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More often than not in process control, seeing what’s
going onis crucial to running safely and efficiently, and
human-machine interfaces (HMI) give users almost
superhuman abilities to see into their process control
applications, optimize operations and maintenance,
and maximize profits. Here’s how some of the most
innovative users and developers are applying HMI

technologies, and how you can do it, too. BEGIN >
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Here’s how SCADA

provides wellhead awareness

Pantera Energy uses Ignition HMI| and KepServer communications to achieve

quick ROI by improving productivity and reducing time, labor and maintenance costs

By Jim Montague, executive editor, Control/

hy do parents, babysitters and teachers have to

grow eyes in back of their heads? Because they

have to stay aware of all the mischief and mis-
haps their kids get into, so they can try to keep them out
of trouble.

The same is true for operators and managers of oil and
gas production wells, which have been multiplying in North
America, even as they require more sophisticated moni-
toring and maintenance to improve production from lon-
ger-lifecycle and increasingly tricky deposits. Luckily, sev-
eral new tools, such as data-delivery systems and interface
software, are giving these users the extra eyeballs they need.

Developing the underdeveloped
For instance, family-owned Pantera Finergy Co. in Amarillo,

Texas, has been drilling and producing oil and gas for 33
vears with initial projects concentrated in the Texas pan-
handle and western Oklahoma. Beyond basic production,
it’s also grown, expanded operations and maintained steady
drilling operations thanks to an aggressive acquisition pro-
gram, which has completed more than 200 major transac-
tions since Pantera was founded in 1982.

Because it targets deposits that many oil producers can’t
execute efficiently, Pantera reports that most of its assets re-
side in areas that require significant knowledge of facility
management, water handling, wellhead compression, con-
trol and monitoring. Pantera staff and contractors presently
manage more than 1,300 wells (Figure 1). Each day, they
handle pumping operations, roustabout teams, well servic-
ing and regulatory compliance, as well as maintaining a
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consistent drilling program that handles everything from
well design to rig selection.

Aided by SCADA
“We understand that delivering value doesn’t end with the
drill bit,” says Jerrod Kee, operations specialist at Pantera.
To fulfill this mission, Pantera has always concentrated on
optimizing drilling and production. However, to accomplish
it more thoroughly, the company recently sought to imple-
ment a more powerful supervisory control and data acqui-
sition (SCADA) system that could automate more manual

ks
o

WELL-DEVELOPED WELLS

Figure 1: Pantera Energy’s staff and contractors monitor and manage

more than 1,300 oil and gas wells in Texas and Oklahoma, and recently
sought a SCADA system to help them reduce manual tasks and im-

prove efficiency. Kepware and Pantera
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tasks, provide mobile access to geographically remote sites,
reduce downtime, and scale up in the future.

Pantera historically relied on human pumpers for daily
monitoring and management at its wells and produced-wa-
ter disposal sites. However, with such a widely dispersed and
expanding collection of assets spanning much of Texas and
Oklahoma, the company faced a growing challenge to get
contractors to its many sites quickly and consistently, and
saw a chance to improve operations with real-time, remote
data acquisition and control. It planned to analyze site-spe-
cific processes daily, adjust them regularly, and centrally
compile and access key data for a more holistic view of all
its operations.

Enlisting an integrator
To help carry out its plan, Pantera sought help from system

integrator Champion Automation in Perryton, Texas, and
its evaluation determined that Pantera would need a cus-
tomized SCADA system with a server providing real-time
communications across many sites and devices. Champion
recommended and Pantera selected Ignition HMI devel-
opment and SCADA software from Inductive Automation

and KepServerEX communication platform from Kepware
Technologies, which was just acquired by PTC. They began
building the new SCADA system in November 2014, and
finished in February and March 2015.

“These are typically aging wells with lifecycles that start
out free-flowing, but now need artificial lift from pump
jacks,” says Lee Reeves, co-founder and owner of Cham-
pion. “These wells traditionally get inexpensive control
units, such as Weatherford 8500s, which have basic pump-
off functions, but no previous centralized SCADA system—
just periodic testing and monitoring. Champion was initially
brought in to integrate about 30 oil/gas/water wells, and lift
gas for compression from 30-40 gas-only wells. Each com-
pressor is already automated with 20 1/O, while each pump
has five I/O, which can add up to a lot of data points.”

Because of its large acquisitions and many small lease pur-
chases over the years, Reeves reports that Pantera’s managers
and operators had many different kinds of controllers to inte-
grate, but they wanted just one interface windowpane on which
they could see the whole infrastructure of an entire field, per-
haps 300-400 wells in a 50-mile radius in the Texas panhandle.
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Integrating HMI and enterprise

To design and install their new interface and SCADA sys-
tem, Pantera and Champion began by using Ignition HMI
software to build a hosted, turnkey solution for Panera’s in-
ternal systems. However, because Pantera’s wells and equip-
ment had no prior communications infrastructure, they first
implemented a secure Ethernet network and servers, which
included 15 Dell single-server platforms running Microsoft
Windows Server 2012 software and a series of Ubiquiti RF
3.6 GHz radios. This network is protected by SSID pass-
words and encryption, while its wireless portions use the
IEEE 802.11 standard’s native security.

This hardware and physical network would allow Ignition
to expand Pantera’s new SCADA system to encompass its
entire enterprise, and unify its primary HMI, SCADA and
manufacturing execution system (MES) software layers into
one, cross-platform solution. Ignition uses Java and Python
software to achieve device, browser and platform indepen-
dence, which allows its interface screens to be viewed on
tablet PCs and smartphones. Next, KepServerEX would use
its 150-protocol library to communicate with all of Pantera’s
different applications and devices. KepServerEX uses OPC
and I'T-based interfaces, such as SNMP, ODBC and web ser-
vices, to give users one source for their industrial data.

“KepServerEX’s ability to communicate with field devices
such as Weatherford, Fisher ROC and ABB Totalflow, and
support communication protocols like Modbus, proved to
be invaluable for Pantera,” says Jeff Klumpp, project man-
ager at Champion. “When we coupled Ignition with Kep-
ServerEX, it allowed us to achieve our goal of building a sys-
tem that would allow Pantera to be self-sufficient.”

Steve Sponseller, business director for oil and gas at Kep-
ware, adds that, “In this case, KepServerEEX acts as a polling
engine that checks all of Pantera’s equipment on a schedule,
talks to them in their own proprietary protocol languages,
and reaches the appropriate devices at the appropriate time.
Because its 1,300 wells are remote and use wireless teleme-
try, bandwidth can quickly become limited as thousands of
components seek to run on it. In the past, users had to em-
ploy different servers for each type or brand of device, such
as PLCs and RT'Us, and they couldn’t have them all use the
same network because they couldn’t have one be the traffic
cop. These days, Kepware can handle all these tasks in one,
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THE BIG, COMPLETE PICTURE

Figure 2: One of the many HMI screens built by Champion Automation with Ignition software
shows how well listings are collectively displayed by Pantera’s new SCADA system in a dyna-

graphic chart that compares loads and positions for multiple assets. Kepware and Pantera

all-knowing server that prioritizes items like alarm data over
regular data.”

Sponseller adds that KepServerEX saves time and
money because all of Pantera’s components can be in-
stalled, configured, licensed and managed on its unified
server. “Pantera is going to drill and buy more wells in
the future, and so it helps that KepServerkX can easily
add more devices, and communicate with them using any
protocol,” says Sponseller. “This also helps the pumper
guys because they can now get emails about alarms, look
them up on Pantera’s new SCADA system, and make ad-
justments remotely.”

Real-time results

In the wake of deploying its new SCADA system,
Pantera reports it also deployed Kepware’s Modbus and
Weatherford drivers to communicate with compressors,
rod-pump controllers and other production components
at its wellsites, which provide data to local monitors and
centralized SCADA repositories (Figure 2). The new sys-
tem also uses Kepware’s ABB Totalflow and Fisher ROC
drivers to communicate with Pantera’s new flow comput-
ers to secure more accurate electronic flow measurement
(EFM) data.

“Because Pantera’s people were managing a field with
a 50-mile radius that didn’t have centralized monitoring
and control, they previously had to drive to every well, of-
ten daily, and see if they were running or shut off)” ex-
plains Reeves. “This could be especially crucial for its gas
feeds, which sometimes have to be quickly shut down to
avoid possible equipment damage when the transfer system
to processing and midstream pipelines can’t handle more
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flow. In the past, they had to drive
out and manually shut off the flow.
Now, they can do it in a minute from
their central office in Dumas, Texas;
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achieve access from the road; and
send back pump-off and other control
commands. This not only saves time,
but also reduces vehicle maintenance
and other costs.”

Klumpp adds that Pantera’s staff
also can configure the tuning on
their pump-off controllers to further maximize produc-
tion at each well. “If a controller is out of tune, it’s got to
be turned off to avoid damaging the rod downhole,” says
Klumpp. “Now, Pantera can do this tuning remotely. This
enables the wells to be more productive and make more
money. We estimate this part of the project paid for itself
in four or five months—which was even before we got fin-
ished with it. Another benefit is that Pantera can upload
EFM data from RTUs at the wells to create historical re-
cords, output them to an SQL database, and then Igni-
tion can do calculations to show trends. In the past, a lot
of this information might be lost at the wellsites. Even if
a connection to an RTU is lost for awhile, KepServerkEX
can automatically backfill it to the SCADA system later.”

In general, building a SCADA system, including teleme-
try and controls with Ignition and HMI software and Kep-
ServerEX, costs $150,000 to $200,000, but Klumpp esti-
mates that integrating it onto about 50 wells with artificial
lifts can pay for itself in just six to eight months thanks to
reduced downtime and costs, and improved production.

So far, about 150 of the field’s 300 wells have been inte-
grated into the new SCADA system, and Pantera plans to
get the rest and more on the network soon.

“It was important for us to implement an intuitive, sin-
gle-pane SCADA solution to encourage adoption and use,
and that’s exactly what we accomplished with Ignition and
KepServerkEX,” adds Pantera’s Kee. “We couldn’t find an-
other SCADA system that was cable of supporting appli-
cations for metering, compressors, salt water disposal, and
pump-off controllers. Not only are we seeing substantial
ROI in terms of revenue, but the quality of life at Pantera
has significantly improved as a result of this new system.” ®
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lgnition software sparks
flexible, affordable SCADA

Users report that Inductive Automation’s open-connectivity, web-based, unlimited-storage

software lets them tackle multiple interface projects and integrate databases

Jim Montague, executive editor, Controls

ust as process controls spent recent years freeing

themselves from hardware constraints, some super-

visory control and data acquisition (SCADA) sys-
tems are freeing themselves from the restrictions of tradi-
tional display software.

One of the most notable is Ignition software from
Inductive Automation, which is an industrial software
platform built for HMI, SCADA and MES applications.
It includes real-time control and analytics, rapid develop-
ment and hot-pluggable modules. Ignition is affordable
because it’s licensing allows unlimited clients, tags and

connections. It’s also scalable because its server-centric
architecture lets users launch clients from web browsers,
make one-click changes to all clients, and operate across
platforms.

Swiss Army knife for HMI development

David Lewis, software design services engineer at Sierra
Nevada Brewing Co. in Chico, Calif., reports his com-
pany has used Ignition for about 10 years. “We started us-
ing Ignition because the massive, opaque PLC solutions

weren’t customizable enough and were very expensive,”
says Lewis. “We began by testing it in a small CO2 recov-
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ery system, and it worked well, so we expanded it to our
brew house, filtration, packaging and utilities. We started
using it for data acquisition (DAQ) and moving data, and
then used it for software development and building new
SCADA, MES, ERP, sales and marketing, and warchouse
applications.”

Lewis reports that Ignition’s main benefits are its flex-
ibility in addressing different SCADA challenges. “Pre-
viously, we had to struggle or buy a costly solution, but
Ignition helps us gain better insight into our processes;
maintain better production efficiency, product consis-
tency and quality; find inefficiencies more quickly; and
achieve a factual basis more easily for our decisions.”

Lewis reports that Sierra Nevada used Ignition to build
a statistical process control (SPC) module that it uses to
examine process issues such as temperatures, bottle fill
heights, oxygen pickup before capping and other parame-
ters, before they drift out of spec. Likewise, because Igni-
tion’s DAQ functions can track, record and report on any-
thing that generates a signal, and then populate an SQOL
database that can be correlated with other plant activities,
it helped the brewery find air leaks in its compressed air
system. “We've expanded our Ignition application mas-
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sively; we add to it all the time; and it just keeps getting
better,” says Lewis.

How to attach controls to interfaces
Ken Bannard, president of Koerr Inc., an instrumenta-
tion, electrical services and system integrator in Edmon-
ton, Alberta, reports his firm uses Ignition to create HMIs
and SCADA hosts for the oil and gas RTUs, telemetry
units and other custom, distributed products it builds.
“We began using Ignition about seven years ago when the
software costs for third-party providers became cost-pro-
hibitive,” says Bannard. “Ignition isn't patched into the
back end of an HMI database. Its database structure is
inherent to its software, which allows it to connect to any
database, and integrate information from multiple data
sources.”

Bannard adds that control architectures can be attached
to Ignition, so it can interface with logical controls, which
enables users to run monitoring and control functions
through it. “We wrote custom apps to expand beyond tradi-
tional HMIs, and perform asset management in Ignition,”
explains Bannard. “We can pull a whole project within an
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HMI using our Ignition-based Construction Completions
Tool. All the drawings, schedules and histories that used
to be in binders or Excel spreadsheets are now living doc-
uments in our control systems. This removes many limits,
and Ignition can also link to other software packages, use
communication drivers to talk to PLCs, and bring in all
their data via an HMI one platform.”

Big SCADA for big data

Because it can integrate numerous databases, PL.Cs, com-
puters and enterprise systems, Ignition was recently used
by Irimax Systems Inc. in Brea, Calif., to help oil and

gas producer Pioneer Natural Resources in Irving, Texas,

to develop a SCADA system and gateway area network
(GAN) module for about 45,000 devices and 4-6 million
tags across 14,000 sites.

“In the past, it would have cost about $16 million and
40,000-50,000 man-hours to complete a project like this
with regular, distributed SCADA,” says Walker Reynolds,
senior control systems engineer at Trimax. “Ignition en-
abled us to do it for $205,000 and 10,000 man-hours. This
software allows us to say ‘yes’ to our customers.” ®
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HMI/SCADA software
aids water/wastewater revamp

Enid, Oklahoma’s water production and technical services departments upgrade their
HMI/SCADA systems and controls with Iconics’s Genesis64 64-bit HMI/SCADA software

Jim Montague, executive editor, Control/

ost municipal water and wastewater treatment
M plants look like theyre built to last forever, but

even the longest lifecycles eventually end. And,
after decades of faithful maintenance and minor repairs,
these venerable systems and facilities need to be replaced—
including their process controls.

Such was the case in Enid, Okla., which has about
50,000 residents and is located 70 miles north of Okla-
homa City. The city’s Water Production Dept. is respon-
sible for the maintenance and operation of the water col-
lection and distribution system, and coordinates with its
wastewater treatment facilities. Besides serving Enid itself,
this system also serves a three-county area, including the
towns of Ringwood, Ames and Drummond, Okla. The col-
lection system produced an average of 11 million gallons
per day (mgd) with peaks of 20 mgd in the summer. It in-
cludes approximately 140 producing underground water
wells with 200 miles of collection lines, 23 million gallons
of storage tanks, seven pumping stations and two treatment
plants. Both the production department and that wastewa-
ter system are supported by the city’s Technical Services
Dept. and in-house system integrator Roy Robins.

Updates Over the Years

The bulk of its water collection and distribution facili-
ties and its water treatment plant were built in the 1940s
with some sections renovated in the 1980s. However, its
main wastewater plant reached 80% of capacity a few years
ago, which was the level at which the Oklahoma Environ-
mental Quality Dept. had mandated Enid’s system be ex-
panded with a new plant. Now nearing completion, the
new plant will treat 12 mgd and have a maximum capacity
of 32 mgd when it opens during June and July 2012.
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Likewise, the city’s Water Production Depts process
controls for collection and distribution had been updated
several times over the years, but some controls had become
old and lacked vendor support, while others needed to be
improved and expanded. Originally consisting of push-
button controls, hardwiring and relays, it evolved to use
segment-line-controlled HMI and then ActiveX-based I/O
and controls.

“Our water collection and distribution controls used
to be all two-wire hardwiring, huge control panels and
relay boards with no communications, and so they had
to be manned 8 hours per day,” says Robins. “This was
mostly pulsed outputs, and not even 4-20 mA. At night,
flows would be set, and we’d have autodialing for specific
alarms. The problem was that it was all board-level trouble-
shooting, and so it eventually became outdated, replace-
ment parts eventually became unavailable and suppliers
went out if business.”

Later, Enid’s water productions controls migrated to
Modicon, Allen-Bradley and Koyo PLCs, which used in-
tegrated chips and RS-232 communications, and recently
began considering Ethernet.

On the wastewater side, Robins reports the department
implemented 2.4 GHz wireless components about 10 years
ago to communicate with four PLCs on two traveling
bridge structures on rails, located in its tertiary effluent ap-
plication in its non-potable processing area and anaerobic
solids building. The HMI for these systems also migrated
from using ActiveX controls to an interface that Enid’s
Technical Services built on its own using Visual Script
software and an OPC server.

However, in 2007, Microsoft ended its support for Ac-
tiveX, and so the Technical Services Dept. had to seek a
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new control system, and migrate to it without stopping wa-
ter production or treatment. The city evaluated multiple

solutions, and then settled on Iconics” Genesis32 HMI/
SCADA suite for water production and distribution, while
still retaining some ActiveX controls for wastewater.

Constant Reliability

“Some of us are close to retirement, and so we wanted an
HMI/SCADA system and software that other staff could
pick up and run with in the future. It really had to have
the consistency and longevity of the water department it-
self,” explains Robins. “Likewise, our HMI/SCADA has to
benefit the city and not waste its money, and being able
to do system integration in-house saves even more. Gen-
esis32 worked well and reliably with our well, pumps and
communications, and gave us the confidence to add more
Lconics solutions when we began to standardize all of our
HMI software in 2011.”

Most recently, Enid’s Water Production and Technical
Services departments again researched several alternatives,
and decided to upgrade to Iconics’ Genesis64 64-bit HMI/
SCADA software, including GraphWorX64 vector-based
2D/3D graphic design and WebHMI web-based, real-time
automation. The department also picked Iconics’ OPC
Server Suite, which supports both OPC-UA and OPC-DA

connectivity.

Following a 60-day development cycle, the department
initially used their new Iconics software to design and im-
plement their new water production control system. The
goal was to standardize on the selected software and pro-
vide an interface with ease of access for all operators. Using
Genesis64 resulted in an accurate 3D view of remote sta-
tions and pump rooms. The department is also implement-
ing Genesis64 at the city’s new wastewater treatment plant
with help from Integrated Controls, a system integrator in
Olathe, Kansas.

“The 3D screens we added in 2011 aren’t true visualiza-

tions, but they are correct representations,” explains Robins.
“A lot of the programming on these pages is hidden, so we
could keep hem simple and uncluttered. Soon, were going
to add more graphics, including 3D showing internal rota-
tion in our pump rooms, and the ability to look outside in
our reservoirs, too. We're trying to give our operators a one-
click interface, so they don’t have to search, but can start at
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their water production or water treatment overview pages,
go right to each individual plant and all the indicators each
contains, and set flows, add chlorine or do other tasks.

Back on the water production side, Enid’s new system
handles over 1,400 tags, which now integrates with its Koyo
PLCs from Automation Direct. Iconics’ OPC Server Suite
software also ties into additional hardware including wire-
less, serial and networking connections, including UHF,
VHF and Frequency Shift Key (FSK). Among the Micro-
soft products in use are Windows Server 2008, Security
Essentials and SQL Server.

“It’s 50 miles to our Cleo plant in Springs, Okla., and
our furthest well is 60 miles out, so being able to commu-
nicate wirelessly with these systems saves us a lot of gas

and labor. We use MDS radios to communicate with our
pump stations. And, about 45 wells communicate with our
Ames plant, which then communicates back to Enid,” adds
Robins. “Also, this year, we want to replace some two-wire
devices with licensed, 450-MHz components that will con-
vert our serial radio communications to run via Ethernet
and Internet Protocol (IP) addresses.”

In general, Enid’s Water Production department saw sev-
eral benefits in implementing lconics software.

First, they wanted a solution that would integrate seam-
lessly with Microsoft SOL Server. Next, they wanted HM1/
SCADA software that they considered secure enough for
a municipal project. They also wanted HMI/SCADA soft-
ware that would allow for ease of programming for their op-
erators, which they found within the Workbench, the cen-
tralized Web-based interface that makes it easy for users
to open Genesis64 products and configure components,
runtime, and security. Finally, the department wanted a
solution that easily integrated with OPC technology and
standards, which is handily provided through Iconics OPC
Server suite. An additional benefit comes from Iconics
WebHMI. The department uses the software to access a
central server via web browser as part of their water man-
agement controls.

As in the past, future plans for the department are to
expand the water production system, as well as integrate
more web and mobile access. “One of the best aspects of
our Iconics’ HMI/SCADA system is that all its devices and
protocols are expandable, and so we can add capabilities
and communications with little cost,” adds Robins.


http://www.iconics.com/Home/Products/HMI-SCADA-Software-Solutions/GENESIS32.aspx
http://www.iconics.com
http://www.iconics.com/Home/Products/HMI-SCADA-Software-Solutions/GENESIS64.aspx
http://icicontrols.com
http://www.automationdirect.com
http://www.iconics.com
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