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ABSTRACT

The Rocky Mountain Oilfield Testing Center (RMOTC) conducted a test of a Tank Level
Gauging System at the Naval Petroleum Reserve No. 3 (NPR-3). Double M. Electric
manufactures the equipment that incorporates an optical-encoder sending unit, cellular
communications, and software interface. The system effectively displayed its capabilities for
remote monitoring and recording of tank levels.
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INTRODUCTION:

The Rocky Mountain Oilfield Testing Center (RMOTC) conducted a field test on the Double M Electric Tank
Level Gauging System at the Naval Petroleum Reserve No. 3 (NPR-3), located 35 miles north of Casper,
Wyoming.

Manual tank gauging and reporting are time-honored practices in oilfield operations. Manual measurement of
stored fluids is a labor intensive and relatively primitive method of obtaining field tankage readings; however,
for most operations it has been the only feasible means of determining production status.

Facility automation has proven to be a cost-effective, reliable method of monitoring and managing production
facilities. The Double M Electric system for Tank Level Gauging was developed to increase the accuracy of
tank gauging and to minimize on-site labor requirements through a cellular link. The system's reduced
exposure of personnel to slippery ladders and tanks also enhances operation safety.

The Double M system incorporates a mechanical float assembly that is mechanically coupled to an optical
encoder, located in a tank-top-mounted sending unit. Two different Class 1, Division 1, Group D sending units
were tested (see Figure 1, page 2): a conventional stainless steel housing and a modified aluminum housing
which requires considerably less manufacturing time. The 4-to-20 mA output is hard wired to a controller that
utilizes a cellular-phone interface. Telecommunication software packages (developed by Titan Technologies)
can interrogate the controller, as required, to acquire auto-dialed point-in-time data or to display real-time
measurements.
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PROCEDURE:

A mechanical float assembly was installed in a 300-bbl production tank at well 63-StX-29, with an optical-
electrical link to a cellular-phone interface. Associated personnel-computer software was used to remotely
monitor operations, incorporating both automated dialing/recording and graphical display of data.

Installation of the float assembly was simple and required five holes (1/4"-3/8") to be air-drilled in the tank top.
The float assembly was installed through the thief hatch, and it was lowered in by the float-guide/stabilizer
wires, that were constructed from 1/4" nylon rope.

Measurement procedures involved shutting the well in, performing a manual tank gauge, and manually
recording the site-controller readout. The "Autodial" software automatically and remotely queried the controller
and recorded tank levels, during the same period.

TESTING DETAILS:

The test was designed to demonstrate the accuracy and reliability of the tank gauging system and the
minimization of its on-site labor requirements, based on the four following criteria:

Accurate gauging of the tank to within 1% of the manual tank gauge: Excluding days with questionable or no
data, the average absolute percent difference in gauges over the 5-month test was .3% from the manual tank
gauges, with only five readings exceeding the 1 % criteria (the highest of which was 2.1 %). See Tables,
pages 6-10.

Cellular communication between the controller and the PC-based program: The system can use either of two
user-friendly software packages and communicates through a modem/cellular-phone interface. The system
functioned effectively with the "Autodial" program, which enabled data monitoring and recording. The
"Autodial" software provides for automated data acquisition from eight sources by dialing the site and
recording/printing data, for preselected intervals. The "Level 15" software graphically displays a total of eight
real-time tank (or meter) parameters, but does not provide data recording.

Reliable operation of equipment: Simple mechanical design of the float assembly facilitated its reliable
operation. The system maintained its calibration even when the fluid dropped below the system's lowest
monitoring level. Both the stainless-steel "TPZ 3310" sending unit and the aluminum counterpart functioned
efficiently.

Control capability using high and low level alarms: The system consistently annunciated both high and low
level alarms at user-selected setting.



OBSERVATIONS:

The tank gauge could not be read below approximately 8" from the bottom of the tank (the height of the
concrete stabilizer weight). However, system calibration was maintained after the tank was drained and the
float again picked up off the stabilizer weight.

The cellular phone that was installed in the controller was a typical .6-Watt hand-held unit. Problems were
experienced with the original omni-directional antenna due to the "sheltered" location of the site, but
installation of a directional YAGI antenna resolved the transmission problems. Cellular phone calls were
periodically difficult to connect, due to heavy phone traffic.

The system was tested during warm months (April 4 through August 31, 1995) and was not exposed to severe
cold weather, so freeze-up conditions were not encountered.

The test site experienced power bumps throughout the summer, but modem initialization and recalibration
were easily accomplished through the "GLM" controller.

The "Level 15" program was developed to specifically function with a 1,200-baud modem. Personal computers
incorporating high-speed modems may experience compatibility problems.

The manufacturer reports that the system is being used to control activities (e.g., turning on/off pumps) at
other sites.

CONCLUSIONS:

Testing of the system demonstrated that it is a reliable method of remotely monitoring tank level gauges.
Accurate data was remotely collected, on demand, without the necessity of manual tank gauging.

Several potential benefits of the system are:
♦  The accuracy of the system is much greater than manual gauging.
♦  The automated system minimizes on-site labor for routine monitoring functions. The system provides a

viable option for production facility automation, including remote controlling of site equipment.
♦  The reduced exposure of personnel to slippery ladders and tanks enhances operation safety.
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