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Prepad supercritical carbon dioxide fracturing technology in shale oil reservoir
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Abstract: The characteristic of Member 1 of Qingshankou formation of well G1H in the southern Songliao Basin is that the natural
fractures are not developed. In order to solve the problem of the limited complexity of fracture network by conventional fracturing
technology of the well, the pre-large displacement supercritical carbon dioxide fracturing technology was studied. Supereritical carbon
dioxide has the characteristics of low surface tension, strong fluidity and diffusivity, which can improve the rock breaking abilityand
increase the complexity of cracks. The temperature field simulation shows that the temperature of G1H well can exceed 31°C at a
position 9 meters away from the wellbore, and the formation pressure reaches 25 MPa. So the bottom hole environment can meet the
formation conditions of supercritical carbon dioxide. During the construction of the well, the micro-seismic fracture monitoring shows
that the fracture morphology is complex and the reconstruction volume is large. The efficiency of carbon dioxide fracturing events after
fracturing is about 4. 6 times that of hydraulic fracturing, and the fracture effect is good. During the test, the stable oil production was
36t/d, and the effect of increasing production was remarkable. This technology has a good applicability to the mud-shale reservoir of
Qing 1st member, and provides a reference for the efficient development of shale oil in the Songliao Basin.

Keywords: Southern Songliao Basin; Qing 1st Member (K2qnl) ; Shale oil fracturing; Pre large displacement; Supercritical carbon
dioxide; Volume fracturing; Complex fracture ; Fracture monitoring
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Table 1 Analysis results of rock mineral composition in core section of G1H well

RE/m Eaydn B0/ % B % #Aa/ % RO/ % BREASA/%  EHRT/ % BT/ %
2382.10 WA 59 19 16 4 / 2 /
2383.50  AbUEH 49 25 17 5 / 4 /
2 438.51 WA 48 25 24 / / 3 /
2 464.79 T BTl A 43 19 16 15 5 / 2
2 499.25 [l 58 22 16 4 / / /

WE T EERE, F— B EEH T2k
TUHZ R BA MUK TOC 3515 1. 27%, S1 F- 3414
2.57% 58 it Pg - Y{H 7. 25 mg/g, A 8k P
SEXIME 0. 60 mg/g, Ry N 0.5% ~ 1. 2% , ARSI
PR A, B2 GIH Bt 24 TIR 2 416 m, JIK IR
2460 m,JZE 44 m ARG FLBRE 12% , B 3L
fLBREE 6.2% , B W65 % 2% 0. 105 mD; T )2 4 T IK
2 466 m,JIEIK 2 522 m, 2R 56 m, % # & LB
9% ALREA RALBRIE 6. 5% ,WREB B 0. 126 mD,
BB TR, A LR /N R R A 2
ANTHEA T P A R A s R e A A e (A T 3R

HRAE T HR -y 24 5256, B bR 2 W 1 48 20738
48% 1[G 23 200 MPa, JARA L 0. 21, 5 KK F
FI S FH 60 MPa, /K R A F 4 49.5

MPa, /K0 11 2%>10 MPa, B 2415 1 40 A 78 57 ~ 63
MPa( W3R 2) , M= G i % H 2 T RIRMEERN K
B KR S 225K, Mt 48 £ 4% HL % I 9t
BB R H 2 R8E K EE , Y BB 5% W A7
HE—EMERE

&2 GIH #ERHANFESHE

Table 2 Guide well mechanical parameters table

S HRIFSEIN A A T2 B R o Hdie

ERBH R e T4
T 1) i 1/ MPa 60 63 64.7
IRV K R 1/ MPa 56 61.5 62.2
Kt/ E R 1/ MPa 45.5 50. 8 52.1
IK-RE 122/ MPa 10.5 10.7 10. 1
2% 71/ MPa 57 58 63
W AR/ MPa 20 500 23 200 24 700
bEL/NEA 0.22 0.21 0.20
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Table 3 Comparison of physical properties of two
phases of carbon dioxide
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Fig.1 Fracture extension is compared in the two cases

2.2 BlgR S ALBRATESH

N TV AR IR )R RS, w AR T E
()2t HEA T AR AR VR A R S, 45 2R
BeIRVE s D a2 IR U8 e A e R D e s S
R 2 h e T2 BT A sk A B g, R
TR O T R R A B R AR BOICR
PR L B8 A B SOUZIR D8 vh 50 & A R
sef, sk B R AE I i 7 4 M E A SRR 4
B, FE AR BB FRAE T 2R 25 S i b,

H 2 A g i, B R AR 09 7 8 B> 1 pum Al
FIRBFLER (AN & 2) , S BO8 6k )2 v 0 T i i 2 £
BT A FEIE

AR e 2R 0] s B A ok KA I R
SRRIREE PR FPSZ I | SR T PEA e 24900 14 RE A2 5 i 119
FREE, % PN FH KK $EUAIG T P45 F0 0 A T R 5 400 559
RIS T R XTI RE HEATIVA, I AR B4R
TR M RE UEAT T X b, SR I, R 24 WA R A
100 °C 514 F 5541 90 min, 5% FH 30/50 H Bk, % &



CURVE IR PSR BUA T E R I 5 AR E RE AE R 41

1.6 g/cm’ 30% A0 L HEAT Bb 28, HE— BFE B, FE—MFTE X RIRERE = 4 T 3%
TRKEENZE 4 CHCHRJE IR EZE pH H 6 174 M (S M AR B RN, R IE R T (WK 4)
AP, 7% . K2 pH 1 6 5B, HAE AR I WK 3 K 4 & 5, Bab s R o ) W

RV R 4 CHATHARFED L, R EEE Ko K7 K8,

BRI KRG BMSK G

2 ARRIBETEREEEX LT

Fig.2 Sem comparison of cores before and after immersion
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Table 4 Comparison of liquid properties of different schemes

UES pH L/ C FhBE/mPa-s e iy
J7 % —  VKOK BB R PE 6 4 60~65 30 min FFGVLTS
J7 5 IROK VR RR P BCIRCUKAE 2 h 6 4 60~65 30 min W] W I0RS
TR = WL 7 EiR 65~70 60 min JFHATIRS
200 110 200 1110 200 1110
100 100 100
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» ® - R o ~ YRR 2%
u;f £ i £ T80 o
1 100 § 5 100 170 ’%
& & & 460
50 501 150
40 40 140
0 . . 3 . 30 0 ; + : 30 0 30
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Fig.3 Viscosity-temperature curve Fig.4 Viscosity-temperature curve Fig.5 Viscosity-temperature curve
of Scheme one of Scheme two of Scheme three

6 FHE—EFH 30 min 7 FRIEHR 30 min 8 FER=E% 60 min
Fig. 6 Suspended sand test Fig.7 Suspended sand test Fig.8 Suspended sand test

of Scheme one (30 min) of Scheme two(30 min) of Scheme three (60 min)
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Table 5 Fracture parameters of different carbon
dioxide dosage
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Fig.9 The relationship between production and
proppant size
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Fig. 10 Fracturing construction curve of well G1H
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Fig. 11 Top view of fracture monitoring in well G1H
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Fig.12 Comparison diagram of construction pressure
and pump stop pressure in well G1H
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