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Gas Lift in Unconventionals
Is Gas Lift Optimization in real-time possible?
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Vista overview

o\ CIUDAD DE MEXICO,
{ \ MEXICO
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« Robust production growth Plan

Successfully tied-in 46 new shale oil Wells
in Bajada del Palo Oeste, from an inventory of 850
locations.

Concessions with 35-year terms covering more
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than 183 k acres.

\ YGAS LIFT T

~ . Villahermosa
¢ s

NEUQUEN RIO NEGRO
Activos Vaca Muerta
Reservas P1: 148.5 MMboe
Produccién 4T-21: 25.7 Mboe/d
Aguila Mora
1 Activos Convencionales
I Gl 1 pathe Reservas P1: 28.6 MMboe

Produccion 4T-21: 14.8 Mboe/d

Bandurrria Norte 5, .4y acres

Bajada del Palo Oeste

Macuspana

62.6k acres

\ Capacidad de
Bajada del Palo Este

489k acres

Medanito:
~15 Mbbl/d

planta del cluster

@ Concesiones con acres de shale oil

@ Concesiones con produccién convencional y acres de shale oil

Capacidad de planta del
@ Concesiones no operadas con acres de shale oil cluster Bajada del Palo:
@ Concesiones convencionales ~40 Mbbl/d

[] Planta de tratamiento de petréleo
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Introduction - Vision
GAS LIFT IMPLEMENTATION FROM SCRATCH IN UNCONVENTIONAL WELLS
GAS LIFT FIELD OPTIMIZATION

8 PADS - 32 wells

Surveillance & Remote Operated | Wax deposition Control

Field
- Slickline Management Art|f|0|al Intelligence Pilot
Production recovery post Frack Project
hit
Gas Lift Optimization - “the _ .
conventional way” Real-Time production
estimation

Early Troubleshooting detection
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T SCADA &5 e 3o oy

— @ BE e
————— ——— —— REAL TIMEDASHBOARDS o Bl
P - FIELD ASSITANT REMOTE

ALRDC.COM s SR




& Y GAS LIFT .

o
>’ ~ WORKSHOP

Frac Hit management with Gas Lift

« Surface safety valves allow the well to S )
be kept producing without shut-in. I e T st

- Liquid rate is not limited. I

+ Most wells recover oil production in a
short period of time. I DY (S
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Gas Lift Field Optimization

EARLY
TROUBLESHOOTING
DETECTION

WAX DEPOSITION
CONTROL

GAS LIFT
OPERATION

GAS INJECTED
OPTIMIZATION

WAX DEPOSITION CONTROL

* PREVENTION
¢ CHEMICAL -VIA GAS LIFT / VIA CAPILAR
¢ THERMIC -IN WELL / OUTSIDE WELL
* NEW TECHNOLOGIES

* MITIGACION
¢ CHEMICAL -VIA GAS LIFT / VIA CAPILAR
* THERMIC
* MECHANICAL

SLICKLINE INTERVENTIONS

® SLICKLESS GAS LIFT TROUBLESHOOTING
® GAS LIFT ECHOMETRY

® FASTER SLICKLINE UNIT

® IPO VALVES INSTEAD OF DUMMY VALVES

* STRATEGIC PROGRAMMING

GAS INJECTED OPTIMIZATION

* OPTIMIZACION PERFORMANCE CURVE
* SURFACTANTS - VIA CAPILAR STRING / VIA GAS LIFT
© EARLY INTERMITEMT GAS LIFT
* ADVANCED ANALYTICS
* MACHINE LEARNING / ARTIFICIAL INTELLIGENCE

EARLY TROUBLESHOOTING DETECTION

® SLICKLESS GAS LIFT TROUBLESHOOTING
® GAS LIFT ECHOMETRY
* BASIC ANALYTICS
* REAL TIME DASHBOARDS
* ADVANCED ANALYTICS
* MACHINE LEARNING / ARTIFICIAL INTELLIGENCE
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Early Troubleshooting detection —
« Real Time Dashboard alarms — :

......

. Distance To Liquid 1230__” s 1451021
« Conventional Slickline Pressure & P ¥ e oms (758 o (12750 e R e

e T B o e e e —
Temperature surveys for diagnosis »oe
— Dual shot Echometer methodology
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Distance To Liquid 1 230 =MD e : 1:2: o
Syntom Casing could not increase pressure. 7741 = 127.32 1043 > 16.45
Ir__L ——eeeeed - — e — '_"'i_ — — ]‘
Troubleshooting Casing-Tubing Communication detected. L@ [ T - S— :
N | { ‘\ ANULAR \ ‘,\
Solution Gas Lift valve changed & Casing pressure increased. METODO Al | P BT o A | ey e ) Sy [P S RS [ B 1 ]
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« Chemical/Mechanical/Thermic
Treatment.

Rate [bbld]

— Chemical capillary/via gas lift
injection.

— Slickline mechanical removal.

MONTH 1

— Thermic - Hot Water injection.

E A A /s 7/ s 777
6 6 6 0 0 (N )

Best cost-performance ratio for
each stage of well life.
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Slickline management

PRODUCTION LINE TEMPERATURE
@ WAXSEVERITY - LOW LOW
WAX SEVERITY - LOW

® WAXSEVERITY - MEDIUM

@ WAX SEVERITY - HIGH

v

Faster slickline unit

*Strategic Slickline Programming

*Wax deposition control optimized.

*Time saved resourced is shared with Rig Interventions
«Elimination of certain types of Slickline Interventions

*Troubleshooting diagnosys
*Change of IPO Dummy valves by IPO
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High Pl wells.
Unloading takes more than a year.
It's a guide but rapidly changes.
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Intelligent Field Pilot Project e

» Al-based model built R —
— Virtual Flow Metering T
— Real-Time Multiphase Flow Simulator — R e
— Gas Lift Optimization Model s
— Anomalous Event Detection and-Real-Time aga ~oer 1Al gy e 114
Alerting o — - —
— Paraffin Deposition Model
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Production behaviours
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Wrap Up

v"We believe that to optimize an unconventional gas lift operation, the field should be fully
instrumented and monitored.

v Conventional gas lift performance curves give a global view of the response of wells throughout
the well life stages.

v Given the complexity of the Unconventional Horizontal Wells, the use of Artificial Intelligence is
necessary.

v Finally, the behavior of the production of unconventional wells must be studied and shared to have
a better understanding from the operational point of view.
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Copyright

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

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

The Artificial Lift Research and Development Council and its officers and trustees, and the Gas 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 Continuing Education Course and their company(ies), provide this presentation and/or training
material at the Gas 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 inI 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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