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In a field in South Oman, with more than 600 wells producing
with progressive cavity pump (PCP) systems, it was realized that
monthly gains from pump parameters adjustments to well
changing conditions could account for 5to 10 % increased net
production, at practically no cost.

Due to logistic issues and manpower availability, this cannot be
done as frequent as desired, so the well optimization process
takes longer than the planned 2-months period.

Failures due to “pump-off” conditions, improper sand handling,
over speed on certain pump models, electric shut-downs, lack of
monitoring due to SCADA communication issues and continuous
trips are considered operational and produced an important
deferment that affects overall production targets in the
Company.
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Historical Approaches - Manual

Objective: | Torque drop
= Well ramp-up trials to find best compromise 40 follows sand IMERRRAL
between failure prevention and production H W“"” | o
optimization. S ‘\L i
£ g Em ¢ M il l IN#J - 160 5-430
Results: il ' Mﬂlﬂ(‘[ﬁ‘ |
= 20 to 30rpm incremental every week, ol | ] 1A g1 i L
depending on sand content.
= 2 - 3 months acceleration or bean-up - o 0 b
process.
= No failures during bean-up at 20-rpm. 0L/lun 2/l 10/5ep 31/0d
& RodTorque (N.m) - RodSpeed (rpm) -# DHG(AnnulusPress) (kPa) @
Challenges: Measured Dynamic FAP (m) @ Measured Stafic FAP m) =8 Total Solids (g/m3)

= > 200 well visits per month,

= Long time to restore production,

= High variation in annulus fluid levels,

= Blind-spots & slow response time to lack of
pressure support.
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Historical Approaches — Automatic Protection

Objective:

Automatic adjustment of speed based on
max torque limit to protect from running
dry.

Results:

Up to 5-years run life achieved in some
wells,

Protection activated very frequently in
sandy wells.

Challenges:

Well not optimized when protection
activated, despite high fluid levels.

In sandy wells, reducing speed affects
solids settling above pump.
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Historical Approaches - Automatic Optimization*

Objective:
= Adjust speed automatically with slow ramp-up
to meet an intake pressure target.

7000 -
200

Results: oo |
= ~ 20 wells connected. —
= Good follow-up of pressure with speed. 200

4000 -

rprm

= No pump failures due to pump-off conditions. =

1504
3000

Challenges: 0| 100
= Frequent surface trips caused wells to be o)
under bean-up frequently.
=  Wells could run less time optimized compared O ——
to manual process. oah

= Conservative intake pressure values taken due
to uncertainty on gas content.

* Pressure Control Setup, Mahrooqi, Velazco, Vargas, Oct-2013
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Operating Envelop Limitations

» Surface/station trips caused wells to restart the optimization process keeping wells runn
optimized conditions for less than 50% of the time. (See Figure 1).
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Figure 1—Well operating under automated optimization process.
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To address these concerns, an automated PCP motor controller (Kudu Well
Manager) was installed in 5-wells for a period of 1-year. Well optimization,

RUDU DLL Control Configuration 1

uptime and resource utilization were monitored and compared to previous |AYY " |
. P ' Uquidt.mlmﬁ
performance to assess impact and propose a more efficient way forward. TargetSepaint Lovel| 50.00
. . . . . .. DLL Startup Speed 150  rpm
To increase the running time at optimized conditions, the ramp up of speed Auto Mod StartDolay| 10 sec
from minimum to target speed was programmed for completion within 1-day. :m::':’:"(;) o
Special consideration was given to prevent sand accumulation. This was done integrl Time (1) 2000.00
through an additional automated function: Desanding. “iﬁm

KUDU Desanding Control - 1

User=Nane=

A .
Enable/Disable # of Cycles RESET

Tt Bspesd | [ —

Desandmg Torque Level ’7 Nm

Desanding Start Suction Press. ’7 meters

Desanding Min Suction Press. meters

Low Flow Trigger ’Tbbr;rd
FUMP
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The desanding function verifies that there is enough liquid available at the well bore and then

runs the pump in a high-speed burst to remove the excess sand. This action helped to preve

the pump from becoming stuck.

Well RodTorque
362 Nm
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Results after Controllers deployment

» Four sandy wells and one depleted well were selected to test the new
optimization loop. Table 1 shows the changes in the four parameters monitored
during the trial from before to after implementation of the optimization.

Well Uptime Reduction in Time to Incremental Reduction in Well
Incremental (%) Optimize Well Capacity Interventions/Visits
(%)

40% 5 months to 2 days 47% 5to 2
25% 3 months to 2 days <5% 8to2
40% 5 months to 2 days 30% 8to2
160% 6 months to 2 days 25% 9to 2
n/a No change -60% 0

Table 1—Changes in the parameters monitored before and after implementation.
Major improvements in running time at optimized conditions and well
deliverability were observed.


https://alrdc.com/

AN FETEY,

ArtificiabLift 7 3
R&D Council ;mm—;)

b So i

Typical case. Well “C". Enhanced performance
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Typical case. Well “D”. Enhanced performance
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Conclusions/Lessons Learned

» Desanding was programmed for a 0.501 ft/sec fluid velocity to
ensure prevention of solids accumulation above the pump. There are
good indications that sand accumulation was being addressed.

» High fluid velocity in the rod-tubing string could potentially cause
erosion to the internal walls of the pipe. Modeling evaluation is
required before setting system maximum speed for the desanding
function, reducing premature wear.

Tubing Fluid Velocity

» The PCP well controller (Kudu Well Manager) has proven to be a
successful and viable well manager for PCPs. Overall productivity has
been increased by eliminating the need to continuously monitor fluid
levels. Control features such as desanding allows protection from
overpressure, high torque, and sand plugging.
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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 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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