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fracture geometry in coal
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Abstract: Injection rate and fracturing fluid viscosity are two important controllable parameters in the fracturing design of
coalbed methane (CBM) well. They not only are the factors that affect the breakdown pressure of the borehole and treatment
pressure during the fracturing treatment, but also can control the geometry of hydraulic fracture. Through several groups of
large scale true tri-axial tests, influences of injection rate and fracturing fluid viscosity on hydraulic fracture geometry and
treatment pressure in coal specimens collected from Daning-Jixian coal field, southeast of Ordos Basin were studied. The re-
sults show that low injection rate and low fracturing fluid viscosity reopen the coal cleats, and branch joints connect with the
main fractures to form fracture networks with a dominating direction along the direction of maximum horizontal stress. With
injection rate or fracturing fluid viscosity increasing, hydraulic fracture complexity is greatly reduced and a planar fracture
tends to form. Increasing injection rate or fracturing fluid viscosity will also increase the treatment pressure. Optimal design
of the injection rate and fracturing fluid viscosity can enhance the drainage volume of single CBM well by generating a com-
plex fracture network at a certain distance from the wellbore after the creation of a planar fracture near the wellbore.
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Fig.1 Schematic drawing of specimen
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Table 1 Summary of experimental parameters
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Fig.2 Photo results of specimen 3 and 4
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Fig.3 Schematic drawing of hydraulic fracture geometry
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Fig.4 Experimental pressure profile

WA 4 (a) KB, I 4 DRUET) B35 TR
ANIK BTN i A v R il sh %, B Sl i
Ko GiaIE 3 Bk Iy 288 o Aiie 2 T /0 1R
T R I D SRR AN W i e R B RS SR A
WATESRAE T i 1T 7K ) 228% B0 ) B ZE5KTT |
MG, SBUE M2k ERB KA R IE S s, M
XEFIALES (B 4 (b)), il 4 A H 12810 2%

18 T2, 255l 5 K ) R B 35
FIRIRN , R AR E Fs 2E A AN B A A — 289 503
SR, (RO TE AN S UE R Z RAF) TP #RIRAS
fEfF ] IR EY e, FEIRlF 5 iR AR P R
WS B 2 25 17K ) BE R AT, 5 IR RIS R AT
T B R R, 25 5 10 I Xt 5 A A 0 WL 4

PEAT BTN FERG L R P IR S A v A B



%384 H4 SRR 5 Rk R R R FLIR AR ST B K S LT S 00 ¥R - 121 -

HZS, Z B FLHUARYE S BEAL RO IS | 76 5 2 72
Hh R ZERE AT RERE TR 2848 v | BB W sk T
BEIFAR B2 A R B . S5 A s 3 6 JF
fRIA L B 52, DR b 3R B I =35 A BB R TR g
(K 4(c)), 1l 6 K24 A EIE M — B B
KA | 5 — 2T B TP — 2k S G R g
AT B Y T R

Xt HE A e g 2o B, A e v g 2
SRS A T g B BE TR TR iR 2 R, AEXT IR
— I TER R TR R 4 Sl 6 # B
TWERN BRI A 5 S R s T
S — U BOIE A ) X LE B A S (A —
J7 T2 pH T B A S A A SR TP i S Y EE BE
BER, 5 — 7 T2 T8 5 1 T RO TR R 258
BERIRIB ARG, S UOT IR TR 2 5% 14 22 A
WTFIRY I, BLAb, K T 2858 7 e I 2= P RE AT J5E
A, B AR K, Bk 2 TR AR R 0 | iX Al
ES = RER( U PIPINEIN

5 ke -7 Hh X X Ay He 24t T4k

JFEZE0 N 5 PR K, s 285 e vh i B AR AR E 4 m’/
min, SIREERNS AL, X R Ty i 24k 51
4 MHKEE R BA HAURRE 5 T A rp i 7 330
B (RIS RFEEZ 5 MPa) , R B/K J) 5448 4
e AR A B R R B A SR T ) R AR
RARHIT FIBSKTT P oy SOREE 5G4 T =R

K I REE R 5
70 10
— WA 1

» o L
f’."\’%‘f‘\lf“u - _ - 1 =
%‘“ 42 "f Ao LR W 6 fé
a N
E 28 |) 14 %
/ - |z
14 m 12 4

0 0

0 36 72 108 144 180
f 1) t/min

5 DFHEIENME

Fig.5 Field treatment pressure profile
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Table 2 Experimental results

VLS WG Q/ JEZE R Ou/ (L& SR T BRI E )
%5 n (mL + min™") wn/(mPa -« s) (10°N + m) P,/ MPa p./MPa Pisi/ MPa
1 10 133 22.167 2.764 2.205 1. 834
2 20 133 44.333 2.682 2.523 1.771
3 30 133 66. 500 5.502 4.432 3.564
4 10 65 10. 833 1.912 1.534 1. 096
5 20 65 21. 667 1.385 1. 506 1. 154
6 30 65 32.500 3. 805 1. 496 1.269
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