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AutoLab 1000

AutoLab 1000 is a hydrostatic servo-hydraulic system for measurements of compressional
and shear wave velocities, permeability, electrical resistivity, pore volume compressibility
and linear compressibility on rock specimens up to 50 mm (2.0 in) in diameter at in situ
overburden pressure, pore pressure and temperature.
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The high-pressure system consists of a pressure vessel and servo-hydraulic intensifiers for
confining and pore pressure. Coreholders for velocity, permeability and resistivity are mounted
on cloverleaf closures, which insert in the pressure vessel and lock with a 60° rotation. This
design is convenient for routine measurements at reservoir pressures up to 100 MPa (15,000 psi)
and temperature. An external furnace heats the vessel.
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Key Features = %24 £

Servo-hydraulic control of confining pressure, pore pressure and flow rate
v b 8 s A2 il e 4 R s« L A B o
Control of pressures and temperature at reservoir conditions
FE R A AT Rl B A0 s HEA T 25

Integrated electronics console for servo amplifiers and signal conditioning
AR IRBOR #3 FE 5 Y B AL Rl e A LA
AutoLab software for system control and data acquisition
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Coreholders £ J2 3558

PS2 ultrasonic transducers for compressional and shear wave velocities
PS4 I A s FE I 2t I A A
Permeability (with water or brine) assemblies spanning a range of 0.05

millidarcies to500 millidarcies
BIEFR OREGEEK) L3 BN #7313 %96 [ 0.05md-500 md

Low Permeability (0.01 microdarcies to 50 microdarcies)
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Coreholders for the System
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ePS? Ultrasonic Transducer These coreholders measure one compressional
and two orthogonally polarized shear waves and waveforms at confining pressures,
pore pressures and temperatures appropriate for each system. Each transducer
operates at a center frequency of 500 to 700 kHz. The transducers operate
at reservoir pressures and temperatures.
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e Permeability A new measurement technique to measure fluid permeability at in
situ conditions has been developed at NER. The method involves the control of a
complex transient in pore pressure at the upstream side of the sample while
monitoring the pore pressure response at the downstream end. Permeability is
computed by fitting the response  to analytical solutions. ~ The standard
configuration is suitable for permeabilities between 0.05 millidarcies and 500
millidarcies. The significant advantages to this technique are its short duration
(10 seconds), small pore pressure perturbation (0.4 MPa or 50 psi) and complete
automation for acquisition and processing. This option also supports pulse decay,
sinusoidal oscillation and steady state methods.
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e Low Permeability Utilizing a special coreholders with a small dead volume and
integral pressure transducer, AutoLab 1500 can be configured for low
permeability materials of 0.01 microdarcies to 50 microdarcies. This option
utilizes NER’s complex transient method for permeability analysis, allowing use
of customizable pressure transients as well as more traditional sinusoidal
oscillation and pulse decay.
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e Complex Electrical Impedance (Formation Factor) Resistivity is measured as a
function of frequency, stress and temperature for both two and true four electrode techniques.
NER’s ZMeter impedance analysis is used to perform true four electrode measurements
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at frequencies between 0.02 Hz and 100 kHz. Two electrode measurements, especially at high
frequencies, employ an HP Impedance Analyzer.
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Coreholders for the System

PS? Ultrasonic Transducer

Two Velocity Coreholders with flow through capability
Signal Conditioning with Data Acquisition Electronics
One Compressional and Two Shear Waves per Coreholder
Operating Conditions:

Maximum Temperature (120°C)

Specify one diameter from range 25 to 50 mm
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PS? Ultrasonic Transducer
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Permeability

Transient and Steady State

0.05to 500 millidarcy

Maximum Pore Pressure for Transient Methods 1,500 psi
Specify diameters from range 25 to 50 mm
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Low Permeability

Low permeability transducer for transient measurements
50 microdarcy to 10 nanodarcy p bility Transd
Maximum Pore Pressure 10,000 psi ermeability Transducer

Specify one diameter between 25 and 50 mm
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Complex Electrical Impedance
Four Electrode Technique

Maxiamum Differential Load 25 MPa
Specify 2 diameters from range 25 to 50 mm
I VRFRIIRES

BN AT 25MPa Complex Electrical Impedance
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The English Language Version Shall Prevail
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