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Percolation characteristics of fractured-vuggy carbonate
reservoir in Tahe oilfield

Kang Zhijiang Li Jianglong Zhang Dongli W u Y ongchag Zhang Jie

(Exploration& production Research Instiute SINOPEC, Beijing )

Abstract A ccording to reservoir characteristics production performance and percolation mechanisn, the frac-
ured-vuggy carbonate reservoirs in Tahe oilfield can be divided nto five types (1) Low satration fractured-
vuggy reservoirs w ith solution cavities as themain pore type This type of reservoir is characterized by high inr
tial productivity long plateau production period late water breakthrough and relatively long w ater-free oil pro-
duction period A ttention should be paid to changes of fomation pressure and tmely mantaining pressure
through water njection (2) Low saturation fractured-vuggy reservoirs w ith fractures and vugs as the main pore
type This kind of reservoirs is characterized by relatvely high mitial productivity relatively short plateau pro-
duction period early water breakthrough shortwater-free oil production, and rapid waterrout Large-scale acid
fracturing treaiment should be avoided during early well canpletion and producing pressure drop should be low-
ered so as to prolong w ater-free production period (3) Low saturation fractured-vuggy reservoirsw ith fractures
and pores as themam pore type This type of reservoir is characterized by low mitial productivity short plateau
production period and rapid water breakthrough Producing pressure drop should be lowered to slow down bot
tan water coning (4) Oversaturation fractured-vuggy reservoirsw ith gas cap This kind of reservoir has relatively
high nitial productivity late water breakthrough and slow water cut rising speed Gas production fran the gas cap
should bem nin ized so as to mantain driving energy of the gas n the reservoir (5) Fractured-vuggy heavy oil

reservoir This kind of reservoir has relatively high mitial productivity  slw ly increasing water cut in mpulsion



% 53

FERTL, A5 BT Y R T EGS R IR 635

19974F, A B A AE r [ P s FEOR 2 kb A B
TORIUR R Eh A ——E5 i . X2 H R
PRGN TF R I K ) — A e <,
Ty g A vy A S B R A I 1 K R R S Y R
HARILCAK, Jh 2 v i BN WK, H R d
AR 1000 km®, EARATHRI R 3.1 x10° ¢ fn |
PRI i B, P BB AT 7.6 x 107 b
T 2 BV 5300~ 5. 800m, J& T HELR )= 4% Bl hy
(LR e Rt A

TEVRT I HH BB R A R R 2 v A 2 R A R
2 B] 5 P AT L 1) P R AUER: 1) R 1 ) R R A L
SR 1 B FE I T, 1052 I 5L 25 b ) ot s R
JEIRCEE R SR R . B RIS 13
Wi A IR AR R KA, KB LB AL 2
RTR A NI ib AR 23 0] 12 B R G LI

MR J2 0t AR5 A0 1T 4 12 v ek Kl 43 2 A X
B, (X Rz [a) 0 B A P b o 32 9, S ) IX 3k 2 ) 1)
2V R RO 2 5. B ol B8 B 2R il ek
&R AR RGAE N EEARE A ] 2 R
JO R AT 1 52 P o A

MR B B4 VAT vt EH 1 S 4 55 SRR AIE | il 4 2 TR)
TIE i E PR AE, 454 I IR A2 = R AE, 2 BRI
PRI BN 3] 71 24 55 1 K SR i AL EE, HE 35 ] il 1 4
Sk SRR ] DAy 3 P 6 P R0 3] 78 el R 45V
Sk 2 GV R0 % ) 284 el e 4% LR 3 IR T D 24
TR PR el R L T 1 e R 4 I 2R el R A i 4%
TS 1 T2 A TR IE R
1 ¥ A 3 ARG b R 2431 284 vk ek
1.1 fEE4FE

XA 2 DI R B oA 32, R Ah B aE I
WolfL R E, L S48 4% s oo I Re i J o WH 2
VIR B R B AT I B RS R TR O TV T
AN Sk P S T B . SKIA R E
WF O e S TR 2 ) T B R R
A — R A & L R 7 R B . WNZEM L
K, P50 I AR DL I & o 3, IR .
WL Fv, Hark el ERA 35 0. BRI
T T7053: 5841~ 5 873 m, —[8] 5 41, I/ &
32m; T8O7 3 5 696~ 5 739 m, [ 11 4, I 7 & J
43m; T701HF 5641~ 5671 m, 1A /K B s 4, T 7
FE 30m %, — iR/ GEEWRAE 10m At

T BT A B Sk, 45 G IR T P K R R

WEEFBL SRS TR WA T 84 1A
Wo MEEE—0] F5 AT AR Sk g2 v LLE H, %
PO S ERRAE A 1) VA R AR B K, T R 1)
B EOK R 2 R R BB iR 2) B I
PAEF KT, 52 19T OB K B B f5 oK
h 4001, 8k 200 1 3) WA R EIRAE, kT
P LA R, R KRS BRSNS A5
ok, IXFEFUE K T i b 5 JEAR AT R

R 2 AT G 1 F B 855 3.
M LECE O RE, B R &8 1F 2 7 7%, AT LLE H
VT ) AT G IR T e
1.2 FahflE

X MR AT B 110 A B AT A% I L o 1
PERE - I B BE L JES /K 1 8K B g S T IR R )
%%[I]O

XAHZ BT R B T O A A, TR A
WMBHEFERR, I KT 48w sh, B R TIRALW
BV RN, T 05 B /K A N, A 5 R) i 3
B ST AR

FFREIA B TR AR R ERER, ol
BEL 371N, i 23 S e, 36 K 0T 9 g 55T T Y 54 4%
WIKRSD . N kB AS v 5, 0 b 24 4% 5 v TR
(¥ FRAH IR AR R Bl S

R B — BRI PR, e R

- b2
) "=~ 0000 2 P (1

X o, AT RARTSIEE, m/s b L%
To 5, mmy By HL N JEUHORES E, mPas s @ K
HpREL MPa

BUAE: 4255 0.1~ 2 mmy H R JR Wk, B
0.78mPa* s JE 17 1Pg S 100m. THE 4%
W E A 0.01 x10 °~ 4.27 %10 °m /s

XF T, I AP [ 4 o 5 0 R 22 [ K R,

4

R A AR g 2B gy 4 Ap
1284, ° 324,

A @ AT B R R, m d 5 B AR
AphIEJIZE, MPg LA KL, me o [ P
WIRBHEEL, m /s

HUE: A% EAR 3me H R JRHAEE 0. 78mPas s
FEJ)% 1Pg BEES 100m. T A T shid 4
4 3.60m /s

B VS5 ST AR - BARM A4 PR R,
VRO 9 TR0 M P K T 244




636

Ao 5K RS R

#2634

TR I S £ AR TR N, SRR, 1M
3 i) | e A R AR EE A R AL B AR D TT R
R (B 1), WA IMZRF IR, AR —
AN SE AEMIECRA AL, BESE MR TR ) B, R KU A
JE 8% . BT AR, oKD i,

ke h ot

L

m
/

—>

sl e KRS e TkBSE

BT s 2 sl 3 A s =
Fig 1

@ ®
SRR

Sketch map show mg flow pattems of

solution-cavity dan mated oil reservoir

FEFB I3 VIR AR N T 18— e B IR R AR K
1.3 BN7SHHIE

SRR TR 3 7 AL 5 0 S e A K ) 2
A, EERIT

1) P A AR A K SRR
AR o T 3 ] e K S B A 9 AR 1) ke,
AN ARAE T R A i AR — N K
Pearo AEAF L RE T, B b R AR AR R
JUPTIE BB KP4 o

2) KRR E AT T PR, hT
BRI PRAR TSR B, R K ) S A
LR O B, SR H B 7 AR R B T ) B O
FEfg.

3) 7 I B HIAS S T8 B B =1 o AR
REEM R, A I R s B AR, EEERAE
T AR e AN 2 DL R T B =
1.4 &= 245 1E

XIS BAT I AL (B 2) -
1) ¥ Ees; 2) R 3) WK, HAE
KHTEACR M 4) Ul LA 5) HoKJA & KER
€ LT, A BUPRE KA -

2 SRR ) AR A % A

2.1 fEE4FE

MR8 E A E L NS B AE
EE LI . AT IR IE G R, TE UM B
T TH )it B A o R A A X S i ko

iif:4

700 — i — 7k = 40 000

E 600 35000
30000 E

= fur=m 25000 |
H 400 el = ) ¥
= o el "\\\ 20000 4
=3 ‘ e 15000 =
200 ‘\‘““le. | 10 000
=100 __MK’ WM‘ A'n? I 5000

0 I N Ut gt s ot i

o~ oy O [sa} o on =t [ g O 3 ol [ e ) i o o~ ~ wy < (& (o] ) (o)}

g 2 @ € = d 2 2 84 2 = & T € = 9 € = Q 2 = =

< N v [=}) al [38) o~ — = o0 — ol ‘8 (=} ol en o~ = — v o0 —

S g 82 528823282888 ¢ 88 25882 ¢

SR = = - S S - - = 3 =) ) = o

$ 88 8238858888888 ~8s8 3 &

100 350 &
= B0 — R &k tlila 300 £
" I ?,88 E
’N k » I 2 =

5 S _ ¥ <
= a WMM!\W '»fMMlP-:] rﬂv"')ll’l,.;j;l..’l\]‘ 150 =2
o R, | TR E

2 4 1 i

18 ................ ..norw".'r ...... l‘ ............ 0

5 2 8 8 2 5 B 8 % S s @ ES- § B 8§ 8 g ¢
S a v & & & = ¥ ® = § v & & @& & S = v =» =
= 8 &8 & £ 8 5z 2 & 8 &€ & £ g & =g & 8 =
SRR EEEEEEEEEEEEEEEEREEREE
22 2 28 2 3 8 8 8 8 8 g &8 8 g8 8 8 8 8 8 2 8
— — — — — — — I Il [\ [l P (Y] N N (o] [SY] (] (3] o] N N

Bl 2 S48FF R £k
Fig.2 Oil production curves of S48 well



% 53

FREIL, A5 B e 48 1 214 1R 8 6 MBS AR A

637

EERT,

T B R Ve 2R R R . T LI %
AT IR SRR, Mg AT CA T — %
AR o [RTEF, AN 22 R 38 o W - R 5 X Bt
BEUU. XIS E B A FAE 4X LT
2.2 Rzl

XSV e 1) B B B = 4 4% R A 5 IR R v
A S IH 11 381 B RS K1) IR B g A R 1 R
Ze o SR YRy o ek 1 B X A2, BT EA K
T (PP, /NI 2 ) PR e i 1 22, 2l
T ) S8, TR KBl I R v A R R Ak
P U2 T R AR B vy, SR e 0 R ok ey RS
K&t

XTI & Y TR R N A
VT sk R S w) R R BN, A e Ll IR A
RefK. Bl HLZ IR B, W R 4% 1 A 55 TR 1)
T ) T P Bl () I RS K AR v A R R A
i ERsh. BIFF R KT 2 K
WiE, K IFRRS . JFREY, KKKE
B, R /S B 9k g K E Ve, (BAE
BRI 1 /N B N AF AE — IR AR
(H 3) .

2.3 FNISHHE

XM IS FFAER I g 1) WA A7
e 2) RE PR, K7 TR EE; 3)
A= AN 2 T8 B B 25 4) e/ RS
KRR A O, 5 A BOR 2= 0; 5) TR
KV E R, fEFF G, 5 I 2 8B OR 2 5
THIX
2.4 HFEH&IFE

WA E =S RIA (B 4): )V~ R
1, AE O T 2Ry A — 225 2) RS AR A 3)
Gy MoK, KK MR, 4) Sk,

3 GEFL A T FOAR R RN S5 V0] 224 i e,

T Ayt 1T Y 2 A% 3 FL R VR R b i,
fith = =B DL R GE TN vl L oA =, YRR 1 R IE A IR
SIS H L A A B S . B 2K 2
PRIX I FBUREAE o
3.1 (AR4FE

TERT AN iR S W2 B A K EE LI A A,
WAL R IS A . Wil LKA 10 an, /DY
H 1 an, ¥ 4 an iAo X P L2 R) 3% M
7=, AE 2 A Rl 24 4%, i fL P Ak A fig

o ﬁ‘(‘ﬂ]# It
i

Haers

ik '

|— AR @ SR @ frit )|
Bl 3 4% TR i e s AR s

Fig.3 Sketchmap show ing flow pattems of

fracture=solution cavity type oil reservoir

700 — i — K = 350
£ 600 adr 300
% 500 W ? 250 “z
= a0 . L 200 1>
= 300p_r i hM & 150 EE
£ 200 : LA 100
= 100 'A“_J_m }} Mok | e R A e e | 4£w’? 50

b LAV Sl VWS TS | WSV SV il

s 2 g g = 2 & &8 £ a8 ¢ Z §8 g £ 2 &8

2 o § 2 &8 & £ B B8 8 E 8 = B 8 g8 @8

s & &£ & & 3 =2 = gz § § 9 a8 £ & & =2

2 2§ £ 8 E EEZE 5 52 5 & § : &

B 4 TK408 %l ih &

S|
=
~

0 il production curves of TK408 well



638

Ao 5K RS R

#2634

Bl XA ZIE T W IR O ST
PE 1) € AR R R .
3.2 REnilE

XA E AR R R AR, %
FLRRIT I, B B34, 15 3 4Em
B H I o 31X 28 il 76K 1) 9K By e 1 B HE S 1 R
e SR P B P BE S /K B3R Bl g SR H 11 s ) 22
KEE. BEERAETHATHERE
71, REEEE 11507/

FEREH (B 5) , 7= i R B2 A T (1),
AL ) o 5 A ) IR AR, PR B
RKILHIR S/ B 1R P e e TR R, T
AR LY, K e A S R TR B . e,
H T 5 244 (] A7 0 W) 0 AT e, 3K Fh ) AT 4 1
HTAFEEE ) AFK T, o o FRPEEE .
TER T 3, JRK AT v #f B 3 4 K B 3t T 50
TE R HEAR, T2 18] T8 A — e o Pl P 3 4 vl X
T B[ 5 o T A R Aifh X o
3.3 FNTSHFE

1) SRy 5 K s A Ok, XK
L TP FL v TR i, 0 SRRy T R e B, AL
PRI B I i 4 4 4%, IS K o 24 6% TRl &
HE, Ay gk NS K. I8N TR 5 T
TS VR T R PR O

2) RATRERER FEPITE A o+, 4
FEI R )R ) B % U REERNB B R
&, B W I B m A S H B B
B, BT TR IR 7N i 0 A 56 2 1 A ol 1 24 4% vh i 31,
R L 1) 35 o R 5 42 X 4% ) ) Y AR AT 480 st Bl A

AT o P, FEFUA SRR R AN d A
AR TR L BT FE R, T T AR AR AN iU B
PR EAN ] A B A T 5 LAY o
3.4 HEFEEHERHHIE

EMRRFAE (181 6) 2RI A : 1) FI301 7 B A X 4L

| Bt wias [l wnaw |
5 2aE WAL AR E R

Fig.5 Sketchmap show ng flow pattems of

fracture=solution cavity type oil reservoir

250 5 . = 50 000
o 2 — —k o :
LE,, 45 000
g.,oo 40000 «_
N &
4
2 150} r
< P
= 100 i‘
— 50f
Y | NS YA N A ks orsramnsrsrern e ’ 2 . A A d A ™
OWWMMNN'—"—‘N‘—“—‘ S S O o X ~ O v 0w Vv R O L v v ot <t
) Y = ~ 3 o~ I
Eeoggececelegeeaondadgdadddaddagoooee e
I\ocgc.—'m—sgvgg O 8 S m N = Ao T v 8 @ = S = A
SSc3SSffcSccss3css3s55353553555538%8+%
) 3 : 4 o
gggggegsegsgegeggggggITE2aLT2 T
sth4~ =
188 — R K Lt 3000 _
' ¢
< 80 ! 2500 %
3 £
o gg ] 2000 %
"528 k- ISOOE
4 30 | 1000 =
20 -
T A \ 500 &
! 0
w g O o Q= - BN =t = v oo O oC 0 >~ v wv\Qo v, 3 oo > O Y v ol <
LLEELSLLELELEeELDeaddadaaadddds 299 8Leg
> % @ S = A = = &6 F vunN g 0 QS =N =Ad O F U B RO~ S = A
C O D 0 =L LQ L QO 2oL @ o~ ceoce @S0 == o=
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
[N I S I o N o B o T o N 5 2 B s B o o B s A B s £ . o« P S BT o N . MK 0 B 0 W o R s N~ o~ (.~ vﬁ'g = = = X S 5 =T
S O O S S 0O OO0 OO0 o0 O o o o0 o0 e c o cC OO0 O O oo <
72N >
B 6 T453JF R £

0 il production curves ofT453 well



% 53

RREAGTL, &5 BE 48 IR £ 5 W i3 VA i 639

1% 2) AT 3) ALK AR, Ja 315 K
AT MRE k.

4 BT o R ] 25 ik

TX 2 i i 5 R el ek A K I X, e
HA R AT ARSI XRS5
RS IR-55 D A IR ZE R K. T
TR EE A7 AT, T ) LR s dE oK, TR
VARSAE A B AR DR M i 3ol 988 %) TR 3 3,
MA G A —FH B HERS (B 7). X
Bl A H AR IR S A S 2 1 S L o
Bo XFE B P IS . 3B 3
X S47H X EILIX PR . S47 FH R 4 Hh 2
FEJ3 4 58.55M Pa S I HURE 2y BENT S, #5 AR
71 54.56MPa JUaHh R ) T g s ), JB T
Wl BT
4.1 REnHlE

X IR BN e SRR SR AN ], B T
FETRIFAPERE R 3R BE R /K K SR Sh RER I I
(IR JIZEAR, IAAE ST IR A AR K

& S, FE R BB S 4 R, AEAE
HeATIm AT R BEE R B, WA E AT H
(B 8)o FFA I, HEATWIAT H, 7 R KR
Bl ARSI T A Bh, T R AR T,
T8 B 1 B R IR S B i TR L sh . RS
HEAT RIS TE M R 9Kl ) - FF R G 3, %

E 11

Sl /(mPm?)

RHTEEE /%

B 7 g Y i e Ex s S
Fig.7 Sketch map show ing camparison of GOR i

fractured-vuggy and sandstone reservoirs

uRCEs s

= WUETE ks > KRS —— A
kR @ WAEN O SYHH @ il

B8 HA TSR ot ek sl 2o i
Fig. 8 Sketchmap show ng flow pattem of fractured-

vuggy reservoirw ith gas cap

RS IRk S 2 4, RN RS K Vs v 4 i e a1
XA B R OR
4.2 HFEHIHE

XAGHFIIEF=B0AS (B 9K A: 1) YIIHHE
HRmEPAm 2) YRGB A6 3) WK
S, S/K EFHOBREE/N, 4) SRt/
5 F e 2 VI 28 9 e
5.1 SRIK4FE

XM EE LT TEW 6X k. Hikilk
HIESINT 4.53~ 6.27MPa “F¥) 5.5MPa Ifi A
RENT 484.8~ 539.1C, ¥ 507.2 C; 2
BT 0.818 5~ 0.9332 ¢/an’, “F-#J 0.8707
g/(mS; JERE E AT 11.71~ 80. 72mPas s ¥y
34.9mPa* s J5h B TARAAN A .
5.2 EEh#lIE

T B [ 9 B0 R BB 45 3 5 1) L A DR S 11
s RE L JE K R IR S BE A R R 22, XK
R 110 2 AR i DR SRS B AH G 2 i, 5 KR T
FEM ZE 8K TR F 1, IR sh g & p s pE g



N g = A/ >
640 A5 R R R R % 268
<7 bl
£ f= &
S 160 < 140000 <
2 140 120000 1~
1% 100000 3
= 0p'“ 80000 =
c oo =
L 40 ]
o 20 'Ihg bW 30 000
0"""“‘ PO _ . S T S N S S S T S S S S S ST S S S Y S S W SR ey 4oroay )
X 2 ¥ L e I A s 2 Y R I A S Q2 O F F A
S 2 € =2 Q 2 @ 2 2 29 < Q&S g - g g g
— g 8 sz g2zcdggzdgs sz g-g g g g s
=y 2 = - < = < = = = = = =< = ~ = ot = = X =< = ~ = g
S8 2 ¥ F g 38 g238=zz3ddgd e85z g8 3 3
100 — Ak SRl | 8000 _
7000 °
g %0 6000 &
£ 60 5000 £
i) 4000
o 40 3000 =
2000 [©
2 e I
= " 1000
Oﬁ-Lu— e i N e M, N . . iJ 0
B2 g 88§32 8gscss8d g gca ds
2 a8 & = FT X =2 QB3 @2 Q0 &8 S =2 F L2 =D QL T A e
S € S T £ £ £ 2 £ L g T 22 £ 2 2 e € S
¥ g a2 g8 88=z=z=zgdggg5z2zs8g 33
K 9 S47FRalih gk
Fig. 9 Oil production curves of S47 well
180 ] 6 000
= 160 — il —K = 5000 -
o 140 £
= 120
= 100 r
= g0 £
2 60 =
40 ‘
|20 ;
0 e PN o v Y v A 0
) ol o™ [=} oc =] O - ol (o] o el < i e oy (=) ~
s < = o Q 1< = (< =4 = N o < = o = <3 =
=) N = B e ) v X = < 5 S 3 Ya) ) a P o)
S &5 = 8 8 5 § 5= 8 % &8 8 5 2 =2 &8 3 =
(=) < < g [=] = e S o) < (=} S [=3 S S = S <
100 — Sk W
920 600 7
x 80
> 70
% g
3
& 20
=30
20 H‘ |
]81“ ol o o o0 o0 Y=} <t ol u(\l - o0 Yf“ v o =4 [+ O
g o =z & g £ Zz g £ g 9 g9 < =z g g ¢ =
S ol ’a) oc — e =3 X — < {5y ) (%] v =<} N o O
T ¢ ¢ € £ £ € € & g § = g g€ &8 F g 8
& 8 8 8 8 z 3 =3 & &8 & & 8 & g & 2 2

10 S66H K 1 £&
Fig. 10 Ol production curves of S66 well

BRI LR, fh A S DRI (22 40M Pa
fe i), LSRR IR BN N o il TS ZBOR, R
K B v AR AR g B k. TR R R, JE
FEVHI A8 H A A TS v, AT AR 5 3t
FRNFFIE, BRIt 2 A T B 92, B—E M
FarEth. HITHBLLLR, KRB R K, (HR4%E
HR K PR B AL 2 5 AR UG PR D 3ol s 78 D BEL A, 3R
TR Ji U B0 5 R K R IR s AL X ST 1 B
73, BRIHETFR b 5 7K 3 B ik b AR A, (H AR 5K
RE ETRBRES.
5.3 HEFEEHEHHE

RIIF A s (B 10)8304: 1) Af
BARRIAmLE; 2) W R AR A6 3) &K

2 R AL, Bk B KR E TG .
6 ZEitHEIN

S8 Y B T 6 A s — R o B e R
B B AR, TE IR JE P BT SRR AR I R AR O 2K
KA, B ILIL I et o XM S A 1) 3l 5k T
BV AN [y e S Y 1 o R, A A AN R SR Y
ISPk S 22 S vk, HIA HR AR v sh LB, B85 A
[ SR RE IR I, BF22 4 T T R o B X 85I
8 3IF) 2R A TR 3k v P PR AR AR, R R I Y B A
HEELLT LA
1) VI A = ARG VR A 24 3 289 vl ek ) 38 1
(FHEE 67370)



% 53

ZRAR 7, S5 S 0l L 1V s o SR A T B b A 5 673

3 B UWPHIME R R M SRR (] SRR R AAPG M anoir 1994 60 3- 22
JiE, 2003 24(1): 55~ 57 8 Catalan I, Fu Xiaowen Chatzis I An expermental study of se-
Luo Jiaqun Reservoiring pattems of oil and gas in the deep layer condary oilm igration[ J]. AAPG Bul] 1992 76(5): 638- 650
of Biyang depression| J]. 0il& Gas G eology 2003 24(1): 55- 9 I BT DT B 2R BE SR Y W R B A SR B ) o R AR ——LA
57 ACE TR ] [ J]. A 5 SR U, 2003 24(4): 335~ 340
4 TR, BARE, BOE, 55, FF 28 G0 BH M B i SO0 gk 1 & Sui Fenggui Characteristics of reservoiring dynam ic on the sand-
AL [ )] A 5 KRR HUR, 2001, 22(2): 169~ 172 conglam erate fanbodies in the steep-slope belt of continental fault
WangM in Qin Weiun Zhao Zhui Pookfom ing condition and basin a case study on Dongying depression[ J]. O il& GasGeolo-
accunulation regularity of oils and gases m Biyang depression gy 2003 24(4): 335- 340
Nanxiang basin[ J]. Oil& GasGeology 2001, 22(2): 169- 172 10 DenhichiH J Anderson M ] Secondary m igration of oil experr
5 ERSRAE, BRAE, AF PR, . W BH I RE 22 VRS2 2 i 2 R 1iE A ments supportin g efficientm ovem ent of separatg buoyant oil phase
AT [ J). TLDCA I B AR, 2001 23(3): 13~ 15 along i ited conduit[ J]. AAPG Bull 1989 73(8): 1 018 -
Q iu Ronghua Chen X iang FuW eidong et al Deep reservoir cha- 1023
racteristics and distrbution of 0il& gas n Anpeng area of B iyang 11 F 3. o E A S b S AR 3k XK o A S A v RO
sag[ J]. Joumal of Jianghan Petroleum Instimtg 2001, 23 ( 3): A [ J]. Al SRR R T, 2003 24(4): 362~ 366
13- 15 Zhou Liqing Fom ing factors of large and medium lithologic fields
6 M cpherson JG. Fan-deltas and braided deltas varieties of coarse- n the slope area of continental petroliferous basins n Chma[ J].
grained deltas[ J]. Gsa Bulletip 1990 99 0il& GasGeology 2003 24(4): 362- 366
7 Magoon L B Dow W G. The petroleum systan [ A ]. It M agoon L (gﬁiﬁ: % 554‘ )
B, Dow W G. The petroleum system — fran source to trap| C].
((E#R5 640700 )
%’ %%F/HHJE/(, JI_LIJ7J('|!§7 /E\-ﬁiﬁjlﬁﬁgﬂﬁd(%@/ﬁﬁo 2 RERAE. AT T e S T W R R [ J]. MR
KA TR RCM 2 P 1 A A, R e K 7 A 2002 83): 201200
P, Kang Yuzhu New theory ofmarine oil fomation and discovery of
it . . . N Tahe oilfield [ J]. Gean echanics Joumal 2002 8(3): 201- 206
2) 48T 0 LR CAAMEE A BB RE 5 g, e mge kMR R AR (M ] T A
B, A B, B LK, TEACRMIYIRE., 7K i CE H AL, 1981 89~ 96
E‘H%o ﬁ%imﬁg?ﬁf%%ﬁﬂ%#xgﬁﬁfﬁﬂ% Bai Songzhang Tang Fei The development model of fractured
@ﬁ}ﬁ{/ﬁﬂ, ?}E/Q/J\EEFE%, E&%ﬂ(%ymﬁﬁo buried hill bedrock oil reservoir [M |. Beijng Petroleum Indus
g NI e T ] Sk NN try Press 1981 89- 91
?é@ﬂﬁiﬁyﬁﬁﬂﬁéﬂimm%@%%:% AW T A, TNOCHE. i O R £ U A T
ARTRBAR, Ry AU, JLACR TR e JKSSIsRL G —— LA T L S0 3R 97O 0 [ T0. A0 5 R AR
T b FLI v 1) 2 4% o G TR AR, BV R Ji, 2003 24(1): 75~ 80
/J\EEFJ:E%%, )‘Aﬁﬁ&a U?}ﬁé’)}}ﬁ‘@ﬁﬁ@@ﬁiﬁo Xiao Yuru He Fengyu Sun Y mei Reservoir characteristics of
4) /E\_/E‘L T)ﬁ\ E(] j\\j"/[j@%[] él%?lﬁjgg\mﬂ Hﬁ%}] /ﬂ;ﬂ/ﬁ\_ﬁiﬁ Paleocene catbonates a case study of Ordovician paleocave n
%E@Fﬁ%, Jl—LIJKﬁE,E’ éTﬂ(J:ﬂ‘E/‘H‘;ﬁE/J\O ﬁ% Z:l(le)oi]ﬁekls(;farin basm [ J]. Oil & Gas Geolgy 2003
[ S o 1): 75-
ﬁ“%gﬁfﬂémﬁm@¢tuﬁ%mbﬁﬁ’%%ﬁﬁg S ST HE O KIS X [ ). 5 R,
AR RS e 1999, 20(2): 120~ 124
5) *J%YEE%%?IEJZ@JAYEB Bﬁ%ﬂ/ﬁﬂ/ﬁ\‘ﬁ%ﬁ% E‘JF@E, /él\ Zhang Kang The discovery of Tahe oilfield and its geologic mplr
KRRk h R, ARG KR FTH RS, X2 cation [ JI. 0il& GasGeology, 1999 20(2): 120- 124
6 XIBKE, MIRSHE, 200, 55, BRIR Ehoa AU KRR 40 A ——

YHT R B R b 2 R Ty R i IR
& X xx #
1 BERAE. o B AR M B W I [M ], 38 R 55 HrgE Rl
FRR K, 2004 112~ 116

Kang Yuzhu Tahe oilfield n Tarm basin China [M]. Unmmgqi
X njiang Science& Technology Press 2004 112- 116

CLAEAG I 95 4 008 B [ T]. A3 i 5 R AR 7 i, 2004
25(3): 324~ 326

Lu Linyu Lm Y iqun LiW enhou et al W ater out characteristics
analysis of catbonate gas reservoir taking Su4 gas reservoir n

Huabei oilfield as an example[ J]. Oil& Gas Geology 2004

25(3): 324- 326 -
(W % #F)



	20050515.pdf
	15.pdf



