bk 43
W SO IR ER A SO St AR R TR A AT A T
2.1 BEEFWEHRMETEN
2.1.1 BAEKE

A 1 M AR R i 2 SRR s B R TR R K
HEEM KN EESHZ " A A AR TR
SRPLEE R B MR RS IE AT — & ST aE 11
RRPIR I e 344%



<122+ o H

oo = 20164F5 H

X AT e B WS o i R 3R - SRR 22 44
HH T A FURIR AR R A B ), DL E
mANE PG ERRT 70%; FitARZ &
N 28%; F A DRI S R AN 1%, 04
PSR R %R L. Aa A IR &
A AR IR AT W B S S 99% , A g A
53R, A7 M) T Hs SRR SREE R 2% T B

P T 2 e T -5 2% P A PR, J82 B R = B
JH S5 6 28 P 1) 5 0k SR A A M R AN R AT
e PRI, AN ORI S 10 73k B SR

AP A i R S (AE 50 S A T 2 S 6 8
il 1A A 122 2RO R SR 2 i R
Az FURREL e ORI s 24T T3 A4S

RIULE T,
FRBIN B2/ gk g/ APRKE gy | R/
(psem’) cm [N /1/MPa MPa
150 270|18 38| 58 92/0 0.58 23
| #ikma R Corsn 2 | stk | BERBIE
API cm m N 71/ MPa GPa (MPasm">)
10 17018 38 58 9224 312[0 5
Hh 2 ‘%L‘F/ Wﬁfé"fﬁfi/ NS/ | BB | R S/
(gecm ) (geem ) MPa GPa MPa
0 31 2] 58 92[19 21070 90
= | F3725
=
1 3
<§ -3 740[
- 3755
C 3770
£ s
Cf 3785
Fil 3800
E1 SHREHTEM T i 4 RERER IS S
MH BRI TER

Fig.1 Log data analysis results of lower Palaeozoic carbonate
gas reservoir in Ordos basin
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Fig.2  Plate of reservoir rock brittleness index of lower
Palaeozoic carbonate gas reservoir
in Ordos basin
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Fig.3 Plate of fracturing performance index of lower
Palaeozoic carbonate gas reservoir
in Ordos basin
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Fig.4 Development of natural fracture in lower Palaeozoic

carbonate gas reservoir in Ordos basin
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Fig.5 Rose diagram showing directions of natural fracture and hydraulic fracture and histogram of natural fracture dip angle
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Tablel Comparison of construction effect between Well E3
and its adjacent wells
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