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Method for fracture effectiveness evaluation based on 3D Mohr Circle and its application

Lu Yunlong Lii Hongzhi Cui Yunjiang Chen Hongbing

(Tianjin Branch , CNOOC China Limited , Tianjin 300459, China)

Abstract: Fracture evaluation in complex reservoir is an important part of reservoir research. Aiming at the difficulties of quantitative
evaluation on present fracture effectiveness in complex reservoir, three-dimensional Mohr Circle method based on critical stress fault
hypothesis is used to quantitatively analyze fracture effectiveness using geo-stress and fracture parameters acquired by array acoustic
logging and resistivity imaging logging. According to the distribution characteristics of stress field around the borehole, a reasonable
geo-stress model is selected to calculate the three-dimensional stress of the layer. Moreover, fracture dips, strikes and other proper-
ties are collected through imaging logging. On this basis, according to rock strength theory, the normal stress and shear stress of
rock on the fracture surface are calculated by three-dimensional Mohr Circle, so as to obtain the friction coefficient of rock fracture
surface. The critical stress fault hypothesis is used to quantitatively evaluate fracture effectiveness characteristics. The application in
JZ oilfield of Bohai Sea indicate that the friction coefficient calculated by three-dimensional Mohr Circle can reflect the differences in
fracture effectiveness, matching well with productivity and able to be used for productivity analysis, so it is an effective method for
fracture quantitative evaluation.
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Fig.1 Stress distribution characteristics around wellbore
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Fig.2 Discrimination method of geo-stress direction

1.2 WM ATERE

o b ) B 7 1 A 22 o R T S R T B b
IR —FP AT AT T . D BRI B
01 E Se R % B M 4R T B A 1) R AE SR A AR
b DX S5 AR 328 FROAS [ ) 446 6 A5 T80 s 9 5 R0 K

ST o B T T T S 2 0 g R
6 )2 T SRR ST 18] (9 R 3 5 77 A DRI T L 3 B
B PR AL EAT VB RS R AT LS R g i ik = 1)
IO T3 AN 4 HLAg KoK R R T B R .
T NV F7 5 8 PRI 3507 3 0h



566 al H

¥ ki 2018 4F %6 39 %

~h
JS\, = J og dh
0

rhmax Y (S,—ap,) +pu(S.—ap,) tap, (2)

1—v

Shmm -

. KU<S\,— apy) +B.(S.—ap,) +ap,

R 1 20 75 5 0 S 5 R B BB ) A8 L A IR I 22
BB B RE A ) 2E 28l 5 (2) 7T LA B %
SRV \95- 3 1) = 1D VAP B NP N 2 B B N [ B v B
I 3 22 S R DR Mt R B /N K F2 0 ) AR B
Tk L DX A L T8 SR K ) s R B A R R S S 50
JE 3 DX ) R BRI/

1.3 ZARESERANAXER

HEES R RIE e #h B A iR g R R
B E R R ERE SO LA N S5 E A AR
SR EE O AR I — A ERA R B X AR T AR AT DL g 3
G oA A AR B IE N 1 5 YN S AT R R . REHK
PR el VAR (IR Ay 3T S VI RS R DVAPAR
J& Mohr-Coulomb 7t ,

=S, + ouu (3)

M ATEN IER T IR s IS S8 LA A N

g, o a,

(a) ZHERURBIE M &4 R

RATBIN DI R4 B RAE 32 RS T A RGE Y 15 Y]
IO 1 AH A BL4% A A PR B R S R T I
p=t/o, (€))
VA R B W A T L BT REAEAE RS B
a2 D A 2R Y 22 A DR e o o JEE 9 AR RRE 6 L
L 531) 204 2 A A

2 M =4 5CIR 15 73 Bir 248 A A5k

2.1 Z#EREVTEAE

Fi1 2 () R JEE 48 A MR B 203 R Rk Tl _E )
JO2 )3 5 IERE T o phy T B Ay 5 1) BB PR B TR Ut
R = e SR A SRR Ry 5 YIR g (3D
ATLAE X FAL - LA 3 () ], =1 A 8k E T
(e 1] i 7 7 fie ROK A F2 0 7 e /N K 20 ) 5 AL
BiIE I Z 2201 0205 E X T 3 DEIRE L ZREELE =
Y R[5 rp i A 067 8 PRI o R AR A S RO
fe/N BN TR e A gy AT E L RUFIAT 29,27 S
B E 5 2 A/INME RS AT FERL 2 A/ BB [0 A i A
J50 B A2 s B B A 2 AR 2 o I Ek L P 2R IR 58 i B
o BeEE P A =4 SR A g AL E LA 3(b) ],

9,

g,

(b) =4ERU/RIBRTE 447 R

P—= 25 /R B S s HN—TE 0105 SR L3R5 D K—7E 010> SR EMZE 8 s M—7E

o203 BRI B ST A

B3 A REDE=ZH#EREME P LWRTFAZE
Fig.3 Representation method of any fracture surface at the position P of 3D Mohr Circle
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Fig.6 Comprehensive logging interpretation results of Well X2
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