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PLUNGER LIFT OVERVIEW

[ ] ) The use of the plunger lift method of artificial lift in oil and gas
wells is increasing at a rapid rate. Several reasons for this increase
stem from general developments in the industry.

Plunger lift excels at producing high GLR oil wells and removing
liquid accumulations from gas wells. As reservoirs deplete and
flowing rates decline, the gas phase becomes less efficient at lifting
the liquid phase to the surface. Allowed to continue, the flowing
gradient will become heavier until the well loads up with liquid
and stops flowing.

One of the most efficient methods of producing liquid involves the
use of the cycle controlled plunger. The plunger makes continuous
contact with the inside wall of the tubing string, thereby forming
an effective seal between the lifting gas and the lifted liquid.
Operation of the system is as follows.

b The motor valve on the flowline is closed and the plunger is resting
at the bottom of the tubing. Gas Pressure is building in both the
tubing and the casing-tubing annulus.

B By opening the motor valve at the surface, gas is produced to a
lower pressure separator or gathering system allowing a reduction
in tubing pressure. Gas accumulated in the annulus continues to
expand into the tubing behind the rising plunger until it is forced to
the surface. This pressure reduction is the energy source to move
the plunger and liquid slug from the bottom of the tubing to the
surface. Storage gas in the casing-tubing annulus and/or formation
gas will be the drive mechanism for plunger movement.
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B Upon reaching the surface and removing the liquid slug from the
tubing, the well controller can either shut-in on plunger arrival or
continue to produce gas for a predicted interval.

B When the motor valve closes on the surface flowline, the plunger falls
back to the bottom of the tubing string due to gravity. The plunger is
not a perfect sealing device and will fall through the fluid that has
accumulated in the bottom of the tubing coinciding with the low
pressure experienced during the flow cycle. Once enough time has
elapsed for the plunger to reach the bottom, the well may be ready to
cycle again. Depending on the reservoir, additional pressure build up
may be required before another cycle can be made.

In gas wells, smaller tubing, a compressor, or plunger lift is
installed to maintain flowing status. Neither the smaller tubing nor a
compressor is a permanent solution. They increase the gas velocity
initially so that the liquid will be removed from the tubing, however,
at some time in the future the gas rate will again fall to an inadequate
level and liquid will not be removed from the well creating a loaded
or semi-loaded condition. Plunger lift provides a permanent solution
at a lower price than any other method.

Once the well stops flowing (if the GLR is high enough), or earlier
in an effort to lighten the flowing gradient and increase reservoir
draw down pressure, plunger lift can be installed. Plunger lift can be
expected to produce the well to depletion. There are no absolute
maximum producing rates for plunger lift, as there are none for
flowing wells. The limiting producing rate in both cases is as much
dependent upon the inflow performance of the well as it is upon
its outflow performance.
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THEORY OF OPERATION - LIQUILIFT™ 1ll

[ [ ) The LIQUILIFT" III Controller is an electronic time based
well controller. It is a combination of previous designs, allowing
the operator to select multiple solutions for well operations. The
Customer has the ability to change Control Modes from Single
Valve, Dual Valve or Intermittent Operation within the same
control unit. A key feature with this controller is the Menu
Structure. This type of operating system allows increased ease of:

B setting operational parameters
B retrieving data and
E system evaluation

Hot Key features improve maneuvering from Data Groups and
Data Entry. Other exciting enhancements have been added to give
the Customer quick access to well and system performance.

The LIQUILIFT III Controller operates on time and/or pressure
inputs. It does not make any adjustments for plunger speed variation
but does have the capability to add off time (Recovery Mode) for
a plunger not surfacing during the On Cycle.

i CONTROL MODES SELECTION

The Controller offers you 3 mode selections for well operations.

B To operate with a single motor valve on the flowline select the
PLUNGER MODE.

B To operate with dual motor valves, perhaps one on the flowline and
one redirecting flow to the stock tank, select TANK MODE.
These 2 applications can operate in SYNChronized MODE and
have RECOVERY MODE available for NO ARRIVALS.
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B To operate with a single motor valve on the flowline and not make any
adjustments to the operation select INTER MODE. This mode has
a reduced number of operating parameters (TBG ON, TBG OFF
and H-L DELAY) and is available strictly for intermittent operation.

This unit can be utilized in a host of different scenarios but is
primarily used with Plunger Lift. The controller is manufactured
with a single latching solenoid valve for supplying source gas to a
diaphragm operated motor valve. If the operator selects the dual
valve option (TANK MODE), an external latch valve will be supplied
to actuate the second motor valve.

Many features can be used to make the controller function as
required. They are briefly described below:

b Pressure switch gauges can be used as an override to
turn the controller on or off.

B The controller can be operated from differential pressure
if two switch gauges are wired together.

B The MSO switch will permit the controller to detect plunger
arrival and Afterflow if time is programmed. If dual valve oper-
ation is used the second motor valve will close once the
plunger arrival is detected.

& The controller will keep track of the last 15 plunger arrival
times and calculate the average run time automatically.

B Selecting Recovery Mode allows additional Off Time if the
plunger fails to surface during the On Time .

@ Selecting Sync Mode allows the controller to operate under
constant time cycles.
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ik The Intermitter Mode can be selected to simply operate
a single motor valve with minimal settings.

B Independent motor valve settings can be made using the
TANK MODE.

B The controller operates in hours, minutes and seconds.

EFE High sales line pressure can signal the controller to shut-in
and not attempt to cycle.

These are just a few of the selections and combinations that can
be accomplished with this versatile controller.

MECHANICAL INSTALLATION - LIQUILIFT 111

[ ] ) The LIQUILIFT III Controller can be mounted directly to a
motor valve by using the supplied installation Kit.
[. See Figure 1, Page 21. ‘

Kit contents are listed below:

2-3/8-24x5/8 SS Bolt

1-0-30 psi SS Gage - 1/8” NPT Center Mount

1 - Combination Flat/Angle Bracket (Black Anodized)
1 - Screwdriver

B Place the black combination bracket on the bottom of the enclosure
with the short angle section next to the back of the valves. Insert (2)
3/8-24 SS bolts. Using a 9/16 wrench, tighten securely.

B Remove 2 bolts and nuts from the motor valve diaphragm bonnet.

B Attach the enclosure and combination bracket to the motor valve
bonnet using the same bolts and nuts.

B Install the 0-30 psi 1/8” NPT center mount gage to the front port for
the valve manifold using a 7/16 open-end wrench.
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