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Abstract: Fracrability evaluation is the basis for the optimization of fracturing level and the evaluation of
productivity after fracturing. The tight sandstone reservoirs in block 4 in central Junggar Basin are buried

deep and poor in physical property, and it is urgent to improve the industrial productivity by fracturing.
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Therefore, the fracture property of the Jurassic tight sandstone of Dong 2 well north area is studied as an
example. Based on the experimental data of the rock triaxial test, the fitting formula of fracture energy
density and elastic modulus of tight sandstone is established. Brittleness index of rocks at different depths
in the study area is determined by mineral composition method and elastic modulus-Poisson ratio method.
The fracture development index of different depths in the study area is determined by the criterion of rock
fracture. Fracture energy density is used to characterize the fracture toughness of tight sandstone, and the
fracture development index is used to characterize the development degree of natural fractures.
Considering the influence of rock brittleness, fracture toughness, in-situ stress and development degree of
natural fractures, the weight of each parameter is calculated by analytic hierarchy process, and a new
quantitative fracrability evaluation of deep and tight sandstone reservoirs is established. The results show
that when the fracrability index is greater than 0.55, the reservoir can be fractured well, when the
fracrability index is between 0. 50 ~0. 55, the fractured reservoir is moderate, and when the fracrability
index is less than 0. 50, the fractured reservoir is poor. In the study area, the optimal fracturing horizons
of Well D7 are 4145 ~4160 m, 4470 ~4480 m, 5290 ~ 5330 m, Well D8 are 5120 ~ 5330 m, 5350~
5365 m, and Well D701 are 3900~3910 m, 4430 ~4440 m, 4455~4465 m, 5125~5135 m.

Key words: tight sandstone; fracrability; fracrability index; rock brittleness; fracture toughness;

2019

natural fractures

0 5%

B A B OT 2 AR MR A, W2, BT
J2 Ak J2 5 W IR T R IR R R A
WETE JK 435 P IR BU B 5 2 SRR L s
LGS IT R T BN fE W R 2L 7 ok, kR il i
JE 2 4R s Tl P Re D R AT R RN A
KRR BRI . S e AN TR 0 Sl
R IR 7 KU R 5w s e

il )2 T T 28 1 SR A 1 WG P s ok 3 A
JERNT et — R Rk, WaERTA
W2 P OB A PR A A S TR BT M S
BT WKL, T R A A AR B R AE LA
JEHUREE S, (A5 T TS, B
TREZLES .

HAET, [N 2 %% O 505 il A i )2
AR MM R T R, E R A B
W EAE)Z, o R 2 B 0 )2 T 2
Wi . FmE, A AR R T
Brin g sl e AR, XM TRERBED &
(T JIVE A R B2 12 R AR 4k &k B P I OE 4
BATEE 1T 85 U M R L RGN S E R T, gk
5 B2 3 23 A B, FUBE AR o AT R M T A 1 5
WEAE AR, R AE AR 2 f 4k 2 BOW P AL i A T TR 2

PV Z o

W, SR LA 4 KPR RBUR D & )2
BRI H bR, Zia % A A R W7 AR
KR 26 S R AR EE R BIRE, T —F
BEXFR)Z BOE A A B ] R RN B T i, B
PR T ST X6 = AT R AR, WA TR R
AMIEAL, A BETE KT — 2 B R OF & 4R LR
SHFo

1 TEREZEER

1.1 PetEis#

Je P A 32 0 IR I T 2 B ) — o [ A
PEBR, R E R R B AU, — B T
FRHCRAE™ L PSS M T
WANIETE 38 BOH SR Z B0 07 ik, IR b TR 2k 48
PRAEVEAN S A0 e 1k i A9 S BRE o A LAUTE BF 5 19 5%
fifi b, SCH SR A W B8 20 v R SRS — s EE Rk
TE T ST X MEPE AR K.

— BN, A, KA. IREAE ST YN
WetEa™ 4y, o5 HoBRr, e BE TR MR o i i T
IS S A MR RO TR A

W, +W

qlz carb

B,=—>— 1
= (1)

A=W LIS B BUR IR 7/ W a3 T i D EERaY.



%2

VAT, o VRIRBCE R AR AR 3 0k

225

YRR W, WA KA &8s W, MIRREE A
i W, e BT SR,

HE 4 X 2 JRAb = 4 XA TR B el ik
FA N BRI AL a8, Fa i b oAb T b e 3 B 5 M
B 7R Bro WF 5T S5 56 B A BC A % X DT JF 4133 ~

3904 mik % RECHEW A 4G )E, it 12 e, RS
OWLER K X5 R AT It 52 3 43 M, W ) o A
B R, PR XS A Yo LA s (22% ~
B%) . A9 (14% ~55%) K E, KA (4% ~
20%) . =tk (0% ~4%) Wz, AHEBHhFEERN

4135 m, D8 J| 4542 ~ 4545 m, D701 Jf 3901 ~ KB Kb m AR s, KAk AR i R e A
D7 D8 D701
i KA B Fi KA B Vg2 KA B
o = 7w = b =
AR am R KR Wk "E KE_ WL
R EE% RS EBI% B EB% B EB/% RO EBI% RO & BI%
3900 190 4900 100 4200 © 100 5100 2 100 3800 2 100 4900 ¢ 100
I I
Py - L H
4000 } ¢ > b L 3900 b
SaR 5000 |5 & e T el Ay i/
1100 % ] ﬁ'% A } 5200 - 4 & 4000 (/ 5000 iy (\
'1: \2 < "y‘ L F { \ X’ /
% I S100 T ¥, 4400 | ivd ; [_f \ 4100 I;ER ] %
200 | 5 ' ﬁ ) l_; N > < i
I Ii Ay 4500 |1 { 5300 LA 4200 @3 A 5100 /’ \L
4300 11 e WA i 1 i
] 5200 Lo i \ Y 4300 [/ \ AR
; i i3 Al Y g5 4 113 ) 1IN
4400 | i 4600 14 I i '7 AU &
= 4 RTAR! i 5400 - 4400 [ 5200 )0
N7 5300 [ L W IPA| | il
4500 f1 1 {4 4700 A HEoj 4500 |1 | L
50N L L A ‘ W vl 1HN
4600 5400 4800 5500 4600 5300 L
Skl A =LA Skl A =LA SR 4e =TW4A
A1 #RAXT HReEH
Fig. 1 The composition of rock samples in the study area
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Using elastic modulus Poisson’ s ratio method to

characterize the brittleness index of the study area
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Elastic modulus and fracture energy density

table for tight sandstone in the study area
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H i D7 S 4144 ~ 4160 m ., 4470 ~ 4480 m Fl
5290~5330 m 1] JE 4 H O ARG JZ, AT/E R D7
IR ME WLk 2405 D8 5120 ~ 5330 m Al
5350~5365 m 1] JE 4 H oA RL6E )2, ATAE R D8
2 ek 028 )2 75 D701 3 3900 ~ 3910 m,
4430 ~4440 m . 4454~4465 m f1 5124~5135 m A] &
P4 B AU Z, ATAE 9 D701 I R 240k ik 1 4
iy oy (VAN
2.3 ERMRETMH

SR S 7 0 TR 2 BUR D A T R PR DR A
B, HHC D8 HARE &R =T i 5350~5365 m JI &
TR R EGE , IR FEEEAT T SE B AR W
mE 11 iR,

WLk, %2 B 5353.7 ~5364. 4 m B~
AT — KAt AR m R MR, HELKEY

191.4 m, HZ AR5 HEM; 20 SOk B,
BB TR E AR B, W T A O kT
Do 2= B al 474

3 Hi

(1) BEXT#Z Al B 2R A 52 i [N 3%, 70 il ok
FHAT 0 B3 125 0 R A K L U5 H S T 5 XG4 4
Wit 807 ik, w1 08 IXOME 8 B0 B 7E
0.50~0.83, HAMETER L MBER M &, HE
ToA A M SR S T AN R BT U I 2 AR
JES A A R R R BOC &, T A 0 S
W7 22 2 JRE i RAE T 0T 9T IX S0 0 s W R
BT OB E 15T X QB B e R
KAV 1 22 5 R BB FIAE 0. 17~0.23, F 5P iR



230

o RO F

2019

MEAR

wE

/m

B E  BEE/mD R RAKFER) WERE Mtk ML EHRE

16 022 026 70 170 0
AR %vaHZIJﬁ

0 200 0
PBHTE
Austthy  FLEREE/%  /GPa

Memonk,

18 0

(N'mm-'mm~)

1.0 0

1.6

WimEE ATsoh  UEM
Rz BE

0 200 0 16 0 28 70 I70 0

01 0

300 0.15

025 0.4

0.8

| R
| RmaE

4200

4300

{4400
[ 4500

4600

4700

4800
5100

5200
5300
5400

5500

/\f\j\\\F\ D

Fig. 9 Comprehensive evaluation of reservoir fracrability in Well D8 in the study area
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Fig. 10 Comprehensive evaluation of reservoir fracrability in Well D701 in the study area
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