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Response of Dual Laterolog to Fractures in Fractured

Carbonate Formation and Its Interpretation

DENG Shao-gui, WANG Xiao-chang, FAN Yi-ren

School of Georesources and Information, China University of Petroleum, Dongying 257061, China

Abstract: The estimation of fractures is a key to the evaluation of the fractured carbonate reservoirs. Many obstacles are
present for the evaluation of this kind of reservoir because of its heterogeneously-distributed fractures and anisotropies. A
three-dimensional numerical algorithm based on a macro-isotropic anisotropic model, a fast fracture-computing method, may
simulate the responses of the dual-laterolog in fractured formation. Firstly, the apparent conductivity of dual-laterolog is lin-
early related to the porosity of fracture and to the conductivity of pore fluid. Secondly, the amplitude difference of the deep
and shallow apparent resistivity logs was dependent mainly on the dip angle of the fracture. Thirdly, the response of dual
laterolog of formation with dip angle fractures is approximately depicted as a function of bulk resistivity of rock, porosity of
fracture and conductivity of fracture fluid, for the rapid computation of the fracture porosity. The research data show that
the fracture parameters determined by the dual laterolog coincide well with the formation micro-image log.
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Fig.1 Plane model of fracture

L 28 5% 00 0L e v 1, B 98 4K 9%

o T Y B 1E L 5% 2 DL SR R B
RISy A Bl 2R 5% Z S B B A A% 1 A
(WA, 2000) . A SCR T 45 () BE A4 °F 47 R 58 B Y
(B Dy o or 7355 o o A0 48 i PR ) AL 3R 5 hod
73 3 Oy EEE 1 B TF R R 258 4 B) Y I B RE B Q O R
SER BT - BB S 1] BEAY P AT AR AT i RS SRR X
MG A B NS — o AR LA, R 2 R S AT
IR B ) M (FEEFESE,1996). Ha xR
"] LLE sk B

O 0 O
0 Oy 01 .
e 0 0.

Ko Wiz G RKE, K S5

6. = 6, T Procos’ ),

o=

(b

(2)

847
Oyy - 6b+so{6f N (3)
6.. = o, T Prosin® Q) , 4
6. = 6. = ProrsinQcos(). (5)

S, @ RLAETL BRLIE. 16 45 5 00 JE LI T A
0 L8 9 17 95 5 20 7L BRI 5 8 4
5 T B B 0 0 5K 6 T AT
BRI o T U AR B o B A
T o0, B AT LU LI — AN B

504 P 2 6 0 U B0 K i
AT EL 0 B .

V e (VD) =0. (6)
Sl o 456 4 o R i o B 2
. © 2 03 BB EE A B 5
B AL o R o 3 B
R SUL Y | P I EE T

an

S S Tn A H s A 0 3R 05 26

R b 5= 0. X F 2GR A T

AR AR A T 5 5K 22 R

1L A SR 1 = 4 W5 7 8002 66
Fe) =

HIDIEE
Heip oy BRGRKRME (L HDATE: S =26 =
v;& =z e f1 Ue 43 5 K s E B9 f i f e fin; V
Sy KA X SRR Xy = 4 2 6] B 25 R & S R R
4y K K AR IX 4 ) B 56088 A U T K G % L iE
CRTZR AR Gl B, 1984) , e S i S0

X

dadydz— D @ . (7)
E

2 ZRBEVEH R A XA e 00 H e B

2.1
e
RV KRN TCIRE (& 2), Dy IR B 12
om NVEH BT, ornc | ouuse 43 B 4 18 1E B XA =)
ML FL 3 R OB i) WA F, 3 SRRk 25 O o L R E R R
(¥R 73 ) - B B 2 5% FL I BE R AL BRI 1k R S 2R ALY
B A8 IE A U0 1) B R S T T L AN 1 SR A
AT 3 Z 8 JLF SR H SR &R
2.2 M= Fmm R 5 REMABRIKXR
B i 7R R R XM i R BH 3R GE f 22 R
fiE S 2 b /NT i S A I R 000 T B 2 (Run) B i

1Y ra) 3 H ey oz 5 4 4 #L B EE 0 AL B 4 Y



848 Hb 3R RL 2 v [ MR K %31 %
40 . 0° --- o 40 - 0 0°
ﬂfﬂ]r’l@u#ﬂﬂr— 0 50 ) &ﬂl]ﬁ?ﬂ']#“r]r‘ 5
35 HE&MHF: 10° - -- 60° = 35 | &M 10° - - - 60°
ov=0.2X1078/m - - - 9¢° ___. 7¢0° 0:=0.2X10%S/m - __90° ---- 7p°
30} 6w=20 S/m - 30° 80° 30 F 6==20S/m
g 251 Dw=15.0cm - g 25 | Dv=15.0cm
[72]) [72]
g 20 E 20f
| et e
g 15 8 15
10 10
5 5+ ”,5-:-":"
0 0 L 1 1 1
0.00 0.01 0.02 0.03 0.04 0.05 0.00 0.01 0.02 0.03 0.04 0.05
oot QrGr
B2 B RS R SR AL BR S AL B TR A S R
Fig. 2 Relation between dual-laterolog apparent conductivity and fracture porosity and fluid
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Fig. 3 Relation between the dual-laterolog response and dip angle of fracture in macro-anisotropic reservoir
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Fig. 4 Comparison between the fast and 3-dimensional arithmetic results of dual-laterolog apparent conductivity in

fractrured reservoir
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Fig. 5 Computing results of fracture parameters in a fractured carbonate reservoir
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