WAk 12m f T 2 i Vol 44 No. 12
2023 4£ 12 A ACTA PETROLEI SINICA Dec. 2023

XEHE . 0253-2697(2023)12-2104-18  DOL. 10. 7623 /syxb202312007

MM EE M SEERHFOE FEBEREFFREN
o M o w BHERX OE M OMAEBE B A xai
CPEAMERMBEAF  FHHRME  138000)

BEMTGHFHELT AL EN R MESERBAESRTANRE AL 2R NEFF N ANHRITRN KB, £ —
FERAABARBRITFLE MBS, FREAR T LA AR BERAZHEBHATNKZTRARNRE, FohETHHHE
FEHR KB T Am A AR EEARMBELEABES AT KBH R TR R A A ET KB o 3B, 2 2 8 A MR
FAERG RGN RITAON AHBT T—FHRATH, SAMARRAEARANHBRTREA EFERE . EERM B XS
HMEATE., kHEERETHORFEEN 10X10°0,2014 FURE T HRABEN 1. 28X10° . H oK HELZAHHEIT L4 T4
RBRFRANDE RAMEEALZXRNFAHR AL FH FL BB A2FHANE AFFAESARFw AR FEEH KL
BT, KN Em“#HA"WRFEEN 168X EMERBA T L RK A TAEAF AR X MR & FHF B EM2 A
ER7,HFLrHA Q- QEMQEL. T2 HAER”  EANIRERAL X ARZAT L RH., XA 3 ALENHAR
BHATREZDNR . FEMBEHRER A R AR FREA TN REAAXF . - F BT EBRTRWE,

KPR MU EHEL BT d:; Tr i Er ARG REEA RERER

FESES TE132. 1 X ARINED . A

New fields.new types and resource potentials of oil-gas exploration
in southern Songliao Basin

Shen Hua Yang Liang Han Haotian Wang Ying Xing Jilin Xue Song Liu Hongchao
(PetroChina Jilin Oil field Company ,Jilin Songyuan 138000, China)

Abstract; After experiencing hydrocarbon survey, tectonic and lithological reservoir exploration and development, the southern Songliao Basin
has entered the stage of unconventional hydrocarbon exploration and development. Besides further exploring the development potential of
available oil-gas resources, to seek the new fields and new types of oil-gas resources has become crucial for supporting the long-term growth
of oilfield companies. By comprehensively evaluation, this study selects five new fields with breakthroughs or potentials in exploration and de-
velopment, including the tight oil of Fuyang reservoir, shale oil of Changling sag, basement gas reservoir, coalbed methane reservoir, and
fractured oil reservoir. Their typical geological characteristics and resource potentials are analyzed, and the next breakthrough direction is
pointed out. These five types of oil-gas resources have substantial exploration and development potential, and there are differences in the lev-
els of geological study, practice stages, and breakthrough directions. The resources of tight oil in Fuyang reservoir amount to 10 X 10* t, with
the cumulative proven reserves of 1. 28 X 10"t since 2014, and some plays have achieved cost-effective development and are in the stage of ex-
panding exploration and development. which are the key research field. Moreover, the study selects five sweet spots in tight oil reservoirs,
including Rangzijing, Xinbei-Miaoxi, Yuzijing, Gudian, and Daqingzijing, aiming to continuously promote the integrated strategy of increas-
ing reserves and production. The resources of shale oil sweet spots in Changling sag amount to 16. 8 X 10*t, achieving industrial break-
throughs and currently in the breakthrough stage of pilot test. This study mainly focuses on two sweet spots, i. e. » Yuzijing and Tahucheng ,
and two sets of sweet spot intervals, i.e. , the upper interval (Q1-Q3 layers) and the lower interval (Q9 layer) of Qingshankou Formation,
and accelerating the technological breakthrough in supporting techniques, so as to achieve commercial breakthroughs as soon as possible. The
other three types of oil-gas resources are all in the exploration stage, for which it is necessary to strengthen the understanding of exploration
theory, promote the evaluation of resource potential, optimize favorable plays, and further reveal the exploration and development prospects.
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Fig.1 Structural division and comprehensive stratigraphic characteristics of southern Songliao Basin
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Fig.2 Comprehensive reservoir characteristics of the 4th Member of Quantou Formation in Fuyang reservoir
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Fig. 4 Tight oil accumulation model of Fuyang reservoir in southern Songliao Basin
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Fig.5 Sedimentary facies distribution of Qingshankou-Nenjiang formations in the south-north section of Songliao Basin
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3.3 EESHEAMRBEREREN

T FATL b 0 v gy i 1 e AURU R
FRAFIEME > P A T AF o [ 3 S bR A
Hg ey B S 1) i 2 A S ARG B8 R ) i I, A
HAEE T EEA SRR SR R . e i
AL R TR, B A% 2 1 3 R AR K (10 000 ko' ), 3 PR 386
H1(700~3 000 m) , H F 458 H 2 A 56 H L8R
SA R R 25~200m, Horr,22 [ 45 AT I
.3 AR A P B3R Tk, BB T 48
KA IR 7, A3 BB Ak FE ) R AR A DR R S
3.3.1 #MEdiz

Hh oy [ RS 1) 3 A ) T A T M AR S A T
Ts LN 092 o () i g m H R 2L FHZE N

9 HRERT T HERNENAEHFE
Fig.9 Structure characteristics of T; seismic reflector

in central uplift zone

FEHAERORZ - ZSRZAKRY R R LT ICH .

Hh Tl B R I R B AT R A3 Dy I 2 AR R 0 L TR
B B I B e B 3 S B B, R A AR BETY 2% . 1
e Bl S Ry . WG I B N R E R a0
BRI R BT 5 22 R R R T
PR AR A R 6 AR AT 2l K s B 4R W
KB 9, HrEENEEEMER, HETLEY 10
A B P BT B 3945 km? L X il A R AR T
B4 1 b T 4 0
3.3.2 fgBHIE

R 58 S F0 T 0 55 0 S5 R, A sl R R 1Y
FE AR R 3 A 8 A A A, o m R
KEBREIRE ALK NSNS AR KF
BRER G TBCEMBERE IBUE R EELE KA
ME A, B EE ST -0 - B 4R
FE o 25 A S A O AR T ST AN [ i 1
B, HEA5 ety B AL DL R B AR Ao 3
WSS A B LA RN EE R B S
RN A,

B2 LEA TR AR A3 A Mo R B A ok
KR BRTR AR IR 248 . T6 B A 10 10 1k AR R 3 4
UMM KRB P E N 3.5% . FHBERR
0.52mD, HAi )2 £ 8L TG AE M U &
M 24 4 TN il FL 4 FhfL-48 26 700, mT 43 Sy FL R -4 4%
RUFNZIGE R 2 Fifigs 4 45 (], Z44% by 3L 25 S0 fig 1
PR, Hod 78 5 N A 1 LA R ) B s A



%12 3

Vo AR A v A B R B R 2 B K B R ) 2113

KARZ KA RE. PIel BRI A WE EEN
FRALTE N B KA HERUZ AL I8 2 248 2 3
JREEK . FLBR-RAE RIAE Z B8R F A KL TSk E 2
H R 5 A WA TS B A R )2 LAl KA L AL
BREEH 3% ~8% e R T 1 45/ m; AE R 2
W K B AR A AL 5E F 3 s
3.3.3 R AZF RN

tel R R AL R E 5 ASWTRE R 13 AL R
A1) TOC & m, Y ik 8 h & —ar g i), o 3624
it 2B T RAF AU SR T A B B 2 T AR
PR 2 38 5 i RAEAE AR A A i B A A2 .
R o SN N R A A s < I i R W B = 4 SR N
it 20 km, 60 % Bl BB E /N T 6 km,

RPEVE-AHTC B R EH B TP gl Bl s
S 3 P YR T 1 B R R XX R 5 A IR G B O
R 10D o, LY Py Bk 78 70 Y05 it oF 32 ol i A =X e
P s LR Ay 30 Y5 R 7 B 8 L v i o) 2% AR =
VA PN BT I 994 7 1 TR O R R R B Ok Bk R Al
W7 J2 36t 2 B A TR A I Bl R TR A L TR s 2 1 ik L 3
AT A TR 2 5 R O RN e
TR E SRR WANE R ENRCE R FER
B A B A B A A R T A N R R IR A B Tl
FEfZ b A 2 bR, A KAk Se i JE i <L TR S
(1 A e s W 284 2 LI A ROHE D T ORI B
SERRIE . G YR (L DG R R By W B 0 R R A
BRRKFHAMNRZ Il Gl i ARG E s 5 JF il
T RAERATE N S FEIZE 35 2 1 B A st
FE TSR E SRR . I IR BE S O ) =R 2 ) X2 Y
B B G 2R IR A ™ R A T2 5 R R R L TR
A0 e R S AT R KAk T B R N R )2 i A T
S VB B A AT R T 2 3 GE M R ) e T AR
A

H AT 454 U5 e & 6 & L il B2 =) %0 25 1 K
S5 4 B 5 AR RIHIR W B AT 2R A8 Ak CAVE) 43 45 b 7% i
DA SEHL T R A A S50k 2 00 £ )2 000 1 75
RIK BN 75% ; [RIBSTE B T a8 M40 | = ff i 2 5%
N PR Ay W VAR S (I NS 7 S W
AR T T A SRR A IS Tk 5

R A8 2 5 2 A e A O 30 o rh e B R LA R
JCIE — 25 R 43 S U PN AR B R T R LG R R 3 .
VR PN ™ S LA SR T A R TR A PN R TR A S R
J2 AR 5 R Y R R AR R
N 1] 5 22 06 42 5 A Y5 RS 1 B A i 2 B B R AR R
3 10 ke, YA E A 132 RS . B AT PG 2 1 3 A SO
AR HAREAEE N MR 9 A M 8 AR I

7 A RPN 1715 km? )54l B RS AURY B 5T
Pk 5000X10°m’,
3.4 BESHBRIFIERZRESH

2000 4E LIk AR A AR C A 2R E & R
B AR 4k 3R 19 KRR SR L B #F — B3R HIRZ A A
R KR SR AT 5 S PIAE L RS LA
ES SR /E AU G G IS S EX R i S /A R R N
HRRRRTIBOR KR BEFEINR W 1L 7 3 7 0 i
PR 2 A B4 1 T 5 5 JO G O A 5 4 )
U H B P R S MU O R R
1R B RE A T B BB R A ) . Sk
TG T 2SR R TR L A b T A 2 S 2% 1
FIDCAE HARBIEFE » K $H 7 IR B R 2 IR R Z X
X B B R AR LRI TT AR TT .

3401 BERFHE

AL £ 4 B A R AR 2 AE ) b B A T KA
W 2 FE A LU L BRI . o, ke 4
AR Y R — R 5~ 25 m, i 10, AR SR T B
F15 HF45 78 1 B2 B2 5 5 O 25. 0 ms 78 EIRT R DS4
H 48 7 1 B2 A R R 14,0 m, R TS CS30
BRI Z R R N 13,6 m, IR R W
JREJE g 2~15 m, Hov, 76 7 SR e 0 )22 1) SR B e
K292 67 m, 15 E R W B B U7 B 62 1 SR B 2
WZ 2R 43m,

JAT W LTI L 2 9 22 ik O A A — S 1
IR T e S T UK L 5 s T 4 B R
B L 7K 7 Ml IR v R TR A L R B A IR 4 B R
TRBO RV s W TR I e T BRI R i LA
T BCE 9 R HEZ L T RR L T 2K 0 v Ak D T8
PEPREE » A e 2 0 RUR 399 189 KL% 2l 5 00K T B
R A I TR IR T AR A A i R Lk
AU =3 RSB, B VR 2R EH R 200~
1000 m [ K A - o oy — 2 A 8 & TR S 1
JEUUR. 8 2R Y JE B 35 5 = A U [V — 3 7 IR
RZEREZ RE)Z RIHRER.

3.4.2 RBAFIE

FALL 2l B TR R i SIS L A ARE i A
PERESE & AL T RABLAE S Be . A4 R s s
A LR B o LB BT 4L 3 & 5 90% s s BT
R I AR I3 RS AL 2 R AE . Horb R G 35
T 3.85% ~24.18% , F-44H 13. 10%. J& T 4K 1%/
HAE R O3 B FE R 03 B i 3.89% ~24. 4% . F- 1 Oy
13.20% » J& TARSE K 0 s /K 23 5 4 g 0. 27% ~0.99%
V35709 0. 85% o MERKIZ A ELEEEE N 1. 40~1. 61 g/cm’ o
1. 46g/em’ s EN 1.33~1. 54 g/em’ . P40



2114 ral i 2% Eird 2023 4 B 44 5

TR REXF
5
b ZTE |
H
BESOI I A B
Bt
s
%t
B
BESL IR
AT
"
"
i
H
VT S

[~ [=J O k4 B3 L = O LA
K mMEHE ZLE ERE  OERE ARRKE  BRE SE RXER
[eo] [ [=] [=1 1 0 KE#M [C=]
DEE  BBE wRE RE BE KB A% Wi

T K, qfﬁ%éﬂ ;K4 d*;ﬂkéﬁgﬁ—éﬂ ;K y*ﬁ’iﬁiéﬂ ;K Sh*(’/"(ﬂ?‘éﬂ s Ky hsfkaﬂ@éﬂo
10 AEAF-EMZERBENEEXZNESSBABER

Fig. 10 Accumulation models of bedrock gas reservoirs with different source-reservoir docking types and configurations
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