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Interwell-connectivity analysis for fracture-vug reservoirs in the block-4
of Tahe oilfield, Tarim Basin
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Abstract ; The types of reservoir spaces of the Ordovician carbonate reservoir of theblock-4 of Tahe oilfield in Ta-
rim Basin are dominated by cavern solution pore and vug,and fracture systems formed by karstification and tec-
tonic movement. The caverns are discrete and the main reservoir spaces,while the fractures are the major migra-
tion pathways. The typical characteristics of the carbonate reservoir in the study area are of large burial depth,
strong heterogeneity and large difficulty in petroleum production and so on. This paper analyzes the interference
features of production performance of 7 wells in S48 unit of block<4 in Tahe oilfield. Four types of reservoir
spaces are recognized based on analysis of static datum, including cavern-, fracture-, fracture-vug- and tight-
types. Based on the analysis, four types of inter-well communication model are proposed , including inter-well ca-
vern communication , inter-well fracture communication inter-well fracture and vug communication and inter-well
non-communication. Finally,the interference well test theory and tracer diffusion theory are used to analyze the
flow coefficient and quantify inter-well connectivity. It is pointed out that inter-well communication models and
connectivity should be integrated into the prediction and production of residual oil in fractured-vuggy carbonate
reservoir.
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Fig. 1  Production curves of wells brought into production before 2000 in S48 unit in block-4 of Tahe oilfield
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Fig. 2 Basic inter-well communication models of

fractured-vuggy reservoir in block-4 of Tahe oilfield
(0,2,8,@,,0,DHIH5, WEHKE 6T E,)

HEEEHIR ETE, 0 TK411 - BRIE 5E HF )m 2t
PR LRI 218 vd, K E R AR T,

4) BUEE YR

I Z R re AR, M AE 2 Rk
Je VR AT RE A A e s A b I

2.2 HFEEXREBEEREN

WA it £ 25 [R] 2 AL K 35 T) 4 DX I (] 3% 3
B4 2K 2),

1) O—JME) % iE , A=k B b X5 4l 8
VIR O IR QI I, A7 FE B /N F i )
Wesh , W Z B R N AR ) T, PRI,
XTI 2RI TE o IR T AE S A 2 H 5

2) @—@ ) 4 %, I 3% i AL )
FOMFEAT P O I Z ) IR A R I S A B
AR I ]y T4, g 28 T4l IF #ae,
AT DL W[ 09 3% i FR T

3) ©—@Imgs- A Ak, HIEE
) PRI TR B KA, T P AR 2 B 81
W18 MIAFAAE T

4) OIEEBOE LT, S IHAMI A,

DA 0] 2 i A6 = O BE At 455 T 0l F 3
AR R R AE BT 58 2 B, 7 85 300 5 R 4 vy T
el HF R A - s AR TR S S ai g - MR G
3 5 7R 43 AT e B AR ] AR P Eh AR TE T

e AR % B 20T AR 3 LG 3 A 4R
AL,
3 IR R R BRAE

3.1 #=%E-REREE

R T HEE I A S A RE, S SR AR
FB FRALGE- T B R R (A Y P R S, 4

it R B I W ) b 2 SR A i Y g
B RE A, H: 1] 7 38 7 3R g 5 F 22, Do 3 7
FE AR
aenyaE - W2 A
.
© Jo PR SR8 o 1l 2, 122 A - T AR
fEJ{nL;
@ PR BT SR O] R4
@ AR Z T R A SR ATREB,
WGt =0,r=0 ,p= P
it 2 )
ETUL B, OB KM Z R TR E B
WIH)Z TR
po0 == -E(-2)] @
A JEgl A g PR A T, B AR AL Y R

UL Ny L RIR R N 37

N
O
pA(é’t)zpi_4le;\[_E‘( 167 z)] )
B I F s A e i P AR Y TR )
N

L Quut

pB(?’I)ZPi_4thB(_Ei( 167 ,:)] <)
B HLUE & Q, £ ¢ W5, A H-F1 B

(5122 S a7 = DR =9 | VB2 N P R AP (NS

A
L L L
p(j,t) = pA(j,t)ﬂDB(?,t) (4)
B, B HA7 5, A HH IR -
p\(ro.t) =p (r,0) +p (L) (5)
BIA A SRR A I R R
27Kh, ,
0= "= () -p ] (o)
/.LIHZT
A FE R -
AQ, hy L L 15
QB XK lensz = E(— 16'r’t)_E(_4W)
(7)
BB X EIA T, il A7)
P TORROC L JZ W 1 8] B9 5 4 T AR A, LA
RARME 8] 1 T A




%3 o IR AR BRI 4 X S TR R I R 1] 3 e A 487
o e bk
3.2 ;]ﬁlﬁlﬁ At:_:_o
n, n,

S48 FAJL TK411 1 2007 4 4 A 14 H=E
2007 4F 10 H 31 HIEAREFR(BY - 1) ,548 H-f
Se W 2 B 5 R R ) K 6 UE R BN 294, 6m/
d, TK411 — S48 F:[a]3% 8 Al 4f s (2 TK411 487
J, 848 A, A A A T IRA R, AT
AR, TK411 F1 S48 S-Sy B8 [ 1] 122 3

I 72 38 Ve A5 7R A S B B R AR A0 R
e ist «

O « 5 e gy 1) —34

Q@ JR R 5 MR A A AN R AR A RN

@ RNEERESEA, HY BRE A FGE o,
Fl v, B85 B, ANBEAR AR « AR Ak

@ Zmg g\ b REE R, s BRSO
Fralisk

& TR R AT RGP A

© AR TERLE T T BN E T

BT RS, A —4E B R .

de dc o

or " Vax TN o (8)
WA c(1.0) =c. e(i.0) =0;
iﬂﬁ%ﬁizc(L,l) =Cpo
B.nAt =t,iAx =L,
TR (8) & /R ZE e AT
cMA; c; +UCMA; ¢ _ )\ci+1 —Z;iz + ¢ (9)

£ TV i R AW U1 B S L R NN
FAREE H 2% A R P o3 A 20h
n [ AAL S
¢ = (sz) Ci (10)
A 2 T 32O EA
1ni - Mln )‘_A; (11)
Cik n Ax
WL 1AL - 2 Y E S )25 KO Ax, B
7@ Ax<<min(%,L2—2);Hﬂ‘l‘ETJ${’<%j AsAr=l b

4 23

eI I 1 A 2 59 S EAUA A S
(1A

lnci

w1 L, - Ax)?

Cu =—2X( I x)Q (12)
lnc—u I (Lz - Aw)

Cix

L, L
b Ax<<min(71,72),muﬁ Ax*<min (L}, L)),

2?%1%&@0®ﬁUDﬁMﬁﬁﬁ:
1 2

Cr

In

L P&

R — (13)
nob
Cir

EAARR T, AN T 46 A 1 0 R A 24 4% b Y
W v R,
=~ 120002 VP (14)
BT A RE(13) MR (14) B 2% BB RE
LUAE .

\

, In u
“’_;1 _ Ci XPi‘I—owz (15)
Wo o, Ca P ~ Pwn
Ci:

AX(15) AFHHNEES i R R,
B el S — ) 3 T8 ) B (R A A W A s A,
A1 (7) AT TR TEBR O JZ= 1 ) B 2 5
Y G T bu iR S o TR Y E e /i N R T
A7) BRL AT (15) Al %E R AR I 2 A HIF [H]
AR AR

3.3 EHEloH
S48 FLJT TKA11 457, T401 - H B ™ 5 ik
B TKA11 HE ATREER], T401 FF W0 4 KR0E,6

KIRFNEAE . Hiitl, TK411 — T401 18] Ky 4% — i 5§
HEETE  EASHINR 1 iR,

F1 EAHE4 X T401 - TK411 FEASEH
Table 1 Basic parameters of T401 and TK411 wells in block-4 of Tahe oilfield

BASH I/ /m BEEl/s (ABUREUB Ao /m by /m r/m - e/MPa™" w/(mPa -+ s) Quop g/ (em’® +s7") AQugy g/ (em® - s7")

BUE  816.5 345 600 1.12 217.00 67.50

0.10 0.001 095 24

2 538.91 -368.75

TE b SRR myr, IR ms Qg e HHTFH T IR em® /85 AQuygy gy AT HU T IR AL, em? /s 5 ¢, ST

SRS R B, MPa ! s M HZ AR  mPa - s,



488 15 XA MR

%33 %

F2 EAHE4 X TKA FAHEEREESH
Table 2 Inter-well connectivity parameters of TK411

well-group in block-4 of Tahe oilfield

= HF L5 A U A R A om?

TK408 - TK411 3.20x10 78
TK428CH - TK411 0.33
T401 - TK411 3.78
$48 — TK411 20. 44
TK424CH - TK411 1.48
TK467 - TK411 0. 048
TK476 - TK411 0.22
TK457H - TK411 1.82

BT L IRECE FIB R SR A% T401 — TK411 JF:
ZIAILEA T R BN 3. 78 pm’®

AN, TKA1T i AR ER S, S48 Wi, 3 K
RME,8 RiLEIEME, (HEA AL, WIHEA
W Bh & T8, 5 L 0 A S48 — TK411 H: 4y i i
W, 2007 4F 4 A 14 H TK411 HIF 15 15 R B 5
(mu&%%ﬁmmﬁ#@%%%%?iﬁﬁ%ﬁ

HI(15) , 504 S48 — TKA1 1 Jl) i 18 f1%) B - ) v 1 A
4 20. 44 pm”

AT S48 BT TK4A11 -4 #f - [v) i i 72
(F€2), ZI4LL S48 — TKA11 H- 3% 0 T2 1 d i
HE T401 — TK411 H; TK408 — TK411 itk
%,

AT TEVHT, 4 — IR e T & 1 B TR
FEREIZRAE RIS A R S ) 3 A X 2 A
IV 0 R 50 ) 6 4 T A A7 AE T RN 0 A7
fiE, AB T4 — I 7R3 R 4% 9 o BT O vk S AV
it e B4 G I ) S A R Sl R

4 4Eip

1) o B 28 ) i 4 2 (] 6 2 K 23 O[] 3
TSR, b G e | VIR e N4 - T A i
ST 4 DAY 2B A

2) HZET PR 7R B2 0 HOHAE 23 B
He1e] 25 & TR R R W08 E B SRAE S A i Gl
PR

fFE5IER

¢ NREEFIREE , ¢/mL;
c(1,0) 4 1 (i 0 B2 7R ERFIHREE , ¢/mL;
c(i,0) R i 8 0 B 2 /R ERRIIR B o/ mL;
c(L,t) R L& ¢ BF 2 7R BRI B, ¢/mL;
el el AR i =100+ 1 B n BEZIAY
INERFIVEE g/ mL;
¢, A7REEFI B SEMARFE o/ mL;
Cur e UL 1,2 BIZEIEHRE , ¢/ mL;
ey FREEFIRITEAMRIE  o/mL;
E, AR R, JCE N
h R7= 2B em;
by hy 53900 A B 772 em;
i AEE T SR
iy i, 20 A 1,2 BN B SN A
K A ZERGBE R, pm’
L AR, em;
Ly, L, 53 5 A WL 1,2 5 78 B 550 388 A H: )
A FHEE, m;
L HHEERKE m;
n RIS TE] T SN B, A
nyyny S RWLIN 3 1,2 R Ta] Y A
0
p HHIZEE T, MPa;
p(r,t) K ¢ W21 r Ab B 7, MPa;
pa(ry,t) A A ¢ B ZI R AL i #h 2 R T
MPa;

p{éﬁﬁA#twﬂgﬁ%ﬂEEﬁ,
MPa;

pi(L,t) 2 B I A ¢ 20 L Ab i)
71 ,MPa;

p{éﬁﬁB#twﬂgﬂ%m§Eﬁ,
MPa;

p, WIS MPa;

p(é,tj% A, B R ¢ aﬁzué&w@ﬂ@%f
jj ,MP‘d;

psp SN 1,2 BFEIH T, MPa;

P! (ry ) A B IR 120 A EIR AL
HJEIE T, MPa;



53 4]

B WA B LR OB 4 DA% IR PR i T ] i 3 A

489

Py FEANE S, MPa;

Q FilFHL T H 7 4 em®/s5

Q4,05 73510 A BT H™ 4, em’/s;
QR A IR A RSN B B em? /s ;

r AR m

r, MHFHEAE em;

¢ FESE R EE - W S A A Oy B A

IRF 1), 7 3le) 32 3@ AT Hh g )RR ] s 5

ot S BIIE 1,2 5 i s
0 R BB /s
vy SERUEIE 1,2 3R A S Y

W, em/s;

(1]

(2]

(3]

(4]

wy ,wp T EEE 1,2 AIEETE, mm;
x AT TT 0 A BEE R, m;

Vp HIEIHEIE , MPa/m;

AQ, M A =R L, em’ /s

As ﬂﬂﬁj‘lﬁjﬂ}{i,s;

Ax HOPE LK m;

n N FERE, em’/s;
AT, TR

iz ﬂﬂiﬂ%fﬁ1$*§§,mpa *S.

& % x #t

FREVE, B, By /NG A5 BRI 4 DX IR B AR R A
T AL ], FIRPHE B £ 1), 2010,12(3) :
52 -54.

Wang Xisha, Yan Changhui, Yi Xiaoyan, et al. well connectivity
analysis of Ordovician carbonate reservoir in the fourth zone of
Tahe oilfield[ J]. Journal of Chongqing University of Science
and Technology: Natural Science Edition, 2010, 12 (3):
52 -54.

BRI, LB 5/ M. RIS T HER I S B i
EE AR [T]. SN0 ,2009,23(2) <121 - 127.

Qi Minghui, Jiang Minlong, Zhang Xiaoheng. Analysis interwell
connectivity for Tahe oilfield by quasi-interference test[ J]. In-
ner Mongulia Petrochemical Industry,2009,23(2) .121 - 127.

AEXHOHE o 1) R AR VL. S TR Bk R k4 A e 7 e
JEIASACBER [ )], il 5 R AR il B, 2010, 31 (1)
54 -56,62.

Zhao Yanyan, Yuan Xiangchun, Kang Zhijiang. Flow rate and
pressure variation modeling for production wells in fractured-
vuggy carbonates reservoirs [ J ]. Oil & Gas Geology, 2010,
31(1) :54 -56,62.

R 5% ,2002,29(4) :4 -9.

Zhou Xingxi. My second discussion on network-like oil and gas

(5]

(6]

(7]

(8]

(9]

[10]

pools and the exploration strategy for Lunnan buried-hill pools
[J]. Petroleum Exploration and Development,2002,29(4) .4 -9.
TRGTT  WRAINA. BTk 12 & o 4% 1) 203 87K 2l g 22 A4
BT[], PUEE AR ,2006,28(5) 153 - 56.

Tu Xinwan, Chen Zhaohui. The simulation new method of hy-
draulic theory in Fractured-vuggy reservoirs for Tahe oilfield
[J]. Journal of Southwest Petroleum Institute,2006,28 (5) :
53 -56.

ZEVL e B SR . BRI [ 4 X R P 2R 4 TR TR i 5
FEAE BT RIS [T]. A5 KR H BT, 2005,26 (5)
630 -631.

Li Jianglong, Huang Xiaote, Zhang Liping. Reservoir characte-
ristics and development strategy of Ordovician fractured-vuggy
reservoirs in block 4 of Tahe oilfield[ J]. Oil & Gas Geology,
2005,26(5) :630 —631.

EB/N, B, B, 55 BRERER A 4 T B ™ ae
WIHEBRITT]. Wi </ ,2011,18(5) :637 - 640.

Wang Yuchuan, Wang Nutao, Yuan Xiaoman, et al. Discussion
on deliverability evaluation method of fractured-vuggy carbonate
reservoir [ J |. Fault-Block Oil & Gas Field, 2011, 18 (5):
637 - 640.

MR, G /NG, 200 M, A6 ) Ut 1 2 il K Bk it 2
FRAIE——LASE T3 B H R s R B (D] Al KRR
M%7 ,2010,31 (1) :33 -37.

Chen Qing, Yi Xiaoyan, Yan Changhui, et al. Water drive
curves of fractured-vuggy carbonate rock reservoirs—taking the
Ordovician carbonate reservoirs in Tahe oilfield as an example
[J]. 0il & Gas Geology,2010,31(1) ;33 -37.

ERMR, T, TRk, B X R R R L O B R E
PN R 5T (0], R PR 5 T %, 2008,27 (1)
34 -38.

Wang Lidong, Wan Li, Yu Bingsong. Analysis on development
controlling factor of carbonate rock ancient karst in T4 interface
of central Tarim area[ J ]. Petroleum Geology and Oilfield De-
velopment in Daqing,2008,27(1) :34 - 38.

Wbl bE AR Uk, AR T, . o X 2 SRR B
VAR A TIN5 [ ] KPR A 3 3 5 5 9 ¢, 2006,
25(3):7-9.

Yang Yuanyuan, Zhu Yubo, Hu Zhifang, et al. The reservoir
feature and forecasting techniques of carbonate reservoirs in
Lower Palaeozoic for Tahe oilfield [ J]. Petroleum Geology and
Oilfield Development in Daqing,2006,25(3) .7 -9.

SRETCIN XA A, BTl B Btk i o 4 T 8 i i 22
HETR SR IC K I R [ T]. Al 5 R AR S T, 2010,
31(1):28 -32.

Rong Yuanshuai, Liu Xueli, Yang Min. A discussion on water
flooding in the multi-well fractured-vuggy units of carbonate
reservoirs in Tahe oilfield [ J ]. Oil & Gas Geology, 2010,
31(1):28 -32.

(T35 496 W)



496

Al 5 KRR R

%33 %

[12]

[13]

[14]

LRI PRSI B[] A5 R AR SR
2011,54(32) ;797 - 806.

Li Zhan-Dong, Zhao Wei, Li Yang, et al. The feasibility study
and application of development seismic inversion-a case study
from northern Changyuan oilfield of Daqing area[ J]. Oil & Gas
Geology,2011,54(32) :797 - 806.

HAE  PIVRER F LTS SR PR A B 3ih 1 it 23 )
HBRTTT. A5 R AR ML ,2010,31 (1) :49 - 53.
Zhu Ding, Sun Suqin, Jiang Jinyong. Application of frequency
division interpretation technique to reservoir prediction in Tahe
oilfield[ J]. Oil & Gas Geology,2010,31(1) :49 -53.

TR AR, PN, S I R i R = A R S A
BT 1], A 5 RAR T, 2011 ,31(3) 404 - 410.
Zhang Yunyin, Yang Zerong,Sun Shuyan, et al. Seismic lithofa-
cies interpretation of delta deposits in the Linnan subsag[ J].
0il & Gas Geology,2011,31(3) : 404 -410.
FHEEAE A ST, Sl i, S AR MR K 3t X 7R i

(L35 480 W)

[12]

[13]

[14]

T B ATV A BTN B B AR R R R AL
SO E R [T A 98 B, 2011, 33 (5)
488 —494.

Ding Yong, Peng Shoutao, Li Huijun. Features and main con-
trolling factors of carbonate reservoirs in Tahe Oilfield and
northern Tarim Basin[ J]. Petroleum Geology & Experiment,
2011,33(5) ;488 —494.

Ty 7 et i, bk, 5. B oD R R 48R R SRR
FLELLHEABSE[T]. A PR ,2011,50(6) :583 - 588.
Ma Xuejun, Fei Jianbo, Wang Jianbing, et al. Study on the sup-
porting processing techniques for the imaging of Ordovician
fracture-cavity system in Tazhong area[ J]. Geophysical Pros-
pecting for Petroleum,2011,50(6) .583 - 588.

EOBE, BRL B SR B R FR R A h R A IR R 4 SR
TR —— LA R £ 5 VA TR B o i [0 ] A1l 5 K
RAMR,2010,31(1) :22 -27.

Lu Xinbian, Cai Zhongxian. A study of the paleo-cavern system
in fractured-vuggy carbonate reservoirs and oil/gas develop-
ment—taking the reservoirs in Tahe oilfield as an example[ J].
0il & Gas Geology,2010,31(1) .22 -27.

FRAH RPN RBA 45, SEIR TR R £ i A B [ 1],
RPEATIM TSI % ,2009,28(4) 135 -38.

Cheng Qian, Li Yang, Xiong wei, et al. Theory of fracture-vuggy
carbonate rock reservoir medium [ J]. Petroleum Geology and

Oilfield Development in Daqing,2009,28(4) :35 —38.

[15]

[16]

[16]

[17]

[18]

BARIZBEMLI]. AR, 2011,50(1) ;59 - 64.

Yin Bingxiang, Yang Jianping, Yin Kemin, et al. Seismic inver-
sion and reservoir prediction in Yongan area,Dongying Sag[ ] ].
Geophysical Prospecting for Petroleum,2011,50(1) :59 - 64.
A IRIE TR e A 1] e b XA S 2 i e i)
HEEHIN[I]. AR, 2010,49(5) ;504 - 508.

Peng Cai,Zhang Yanchong, Mei Yan,et al. Seismic prediction
on high-energy oolitic-beach reservoir of Feixianguan Formation
in central Sichuan Basin [J]. Geophysical Prospecting for Pe-
troleum,2011, (1) :504 —508.

LR, i, 55, 5. MR8 4r 8 BOR BT A4 KK
AEA AL PO AR ST R B T LT ] il 5 AR <t
J57,2012,3(1) :135 - 140.

Jiang Qingchun, Wang Hai, Li Dan. Application conditions of
seismic waveform classification technique and its use in the
study of sedimentary microfacies of Pubei area[ J]. Oil & Gas

Geology,2012,33(1) ;135 - 140.
(¥ & %)

TG, 2500, REAH, 45, S5 AL R £6 45 B A B TR
AEMHEL]. KR AR 5T % ,2010,25(3) :98 - 100.
Cheng Qian, Li Yang, Xiong wei, et al. Discussion on flow cha-
racteristicts for the matrix rock of cavity-fractured carbonate oil
reservoir [ J]. Petroleum Geology and Oilfield Development in
Daging,2010,25(3) :98 - 100.

VLT, = 0. PSP R R TR R A R R H IR S
EAENER[T]. A5 KR THU,2010,31(1) <1 - 12.

Qi Lixin, Yun Lu. Development characteristics and main con-
trolling factors of the Ordovician carbonate karst in Tahe oilfield
[J].0il & Gas Geology,2010,31(1) :1 —12.

RAGHH 0 7. 35 T il DO DX P il s 3 ST R 43
FETRFEL)]. AL T2 ,2011,25(3) :61 - 64.

Song Huaming, Liu Jianjun. Study on fracture-cavily reservoir
fracture-cavity unit division method in Tahe oilfield 4 block[ J].
Petroleum Geology and Engineering,2011,25(3) .61 - 64.
PR, S, B V. A i) 2R T 5 il e 4 3 BT R
S35 EEFFE——LABE A B4 B 2R e = 0 R X 41
[J]. Al 5 RERS T, 2007 ,28(6) 847 - 855.

Chen Zhihai,Ma Xujie ,Huang Guangtao. Research on the frac-
ture-vug unit division of fractured-vuggy carbonate rock oil
pools—an example from the Ordovician oil pools in the princi-
ple producing area of Tahe oilfield [ J]. Oil & Gas Geology,
2007,28(6) :847 —855.

(i F %)



