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KEN WELL MANAGER

é

Ken Nolen & Dr. Sam Gibbs revolutionized well optimization with their application of downhole 5
dynamometers. Armed with their knowledge and experience, we’ve sought to continue developing
this technology and leverage modern scientific: advances to expand on well management capabilities.
The Ken Well Manager represents our dynamic solutiori to diagnosing todug s dynamic wells.
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INDUSTRIAL EDGE DEVICE

The Ken Well Manager utilizes industrial
hardware that harnesses cutting-edge
technology and allows for sizeable expansion
capabilities, advanced algorithm analysis and
real-time data streaming via built-in cellular
communication equipment.

DUAL-PURPOSE PLATFORM AND
ADVANCED CONTROL ALGORITHMS
The Ken Well Manager and the GreenShot
Automated Fluid Level Detection System were

built on the same Industrial Edg
for optimal cross-product compat

ROUNDING OUTTHE WELI.WORX

OPTIMIZATION ARSENAL™ o |

Automated surface equipment like the
Ken Well Manager, GreenShot, and Variable
Frequency Drives open our eyes to the whole

problem so we can focus on the whole solution.

Coupled with our ToolWorx product line of
sand and solid separators makes WellWorx
the only choice for optimal production.

t_%.

- Greenshot
compatibility




WHAT SETS OUR
CONTROLLER APART?
« Pump Intake Pressure (PIP) Control Mode

« Dynamic Pump Leakage Algorithm

« Integrated Variable Frequency Drive (VFD)
Packages

» Intrastroke Speed Changes with
VFD Speed Zones

« Optional High Resolution Touch Screen

» Modular design supports up to three
communications sleds and up to
ten 1/0 modules

» Real-time data, event and security logging to
microSD cord or via FTP

» Industrial construction for reliable operation

« Wide operating temperature range
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WELL CONTRO
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COST EFFECTIVE,
EXPANDABLE 10 PLATFORM

*(6) A

SIMPLE TO USE, CLOUD-BASED
USER INTERFACE

* We've done the ift u don't have to!

3509 South County Road 1210
Midland, TX 79706

Q contact our
Aut 1 2 t 432.618.0199
OR info@wellworzenergy.com

DYNAMIC WELLS
REQUIRE DYNAMIC SOLUTIONS.




INCLINOMETER VS CRANK AND MOTOR HALL EFFECT

SWITCHES TO MEASURE POLISHED ROD POSITION

lthough accurate polished rod positions
Acan be measured with a Hall Effect

Switch System (HESS) there are many
problems involved in maintaining accuracy
and safety when compared to an Inclinometer

System (IS). Following is a list of problems
associated with HESS.

A very common problem with the HESS
. is misalignment of the crank magnet
and its Hall Effect Switch to accurately sense
bottom (or top) dead center of the polished
rod. Magnet and/or switch can be inadver-
tently moved out of alignment when servicing
the unit (balancing, greasing, painting etc.).
Also, if unit rotation is changed the alignment
must be adjusted. This is necessary because
the switch is activated by the leading edge of

the magnet and not the center of the magnet. g

Misalignment results in a phase shift be-
tween polished rod position and polished
rod load which distorts the calculated pump
card. For example, misalignment can cause
the pump cards to lean to the right and
falsely indicate that the tubing anchor is

not holding. The above problems do

not exist with IS.

Installation of HESS is more compli-
- cated to install and requires Lock Out
Tag Out safety procedures. IS reduces safety
hazards during installation and
maintenance and does not require Lock Out
Tag Out safety procedures. The inclinometer
is equipped with a magnet and is convenient-
ly mounted out of harm’s way on the bottom
of the beam and near the front of the saddle
bearing housing. To prevent using a bucket
truck or climbing the pumping unit ladder the
inclinometer is installed and retrieved with a
utility pole. The data cable from the inclinom-
eter to the POC is attached to the structure of
the pumping unit with magnets 5-6-feet apart
on the cable.

The motor HESS is subject to damage
from belt failures and from rodents and
snakes. This problem does not exist with IS.

. The HESS requires unit geometry (6
dimensions) from a pumping unit data-
base. If the unit is not in the database a simi-
lar unit is normally selected which can reduce
the accuracy of the POC. IS eliminates the
need for a pumping unit database. The only
measurement required is the stroke length of
the pumping unit.

. To summarize the IS position measure-
ments are accurate and the system is
less complicated, easier to install, requires
less maintenance and reduces safety hazards.

WELLWORX

3509 South County Road 1210,

Midland, TX 79706

Questions? Please call us at 432.618.0199
info@wellworxenergy.com
wellworxenergy.com

<<The WellWorx
Inclinometer




ACTIVE FRONT END VFD

» WHATIS IT?
e Motor Controller :EE$:2m| ||I|F|l.:l:.!-|'ﬂ-${:q'. ARAT AT e NG
« Motor Output identical ' ,—_[ i!i
to “normal” VFD | % I *;{‘ @'J; JQI"* jdfl 4’% 4@
« Bidirectional Rectifier . ; T o
(power in or out) s S . _‘b
 Inherently low harmonics =il R ey :
IEEE519 I
( ) & maily & _K" £ A —_
« 100% Braking Power / : -T __ _
100% Duty Cycle




SIX PULSE VFD

External Braking Resistor

A

x@)IQ;

IGBT controls DC link Voltage

+

\ Motor Regenerates...
DC Voltage Rises...
Regenerated power is shunted to a resistor
Normally around 15-25% energy losses




ECONOMICS AND ESG SAVINGS

e 150HP= 112KW

« 8760 hours per year

« Annual consumption at 100%
 load/cycle is 8760x112 = 981,000 kwH

o At 7 cents per kwH, this is $68,670/year
» 20% savings is >$13k per year

» 85 tons of CO2 emission reduction,

helping ESG objectives



MOTOR PERFORMANCE
COMPARISON

Input Rectifler ! DCBus ! Dutput Inverter
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DIFFERENCE: Excess power flows back to the grid, eliminating braking thermal losses




ACTIVE FRONT END VFD

» BENEFITS

e Low Harmonics

« 100% Braking Torque XA K%i‘ T JK&

e No Brake Resistors of
Harmonic Filters
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BASE NETWORK TOPOLOGY 3

» KWM WEB APPLICATION + BACKEND/FRONTEND SERVER

» User groups created by the client. Operators can see all wells in their group.

» Configure and monitor wells (i.e. Start/Stop, reset alarms, etc.).

 Historian - Cards (i.e. Startup, Shutdown, Hourly, etc.). Fillage, PIP, SPM, etc
recorded for every stroke.

e Live sensor data.

» Additional algorithms (predictive cards, etc.).
» LOCAL HMI

 Local version of the KWM Web Application (limited features).
» OTA UPDATE SERVER

» Automatic FW updates for KWM, RL, and HMI.
» RED LION WEB INTERFACE

« Configure network settings, COM’s, etc.


https://alrdc.com/

OKTA USER MANAGEMENT SERVER

e User Authentication.

LOCAL NETWORK FIREWALL

e Restrict IP’s and
ports through

RL firewall settings.

Local HMI

USE HOST

lrﬁH{JLvit E
microSD CARD <=

RESET BUTTON -

I

L BLED 3
\

Well Worx
Cloud Services

Backend OKTA
Frontend User Management
. OTA Update
WellWorx VPN E m
WSS

\NSQ
WSS
WSS HTTPS
- JwT |
HTTPS '- | JWT-
[Z v ] ystem rmation [ csenins |

Wi-Fi Interface Sta 1

Callutar Interface Status

KWM Web Application Red Lion Web Interface
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KEY DIFFERENTIATORS =

» CLOUD BASED SYSTEM
 Savings opportunities around all thing's comms
o Unlimited Processing Power

» REMOTE PUMP ACTION CHECKS

» PLUNGER VELOCITY PLOTTED OVER DH CARD FOR ADVANCED OPTIMIZATION

« Verifying pump fillage pick
« Verifying tags or speed changes

» Optimizing Intra-stroke speed changes w/real time plunger
velocity considered

» 20 IN-HOUSE PROGRAMMERS/DEVELOPERS
» Road Map to include:
 Tying in automated fluid level systems

« Tying in Rod Design Program
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KEY DIFFERENTIATORS (cont.) 3

» STROKE COUNTER IN CONTROLLER

INDUSTRY LEADING AFE HARMONICS FILTERING WHEN TESTED
AGAINST INDUSTRY STANDARD

» AUTOMATIC ADJUSTMENT OF VISCOUS DAMPING FACTOR -
AVAILABLE IN KWM Q4 2023

» IMPROVED DHC MECHANICAL FRICTION FLUID LOAD PICK -
AVAILABLE IN KWM Q4 2023

ENHANCED PUMP FILLAGE PICK - AVAILABLE IN KWM Q4 2023
DOWNHOLE PATTERN MATCHING - Q1 2024
» SOLVING FOR DEVIATED DOWNHOLE CARD - Q1 2024
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UESTIONS?

WELLWORXENERGY.COM - INFO@WELLWORXENERGY.COM
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PLUNGER VELOCITY PLOTTED
W/ SURFACE AND DH CARDS

e Change in Plunger Velocity captured as gas interference severity changes.
« Same well, conventional running at 3.3SPM.

3.3 SPM 3.4SPM
5
000 4 009000,
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Up-stroke Zone (1) Speed:
Up-stroke Zone (2) Speed:

Down-stokre Zone (3) Speed:
Down-stroke Zone (4) Speed:

AVG SPM:

ro

Plunger Velocity (ft/s)
=

40 60 80 100

Plunger Position (in)
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Series1 @Series2

e Longstroke Pumping Unit

e Cornering Enabled

e The jump on downstroke is not the TVO it is showing
the effects of the VFD speeding up on downstroke

« Jump on downstroke should be pushed to the left,
passed the TVO point to optimize.
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Surface and Downhole Cards

250

300
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Series1 @Series2

» Longstroke Pumping Unit Appears to be tagging
on downstroke
e Cornering Enabled

e Plunger velocity verifies this is not a tag but the moment

the drive is trying to slow down around the corner

300

Surface and Downhole Cards
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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 International
Sucker Rod Pumping 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 web site, 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 an 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 front page of the International Sucker Rod Pumping Workshop Web Site.

The Artificial Lift Research and Development Council and its officers and trustees, and the International Sucker Rod Pumping 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 Training Course and their company(ies), provide this presentation and/or training
material at the International Sucker Rod Pumping 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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