
Determining the Free Point of 
Oil Well Casing Using LabVIEW™

The Challenge

Develop a portable test system that can make real time
measurements and determine the amount of casing or tubing that
can be recovered from an oil well. A Casinjac is used to apply the lift
force, which moves the pipe string. 

The Solution

Using National Instruments hardware, develop a LabVIEW™ based
data acquisition and analysis system to perform real time
measurements and calculations. The system can accelerate data
collection, reduce errors, and automate calculations and report
generation – all of which will improve efficiency and profitability.

Introduction

Casing is removed from oil wells during workover and or plugging
and abandonment operations.  In either case it is very important to
accurately determine the amount of casing that can be removed.
During a workover, pipe that is damaged is removed so that it can
be replaced. During a plugging and abandonment operation, a
defunct well is plugged up and the casing removed for use in
another well. In most instances, the value of the pipe removed
exceeds the cost of its removal. Hydraulic jacks (Casinjacs) are
mounted on the wellhead and can lift pipe strings from 2 3/8” to
30” and can apply lift forces from 125 tons to 1,000 tons.
Instrumentation providing real time data gives greater insight than
does manual measurements. Acquiring better information about
what is occurring downhole results in more favorable job outcomes
economically and otherwise. Acquiring this information may be
accomplished through a virtual instrumentation test system.

Testing Requirements

The test system would need to be portable to allow for testing in
remote locations.  It should make real time measurements of lift
force and pipe movement and plot this data. It should calculate the
free point, which indicates at what length of pipe or casing can be
recovered. It should also produce reports of the free point
measurements.  Flexibility to make code modifications and ease of
use are important, as well as the ability to distribute executable
versions of the code.  
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A Casinjac Pulling on Oil Well Casing

Determining the Free Point of Oil Well Casing Using LabVIEW™

When working with oil well casing, there is often a need to characterize its ability to be removed from the hole. A Casinjac 
(hydraulic jack, made by R.L. Gilstrap, Inc.) may be used to pull casing out of the ground or determine its “free point” below the
surface. Abandoning manual measurements in favor of a laptop computer with National Instruments hardware and a custom
LabVIEW application developed by G Systems, operators are now able to graphically view the case’s movement, quickly determine
the free point, and automatically generate reports for their customers.
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System Hardware

Since the test system needed to be portable, a laptop PC was chosen
to run the test software.  A National Instruments data acquisition
card (DAQCard AI 16XE-50E) was used to acquire the input data
from a linear encoder and a pressure transducer.  The DAQCard was
chosen for its high performance, reliability, and extra input channels
to allow for future additions.  The encoder was powered by a +5 volt
output on the DAQCard, and the pressure transducer was powered
by an external power supply. We chose National Instruments
hardware for its easy installation and integration with the test
software.  In addition, it was possible to do all development work off
site without interrupting the normal testing.  

System Software

We chose LabVIEW as our tool to develop the data acquisition
software. It was the ideal choice for this project since the
requirements called for quick development time and easy interface
to the hardware.  By using LabVIEW, no extra development time was
devoted to creating standard objects such as graph displays or user
interface buttons. Developing a convenient user interface and linking
to the hardware were easy tasks with the power of LabVIEW.  The
programming effort focused on the main task of automating the free
point determination. Running under Windows 95, the LabVIEW
program created data files in a format compatible with MS Excel for
straightforward reviewing.  

Benefits

The automated test system’s main benefit to its users is its speed
and accuracy. When attempting to determine the free point of a
string of oil well casing manually, any small calculation error might
be magnified in the final result, whereas automation of this process
ensures reliability. Secondly, the new system provides real time
measurements of the input signals.  The free point is calculated with
the push of a button, and the movement of the pipe can be tracked
graphically by viewing a plot of force versus displacement.  This real
time response not only shortens the time required to complete the
measurements, but also gives the user a better feel for the actual
properties of the casing.  Since the casing is mostly hidden from

the challenge     the solution     the results

view and the pulling force so large, a graphical view of its movement
can bring the user an up close and more tangible view of what 
is occurring below.  

Conclusion

By using National Instruments hardware and software to automate
the process of determining the free point of an oil well casing we are
able to improve reliability, accuracy, and speed. The system was
easily made portable by using a National Instruments DAQCard and
LabVIEW on a laptop PC. With improved testing efficiency, we are
able to decrease test time, make better decisions about when casing
can be removed, and thereby increase company profitability. 
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