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Accumulation conditions and key technologies for exploration and development
of Changji shale oil in Jimusar sag of Junggar Basin

Wu Baocheng Wu Chengmei Tan Qiang Chu Yanjie Liang Chenggang Li Wenbo Zhang Jinfeng
Chen Yiwei Xu Tianlu Wang Liangzhe

(Jiging Oilfield Operation Area (Jimsar Shale Oil Project Management Department) . PetroChina Xinjiang
Oil field Company , Xinjiang Jimsar 831700,China)

Abstract ; Since the discovery of Lucaogou Formation shale oil in Jimusar sag of Junggar Basin, it has third-level reserves of 4.3 X 10%t
through ten years of exploration and development. In 2020, Jimusar sag became a national development demonstration zone of continental
shale oil with an oil production of 60 X 10*t. A series of theoretical innovation and technological breakthroughs have been achieved in terms of
geological theory of shale oil accumulation in Jimusar sag, supporting exploration and development technologies, and benefits management.
The research results show as follows. Jimusar sag is a vast lake basin under the stable tectonic setting, where multi-component peperite with
rich organic matters has been deposited, with the thickness of 275 m. The integrated distribution of thin source-reservoir interbeds plays an
important role in the enrichment and preservation of shale oil. Due to high source-reservoir ratio (4.5 : 1), high organic matter abundance
(3.24%) and sedimentary environment of saline lake, the maturity of crude oil in the sag has been improved, and the vitrinite reflectance R,
is up to 1. 05%. Overpressure commonly exists in tsag with an average pressure coefficient of 1. 36. The charging efficiency and oil enrich-
ment degree are enhanced as a result of the source-reservoir pressure difference, indicating the formation of reservoirs with high oil saturation
and high pressure coefficient. The current exploration and development technologies of shale oil in Jimusar sag are basically established. The
geological understanding has been improved by the fine three-dimensional seismic technique of broadband excitation and combination of logging
and seismic acquisition. The fine characterization of shale oil *sweet spots” and classified evaluation provide the bases for hydrocarbon devel-
opment and deployment. The drilling ratio for “gold targets” can provide a basis for high and stable production of horizontal wells. The com-

plex fracture networks are effective means for the efficient development of shale oil. The reasonable drainage and production system is benefi-
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cial to fully expand the production capacity of horizontal wells. The market-based cost reduction is key to the benefit development of shale oil

in Jimusar sag. The technology, management and benefit of shale oil in Jimusar sag lead the way in China, and provide references and demon-

stration for the efficient exploration and development of continental shale oil in China.

Key words: Junggar Basin;Jimusar sag; shale oil; geological conditions for reservoir accumulation; supporting technologies of hydro-

carbon exploration and development
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Fig.2 Sedimentary facies of lower sweet spots in Lucaogou Formation,Jimsar sag
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Fig.3 Sedimentary facies of upper sweet spots in Lucaogou Formation,Jimsar sag
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Fig.4 Comprehensive stratigraphic characteristics of Permian Lucaogou Formation in Jimsar sag
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Fig.9 Maturity distribution of source rocks in Lucaogou Formation,Jimsar sag
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Fig.10 Thickness of lower sweet spots in Lucaogou Formation, Jimsar sag
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Fig. 11 Thickness of upper sweet spots in Lucaogou Formation,Jimsar sag
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Fig. 14 Accumulation pattern of shale oil in Jimsar sag

15 FARFERMBEAEEE 36_2 #—J10025 HF—F 7 HFEHMELTE
Fig. 15 Seismic profile of well tie from Well Ji362_2 to Well J10025 to Well Ji7 in Jimsar sag

KA AL /AT K HES LR 9T A MR
Ui BE i

SFRETT AR T mAE R IR TR
Ve T GORI AT G RE L B T X /N RS A 14 %) T
"

3 WHRIT K R BEEOR
3.1 WEFME FHBRG = S ERA kgt

IR AC /R IR P 85 LA R B R L8 o 0 B2 £
SRR BRI E G SO SRR TR BRI 305 LIKSEM T ML 12,5 m X 125 m,



450 el B}

¥ ki 2024 4 45 %

B 2% BGE 1500 IR IK 676. 4 km® = 4 M 52 %R R4
B X = 2k Hb 7R VERHLE #0 5 OE L TR 1 AN 5 S R 8
ZAE MR 1 T [N S5 T8I I A A TR
I 24 32 AT S 9 A IE B R L PR LR B T R
AR T SR U 14 b 3R — SOPE iR A R R |l T
5 3 M 2 T (VSP) [ A B R K2 Q {H A
P T I LRGN AL B AR IR W AP A B R
i AR ) 4% 20 [) v CT T 2 i 8 5 Al % 2 AR 25 iy
AL A R,

FHCI - 249 o2 BT R 3 A OE B R W e U 5E X
B Ry 4% 2 S50 A8 Ak 51 Y # R OE 7). & BT 2 3
PR B PR 2 M B AR T 5 e o R D) % i L R T 4
1o BRI £5 R L i e BEOBHAE MR L AR R R R T
TSR F I 1 b R — OME iR R R B R T i e 5 X
R BT ZHE G R RIS ARSI G ., k2
FACRE R R . -2 A A0 Ak PR RT3 i 2% 2 R I
T AN S F 29 R TE A A B B R L 7% A R R
a2 N (TR 121 i =S ) Ol o 5 NI o - DA E T L
29 A S i 3R 2 R OR IR 2 A X Q 35 7E L
B R R 1 4 X Q ME AR T, B W Hh %
B Q 3 A8 Ak RRAE 7 A 6 HE R T R Q 5,
K A BOIE S 5 A ) R A8 B S 808 R br A 6 R

B 0k G B PR AR H, R T VSP I BB 32 5
O3 PR A0 PR B HEAT A . @ VSP A A
U 2 Yk R FH 5 kG BE Radon A8 4 9 R 19 [ i 5L T
R Z WP EH (SRME) ik =2 1. & &
FF I R 2 W AT 45 il . R A VSP i 5 iR
C SR il B b v b R R RN 2 kL o, VSP i £
YR F2 B4 45 3 b 3R 22 R FNR )2 )2 i) 2 IR TR )=
ZRBEHIREEERAER KV ZM & RN
SR . At VSP _EAT I A TE SR U 2 R B e
T b TG b 52 22 U 5 A T kG B Radon 722 4§ i 2
YU I - T 3 0 B R A 3kl 5 (CMP) 8 2 IR
WHERE, &R M S RWZREEE A ERE
U B GERH A 1 TE R W7 20 I B D S A, SE
RSB 1) 5 COVT) 2 il B (8] 4 7 B 18 48 b 347 R
FEATFEYR P FE— o CTRMART 58 T L« e % B 7 BRI
J1. FUH“EC R TTI & 5 B O B8 5 A, ol 3%
24 TO0R R T BLAR 5 K 1 A5 R B O B ) T L Y Dy 2R
T TET A I TN A L AT SRy K OT - o A B 4R L B R
fifi o ALFRJSE . vUA I H A2 A AT I8 35 Hz, ff
OIS SR 3~70 Haz iy JUAE DA AE = 2 b 7% 90 R KR
BEARTE 0] SRy A5 35 B K P H B T 1) 2 3L B R
HAl(E 16) .

B 16 #HE-HMBERBA MR

Fig. 16 Quality comparison of old and new three-dimensional seismic data



%23

TR < EE R A3t 5 R B R U B B

U I R A 1 B B ROT R K R 451

AR BE 2K M B P R YR 2 00 A R R )R
WECORERE R 0.5~3.0 m) 3% 7l i 3E 249 5 1 5k L i A
DX 7 I8 S K 1 - S0 T8 4 A X R R A X G R A
TEH-7 J2 L 25 b s AE A0 ) B8 03 A 114 2 Aty L 3
1o M T AR 45 AL R AR AU T 3 A LB JEE il £k
XI5 it J2= AT 20 ) I T % Bl AL 2% AR L S I b

LR AT A 2 1Y A S T v 2 B b A A i )2
T AN 640 km? L 2 — B U Rb 2 A 4k 2 1Y 1 BN
1142 km? , M2 278 25 1 5 B 5 0 4 B 1 B W)
AR R R R RE . HAT, AR R M PG
T 305 =4k Hh % T IX S S I ] K3 86 1L 4
J 2 B 5 T8 Rk 87. 8% » K P H—4E B 1 7 RE 3k F

FUAT I TR AN W R A B AL L S B i A3 B AR O )2 30t DAL X R MR b AR AL B R AG RCSC BT A
WO CE 7). B T B A M — B KPR AR T K .
#3633 #3033 #3533
W BT o 8 1 T

2800
£
=
4 3000

PP/ (Pa-s/m)
3200F O 1km
— 6000 7000 8000 9000 10000 11000 12000 13000 14000
(a) BRI
# 36 3 30 #3533
FLER BRI

2800
£
=
4 3000 |

FLEREE / %
Sanor § 2 L 0 2 4 6 8 10 12 14 16

(b) FLER BRI

& 17

HE 36 H—H 30 HF—F 35 HHEHF TN RERRKESFLEEEL
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