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Development mode and practice of fault—block oriented shale oil well in the second

member of Funing Formation, Qintong Sag, Subei Basin
YAO Hongsheng, YUN Lu, ZAN Ling, ZHANG Longsheng, QIU Weisheng

(Sinopec East China Oil & Gas Company, Nanjing, Jiangsu 210019, China)

Abstract: In order to explore the beneficial development path of fault-block shale oil in Qintong Sag, a development mode for the
fracturing of directional wells combined with pseudo—horizontal wells has been proposed based on the study on the geological
characteristics of shale oil in the second member of Funing Formation, and two wells are successfully implemented. The results
show that the east and west wings of the deep sag belt of Qitong Sag in Subei Basin are structural complex areas with fault—=block
shale reservoirs, which are with large thick, developed natural fracture network, high pressure coefficient, and good mobility and
transformability. The geological conditions here is not suitable for the development of long horizontal wells but for the directional
wells. For the multi-layer development of thick shale oil, the rectangular directional well pattern is conducive to the CO, huff and
puff, while the diamond reverse nine—spot well pattern is reasonable for the CO, flooding. Therefore, with the fracturing technology
system based on “large—scale liquid injection energy storage & flow limiting perforation promotion and equalization & flow
adjustment and fracture—stabilizing network & three—stage support and maintenance filling & continuous construction with all
electric pumps”, the fracturing of the directional wells took as the “pseudo—horizontal well” can achieve the transformation effect of
the horizontal wells, and the transformation volume of the single stage is 28.6 % larger than that of horizontal wells. This new

develop mode of shale oil has high initial productivity, early oil breakthrough time, low flowback rate, fast water cut decline, and
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long stable production time. The single stage has high elastic productivity, high recovery degree, and good economic benefits,

realizing beneficial development of shale oil in advance. The beneficial development shows a good prospect for the evaluation of

shale oil in complex structural areas by the directional wells.

Keywords: beneficial development; pseudo—horizontal well fracturing; directional well; fault=block shale oil; Qintong Sag; Subei

Basin

22 38 o vUA A A SE I T RB IR Ak ST 4k B
AT R BB AR R R R, AR, T E
JE = AR TE 2x10° t 2247, Bl AR e AT I
TG AR B B B 5, ik PR P SRR L AR
BERE R 224, JLAF R, 45 2 w) in o v [ it A 5
PO & R TR A e R L
SRR 2237 4 SE R AT RS JR FE TS R R
KA SN B e[ A R U S A =@ Ul N/ =
At A B g B AR AR R S, B A DU
TR TT K AR A Pk & el T A LA Tl A< it
KA I R ZERNR s B i =, A5 15
Srw e Far o i Bl AR S DTS AHAE P A2 AR
PR P fb AR AR X AR, i AR DU T T R
=TI e K = 1 = = 1 Bl R
TRV, FEZER R G SR F R KRR 2
(R FF A, Bl R0 2 I AR w8, B A 0 TR R 2R T
RMEBEATIIRIE A,

VR TR M1 B 7 o AR AR R T S R A0 e
A6 L FE TR AL e i R WA, T AR 29 1100 km?, {37
T AR R &S, AR AR A, Jefa 405 11X
fiE R =B E s RR AR . SEN
At 75 b A LY 98 TR T B — B g 0 B A TR
AN EREE R RSB AL AL T AL A
SERRIE . 2020 4F DL, P03 1 T8 1M1 6 TR M1l 4 1
SE ARSI SD1 25 6 FHFEPEHHI3R sl , H T3 13
Fy=ih i 1x10% e, Horp QY2HF 3 A 2R db & 1
U A W s 13 TR U1 DU R G B
FFR 5.

R M PE AR P B RS R AR XL W2 R L L
W A G e R = BT T I AR A RN LR
IS v T A TF & D7 3 R IR SRR 21
35 U USRI DU 1| 2 B TR R R U
Up B8ORS S ) LA R 1) TR 2R A S AL AR
R RN A2 I A S8R AR A T
SE [ PPN GO IR, B H il 7 150
PLE, B RAFIRR ™ RE T . AR T [MIBA A 1 A

DR B SRR L, 255 T IS R S AR, 4
SE 1] K AP e 80T 2 BRAE , XoF W B 24 0 i
BRI TT 507 SRR T ZHARIATRE T HA
LU A T Ak i T A HAT — 5 A 4 5L

1 WY b e i SRR
1.1 HIEHHE

HR B R R T TEAS TR T MR F V4 ) AR 40
oy RN BRI W 3 AR . TRV B
TR (RT3 500 m), g R BGEILIX (R, N
0.9 % ~ 1.1 %) , J2& H 1 5UA IR TT & 1 32 FE 4
WM h i s fae  WEALRE  ZR%E,
JRA 77~ 10°, K % SV B TR DU AR P
P E 24X R AT (K1 K2, k8
W e Y BT . b RIS R i BEE A X, b2
i ffy 8° ~ 18, Wi )22 Z Ky mg v —db AR 1], BT J2 K &
0.9 ~ 13.8 km, Wi 10 ~ 200 m; PG %8 )2 40 2% , L )2
Wi 7° ~ 107, W ZHE KT, WZ K 1.3 ~ 6.0 km,
WriE 10 ~ 350 m, #E VI EI R 24 /MR e, b B
BER R ILIX (RN 0.7 % ~ 0.9 %) , B2 5 %
L W2 KJE 1.2~ 10.6 km, Wi 10 ~ 260 m, & F
A GUE T

1.2 fEEFHE

VR MR B B R R DRI - DR A, b2
JEEJE 200 ~ 450 m, Hh 1] XI5k 5 A B (& 3) , h
TR IR BAABUZRRIZR G K 20U
TR 7 5 0 Je i 2 IR PR R 2, Pl R R A e Uk
T Je J2RIK = BT DU o 13 oA e B RO S5
e Uk s B BUR IUA it 8 2 (A4 46 5
L EHaE M A s (K 4), Hhm b1 -1TWE
JEHREE RN S A A LR A T L AR A
R IR Z W Z R, S AT R R (K5), &
2 5% 5K )2 R AE R g% D S BE B ALBRUE i T
SR FLEE R G, AU EAE 2B B, BB



20234F
13 H2

WL A=, 45 TR AL A MR T I B B R Y s il 1) T A e S ek 143

7
W

—_N

[~ ] B

SEWIE BEA
e S B

L =] L=
Wim R

Pl IRt e v U b B — B A M X A

Fig. 1 Distribution of shale oil favorable area in the second member of Funing Formation, Qintong Sag, Subei Basin
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Fig.3 Comprehensive column diagram of mud shale reservoir in the second member of Funing Formation, Qintong Sag, Subei Basin
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