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Presentation Agenda

- Quick vortex flow theory

- How do the Vortex Tools impact wells?

- Do the tools work?

- What is success?

- Evidence and value

- Results to date

- Tool performance modeling

- How to garner Vortex benefits for your wells?



VORTEXFLOW

Vortex Tools, LLC

Providing Breakthrough Deliquification Products
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Vortex Downhole Tools
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Vortex Tool Physics Discussion

AiAs a stream of gases and |liquid
a nNnbluff bodyo in the Hghangulast r e a

acceleration slings the heavier liquid toward the pipe wall As this

spinning flow moves up the tool, the configuration of the tool allows

thespin angle to relax to a very efficient value This efficient helix

angle will propagate very long distances. The conseguence of the

liquid moving like the rifling on a gun barrel is that theftov

boundary at the edge of the central gas flow is mdvirggulting in a

lower differential velocity between the bulk flow and the outer edge of

the flow, which yieldsa lower shear force and a lower pressure

drop due to friction. A second benefit is provided by eliminating the

nslipo between | iquid droplets i
Removing this slip force reduces the amount of work the gas must do
as It moves reducing the total P

I David Simpson, MuleShoe Engineering
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CHANGING THE FLOW PATTERN

Mingaleeva n her paper nOn the Mechan
FIluids i n Regions of Sharp Path

N Tphatke of least resistance for liquid and gaseas determined to
be of ahelical trajectory, and that thelope of the helixvaries
within 45-65° from the horizontal. The helical path was more
favorable from an energy utilization viewpoint, as the power spent
to overcome the hydraulic drag for raising an air column, as
compared to the motion and rising of equivalent air mass at the
same velocities by a straight
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Can the Vortex Tool have an Impact?

Clearly, not ndAswirl o f
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Waves and Distance

A Cellular phone waves
can travel 146 20
miles.

A AM Radio waves
travel 201 300 miles.

A Ocean waves can
travel > 1,000 miles!

A Longer wavelengths
travel further.
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DOE Vortex Tool Testing

U Texas A&M
U DX toolsT design optimization
U DXI toolsT design comparison
U Rocky Mountain Oilfield Testing Center
U SX toolsi 100% liquid efficiency, reduce gas line freezes
U SXItooli reduce critical gas rate
U Stripper Well Consortiuri Field Tests
U Caboti gathering system
U Marathoni downhole tools



VORTEXFLOW

Can the Vortex Tool have an Impact?

U Lift More Liquid?...Yes

U Lower casing pressure?...Yes

U Increase Rate?...Yes

U Enable longer flowing periods?...Yes

Numerous observations have noted these benefits
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How far Does the Vortex Regime Last’

UVI sual observati on seen
well

U Key variables that affect the effective distance have
been identified
U Pipe diameter
U Flow velocity (pressure and rate dependant)
U Flow mass
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East TX Downhole Installations

U BP America
U Anadarko

U Marathon

U Devon

U Ellora
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Does this Tool Work?

U No Moving Parts
U Used in a wide variety of locations

U Working environment has many
variables

tDefi nition of OsuccessboO
significantly
U Did we increase the flow?
U Did we lift more liquids?
U Did we lower casing pressure?
U Did we change the decline curve?
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Wh at ' S O0OSuccesso fo

U Effective Deliguificationi Empirical Evidence
U Casing/Tubing Pressure Differential
U Pressure Gradient Testing
U 24/7 flowing
U Intermitter/VVortex solution
U Plunger/Vortex solution

U Providing an Attractive Economic Return
U Reduction in LOE

U Increased Production
U Increased Reserves
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Downhole Applications

Downhole Vortex Reduces Liquid Loading
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Stages of Liquid Loading

A Stage |
I Casing pressure rises, steady production continue:

A Stage |
I Well production slugs

A Stage Il

I Well will log-off periodically, will not produce
consistently without intervention or artificial Lift
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Stage | Example
Reduce High Casing Pressure
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Stage Il Examplée
Stabilize Slugging Production
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Stage Il Examplé
Eliminate Liquid Loading
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VORTEXFLOW Economic Returns

Reduction of LOE

U Reduction in soap costs

U Up to a 50% reduction is soap used downhole
U Reduction in soap removal costs downstream

U Reduction in plunger LOE

U Labor to optimize

U Plunger parts replacement

U Tubing repairs

U Plunger retrieval (if well becomes loaded)
U Reduction in Rod Pump LOE

U Done in conjunction with a velocity string
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Reduce Soap Usage by 50%lold
Productionl pxr Install




