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Breakthrough and significance of risk exploration in Well Satan 1 in Jinan Sag,
Junggar Basin
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BGP Inc., CNPC; 4 Research Institute of Exploration & Development, PetroChina Tuha Oilfield Company )

Abstract: Recently, Well Satan 1, a risk exploration well of PetroChina, obtained high yield oil flow of the Permian Jingjingzigou Formation
during the well test, achieving a major breakthrough in the exploration of lithologic reservoir in Jinan Sag in the footwall of Fukang fault zone,
Junggar Basin. Based on the drilling results of Well Satan 1, hydrocarbon accumulation conditions in the east segment of Fukang fault zone
are systematically studied and summarized, exploration prospects evaluated, and exploration targets put forward in Jinan Sag. The study shows
that Jinan Sag is separated from Jimsar Sag by a bulge, and it is an independent hydrocarbon rich sag with great exploration prospect. The

thick mature source rocks are deposited, laying the material basis for large-scale hydrocarbon accumulation. Controlled by ancient landform,
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two sets of large-scale reservoirs of Middle and Upper Permian are developed in the slope and sag area, with similar distribution pattern and
large thickness, possessing the reservoir conditions for forming large-scale lithologic-stratigraphic oil and gas reservoirs. The comprehensive
analysis indicates that there are mainly two types of oil reservoirs in Jinan Sag: One is shale oil and gas reservoir of self-generation and self-
storage type of Lucogou Formation. Among them, shale oil is mainly accumulated in relatively stable area, and distributed extensively and
continuously in the foot wall of Fukang fault zone; The shale gas is mainly accumulated in the upper wall of Fukang fault zone, where was
deeply buried in the early stage and uplifted strongly in the late stage. It is characterized by structural gas reservoir at present due to the high-
maturity source rocks and affected by the damage and adjustment in the late stage. The other type is conventional sandstone oil reservoir of
lower-generation upper-storage or upper-generation lower-storage types configurated by source rock of Lucaogou Formation and reservoirs
of the Jurassic Badaowan Formation, Triassic Jiucaiyuan Formation, and Permian Wutonggou and Jingjingzigou Formations. The Yanshanian
faults play a decisive role on the accumulation of oil reservoir, with the pattern of “fault communication, lateral adjustment, lithologic
reservoir dominant and fault cutting”. Well Satan 1 opens the prelude of stereoscopic exploration in the east segment of Fukang fault zone, and

replacement field of multi-layer system with hundred-million-ton-level, which is a major breakthrough for benefit exploration and large-scale

reserve increase in the eastern Junggar Basin.

Key words: Junggar Basin, Jinan Sag, Permian, Sedimentary system, Well Satan 1, hydrocarbon accumulation
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2 MBS R G T AR AE

TERFRAMEARIX W EEEIRE R, R R
ARBEEINRR AR, Rl oHsmth . T 848,
e T BRI S SR T 1] AELL A b T
W P M - — i B RET 28T 22 ST O, 3t ey T
WRREHIANIRAT, & RBRIERE S, A
FRIRE R B AE; o E AR R U BRI W
TR RECE, JFHEAREE ., %R A Y
AR, S A S AR U R A R
A AR DL TR R A 5 o

2019 SRR BRI LA, i i 3T M 4R 5 SR B SR
FE, WFFEN 53 BT i DXt I 284 B s U RPALE ,
AT & AR A SHRE . AN IRIRITR
F AR BT S I OB, AR B T 2 AR B
KB LR FE—a Tl SRR T A i, B
Par DRIy, FRHe G Bh R B AREIE £ 0T 28 i
i RO RIS . A SCE AR, MR
Sk R RR SARBIRTORE, BT AR IR L L ATAY &
A, BB TIAX X R A b . 3= R A B
TRALIHIE, Aok SRRiE . DUARGE 2 R AT AN B 55 A
BE T AR,

S AR IS L AL v Rome, Rl 2T LR H
e FEE T, Y IR EAHSC B AR s A T

FEREG MRS RGN, =608, &
PE R SN, RN 2N AR B DY 1) AR S L2
PR E R T, VOB LA AR R BE TR R 2, LA
AR, &AL BRI RE R
Fohs M= =EMmEE W EELFT 4
Mg, LA b B4k B G A T, REE R E
Wig, “ERERHAN =6 0ESB8EITH,
e e P RLEy 2 (18] 2a) o A bk S 7 A L
B4, LA RS E @B hE, =& RN
BRI EE bR MR = Ak, P
SO, RE —HER A, DA AR RE DT 8 2 Ay i
AohE, wBELAFEH2 (E2b) . RESLEEAHES
FEE P, B HAH R B SRR A E HE S, P ERRE A
X &R =B ARRAFEAS T8 v RS 5
PR TE, Ta A pE ke e A A R Bk gk,
% & Wr A s ok B R E A, DLE IR
ThRE A A3 AR b T2, AEAR I o B LR 2 i /D,
2 bR B SR RIAE X R, IR
Wi A R, 5l R A R R R L
b R E 2 R s A ACE R U 3 R AR R AR
BN, MEkE, WIEAERT, HERGFEATE
(& 2c) o % Z0B & DU v 1 B o4 b P — e AR
AE T AR T B, AR AR ARBE /RN B T % B T
AR, ARlEHHNE, HElE=6"Em3i,



AR AR . MENE R M T P BB AR 1 S RS DR S8 i e B L 75

A _ B E— N

PLEE GV

ML [A] /s

4000

5000

BARIT I/

<V

P2 ENE R F AR At X R L e £ £ M

w5 L 1)

Fig.2 N—S direction comprehensive seismic profile in the eastern Junggar Basin (profile location is in Fig.1)

B R 280 2R B A b o 25 A M A g ) 2
e TR S SR 5 o0 B R 2Rt T SR X A
ETHCE R AT . MG RIS W], e 2
WP TV, #EANE DR 3 5 9R 2 G i )
oo, X 3 s R AR iE i s A ORI 1% X R Y
AL, W] T I ITTRR T s Rl Sk
g AEHE P IR B A LA I R )R
TEAR IS LT L A A A IR R I TR RRR A, AR 22 A
— ANPGRS 23, A AR DR R T 2 AR (o B
ReTBAEREL, #e LRI f— SRR R E A SE
—HIMBETTAR,  Jo 352 pe 0 AR A LI B2 ) L5 2045
HeANZE A AR, e T ALV AR AL AE ] T2
T — R AR BRI G BT, AHIX B
IR R, [N, Z=&d i, e AR
FEsomi, GRS 7 B A P ok AR A R

PR, FHEASTE BT T U1 B R 5 AT 2 [UT B B Tk B2
WiEtd ) (B 3) o = DhoEsz ra i gk L i re
AR 2 A mah, R R O R, &
Pl R R AR R AR T, 1R BB R B A AN 2 AR
o, (R AL PG E [ HUT R BE— 2P ], TR — R S
KR, =WIHEsshi & & TR T U W 24
SRR ST A A R, A v R i
By, W2 e @ X, Sl OREA BRI R
e, SBoR THUAERGRINESD s T8 v W P T B —
EV ANl CTERFU IR D= e R | LR B 8733 8 R o )
WA WAMERE, SRrEEAMTREXS. #
A ARG ) B BT S R AR SR R T, R R
FAd R Z A FEREARE, FHEdhER K
AW R AEEE) . WRERRIRIETEICEER, fEi
P R U1 P 5 o R /R I fadead , e 30152 7 e ke



76

hOE Aol B R

2021 4 5526 4%

D (g) HA

T 1B

-+
[

H K NE

N D

A

~N ks W= O
B /km

EHARBER I B

() HiA:SouRn

?
» g
YR
Do
(d) 12 RUUTRHT 7
0
. ; &
300N
.
PR
(©) =BAIUBHI !
: 0 g
1 X
2\
3 K
b) & ZAEARIAL TR

——’%7%

(e) AIERILHAT

NN BEWN - O
B /km

I ——

——

‘ T 2

o

(a) & ZUUFRT

bW —=O
TR /km

'y

B /km

i 7 T 5 EHARBERM A Ay
|| IR
AR Pjj Pl P,wt T K Q PIES

P 3 MR F 7R vt DX b A i e A R T ()T (S LR 1)

Fig.3 N—S direction structural evolution section in the eastern Junggar Basin (profile location is in Fig.1)
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Table 2 Evaluation of source rock of Lucaogou Formation in Jinan Sag and Jimsar Sag
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