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The Development of Straddle Packer Hydraulic Testing Equipment to
Characterize Permeability in Deep Boreholes
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The permeability characterization on the natural barrier for deep geological disposal of radioactive waste is very
critical to evaluate total safety and performance assessment of disposal site. However, the confidence level in using
previous hydraulic testing equipments consist of simple components to estimate rock mass permeability is not high
enough to reflect in situ condition. The purpose of this research is to establish an advanced hydraulic testing equip-
ment, which is applicable to deep borehole (up to 1,000 m), through the improvement of technical problems of pre-
vious packer systems. Especially, the straddle packer hydraulic testing equipment was designed to adopt both the
hydraulic downhole shut-in valve(H-DHSIV) to minimize the wellbore storage effect and the real time data acqui-
sition system to measure the pressure changes of test interval including its upper and lower parts. The results from
this research lead to not only improve current technical level in the field of hydraulic testing but also provide
important information to radioactive waste disposal technology development and site characterization project.

Key words : hydraulic test, straddle packer system, downhole equipment, pressure sensor, hydraulic downhole
shut-in valve(H-DHSIV)
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Fig. 1. A schematic example of common used hydraulic
testing equipment for site investigation.
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Fig. 2. Example of two well tests showing wellbore storage
reduction with downhole shut-in valve (Joseph et al., 1988).
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Table 1. Flow-through and pressure specifications for selected components of the straddle packer system.

Nominal OD Minimum Pressure rating
Downhole component flow-through ID 101 mm hole bar
[mm)] .
[mm] [psi]
57 mm Straddle packer system with 1m test interval cap with cross-over
TPl ORog e P 57 13.8 165 [2,400]
Interval-extension Module 60 50 -
60 mm Downbhole sensor housing to hold P2 (test zone pressure) and P3 60 14 )
(pressure above upper packer) transducers
60mm Zero-displacement downhole hydraulic shut-in valve 57 10
Packer inflation line -1/4”" 316L SS x 0.049"" wall thickness 6.3 3.8
DHSIV control line - 1/4”" 316L SS x0.049"" wall thickness 6.3 3.8

Data cable (4 22AWG twisted pair, shielded, waterblock, with Kevlar 112 )
re-enforcement and polyurethane jacket) ’
Quarzdyne pressure transducers for P2 (test zone pressure) and P3
(pressure above upper packer) transducers: 0.75"" diameter 345 bar - - 345 [5,000]
quartz transducer, resolution 0.00006% full scale

P1 Memory gauge (to measure pressure below the lower packer): high-

resolution silicone-sapphire memory gauge, type Pioneer PP25, including - - 345 [5000]
download cable and software, resolution 0.0003% full scale
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Fig. 3. System layout and major components of straddle packer system.
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