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An Experiment for determining Electrical Conductivity
in Modelholes using Continuous Measurement System
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ABSTRACT: We setup a continuous measurement system for electrical conductivity of fluid in
a model borehole and verified the basic environments in electrical conductivity measurement for
estimating hydraulic constants. The experiment was made by monitoring the conductivity
change within the hole using NaCl solution of different salinities and incoming formation fluid
using distilled water. The experiment was made under the state of constant flow rate by
maintaining balance between inflow and outflow. Conductivity variation features were observed
by controlling salinity contrasts and temperature differences between fluid within the hole and
incoming formation fluid, flow rate and the location of inlet and outlet. The results of the
experiment show well the role of each affecting factor on the conductivity distribution, and
suggest appropriate environments for conductivity measurements. It is considered that the basis
of the conductivity measurement for henceforward laboratory model and/or in-situ borehole
experiment has been prepared.
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Fig. 1. Apparatus setup for fluid conductivity
measurement system(up) and simplified schematic

of potential measurement(down).
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Fig. 2. Conductivity variation curves with time since formation fluid(distiled water) began to flow
into hole fluid. The NaCl concentrations and flow rates are 0.01% and 11.92 g/min (A}, 0.03% and
1396 g/min (B), 0.05% and 14.28g/min (C), and 0.08% and 13.72g/min (D), respectively.
Temperatures of hole fluid and formation fluid were held constant without temperature difference
between the two. Arrows show the location of incoming and outgoing fluid
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Fig. 3. Temperature effect on conductivity variation curves with time since formation fluid began to
flow into hole fiuid of 0.1% NaCl solution. A: Temperatures of hole fluid and formation fluid were held
constant at 20.9 C and 21.2 T, respectively(AT=0.3 C). Flow rate was 40.28 g/min. B: Temperatures
of hole fluid and formation fluid were held constant at 19.4 C and 17.6 C, respectively(AT=1.8 ).
Flow rate was 39.14 g/min. C: Temperatures of hole fluid and formation fluid were held constant at
194 T and 153 C, respectively(AT=4.1 T). Flow rate was 38.71 g/min. D: Temperatures of hole
fluid and formation fluid were held constant at 19.4 C and 13.6 T, respectively(AT=5.8 T). Flow rate
was 33.21 g/min.
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