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BACKGROUND

New unconventional wells in the Permian Basin have been very
challenging to produce using electric submersible pumps due to high
gas to liquid ratio’s experienced early in the life of the well.

ESP’s by nature are designed to pump only liquids and have difficulty
handling a large amount of free gas.

Gas interference in ESP’s lead to:

* Decreases in volumetric efficiencies
* Increased motor temperatures due to insufficient cooling
e Erratic run behavior

* Increased operating expense
e Costly well repairs
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DYNAMIC ESP
CASING GAS RATES
CAPTURED VIA MVT
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GAS DISCHARGE

Dual'up Packer

- Gas Bypass Port

- Tail Pipe

- Desander/Slotted Sub (45°)
*  Mud Joints & Bull Plug

MUD JOINTS/BULL PLUG - 4"

03/03/2022




DESIGN RECOMMENDATIONS

5.5” 20Lb. Casing Scenario

Note: Slotted sub weight is estimated ot 150%, remaining 50# accounts for other items below sensor

*estimated lengths, will depend on tubing tally
**total mud joint weight is based off of 178/ft estimated full mud joint weight

Quantity Item Item Length, ft |Total Length, ft |Bottom Depth, ft oD, in Weight (#)
306(2-7/8 production tubing* 32.40 9914.40 7,196.01 2.875
4.00 4,00 7,200.01 2.875
0.49 0.49 7,200.50 4.25
5(400 Pump 71.60 71.60 7,272.10 4.00
1|Pump Intake 2.50 2.50 7,274.60 4,00
1|Gas Handler 2.50 2.50 7.277.10 4,00
2|Seal 15.80 15.80 7,292.90 4,00
2375 Motor 20.90 41.80 7,334.70 3.75
1(ESP Sensor 1.50 1.50 7,336.20 3.94
1|Seat Nipple 0.e7 0.67 7,336.87 2.375
0.53 0.53 7,337.40 4.25
0.70 0.70 7,338.10 3.705
1.42 1.42 7,339.51 -
0.52 0.52 7,340.03 3.625
14|2-3/8" tail pipe* 32.40 453.60 7, 793.63 2.375 2131.92
1|Lift Sub 4.00 4,00 7, 797.63 2.375
9.00 9.00 7,.806.63 3.75 200.00
4(2-7/8" mud joints** 32.40 129.60 7,936.23 2.875 2203.20
1|Bull Plug 0.20 0.20 7,936.43 - 5.00
4540.12
Total Length of ESP Components (ft): 135.8
Additional Gas Bypass Components (ft): 8.34

Ibs total weight
below sensor w/f
full mud joints



SYSTEM CLEARANCES

5.5” 20Lb. Casing Scenario
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7” 29Lb. Casing Scenario
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CASE STUDY WELL #1

Sensor Data — Well #1
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Drive speed increased from 45 Hz — 55 hz
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More production, more gas but only 12° F motor temperature i_
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$10K in service call outs prior to install. None since ESP Gas B

ensor Data — Well #1
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CASE STUDY WELL #1
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CASE STUDY WELL #2

Sensor Data — Well #2
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CASE STUDY WELL #2

Production Data — Well #2
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CONCLUSION

Operating conditions can be significantly improved by utilizing the ESP
Gas Bypass, an innovative technology, when paired with proper ESP
design and operational practices.

This technology can play a key part in substantially reducing ESP
failures, decreasing operating expense, increasing runtimes and
production.

Case studies have shown improved ESP efficiencies, optimized
production and stabilized runtimes utilizing the ESP Gas Bypass syste

Without the utilization of the ESP Gas Bypass system, all free gas‘that
does not naturally bypass the ESP has to be produced throughthe pu
causing operational issues and ultimately decreases the life of the E
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COPYRIGHT REDGauniI\..

Rights to this presentation are owned by the company(ies) and/or author(s) listed on the title page. By
submitting this presentation to the Gas-Lift Workshop, they grant to the Workshop, the Artificial Lift
Research and Development Council (ALRDC) rights to:

» Display the presentation at the Workshop.

» Place it on the www.alrdc.com website, with access to the site to be as directed by the Workshop
Steering Committee.

» Links to presentations on ALRDC's social media accounts.
» Place it on a USB/CD for distribution and/or sale as directed by the Workshop Steering Committee.

Other uses of this presentation are prohibited without the expressed written permission of the
company(ies) and/or author(s) who own it and the Workshop Steering Committee.
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DISCLAIMER I\

The following disclaimer shall be included as the last page of a Technical Presentation or Artificial Lift Learning Course. A
similar disclaimer is included on the Artificial Lift Workshop webpage.

The Artificial Lift Research and Development Council and its officers and trustees, and the Artificial Lift Workshop Steering
Committee members, and their supporting organizations and companies (here-in-after referred to as the Sponsoring
Organizations), and the author(s) of this Technical Presentation or Artificial Lift Learning Course and their company(ies),
provide this presentation and/or training material at the Artificial Lift Workshop "as is" without any warranty of any kind,
express or implied, as to the accuracy of the information or the products or services referred to by any presenter (in so far as
such warranties may be excluded under any relevant law) and these members and their companies will not be liable for
unlawful actions and any losses or damage that may result from use of any presentation as a consequence of any
inaccuracies in, or any omission from, the information which therein may be contained.

The views, opinions, and conclusions expressed in these presentations and/or training materials are those of the author and
not necessarily those of the Sponsoring Organizations. The author is solely responsible for the content of the materials.

The Sponsoring Organizations cannot and do not warrant the accuracy of these documents beyond the source documents,
although we do make every attempt to work from authoritative sources. The Sponsoring Organizations provide these
presentations and/or training materials as a service. The Sponsoring Organizations make no representations or warranties,
express or implied, with respect to the presentations and/or training materials, or any part thereof, including any warrantees
of title, non-infringement of copyright or patent rights of others, merchantability, or fitness or suitability for any purpose.
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