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Abstract

Electrical conductivity and dielectric are the basic properties of the reservoir. In the exploration
and development of unconventional reservoir, the conventional electric method cannot adapt to
the requirements of field operation, and the dielectric properties of the rock are more obvious in
the dense reservoir. In this paper, the main content for the use of shale borehole core simulation
environment, under the laboratory environment, different parameters of the core of resistance
capacity measurement, based on the analysis of measured data regularity of electric double core
physical properties. The experimental results show that the resistivity and capacitance of shale
are decreased with the increase of frequency, but the dispersion effect of the capacitance parame-
ter is higher than that in the same condition. The study found that different frequency bands have
different characteristics of the resistance of rock, 1 Hz - 10 kHz, the change of capacitance rate is
large, 10 kHz - 100 kHz, and the change in capacitance rate is small. The study also found that the
frequency dispersion of core capacitance is closely related to the saturation of core, and the larger
the water saturation of the same core, the more obvious the dispersion effect is. Finally, the statis-
tics of core data and water saturation are used to provide a new way to evaluate saturation.
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ORI e R S s R G — Bl i 5 A 50 FEARAFE AR S B R AR
O 30 ZAEMIE R L« WORWAGETE SR Bt ORI 2 M, =B SR ERT A T Sk
PR PR B A |, FEREALINZ B B 0 s MiERES R BARERE S T 204 B, Aard
A S AR R R o R I R R 2 B S I SR A A SR A 2 SRS R T R R R TR
WEAh, DT SR AR S e L, PR AT R A, AT A ATV B LR A R R JE O (R A e
WAL BT B T . IR ST o &5 5, DA SRS A0 5 R ARONE G e] [X 4 P R S85 7 R FEL A
LRI RN T A A FL A ) — R . R TR A3 B AR P R SRR F R RS, X A AN R
e R, N B 2E 70 AR 4R, B br bk R T A i (SIP), AR HLFH #89%(CR) [1] [2].
AR, FAE R4 50 SRR, J. R, Wait DA EE A0S0 “XUIE” TF0 T 75 Z I TT R f ik i S il s
(ECE I 5T AR AT B, ) SR E PR O S R R N, IR AR R, B A RV R 1 T
57, MJEIFEEPARK S W. H. Pelton 18 Al 5T S. H. Ward 5. 1981 4, K. L. Zonge %542 HHFIHE
L SH 2R I SR B . A PH R A AU S0, AT A ER, R P 52 R B 2R v AR S R A
(REM)REH S, 125 iR E B L3RR EMAUART,  HE—25FF 5 1 A0 e 2R A e B 2R 1k (1 7 F 45
. RIE M Ead 80 SEARWITFAR 51 A B ri ik, FRTE IR SRR, AR, BRI S R
R HITE T AR, e T R B kB N HE AR R R, HESET = FHS
PR, BUAS — KA R G b SR A R o AR i R YR ) R A T 5 I TR [3] [4] [5] [6], - F 1997
SRR, MR AISEE K EMI ARIAAE, JFRIFN BRSIE RGBT E[7] [8], 1EMERI AT T
FE 1) SRl & I R R A R AT AL B . R EBEFUR I, M2 P AR 1K R 2 [9] [10]4E B8 i o
i 19 o 2 R 0T e R i J2 P T R AT B [11] [12] DA S FE v i S 7K e e J2 PR /K R BE [13] [14] [15]
857 TR B R 3 A RUIER -
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2. KK E
2.1 MR

FESIGFEAE HA LCRMEIL, BH-II B & EE WA Galaz (A& A1)y 7Rl
Webr R

2.2. XWMEILRE

e, REORE S AT SRR 2 B AR
AR E AR, IS R S
P

SRJEICH 0.125 mol/L [ 3RiA R, MBI FEdr, H B & R B S A U s s, 5 DIRNE O
=, BHEE, TR E WA, HEATE O E S IERAT, A OO BH-N B s i R E S
AL, TEEF728 30 MPa, HZ5JE5-0.092 MPa 614 R LA 13~24 h /M. RE 0 100% A5, FF4GMl
ERWME A OCHEMEAESH. BTR, ETECRTNE. B8 ORANRE T T, £k
AT 5 28, BURAE A, MEHERE, EELFOPE, HIMMEAHKCE CEBMZE 2 g NIk, I
HHWAEE. SR)51ER: LCR (XTI E. HEE LRI RE, Site— RIS EE S KA.
BB & KRB, R AT FLBR K R AR 5 FLEBR AR R 2 EE

» BRSO, Bt TESEZSH, HBRAEEERITE
H AR, MARBUERE A REALIRR, I ST 5as

=
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=
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A SW——F/KWANE, %;

Vy—— 5 A K AR, cm?®;

Vo A PALBR AR, cm?

W& ) BB S-S KA B LR 2.
3. BiEMESHIES R
3.1. BLERSEIIE

AURSEI MR RIEEE 1 Hz~100 KHz. %L ER 757940 0.125 mol/L 2higy, »t 1~4
SEOHATHT, MTETE 1 HZ~100 KHZ fAIR N34T B X S50 &, s s 5 )5 i s R
FHHRICA Rpl, Rp2, Rp3, Rp4, EFRMETIE G HEFREIRICA Cpl, Cp2, Cp3, Cpd. MER
M 1 HZ~100 KHZ #4740, KA K, BTl a8k, UE 4 55 080 BlET53%,
4% 3.

Table 1. Basic parameters of rock samples

=1 AREMEY

®5 Hlcm EHR/lcm B (glem®) FHEH/kg R /em® B & /kg FLEEEE %
1 14.91 10.49 2.596 3.346 1288.895 3.358 0.931
2 14.87 10.50 2.612 3.364 1287.817 3.376 0.932
3 14.75 10.30 2421 2.912 1202.950 2.972 4.988
4 14.75 10.30 2.597 3.124 1202.951 3.198 6.151
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Table 2. Weight and saturation of core dried @ salinity of 7.3125 g/L
F 2. 73125 gL T HETELETREESIONERER

AHLEE 3358 3346 / /
' HARIEE % 100 0 / /
ALEER/ 3376 3364 / /
‘ PRI % 100 0 / /
AHOER 2972 2962 2960 2958
’ MR BE/% 100 83 80 76
AHLEEY 3198 3190 3184 3178
) MR/ % 100 89 81 73
Table 3. Resistivity (Q-m) and capacitance (F/m) of core 4# @ salinity of 7.3125 g/L (part of data)
3.4 5510 7.3125 g/L HLE T ERISRERBHAEQ M) BEZEF/m)BIE
Frequency Cpl Cp2 Cp3 Cp4 Rpl Rp2 Rp3 Rp4
1 1.49E-04 1.64E-04 2.04E-04 2.04E-04 1.95E+02 1.71E+02 1.64E+02 1.38E+02
1.123 1.27E-04 1.40E-04 1.75E-04 1.75E-04 1.93E+02 1.69E+02 1.61E+02 1.36E+02
1.262 1.06E-04 1.18E-04 1.48E-04 1.48E-04 1.91E+02 1.68E+02 1.59E+02 1.35E+02
1.417 8.90E-05 9.96E-05 1.27E-04 1.27E-04 1.90E+02 1.66E+02 1.58E+02 1.33E+02
1.592 7.59E-05 8.52E-05 1.08E-04 1.08E-04 1.88E+02 1.65E+02 1.56E+02 1.32E+02
1.789 6.39E-05 7.17E-05 9.13E-05 9.13E-05 1.86E+02 1.64E+02 1.54E+02 1.31E+02
2.009 5.38E-05 6.10E-05 7.86E-05 7.86E-05 1.85E+02 1.63E+02 1.53E+02 1.30E+02
2.257 4.57E-05 5.18E-05 6.64E-05 6.64E-05 1.84E+02 1.61E+02 1.51E+02 1.29E+02
2.535 384E-05  4.40E-05 5.72E-05 5.72E-05 1.83E+02 1.60E+02 1.50E+02 1.28E+02
2.848 3.26E-05 3.73E-05  4.84E-05  4.84E-05 1.82E+02 1.59E+02 1.48E+02 1.27E+02
3.199 2.78E-05 320E-05  4.15E-05  4.15E-05 1.81E+02 1.58E+02 1.47E+02 1.26E+02
3.594 2.36E-05 2.71E-05 3.57E-05 3.57E-05 1.80E+02 1.57E+02 1.46E+02 1.25E+02
4,037 1.99E-05 2.30E-05 3.03E-05 3.03E-05 1.79E+02 1.57E+02 1.45E+02 1.24E+02
4535 1.70E-05 1.98E-05 2.60E-05 2.60E-05 1.78E+02 1.56E+02 1.44E+02 1.23E+02
5.094 1.44E-05 1.69E-05 2.22E-05 2.22E-05 1.77E+02 1.55E+02 1.43E+02 1.22E+02
5.722 1.23E-05 1.44E-05 1.90E-05 1.90E-05 1.76E+02 1.54E+02 1.42E+02 1.22E+02
6.428 1.04E-05 1.22E-05 1.64E-05 1.64E-05 1.75E+02 1.53E+02 1.41E+02 1.21E+02
7.221 8.96E-06 1.05E-05 1.39E-05 1.39E-05 1.74E+02 1.53E+02 1.40E+02 1.20E+02
3.2. BILEESHTH
1 BRI 2 B L TE T E SR IR, AR 1 2 FORIE 3 L TE 3 A
IR (Swl = 76%. Sw2 = 80%. Sw3 = 83%) M HLPH A, FARAHE: 5 3 RRIZ 4 55 01E 4 Bl

FIRE T (Swl = 73%. Sw2 =81. Sw3 =289. Swa = 100%) M i BHZE . HERFEIA.

ME L ATCAE Y, HBH R AR AE 0~10 K HZ A0 B N A7 E B B A SO 4, T 8 A O HL B
931 Q'm PEKF] 788 Q-m, MR E AU HLFHZE M 763 Q-m FEAKH] 655 Q- m; T-HE AL HEZAZEMM 9.26 x 10° F/m
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Figure 1. Frequency dispersion diagram of resistivity and capacitance of Core 2# before- and after-dried
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Figure 2. Frequency dispersion diagram of resistivity and capacitance of core 3# with different saturation
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Figure 3. Frequency dispersion diagram of resistivity and capacitance of core 4# with different saturation
E 3.4 SELARIEME THEEZE. BAEMHE
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FEALH) 8.74 x 10 Fim, {RE SO AR 1.34 x 10°° F/m FE£{KE] 9.89 x 10 ° F/m, HZ&ZR L HFLZR K
ARECAR AT BRI LK 5~6 MR

M 2 TRUE t,  HLH AR 2R SR AR AT AR o B 2, PR BH 3ROR 25 3 T PR LR, T E B i A
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