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Integrated 3D hydrocarbon exploration in sedimentary basins of China
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[ 1. School of Energy Resources ,China University of Geosciences ( Beijing) , Beijing 100083 , China ;
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Abstract ; Oil and gas exploration in China has entered the peak of discovery with breakthroughs made in mature regions,
frontier areas,new plays, new types of rock assemblages and new domains for both conventional and un-conventional
hydrocarbon reservoirs in recent 15 years. Discussing the nature and guiding notion of the exploration during this period is
of significant referential value to the on-going hydrocarbon exploration in China. Viewing from sedimentary basin system
theories and petroleum exploration methodology, the paper puts forward exploration scenarios and methodology for the
coming era based on a combination of oil and gas geologic condition analyses of sedimentary basins with current
exploration activities in China. It shows that the sedimentary basins in China are chiefly of multi-cycle superimposed type
under the joint control of the adjoining plate tectonics, the intra-continental structural deformation,and the deep mantle
geologic processes,which together have resulted in large-scale oil and gas accumulation in multiple reservoirs or plays.
The sedimentary basins in China are rich in variety of resources,including conventional oil and gas,low-maturity oil , bio-
methane gas, tight gas, shale oil and gas, coal, coal-bed gas, salt and gypsum, hydrate, and metals etc. Petroleum
exploration in China, after stages for structural oil and gas pools and lithologic-stratigraphic oil and gas pools, is now
entering a stage for both conventional and unconventional oil and gas—also called the “integrated 3D reservoir
exploration” stage. The stage is characterized by a full-chain and integrated exploration that scans the basin as a whole
and takes multiple plays, multi-scale reservoirs, hybrid resources as its targets. It drills into subsurface over 10,000

meters deep and explored the deep waters. It is based theoretically upon petroleum geology advancements in multi-cycle
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superimposed basins , deeper understanding to the dynamics of oil and gas accumulation, and progress in unconventional

petroleum geology. It employs technologies including the multi-scale ( micro-to-nano meter scale) analytical methods for

reservoirs , the high-resolution seismic exploration featuring wide-frequency , wide-azimuth , and high-density, as well as the

massive fracturing in horizontal wells. It is performed by integrating geology and engineering , exploration and production.

It thus guarantees an integrated exploration of both conventional and unconventional oil and gas as well as other resources

like coal,salt and metals in the basins.

Key words: exploration strategy, sedimentary basin system, basin dynamics, unified petroleum system, multi-cycle

superimposed basin , unconventional oil and gas,integrated 3D reservoir exploration
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Fig. 1 Distribution of sedimentary basins and oil and gas fields across China
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o, Forb R I F A LT R R AR R, 2 T
TR ) E A

BH—BJRERT 50 m @95040 X, 7EHn /e L IX 24
1.3 x 10" km® , #AJbHBIX 24 2.6 x 10" km® ; TOC (A #l.
) KT 2.0% 004 X, ZEFARIHL X 29 1.1 x
10* km? , FAJLHBIX £ 4.9 x 10* km® ; R, KT 0.7 % 194y

A X, TEFA R HBIX 24 0. 65 x 10* km? , #AALHBIX 2 2.1 x
10* km® , #ALHEIX R, 1 0.7% ~1.5% , #ARG L IX R,
F0.7% ~1.1%,

T AR IR A PR R T 8 m (1A ALY 2 x 10°
km’;TOC 340 6% ~8% ;R, 5 0.5% ~0.8% , i {1
242.5 x 10" km®,

U AR R 53, BT 430 LRI A DA
FAIL 2 b 0 A U (R, > 0.7 % ) T8 3 A 1E
JIHFAIX T — B ARBATUA (R, <0.7%) 4346 T
Hp 3 B X — B

P ZE AL 1L gl EAG R A TS KR
S IE VS Sk ib e s e i h I J= A 8 Bk
WE MEHRZEMZE, il O kTR T 5, 1
FRES A, AT 5 TR TUA IR

2019 4F, A8 L ZE Mo A DUyl THE (4 503 2HF Al
GO THF = 02 80F 538 B 78 10 m® Tl il i .
2020 4F , 7EANIL 2 AL BB o e 1M1 B 7 — Bt 2 1 4l it
NI R AR = 7 b A, 8 7 R 3R
Pl Ra s m e he )y, S b 1S 1 E R e S e
PP TE S ARG R, RS A v, AR Al BT 3
LF IR AE DT, B2 B A DA T AR IR A B L T2
Wi, AT EE ST T LA DR R 1 il R R O AR s A
KRB G IR B AR R AR S AR R
P2 50 A0 1R =457 TUS TS b BT e .

4) i IUE R

FA T I DA BE IR R 7 142 x 10° ¢, i e IR &R
445 x 10° v, Hirr, 2 B 01 fif R 277. 49 x 10° ¢,
MR 13,66 x 10° t5 WAL TUE FE R0 6 864 x
10° ¢,y hy 432 x 10° ¢,

M UUA TR T BT — TR ST v, Je Yé KA
B 0T B B BRI AR
TWITH, F—B M B sUA A HLRIE R 2.6% ~
19.9% ,F-3598 6. 4% ; SR AE 3.5% ~16.4% , V-3
$5.2%.,

VIR RR I, — BRI TUAHETR .0 ~ 2 700 m;
W25 2 )2E0~6.93 m; 2JE.3.0 ~31.4 m; &
HZ:3.51% ~9.31%; F35:6.53% /K& 2.1 /m’;
SEH KR E 1 106 cal/ke, H i A E 1 528 cal/kg,
w—&{mﬁ%@/ﬁo ~2 100 m;ﬁ)%ﬁ }%’;EE:O ~
4.00 m; & H#:3.51% ~4.85% ; /K5 :2.0 /m’; &
i 1667 cal/kg, BBl i AR 0 ~ 1 700 m; §”
B3 2 R0 ~7.25 my BE: 1.2 ~ 14 m; F iR
3.51% ~8.53% , F3 il #%.:5.95% ; fA & :2.0 t/m’;
P R IAE .1 332 cal/kg,
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5) B R PEURIR BEIEAL T MM B A T R
TEAMT 2 R F PR EM G M AR B A 0 RS A, P2 R ok A 15 B b 26 2 L 1

B BB, HA RS X A R R G “ZRVEIR 22 R TR R

A S 9 ks g

AU 2.2.1 AR A

TERS T 1 X, R 2 BO% AR A B K (3 000 ~
6 000 m) VRS g% (R & KL g ) v 22
[(@=4% ~7%,K=(0.01 ~0.1) x107° pm’ ] kX
PR (21 x10% m*/d) Z4EAE, S FMERE K . BRI
Z51.3 x10" m’, KX RIR BRI B 60 % , H il
RINFEN 10% , T7E7E B W bE BUE B M HIF 64 1,
TR 20 M, =gl 1165 x10° m’, K& Wi
Bt IR SR IR BRI

6) JUA IR

PAIL B HB R JZ T B , V] -2 — B\ = B U o
R, TOCEH 1% ~5%,S, +S, H1~6 mg/g, B
B VUA SR 1 o AR IR Z W B TUS SR E I
A TP KAV, BRI (8 800 ~9 500) x
10° m* 1 AUR 2 830 km*, BURIKTFE AL T 1HF 764
JERIUE 3RS Tl ™ RE

7) kg BEE R IHR

WAL AR IZ R 36 DWika , R+ K ik
B TN 4 DWTBE 2 TAC T IR WA 5L 53 A0 X, B I
2H KAWL KA O IR B R R B )= . TR A
TG RRAR AR TP AR VE 3 25db b vh 1) W 244 4 1)
52 AEARWTBG Wi P il L oA, &l X 2
SIRTEWT AT b R FE — V8 S BRNE KL R
— R AE 500 ~2 500 m, B oA AE WG Th RS, L
FRYEA N 38 = B F 2 e AL AR 092238 — AR il b
X, DA - Bk o . DI R S ERIDERL T 3 4
SRR IR R ARAN 2 475,03 x 10° m’ . AR
DX, KILBUABI A, I E SORR 4, B SRR
g 2 011 x10° m’

et B R AR K BRI A TR AR IS OB UE
e B 1 IR H PR 115 x 100 m?, Hpgie iy e
e KA FE R S H K5

WA, FEAN L 5 M VU AP, Wb Al B2 R
[F s, FEI0 v Rl R B AR &8 4
B R AR Y
2.2 SpREEmMAM S - HRMSE + TERS

BhiR

FhoR Z W AR BT, B AL, VS H oS AL,
AR E R, WA 37 x 10 km® o ZH YIS
BREL AheT W A B IR R R E RN

TRIR 22 Wir 78 b b b 48 A v B 3E PE S, AT R
R—Tooh Ha MR, K L EF o FRKIkRE—
w LR FERR—TFRES LARGE——FR . =
BRE—TFEAXES AR RR TP > 1
WREFAFIRR  AERIEA RS RIEH A RER
SR FERRJEA HH R KRR ASE T X
WA AT AN M, b T T e ARG
JuiT BT ERET , JE R 20— TR R e e 9L B | v G O
Wit — o e 5 e B T, A e e —rh = S i i
WG e =S (59) BY R, AR tHh—R 1 i
P 6 B e B T, T AR AR SR BT AR R T
G55 AR - REUIEM] X A5 A A AN [
T S S, PRI, SR 2 1 4 b Ay R ) 2 T ]
T A AR ZEH N A T A R A TE R A%, N
ENELRE: G LE R & =) )4

TRIR 22 Hr 4 b 5L A e % v A b o A (1R 3 )
FERMELIT 4 N

1) RIFAZZRLT  Ewaai, fene i,

WA FEE RN F=SRERKAT B (KT B) JRIE
A K9 BAENHNTE . KT BRUURI 7 s BRI B
HELA KA E TR, ALY E% B 45K AR TR 60 ~ 120 m,
DURR Y S5 B4 T AE 4.3 x 10° km® | £ 240 Fi T
TR B R T BUA 6.2 x 10" km® |, £ T
FALES . K7 BrEAR R RRIRHE, TUA e MR
Wb E AR R ARRR . AR FEE R (RO
U TOC =13.81 % ;B Al A TOC =3.75% ) , 28R4t
(I -1,), AR (R, =0.6% ~1.0%), K7
BRI AR SR, RO TUAHER IR 77. 3%, i
BIREHEE R 42. 7% Al R A2 ES A 10. 1%,
I A B R A B T Z v A B T Y )
FHehit

SR F B At AR SR T AR AN [F] 2
RIEE , AR H BB BEE T ALl . A ke —
CRETTZ MRS R e, R 6 ~
20 m, BE AR E 40 ~ 120 m, EEAL T M3 - i i
Brie(R,=1.3% ~2.0%) ™, RASEHHEH, B
SRR A SRR KT 10 x 10° m*/km® b [X 7]
PIE KU KRR R, RIRRB R AEGL 4.90%,
PR R B A TR AR P A . AR R
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VR DR WELER N 2 A E B A T R TR AR £
NS ERAE0.2% ~1.31% (E#°H0.36%) ;4
BURIEE R IEE — M 1 ~3 m, Bi1)E 20 ~40 m,
WRGE 1 IHAEFERE S T AR IR R 28. 65 m;
HERAE2E M R, BLRE R L T RAR W behk R &=
sk /N — 38%o , AR 223 38 /N T — 180%0, IFE L T
BB AR AR R TR R PR R R A AL A L
Ao 3 USRS 1 4f; R, B0 H & & A L
R ER RIS 0 R e AL Fe ik T4 %, S B R AR TR
BB AL Rt — 2L ANy TSRl PR AR b -
LB 25 B A — R AR B s €A e K A I A KR
WRIRER A, JEEBE A 60 ~200 m, A HLEK &4 0.40% ~
2.91% A HERE S Bt

WAL, 7 5 IS 2 K IR Wb Pt kB R AR R
o, AR R

2) MEERAERZ I LARE S EFWMAER,
BAY B A7 0 Ans .

FEAAFEPAERWE TR R ARY RIELYH (1T
1—4E 10) F1 =& RIERK A (K 1—K 10) s HAERWE
FRIER: L AERRE AT AR KRR L A oo
W ARKIRRDA

KBS AHIMDIRR R g T 25 2 il R i 4R
AR B2 A — R

Moo tt— S, 2 B AR KGR 1.5 {2441
TR IR T I SR B . DU AR
TR AR — WREUURUAR R B R AR - = A
DIRUA R AR, B2 AT 3 FRE =M, Ol
A=A AR BRI — R ], R RS SR, b
TRIRHELA BN T8, KB — 8 FURE B T AH = A DT
TR QMR 7Y = - LIPS, 320 7932 2ht i, 6B
Lty Bl — 2S4BTt i T TR R B IR 45 e ) 1
58, — NIRRT O I B =M . A &
F1, A6ER L R T, IR S R R DR
WEIE L, W0V T 00 00 2, T8 R B G833 = # U AR
AN BN A G0, LR IR AR 25 1 o, K AR AR
T K Bl 13858, 2 AR AR 2 ) K TR T
P B R G  2)R RS E R AR 5
AR o SZWIES DU 6, AS R H IX AR 20 5
FEIE 25 S PR - T LA 1 DX O RRUE [l R X A /0, B2
WHIRIR R, sr fafa e, LA Berb A o 3 b AR 2
B E A &R, BREERK, it ; v
BB UTRRNE [ A X A5 /b | B2 JEE B Ay, D AR A A e
FE AR TR RN R TR LA B A b E o

e =S, KAV AT 4 MUTRYEAR R

OV A - 32 B Y Rl - ZR e il , A 3 R
A QYRR R 2 B v R R ], R E N
Jo = S NCRR s @ PH AL AR « 52 BT 38 oty o 0 47 1
KB RPN =AY s @ AR ILAR F - 32 By Bl o 9 47
il , S F R T =AM

Nl AR EEWRRIE AEER . IRl Ry
G, St A A AE AR LI 55 2R AR W IR, HLDTRUAS
F 2, ol R APY R AR, W R L
Fra, Ak BN OK AR RRBEAR IS s o e D
ARAEICHESL, kb — RIS, ShoVa R & ik it
BRI ER 5 R BRI 28 K a B I PR DU, P 5y — (1
= BHBOAR A SHE BARKEBG S B,
HRBAKE HE A KT B GMAEHE S 5%
LR B WALTE N R o ERERSE 3 b 32 2 A
etk

KIER Wb b B e R SR VR R, TE BT
T3 IX AR Tl it

3) TR IS R A OB, A R T
U RS

A T L AR AR A OB (AT
S AR ) ST ol A S KA 58 2R (ns s < )
Iz 55 BB (AN R 21 5) 3 Bl B Ut

THAREERFRMAD R SH BH,
DS A B WRE S SRR YRR R
AL 7 e 1 255 TR, AT 1S (R 9 3 7 X))
W ARFR - BRI R T LA R sk
TERR R A TE i, A AT Al A S5 T R 2R
SEIHY, B — P URBOR T 40 5 R I 0 TR T, 5
I R T A T AR TR M AR R A il A I e e
(K3b),

EHAEREREETORIARH  —BR KL,
WPHE AT AU A TEASE SR, A REB—
TERFBER R AR K ARG R R A
RCHE B, T 12 2R, JE WK i AR A ) BUR D A R
TR, AT HLAR R A S U AR

FM L F IR AR AR P R IE W KAk
% FARME L FE R A PSR

SRR, K 7 B IAE 5K 6K
8 S Rk AL bR ) AT ROC B, 022 28 | VG I IR 4
M XL T RIS = A i e P BRI 2 7 AR X
LIS AN R ek T YR BN
k.

4) DXIRANEE S TR I R MU I O 4

HEE AR R A RS (AR B
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TALZ ) ARE R AEE S b (RE 22 5 e K 4]
ZI6]) 5 e B i T R S e ity 1T, A AN B 5 1
ATFAREIR

2,22 WARHEFENGLE W EWAR G LH S
R4z A IR 5 &

SRR 223 A v A A0 A R D) 2 K R
R, AR R S M ARG H, 8 T~ Bl AH R 2
BIHE" R P R, AR AWMEZE R
7R L8 NREZAL; Z R IR R 2 A AR
FUIH BOE TS R )Z IR A, LR AR
BRI, DK Z A BRSO S K 12
FERK=(1~50) x107" pm” ] MK = (0.3 ~1) x
1077 pm’ ] FUAIH (K <0.3 x 107 pm®) 3 23, H
A, AR TR S, B MBS B e T 0t
FOREER, B 2 22 R (B (2 2RA (D7
WA DU ) AN TR RUEE FLAR I ) 25 7 AR B 4R
R,

AR EePIE BT - Oy M50 R e (1970—
1993 4%) | LR Z 2 Thudih H S AR 2% 5 @ 3t T = A 9
BUGEIRIE (1984—1994 4F) |, LUK 6 B 98 | v & it B
RAREE s OFRIRIT = N2 2 R E A BURFEIE (1995—
2006 4F) , LA 8 BEFGIEIH T K 4 +5 BEAEIE ol BN
FRA; @WK = AN EE I | S08 I BB 9 7P
TUATH GBS (2007 24 ), LI 8 Br gt (AT
H K7 Byl B K 6 Brfepuh o3, A
2018 4FJiE, A a M B R PR Ol 158,38 x 10° t, 5
iR 61.7 x 10° v, Hodr, dr A7 il PRl B2 7 &
A 32 AN HT, DA R IG5 48.76 x 10° v, F il fits it
13,70 x 10% ¢, F ik 11. 41 x 10% ¢, 4 G
H146.5 x10° t, EHHEME FEMAERY R K
4+5 K6 K8(HH8T%) , ot itk hy97.74 x
10° 6, FEAM TR 6 K7 KK 8 BL(HHT70%),

1) K8 )=

8 Byt R, A e A TR R AT A R
K 8" W BB AR - 2% , S i L VU BE, &
B 3 AU - BV ) R A /N, T AR R T
FURAG; K 8% W BB M A B RN K, 5 F 3
AACVE - AR ) OB RS, 45 T 3 BIRb A7
LEBHINE . ARIGTURLL G DA B PR R A 25 44
SRR S TR SS ER AR S R R A
3 FIADIRLE RS, i LS B R | [R] RS B AR L
PRI 2 B B VK 5 5k I A JE Il A 2 A DT
FUBCE A . K 8 BaiMA 5K 7 BoRiliia B i,

AR R ZE I B SRR ) N HERE 2 R R R E
TRE, Al ol L 48 LW E S, MR B2 T
B, o3 RS S A R L, BAETE
it T LRI R T 8 o

2003 AFELIK, A 8 Br S T DA Y 0 ) 4l |
AL - VLR R TR B A 2 B R A K
FIGE — AR Bt XHEDE G R AR R, A 8
LI TR . B 2018 4F K 8 R A A
g 12.41 x10° ¢,

2) K6z

K 6 Brith#ah 1 20 tH22 90 44X, A AR L3R & 3
THAZFE WM AR i VR EE Ui RN ERIR ]
AN BGEES R AR A AR R B T AR PRI I, 7Y
AU FR A0 gt i, DX S T A B, SEEE T 6 il E R

Bz 2018 4F, & BRI AR W i 1 18. 42 x
10° t, Horp Bedb B X IR Rl 9. 15 x 10° t, 4B IR
RIS 5 6,47 x 10° v, 40 5 4 X #8045 Ry
2.66 x10° t,

3) K9 Ak 10 M2

19 )2, 7 W5 H X P2 32 SR i o 7 600 x
10* v, 7ERb 8 X & B 7= o i i AR X, R 1
1 10 JHJZ , 76 B b M DX 38 8 B L S50 A% £ 1. 01 x
10° t, [ s 7 40305 R e 245 e DX B3R 2% PR vk

4) K4 +5—k% 22

K4 +5—RP ZMZHEEK 7 BRIEAIKE, /)
W ( Baut ) W 5 e IR 4 i A il i A R T
ARG AR e TR R . k2 2018 4F, K 4 +
5 BERIAAI 5.9 x 10° v, LA Tl 3l O AR 25 K 3 B
A 1,71 < 10° ¢, U dbm AR K 2 K
B4 AR BH A0 2. 31 x 10% £,0. 38 x 10° t, LA 352 ik FH
FRE

PRE B - Ty M A e - 4 7 Be AR LAY v e
i EE NG S B RN MBS R
FLZERE T EEX, 2D 2 SO S,
AR T I ) LB, AR [A] B B RH R S
PSR, R RMZEE S ~ 10 m, HLPE 800 ~
1 500 m; LAEGIA T3k AE M B 0%, & B4l 4 10
Boitel s 4 A7 A SR A 7 e R SR A
P PA) 5 4R RG22 O B LA I )2 R TH R AZ 35 TG
Fa i e AT RIAHAHT , 6 SR GE YA T, Ayl o AN A T
FEA VB P SR A ek o PRI I, A oty e A 42 o) 780 ( E 10
BE B UUBUREE R (A2 9 BelA 1) K Wr 2451
R (P W) ST A . A A A 2 AR K T
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B WS W 1 61 W o= W3 TR GI B L= R GIBT= B 7A 1 9@ L) [N
S IR RIRWIATN 5. 57 x 10° t, EEAEIE 9 4E 10,
FET -8 EHEMH HAVHFRHER) , WAAZERE
ERFFIE

5) K7 5Uai

K7 BB ) kB \ AL i,
R AR TR IUAZ Y, | R A i IR N R,
HLAY B 5

1 7 B0 DAPRIRh H A AER o % Y A
Zeak 1 50 ARy AT IR T . 1970 4E, R 6 2k
FER A T B — B R RS 1l DL AE 5 1972
MG 3 IR T BURZORARA = 4.7 m® gl ik
K7 BeE Bl 520 g 70 421 22w,
Gy AIAE PRI G oK HL DX [ 3 X A5 X e 2 4R T
M, P AR, XESHT 2011 4F 24 RAAIT ST, BT
U A Hb T LA P 233 L 183 77 89 FlTF 46 4
U DR 1B S R TT &, R B TR
W H .

K7 MmERAFE TR 7 RESRERN, BOTUSE
BEH S ~25 myME A )e A RIE R S ~40 m, K7 BBEIE
W - R X F R T ENRIR, Z2HZEh s s
BN PR T  17. 8% , BARD AR — 0.5 ~
2 m, S EAAE 10 ~ 15 m, s34 ), & oA )
PRIV F B/ A IX TR R X, 00 B S ALy 8.
3% ,BER0.11 x107° pm®, K 7 TUA S A
K 70% AL JEAR AT R 70 ~ 120 m*/t (A= P20
F300 m’/t)  JEUIAL 735 1.35 mPa - s 4RI F 004
i VA

2019 4, B3 FEUB 8 A3 I P BT i B 3. 58 x 10°
P f# i 6.93 x 10° t, 431 10. 51 x 10° t, %W 7 [
KRB TUA . 2018 4R LIk, I & 0 kP
BT &, 52 Bk 154 0, 8= 6E 114 x 10* t, AT
P07 1, H R T 2 e B — S S i T
AR Y 5L T

223 "FARZERSEATHRARALMREGE S

WER

SRR 20 W 2 i B R AR R R AT R A 2 L )
Fo 20 fiE22 60 AFAU—80 AFAR A ], LIAL ik Rl PA 1t
LSRR T, BT XK LRI 1 S5/ NRRG, 80 4F:
PRI AR v B SR e 18 & R 2 B T
RS . 90 ARAUE IAE = A I BURTER i 45 = T
KB T B ARG AR T2 77 U, 2000 495 6 H 4l
WRBLT IR RS BEA 21 28, BEE B0 U

HS IARWTR T, R AR A IR A A (A B R iy
B, A MARRREY K. B2 2018 4 KU RS M
Fififir 6.21 x 107 m’ ( S 3EAIEI 2.86 x 10" m*) |, 1M}
AT 10 AFFrS AR I AR IIAE 5. 37 x 107 m*, (54
USRI Y 78 % 5 8 5 R 11 MR, 245
AT FE BRI R G e 1 BTl 9o e, 5 30 A
Ly i e IR B U ORI R T i KBS
TERL T 75 A% R by AR R AR 3 AN 2T RA
X, P& 55 T Z R R | P AR R e

A LT, S0 /R 2 28 kT bl A S e e
o PR RREE A M E S RER, BRI AN, 18R
B ol B A AR

1) bty AR AR e T SO B 4 B

SJZIEEE 10 ~ 15m, HHEE 2 600 ~3 800 m, £ 7%
FR—BmFREERREA)TEAER S KRR
Fa AT BBL 3 R 5 3 RE B K T AR A3 A 1 BUE D
A, AT - ARG ORI R4 3 A A
Ho OWNAE AR KA il 2 B, FH &A1
FIEE 70% , Jay il i 7 e 4, J2 -3 m Uit = n R H
bro QIEIRLLE : DL AR S AR )2 8 A et
L LAE 8l L B AORECH £ R R S R A
65 % , SR T FEZE 4341, H ET R IR (B AR
W) ff ik 4. 72 x 10" m* | A A% B 3 B4R H b
S5 EE- WL HRX, QmFEAE: baa T4
KT 5 BELARAE S R 3, P& AR A 50% ,
FHCRRAS AR XT3/

bt AR R EUR R AT TR A A A
Horh QA AR A B AR E, 2R R ER.
SO\ B N ) A e A RS i A
H bR X ; @4 e &8 AZ T IR L )2 ko s A 0
W, DG 8l 1 AR 32, RGN (i
PEAXT S PR AR A, 2 N — 2D AR S Rt 5V )
DX 5 A Hb VG 32 PE AL IR ), A= o A s B
o 2019 4F, 7E T A o Hb DX B 52 0 A 2 2 036 %
10° m* 2 THEE T KRRX,

2) AR A AL A

FE R T RATEAHEETR oA R 5 % he
WEARSE 3 FPEER 1AL,

DA B RAIRE R EEENNERENER, &
iy P AR R D B e B A v A E R] A DURRREAE , B TR
R T AR ¥ & AE M 0F — TR R A0 B AR 4k FE LN
FRIER T H S - kIR B RUTR, 2 K682
MBAREFOET &M b, R SR DR,
OO BRI R I OR, A LR R A N s S
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R2/E TUNE'E M A= 5P Y% =3 e AR SR R T
B DABR R R A VTR U 3

B A S ASE IS AR 77 2
EEESHE —S R TESEAs AR, RZRE
6 ~10 m, ¥R 3 300 ~3 700 m, HpHAH, KRV
FRARIR T Hb S, AR M b i e i L AL
T BB AR , )2 P PR B ) A e o KUk e AL
) B At 22 0B A 1) 52 BOR  H mAR Ty VA RS 08
P4, 8 AL 72 B S, 2019 AF ) 3 7Y Hb X Ey B K
PRFEH PR W A% £ 2 210 x 10° m* | T fif B 2 007 x
10° m® {3 1 < BRI i Lk 3] 8 671 x 10° m®,
EIE AT KA,

WA (DR WE)HREZ FARA: AR
ALK AT« B A TE N E R P A mE
Ry s B AEFTIANRIEE ST, 2019 455
26 O A 1 OERR RO R DR B R
J2,8 AR Tolk = (e 4 3™ 5 KT 10 x
10% m’/d) 75 5 5 — S 36 X BT 48 4 il % i 736 x
10° m® 5 7535 11 b X 2% BB A0 181 7 4 1K, A R A<k
FAN 2 000 km? b rf RS0 2 — ArbR i X A4 S g
BEBENREASERZE, MARRE AR, AR
T B A AGER A 2= A SO

AP 2 5 GAEMEAR T VR AV S RIS R A,
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Fig.4 Theoretical connotation of integrated 3D reservoir exploration and technologies employed
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