% 26 % % 6 0
2015 %6 A

xR A WA F Vol. 26 No. 6
NATURAL GAS GEOSCIENCE Jun. 2015

doi:10. 11764 /j. issn. 1672-1926. 2015. 06. 1165

NaSEEREEIEN T E

ﬁ/i\/j”l’_ﬁiﬁil 9?7—%‘ Hﬂl’é‘—ﬂ%ml’éﬂg‘%’%z
Q. BHH G HRFBABRRATALAR"ARELE LT, W) KA 610500;
2. E G HARARAR A 55, AR 610051)

TE.TEXEZRIER B4 ERRA AR EGESRE, RBREHEENERLE T LR, ETL
AR B E AL A AT REMETEEGEFEL AR EL T LR R4
T -REABET BRI MBI R RBRGEERERBROGBEEARKRGEF LR
A, AARNTEHTHONAZTRBLBFEOINARAEZL, B LSRN B B Lk
FRABEIATEFERETiEE HFREREATERGIFNT X BFTRA X0
RE, ATHEESLAHMBFE, THZFENTEARESNZR . TER RN T 0~0.225 Z |,
TREMAERAK, ERRRE ;T EEZBEANT 0.225~0.5 218, T EMERE—%,EZ L REF;
TEMZBANT 0.5~0.8 20, TEEEER G, EMELZTREZE, KAHGIFHF kT 57
FmN ZTEGALDEARETEBRLZIA 03928, TEBEE —K . S ZEXBRA L AFLE
W RSB AT 6 O B M 4 R — BB AT R AR LI B R g AR T R R LGRSO i B AR
AT B8 3.

R : M A0 7T AR s Wbk s 7 S ik s R R 35 @ 5 °T SRk R &K

mESES . TEI32.2 MEAREARD: A XEHS:1672-1926(2015)06-1165-08

5| A& : Zhou Jinzhou, Xu Wenjun,Li Yongming,et al. A new method for fracability evaluation
of shale-gas reservoirs[J]. Natural Gas Geoscience,2015,26(6):1165-1172. [#X 4, XA .25
B, 5. DUE S 2 W EVEPEA B kL) . RER A BRRL 4%, 2015,26(6) :1165-1172. ]

XA AR R AR T B N . AR T e
PE R BGE 5 T TR RBOE SR T R B0 L. (A3
AT B 2R B0 P B8 TR AR AT A — € B SR T B R
5 DR 3 2% RN A% 4 T U DA ME 8 P 0 05 6 )2 AT

0 7l

SRR A TR R ) 0 25X 10% m*, {H
w1 T [ N U TR KR B B BRI 2 g A

(1%

A AT A R R B L TR M 5 H . BUR R
J& TARAL KB — AR A Z .90 76 LI 1 i TUE U
TG R GE A RS IR TR RS k. R
TSI )2 RO ROR L B E R R 20
Jo X BUA U IR (8 ] P AT B2 PR A

A HPE PO O 35 T A SR Pk R RO
5o RAME & O HEAT BEAU 52 5 ) 52 36 0P L %
TARRY R 5k B 0T e U2 E R AN v . HARAE A

s B H#1:2014-09-01; & E H #§ : 2014-10-30.

Fedt . PRIt e ms —Fh i B 9 5UA U E T R
PEVEA T3 1% DLE i 08 2 4R {4 = .
1 EAB&

Chong &8 | RGO T4 A J2 15 K T
e 242 e v B AT BE A8 i A A0 SR T R 45 1 7 BE
AP o SO AT P o (EURE S G U R R
25 A RO R B ER R RS . T TR )2 BOA IR

BT - H A FH AA R (45 : NCET-11-1062) 5 [5 ¢ 5 a5 il UF 78 & 1+ R1 (“973™) T H (45 : 2013CB228004) 5 14 1] 44 7%
AR 2 AR H AR S B BRI (45 :2012JQ0010) BX 4 BE B .

TEZ R A 19625, 5 WAL ABE A, 082 18 4 A 0, 32 %2 A 35 il A0RE S 7= B985 BT B R B 5% . E-mail: zhaojz@ swpu. edu. cn.

BWAESE I SCR (1991, B bk A B FE A BB K I MR R IE AU, E-mail : 746929967 @ qq. com.



1166

X R A

3

» #A ¥ Vol. 26

FLBLE A 2 B — BO% 9 a5, FLBRE — R
AN~ RBERW TUA R TBEE KA
101 ~10" ™ ™50, HLGUR K 2 P9 K 9K 55 T 45k K
T Dol M 0 3R B )2 s SR T T TR R 2
SR I BB 2% . DR H R BG BRL UBE 4% PR R 2
AR e AL DU S R 2RI 1 oK

B ) s B AR T e U 2 O ) T B
RIVAT 5 TR R K g SR 1 38 A = R R IR
B 25 3t o555 1A A5 G P 9 20 BT T RS L TR R
G SCRHHL % 58 - T JE B0 A% i 2R 4 T 25501,
AUTE T M T RS2 2% 114 228 5 0 2% L AR A 19 i )2 o
AR SRV BN S =R BR A D

U 2 4% 00 T 2 1) BEARUSCR 3% RV L 1
SR BN R ) 2% SURRAS T R 5 R B0 it 2 s 1A
I REAR IR 2 B AL 47 - DU AT e P B IR AR T
BCR B ARBOR . U T RRCR BR 5 00 i
filf SRR AR G A0 3 Bk TR T e S T 2R . (3
] s BB 3t DT 3 T LAV AR UK ) e 2R B
LA RIE . 5IER T 2K, WL ils k)= AT
Bk w3 D A2 AR R) B 2R T ZHOR SR 82
T2 A2 2% SRS ) 2% AR AT A2 A8 R I 6 J2= oo (AR Y
R4 LA R AR B ey 28 U A i 19 g

11.321
FERT S SRV=5.094x10"m*
K=0.000 110~ pm?
/=91.44m A G=1.98x10"m*
) 8491 p -3 45MPa(lHE) SRV=3.396x10"m*
= $=3%
x S, =30%
IH  5.66F A G=3.68x10"m*
f{ SRV=5.094x10"m’
=
B o83

1
%1000

1 1 1 ]
3000 4000 5000 6000
Hefa)/d

Bl1 SRVEESH#RI=SENXRRE"

Fig. 1 The relationship between the accumulative gas

1
2 000

production rate of gas wells and the SRV value

2 MEBEZWER

A A s D M S 2 A 1 £ BBk S B
R A% . Enderlin 5" A G045 7] JE 1R 5 44 8
W P AR P AT 5% RT LA o A R A AL PR R
ik BRI 22 A1+ i BT LA P JC 000 BIR 70 1 5 12 T PAY 2 45
FOk W, Mullen S5 2 R GE L BLA5 H T TR R
fiff )2 AT TR AL 52 0 DY 380 32 A 45 DO AR A 3 L 3t )2 4

S AT A S A AR B T CR AR 2Bk VTTIRR
PERBLWTZD MR E KPOIRAE . RS AR
HEZZ WP RER T 0Ua e 908 i R AR R g
Lot L 3 A0 455 o Rz T OB BR B L P9 AR AL 3t 25
HAb R ER . FE T [ SN 5¢ k8 K A s B 4R
T RSB I T 4 N R Z I AH L SE & LA
N VU = AT e R i TR 2R e e L BT 2R
TR R OR 55 T R L b B2 o DR SR AR AL TR
2.1 WERNE

HAO BT A e S AT B A R I
W 4 T DR B R S W S A 0 T i AN T i I A v
B B OB AR i, BB B I Y 98 R R TR 1
RV ot DU AR TR B 2 B B TR R A
HEE LTI A 0 W 2 B AR IR AR IR AN B 7 A 2R
BRI T N RE8E R R e A I Bet s kA
SCERIRA RIS O il N TRL4E /) U RE )T
W R B AR 7 ORI D ) P e o i
JETE B 4% 1 2 48 I 45 14 B SBOK

AR ] PS03 I SR 2 AT R AR B B 2 5
LR R M 2 i OR AR DA M o 7 T 24 114
GyREPESII H R DU I R RO
07 ¥ EEALE T W AL Bk [N (D JRE A 4
ZHE 2 1o 7Yy S R A U e
WP R R AR Y T 20 HOR A e 1 4 K
AT FE i 24 e LB« 5 22— 2P B BF SEAIE
WIER AT AN A E P BRI B KA. =
BRFIGRIR L Wy S . b ERRE R R A B R R
METUA M TE R T 20 41 12 2 80 1 IR ok 1
TUA B SRR PR B REGE R BE T IR A FE SR T 0
TEJE ST WA RE TT o DU RO R Ry A L
% Btk B . g KR Z RGO T Lk 2 Fhor kit
AR — B H G BRI . 5
LR N R N N .

B, = (WQFR + Wean) /WTU\ (D
_ YM—=YMow )
YWMuar = 937 —— ., <1007
_ PR 7 PR cmin 0
PR e = PR. — PR.. X 100A (2)
B. = YMrir + PRgrir
rit 2

X D—@ . By AMeTEFEE.0 ~ 1;Wam N A
P KA B S E 55 Wen, HRIRERT )5
(FEEAEE =0 7 AR B R R 413D s W e,
HET YR YM NES R E . YM o 5 YM o,



No. 6

RAEME . R B A ET EEIFNH 5 % 1167

S R X R K B /N B S R GPas YM iy
K — LA B R0 ~ 1;PR A IAM I,

K s PR prer A — AL BITAAS L, 0~1,
2.2 HRRFME

Wiy 4 457) P S — TR A it )2 A3 M o B Y
R, RO T e 4 i vp , 488 T2 )5 2 37 24 4% 1) il
JEAR I RE . Hi )2 7 ) P N K Ty 2 4 X
M JZ 5 A 2R R T B OR B2 O R RO, Y
b2 W7 SR P A N B AN TE K T 2 B AT A R AR B Y
KR ZABEN A W] REAE K JI 285005 HPER T &
A BT U IR . — HK o 23 48 A w50k Y 3 K AR S Ak
SR A B 2% . TR L, 2 %) W 24 900 1 A
/N S b2 B AT R R

TE 4R P BT 28 ) 2 v, AR e 2 A% i 2% 4R R i AR
TEAE OUK 2445 73k 3 R (I 2) . TR U6 2 48 W
R AR IR UL [ AN I Mo, [ A, ] A
VT 40 1 L RT D E ad S  DUAS (H R AE R 2
BEXT X R 00, A ST R R SR AT TR
S R LI (R TS 7/ e R 2y <Ay v o

K, c=0.217 6P.+0.005 9S° +

0.092 3S2+0.517S,—0. 332 2 3
Ky c=0.095 6P.+0.138 3S,—0.082 4)
PC:Gh_aPp (5)

Kool T RIZAE W 2405 Ky Oy 11 Y 5% Wy
BWNE s S, s A YLk . MPa; P [ Ji » MPa;
a AN R0~ 15 Po N LB J1 . MPas o,
K- de /N T3 MPa,

(a) | B9

(b) 1 245

2 REWHR 3 MERRE

Fig.2 Three kinds of deformation condition

(o) T 242

of the Crack front

2.3 RABEE

R AR 583 T A 45 Y B R ()2 A TR 2
T — B VA Gk 2 R AR5 AR B A 7 B R
il 2 IR A R 4 T 2% Y A SR o AR T A
FITR R AR 55 1) — AR AL T A 5 B2 e BUIR 25
JUAREZ PR IRREE RO R H H 28 T Ak
ARSI F T IR K AR RLLE X U )2 T R

S

PR RGN M MAEY SR AT 2 A B
AT T 22 54 4% FIt o 0 4% 24 4%, Bl R ZE i
BN AT — W ZE B R T, BB E M 2
BT 1 A AH L 7E 3 XY i 4% M L 3% BE A RE PR TE 3R 5
R B2 0SB B 3R, GU
EAY SN N AR &R I Y PN
BRI RAFAE 2 RGO < A Ol — : K T 48R 1B
TR RIR G, , 3 BOUK ) R EEUT B KSR S48 1T fif
[ 3Ca) 8 3(b), &/ 3(d) 131 I =, 7K J1 24 5% 1 4%
3k A R SR 4K ] i A 1, > B AN R AR
S 4% W HE 78 2 BE T OE Y f B, R A% S I
BRI K 7 BB W 3 3, R Z N R SR B A DR R A G
[ 3(a), & 3() J& 3Ce), & 3(DH ], M GU 25>
IR 7 S5 ST 28 2o o T A0, 7K g 2R S A 5 A
HREE S KRR G h KRR 4E B B E . 5
BEWN R ) HEATC G . K AR B4 1 I I W) F 4% 9
RAE 5K B o 1 RIRMEE T MG,

ARG R LT K T s B B KR R Ay
RIRZEEE P e J) & DL T R AR 24 5% , It i K )
S RO T ORIk 4k, HoK Iy 24 4% Pl K imi R
K L RE RE TR 1 A 2% 11 24 5% ) 2% LR AR 15 2 8 K
1) i 23 50 A B, X 7 19 AT e B R N O —
HUb, R HZ oK ) 34 EaERe s or 5 KRR A
B H R IRMEEA 5 TP )a )2 1 AT Fe Pk AT

_7/ z

ERE o ORI @RABEIK,
. & " .
mﬁg‘%\ﬂv 4 ARSI
I
(@B AN —
(O FIREG LA

NN
AN

(O B

(ORI GKIT
B3 XARESXAFAEZIIEATE

Fig. 3 Breakdown of interaction process between

hydraulic fracture and natural fracture
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A New Method for Fracability Evaluation of Shale-gas Reservoirs

ZHAO Jin-zhou' ,XU Wen-jun',LI Yong-ming', HU Jin-yang',LI Jin-qin®
(1. State Key Laboratory of Oil and Gas Reservoir Geology and Ex ploitation
Southwest Petroleum University ,Chengdu 610500, China;
2. Gem machinery Chengdu Equipment Manufacturing Branch Company ,Chengdu 610051 ,China)

Abstract: Fracability is the capability of the shale that can be fractured effectively during hydraulic fractu-
ring. According to the network fracturing construction practice of shale reservoir, by externalizing shale
reservoir “effective fracturing” concept,the practical significance of fracability evaluation of shale-gas res-
ervoirs has been clarified. So this can be described as the probability to create a complexity fracture net-
work and large stimulated reservoir volume in shale gas reservoir to obtain high economic benefits under
the same condition fracturing technology. The consideration of the existing evaluation methods for many
reasons influencing fracability was not quite comprehensive, which leads to the inaccuracy. Proposing a new
method to evaluate the fracability of shale-gas reservoirs by taking into consideration of the factors of brit-
tleness, fracture toughness and natural planes of weakness,is more comprehensive and scientific than be-
fore. Shale fracability can be divided into three levels according to the reservoir parameters. Shale with low
fracability (fracablity index of 0-0. 225) couldn’t be stimulated effectively. Shale with medium fracability
(fracablity index is 0. 225-0. 5) could be stimulated effectively but the effect is actually modest. Shale with
high fracability (fracablity index of 0. 5-0. 8) is the best choice to be fractured. It is better to choose shale
with fracability index above 0. 5. The new method was applied to Longmaxi shale in the Sichuan Basin. The
fracability index is 0. 392 8 and the fracability is modest, which agrees with result of microseismic monito-
ring. Applications in the Longmaxi shale show that the results of calculation are correct and soundly based
and that the suggested method is practicable for use, which can be used in the selection of wells or layers
for fracturing.

Key words: Shale gas; Fracability; Brittleness; Fracture toughness; Natural planes of weakness; Fracability
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