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Rock mechanics and fracability evaluation of the Lucaogou
Formation oil shales in Jimusaer sag, Junggar Basin

Wang Xiaojun', Liang Lixi®,Zhao Long' ,Liu Xiangjun®,Qin Zhijun',Li Wei’

(1. Exploration and Development Research Institute of Xinjiang Oilfield Company , PetroChina ,Karamay ,Xinjiang 834000, China ;
2. State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation ,Southwest Petroleum University ,
Chengdu , Sichuan 610500, China )

Abstract : The shale oil reservoirs are characterized by low oil and gas abundance, poor permeability ,no natural produc-
tivity or lower natural production capacity in single wells compared with the lower limit of commercial oil flow,and fast
energy decay,etc. The application of efficient volumetric fracturing technique to horizontal or multi-lateral wells is the key
to achieving efficient development of shale oils. In order to evaluate the fracability of the shale oil reservoir in the Lucao-
gou Formation in Jimusaer sag,sufficient experimental and theoretical studies were carried out. The characteristics of de-
formation and failure , mechanical strength and their lateral variations in the Lucaogou oil-bearing reservoir in Jimusaer sag
were recognized. And a new method for evaluating the fracability indexes was established based on the analysis of the fac-
tors influencing the shale reservoir fracability in the Lucaogou Formation. The results show that due to the significant brit-
tleness of shale under deformation and the well development of fabric planes such as bedding and micro-fractures,the in-
trinsic geological and mechanical conditions of the Lucaogou Formation are favorable for the formation of complex fracture
networks under fracturing. There are interlayers characterized by high rock mechanical strength and in-situ stress in the

Lucaogou shale reservoir. Therefore ,to maximize the effective volume of fracturing in such reservoir, the artificial fractures
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should be designed to increase the connectivity between upper and lower reservoirs, while the fracture networks should be

as complicated as possible. Besides,a new fracability evaluation method was established using brittleness index , horizontal

stress difference , interlayer stress difference and fracture ductility, which can simultaneously characterize the ability of

volumetric fracturing network in horizontal wells and the vertical connectivity of artificial fractures. The analysis based on

microseismic fracturing monitoring shows that the fracability index evaluation method is very suitable to evaluate thin al-

ternating shale formations typically shown in the oil shales in Jimusaer sag.

Key words : brittleness , fracability index, volumetric fracturing, rock mechanics, shale oil, Lucaogou Formation, Jimusaer

sag, Junggar Basin

TH S 3l Tl T AR DRI A 1w A R
M H AT A B O A BRAEH R TR TT & 1)
P, JUR T I B e e 2R T 2 U
FREAR A# 2B RE ) 22 55 M SRR IE R 29, 5 DUESUR
I7l, SR B — B A 2R R el B AR = REMR T T
AP T B, FLAE 2 Bl e AR RS i
JRTRE— R B o 1 5, e v e ) g
etk 245 SRR E G A, SEEL B X B Rb2 R 4
P, DL BRSO AR BUR 25 ORI i
B X MRS i A BRI R I ST S A
ZEGEIFRIF R ST Tl s R A Bokiz 7

il )= AT R SRR A = A RERE A R0
YT B PR o, A R A RSO e . TR
)R SRR AR , B 5 SOt s 2 | HLRERS B A AL
PR 90 38 i S5 AL BT R , 418 v R i AL 2k 1 T
FRZEEHOR o )= AT TR AP B O 50N
AR BARH LAY B PP R R TR SO A
SRR . RIILUOR, 8 3k R e 45 BORAE iU
filf = B R] TR JEHUS T RAFR N RCR  HEA T
PESE AR RN 7R, Rt AT B Mt i DU )=, T
AMGERCRIF A AR . ST, [ N Ah e AR O
2 ] 2 PR T R, A B B PN a4
S OTIE TR R 3 KK OHT R bR
ARZEVEAT . 0T IR B B A
i, 7% 18 P R 5 — 1 JRy BRA: , SR T e 415 0 W 3R 4
P R 15 H A SO i — D s AR AR A i
FIml R . Q3 THEIZE A48 bR S L BT R pr Y
ARZEPEY . FE T DUS R R4 IR AL, 5 R
JZRLE 7 PRAEGS AR A LA S P A 40 25 5 IR 3%
F SRR W RS20, 5 G P 1 K DR 2 1 | ) g 2
TIZ 3R S ) AR R IR S S A T (R g R
) S HBHEAREAT AT R R . QKL T H BT b
5 TRARARBT AT R o IR RIE TR R e SR
AL B Wi J2= 20 o R B T BT AS  [R) p e 7
e T 2R A ™ HH BE T BV AT AR 7 e AT R YA

W LEHU R B RN 7 2 SR LR L, 2% 18 8 H: i
IHFHBA B L7 =L B ST 7 e 2 55
JEZLT RS RSC BUAK 2 7T TR 2T, A TR ik J2 7T
FE 2k A e | 2 S 75 5 T SR REAS 1A 3 T 114
e 0555 SR AT R 4 5 ] A e | AT R 1 E B R
GRTIT , 1 T8 2 5 I PEARRAIE L) R 20k i b ) A
[5] , AT 8 A TE e — B 2 ] TR 2T D7 iR &

VNS IR S M 233 — e 2 VR 2L e v e o v
FIRTAR SR T2 B 2 —, S U W AL ) R R
DUR, BA G — R G2 & RO R
TESE /MR B URRAE D S 2012 4F ISR, YEE JR 2 M
REFIR U1 — 58 25 5 5 Vi 2 0 2 Tl 8 1 A 7 5
B, FEAE AR TT S 52 8 3 v BB A 2K S S R AR T 22
SEREME ST &I AART L AR X
T TUEGEZ  FFICAUE 2 I AT 12 R AT, T
TP T BV 2 BRI T S AT R R T v, A
TR S R T AR RS

1 m ettt

1.1 ZHEHHFHE

.11 XA &R iR

R TUE RS S B KA ARE AR
AR R AR A, I S BT R A AR 7 vk
P (GB/T 50266—2013 ) ) (A CER X AL AT 1)
H IR G O B AR AR S5 2 e Sk R AR 1Y
HEZ A 0.96 ~1.00, FIAIE A 0l & B 5 HAR
ZHH2.0~2.5,

SEG AR, B ST A A A A 1 [ A R 1R DA
FFP 0.05 MPa (1410 285 3 23 [7] 20 fin 28 6l & B 2 1) 7
U I L, ORARE B A S S s g v e e , SR
PLEEFP 0.5 ~ 1.0 MPa féin 238 52 it fin b 1) 2 s , B 28
TRAFBEER , 1 [F) A5 W I 53 B 1 28 7 | il 1) A8 B iz

AR AR AT R



3 1] /N A HERE IR A AR BRIR M

FERDB LS U

AT TR ST R R A 663

1.1.2 = 4hJR4 50 F 69 & A 34 4

NN T, Bl K = Bh s 248 o 806F 1z () 1 g —
N A AN & 1 s, Sl g0 O 58 B 52 Bl TR
S G, SR I B TR R 3 K (0,15,20,35,45
MPa) , U F 560 B | SRR B3, TR EL A ; @07E 1
Bl =k ( FELE 2050k 15 7135 MPa) JE46 5600 F , 78
A ) 2T A A ) 15 R ST, R B A A o AR
TE s VR (H 58 IS, I 7 Bt 7R Rk . X R W
A T IURE S 058 A e P R A 5 B4 R 4 52
5 A RE R 2 T (181 2) | Bl A 1F T IRRE R 2
FERBA T I3y 1 A B o S Ak, B SR IR B v B
TR i PRl 3 K, R A 3R 3% 387 522 B0 Oy A Y D)
IR, FLAR SRR WA 5 TR Bf 350 il i A2 J2 B 3
S R AR GE M TH S e, BV A R B A0 R IR AR
WA R R

ZF L SEI R 2 AR T R S R R i
PERFAE , H LT AR 7 [R5 0 (3, B (R Rl
TRPUESR AR R AR T T A B AR R
A, J2 G A% A A T 14 2% T K it B R R
FE . BEA TR AR W ZRRE 2 H I & B A B

TR S 24k

AN, s R4S SR RIS S I Y G 3 2 i 2 2 B
KH FBA AU A SRR, BN K
7 1) A% ER AR f5t R 3 B o, T 58 114 4% 1) S
PERFIER B35 o RIL, 5 A 7727 50 B A 45 1) S ok
O AR R 7 1 AT R 4 A M 5 R A TR TR

141 (0)/MPa
180

-0.015 -0.01 -0.005 0 0.005 0.01

B2 ()
0 MPa wesssssesssseese | S MPa  mememen 20 MPa
----- 35MPa —--—- 45MPa

PIL 35ARIR MR % 22 P REIR 2H 0 =il
FRAERF) = 7R £
Fig. 1 Stress-strain curves during triaxial compression of the

core in the Permian Lucaogou Formation,Jimusaer sag
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