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Fig. 1 Comprehensive geological map of KT—1 gas reservoir in Kuqa Depression
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Fig.2  Structural fracture characteristics and strike rose diagram
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Fig.5 Occurrence of imaging logging fractures of K|y in KT~1 gas reservoir
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Table I Development degree of fractures and gas production of K,y in KT-1 gas reservoir
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Fig. 6 Typical thin sections showing the micro fractures of K,y in KT-1 gas reservoir



TGRS - T2 EUR DR R AN 1 SREE 7 A AL 5 A SR AN —— LA AR 3 B KT ORI AR 51 A2 g 3

441

s 2 oW M | # 5
ﬂﬁfy‘?ﬂiﬁﬁz\/ 140 120 100 80 60 40 20
a 1 1 1 1 1
K,y| K, sh |K,bx K, bs | E km |E“s N, s |N,+Q

HEkm

Bl Fa-ty]
KBS
FEIE B [E]

¥ Ky-TAFIARE ; Ksh-FFEH A ; Kbx-BFMRE,; Kbs-BATRZTTH;
E,hm-FERRFIARE ; B, 40K ; Nj-HHMAH,; N4Q- b Hik—EmR, A

7 KT1#IEARFIALE # 58 —1B
Fig.7 Thermal history and burial history of K,y in Well KT-1

ZET R B S E SRR —hiE s, 52
ZUHE R A FUIA BN A /1 TR 4% (18] 3d, 3e; ]
6a, 6b, 6d) o R & 55 B I 44 i HF Y E AL O R
Brio2t iz A FEOY T ET T R A DT —
B (5 MaE 4 ), R Z T 5 DRz 5

3 MIEHRESHMNE
31 KR B

BT ABTSER W], LA K 7 BOM 1 584% 208 i
T 5D S A AR & R VR T 52 LA M i
IO BRI H T AR B TR LR B
GRS BRI U R 4 3 ) g B4
RN A E Y 8 BAT (1) 32) B i Bg
%%%%[22-23]:

2
0,8, + 0,8, + 058, — 0.50] —,LLU'(]((TZ + 0'3)

ZE[JO + 0'3(|8 |- |80|)/D“:|
2D (L, Lysinfcosf — L sinf — L,cosf

: Lisin®0 + Licos’0

D, =

(1)
, =0l e)
B (1 + 9‘7;/(7":4) D,
¢ = ibiD\ﬁ
Kix o | Kixi Z b3D 00326,.
|:Kn} = 2|:Km} =(1- C)3 2 l12“ |: 1 (2)
Ky, " LKy ! sin20[

J—:tqj :D\[)—{j%%éi%,ﬁx%_:g ) mZ/m3;a,l \0-2\0-3%%Uﬂ\7ﬁ5i

K HE /N R T, MPas e, e, 8,90 A
K T E] /N R AR TCEA s o ok e AR T IR
S 5% I Y SR R 45 0 JE, MPasu A A A TAAN
E N R PR GPas J, & FIE T A 24488 R im
B8, J/m*; e NS HT N RS T BB RIK N AR 52,0
S KSR B AS 5 Dy R B EE BT, S)/m; Ly Ly )
HRH ooy T 8] I RAE PR ITAR K, m; 0 Ry i 34
1,00 NREEITE m; CHRETHRY ;07 N
WAA RN ), MPa; o, A i 2L 5% TF 2 87N 90%
F AT B IE RN 7, MPas ¢ i 244 fLIR B, % 5n 54 5%
HILLE b, M5 i BT, m D N5 i A 54 4%
B BE , m*/m®; Ky Ky Ky, 50 3k 22 4] S s (7 7
By MEETE o) oy 0, 7 ] LB IER 107 pm?; Ky,
Ky Ky 50 R 56 i AR EETE o) o,y 0 07 0] LB 5
107 wm’s Dy R E B LR R, 45/m; 0, 05 i 4
BEREZAA L (°)s

T A A 3 N 7 3 1 b AT R T
FR T 77 1k A ke i 1 T S BB AU, ) i B A
oK Z AT LS BT A s S 4 R BB AL T . T
AR — AR AR ISP R R R
Z TP R 2 (WA A )24 S50 M2 iR L
YIPESE) By AR BTS2 e, PR O R A B T R 1Y
1) i S48 TN — RO A e A 45 2R

3.2 KiE R AL

FR 8 KT 108 VA% 51 A 21 10 1 o e 540 , % FH
ANSYS H BRIC A AT 8K 2F , 57 T KT1 A5 W 4% 51)



442

A ZH B b B  BERL v T 2 SR TR B S
ZRETR R GN)ZE (K 8) o a0k i e, ]
Xf B4 O B it A7 IR MR A B TR AR LA A A )
FERCIAT IR, IR (R 3 A S A b A Y
o N T EE RN, AR R R T A
SR T AR E B BUE . A A 1St
YN
o P 3Ai2 - 4Ar; )
Az Al - A
A -2Ag
- Z(Atf - Azlz,)
K E R R PER R, GPasu HIAFALL , Jo i 44
pNE AR keg/m’ s Ar, Rl A 537 g YN B 2 R
BEI 2%, ws/mo

)

W BEMEL, RrE.

8 KT1 SIS AL ANSYS il FTAR B

Fig. 8 ANSYS geological model of K,y in KT-1 gas reservoir
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Fig. 12 Numerical simulation results of structural fractures of K,y in KT-1 gas reservoir under different depth increment
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Distribution regularity and effectiveness evaluation
of structural fractures in deep tight glutenite reservoir:
a case study of KT-1 gas reservoir in Kuga Depression, Tarim Basin

HE Qiaolin™?, WANG Ke®, HU Chunlei'?, WANG Junpeng®, DENG Jianzhong'?,
ZHANG Zhiyuan®, SUN-JIN Jiajie"?, HUANG Qingxuan®, LIU Yuan'?
1. Research Institute of Petroleum Exploration & Development, PetroChina Tarim Oilfield Company;

2. Exploration and Development Technology Research and Development Center for Ulira Deep Complex Oil and Gas Reservoirs, CNPC;
3. PetroChina Hangzhou Research Institute of Geology

Abstract: Structural fracture is an important condition for obtaining high gas yield from the deep tight glutenite reservoir
of the Cretaceous Yageliemu Formation in KT—1 gas reservoir of Kuqa Depression. To study the distribution and
effectiveness of structural fracture is conducive to favorable reservoir prediction of Yageliemu Formation. Based on core
and imaging logging data, the characteristics of structural fractures in Yageliemu Formation of KT—1 gas reservoir are
described, and the distribution of structural fractures is semi—quantitatively predicted by finite element method. The
effectiveness of structural fractures is evaluated from two aspects: time and space effectiveness. Finally, the numerical
simulation of structural fracture is carried out under the condition of constant horizontal stress and increasing gravity load
of overlying strata. The results show that the glutenite reservoir of Yageliemu Formation in KT—1 gas reservoir develops
tensile fractures and shear fractures, mainly at medium—high angles, and the dominant trend is NW—SE, which has a good
correspondence with the maximum paleotectonic stress orientation in the NNW direction. There are at least two stages of
fracture in Yageliemu Formation of KT—1 gas reservoir. The first stage of fracture is invalid, which was formed before the
depositional period of the Neogene Kangcun Formation. The second stage of fracture is effective formed in the
depositional period of the Pliocene Kuqa Formation—Quaternary (5 Ma until now), which has a good matching
relationship with natural gas charging, and is an important condition for the formation of large—scale natural gas reservoir.
The fracture spatial effectiveness is mainly controlled by the fracture density and fracture opening. The fracture density in
the high position of anticline of KT—1 gas reservoir is lower than that in the wing, but the fracture opening is larger and
the fracture permeability is significantly higher than that in the wing, which is an important reason why Well KT204
located in the wing has the highest fracture density but the lowest gas production. The numerical simulation results show
that in a certain depth range, with the increase of reservoir buried depth, the density of structural fractures decreases, but
the aperture and permeability increase significantly, and the effectiveness becomes significantly better, which is more
conducive to the efficient flow of natural gas in the reservoir.

Key words: deep strata; tight glutenite reservoir; structural fracture; numerical simulation; fracture effectiveness; Yage-
liemu Formation; Kuqa Depression
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