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World Energy and Siemens Help Fuel America’s

Quest to Lessen its Dependency on Petroleum

n 2006, the U.S. will spend more than $500 bil-
I lion on the 21 million barrels of petroleum that it
consumes each day. Approximately $300 billion
will be spent to procure crude from outside the U.S.
with the cost per barrel of the crude having essential-
ly tripled over the last five years. This cost-per-barrel
figure represents the OPEC prices and does not even
begin to figure in the cost of refining, distribution,
taxes, and environmental impact. The price of petro-
leum oil dependency has become staggering.

Americans have experienced huge price swings at
the gas station as evidence of the financial impact of
this dependency, where the cost of gasoline has gone
from an average price of $1.85 per gallon nationwide
in July of 2004 to an average of $3.10 per gallon in
July of 2006. It has become increasingly urgent for
America to find practical alternatives to its dependen-
cy on fossil-based fuels. As aresult, a long list of alter-
native energy sources is being researched and tried.

One of the most promising alternative fuels,
“biodiesel,” has already begun to decrease Amer-
icas dependency on fossil-based fuels. Manufac-
tured from oils derived from plant and animal
feedstocks such as soybean oil and animal fat that
are extremely abundant in the U.S., biodiesel is an
extremely clean burning and efficient fuel. Even re-
cycled cooking oils and “yellow” grease feedstocks
can be used to produce biodiesel.

At the forefront of this rapidly emerging indus-
try, is a company called World Energy Alternatives,
which has a Biodiesel production facility located in
Lakeland, Florida. The bulk of the hardware and
software for the overall process control at the Lake-
land biodiesel facility is provided by Siemens Energy
& Automation, Inc. Continually working to improve
its process, the Lakeland facility recently migrated to
Siemens PCS7 OS/APACS human machine interface
(HMD) from a legacy Mycroadvantage and Process-

Suite HMI solution that was originally installed by

Moore Process Automation Solutions. Siemens pur-
chased Moore in early 2000 and added the APACS
technology to its total process automation portfolio.

The Biodiesel Process
World Energy’s Production Facility, like may others
in the biofuel industry, produce biodiesel through
the transesterification of vegetable oils or animal fats
used as the feedstock. These oils and fats are com-
posed of molecules called triglyceride, which con-
tain fatty acids connected to a chemical backbone
known as glycerol. Transesterification is the process
of separating the fatty acids from the glycerol into
the commercial products of biodiesel and glycerin.
The fatty acids are broken down into a mo-
noester by the process; and thus become the
biodiesel that is suitable for combustion in a die-
sel engine. The separated bottoms, which contain
glycerine, fatty acid, soaps, and excess methanol,
can be further processed into a high-grade refined
glycerin product. At the Lakeland complex, there
are actually two facilities—one for producing the
high-quality biodiesel fuel and the other for fur-
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ther producing the high-grade refined glycerin.
The Siemens process control system controls the
processes at both of these facilities, and as such
are interconnected. World Energy’s is one of the
few facilities in the U.S. that has its own glycerin
refinery; and in addition to refining its own by-
product, it also refines crude glycerin on a con-
tract basis from outside companies.

Biodiesel feedstock is classified according to its
free fatty acid (FFA) content as follows:

* Refined oils, such as soybean or refined canola
oil (FFA<1.5%)

* Low free fatty acid yellow greases and animal fats
(FFA<4%)

* High free fatty acid greases and animal fats
(FFA <20%)

World Energy’s facility has the capability to
produce biodiesel from any of these types of feed-
Feedstock with the lowest FFA, below
1.5%, is the most ideal for producing biodiesel

stocks.

because it does require pre-processing, which
involves higher than atmospheric pressures (ap-
proaching 250 psi), at least a 98% strength sul-
furic acid, and high temperatures to convert the
fatty acids into methyl esters prior to conventional
transesterification. Additionally, pre-processing
requires strict safety precautions, higher costs for
processing, and creates a corrosive atmosphere
that can damage or certainly shorten the life of
hardware and machinery in a facility.

World Energy’s biodiesel facility has both ac-
id-base, two-stage esterification capabilities for
handling the higher FFA feedstock, as well as the
preferred base catalyzed transesterification process
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configuration for the low FFA content refined oils.

The bulk of its current biodiesel output is from
refined oil feedstock (e.g. RBD soybean oil). All
things considered (time, labor, reactive chemicals
and feedstock), almost 80% of the total cost of
production is in the cost of the feedstock selected.
Having multiple feedstock capability gives the fa-
cility the flexibility to produce its products at the
lowest possible cost while still meeting the strict
standards of the industry (ASTMD6751: Standard
Specification for Biodiesel Fuel).

Process Control
The process batch recipes at World Energy’s fa-
cility for any feedstock-to-biodiesel conversion
involve precise automated valve timing, tempera-
ture and pressure regulation, and level and flow
control. Batch and recipe logic is configured and
stored directly in the APACS controllers. The pro-
cess at the Lakeland facility has been described as a
“batch continuous” operation because as one batch
is moved forward in the process, another batch is
put in place behind it continuously throughout the
production day. All pre- and post-batch processing
takes place in a continuous fashion. The facility
manufactures approximately 18-million gallons per
year of biodiesel fuel using this hybrid process.
The pump and agitator motors are controlled by
Variable Frequency Drives (VEDs) that receive com-
mands from the Siemens APACS Advanced Con-
troller Modules (ACM5) and the associated rack-
mounted 10 modules of the system. The World
Energy facility utilizes controller redundancy so
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that if one ACM goes down, another can replace
the same functionality without interruption of the
process. Configuration of the ACM5 is handled
through the APACS 4-mation software.

The HMI Upgrade Project of 2005

The original process control system used the Pro-
cessSuite Vision HMI (human machine interface)
for the interactive graphic screens of the biodiesel
side of the operation, which was implemented on
a Windows NT platform, while the screens on the
glycerin side of the operation were developed using
Mycroadvantage, an earlier HMI of Moore.

When the computer having the ProcessSuite
screen graphics went down last year, all of the in-
terface graphics for the biodiesel operation were
lost. Fortunately, this only resulted in a short outage
while some screens that were formerly developed for
the biodiesel process using Mycroadvantage were re-
trieved elsewhere and used temporarily to get things
running again. In the meantime, Siemens proposed
upgrading to the PCS 7/APACS OS HMI, which runs
on the Windows XP operating system. The proposal
also included the conversion of all the existing HMI
screens over to Siemens PCS 7 OS.

Siemens engineers developed six replace-
ment screens for the biodiesel process and two
for the glycerin refining process offsite, working
closely with input from World Energy. The con-

troller configuration code from the original HMI

station, which are stored in the controller and

backed up by battery, provided the starting point
for the World Energy/Siemens team to upgrade
the system. New graphics were created to mini-
mize change on the operators while incorporat-
ing the powerful new features of PCS 7 OS, such
as zoom and pan capability, HMI alarming, built-
in historian, and tool tips. The Database Auto-
mation Tool performed dynamic linking of the
HMI symbols to the control strategy automati-
cally enabling the new graphics to be created in
a shorter period than the originals.

The open architecture of the Siemens PCS 7
platform made the commissioning an easy task.
The working team relationship between Siemens
and World Energy resulted in a smooth transition,
taking just a little more than three months from a
signed order to being fully commissioned.

“The migration was nearly seamless,” said
Lucas Altic, Engineering Project Manager and
in-house controls specialist, for World Energy.
“It took one weekend to completely install and
troubleshoot the new system. Siemens developed
most of the initial graphics and converted the
4-mation code in-house before performing the
tie-in on-site. Migrating to PCS 7 required little
more than a few code tweaks, which improved
the system performance.”

“When I went back to modify a few of the
graphics to fit the Lakeland facility’s specific
operational needs, I found the graphics build-
ing process simple and intuitive,” said Altic.
“It is a far cry from the limited functionality of
older products. DBA seamlessly and automati-
cally adds controller faceplates to the screens
and links them back to the appropriate tags with
almost shameful ease.”

The new architecture includes an engineering
workstation as well as a single workstation for
additional integrations. The engineering station
operates as a client and contains the APACS 4-
mation toolset allowing World Energy to update,
troubleshoot and maintain the APACS hardware
configuration from the same station that is used
to view the process. The single station includes a
512-tag SQL historian for the archiving of process
variables, alarms and events.
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The Future of Biodiesel

While the role biodiesel will play in supplying the
world’s future energy needs is unknown, demand
is growing every year. With the changing econom-
ics relative to fossil fuels, it is becoming increas-
ingly attractive for a wider range of uses. Addi-
tionally, it burns cleaner than gasoline or regular
diesel and can be used in diesel engines without
any modifications. In just six years, biodiesel us-
age in the U.S. has grown from 500,000 gallons to
more than 25-million gallons in 2005.

As demand for biodiesel continues to grow, each
new advancement means the ability to produce
more gallons out of the same facility. Additionally,
with each new piece of equipment, the process be-
comes more effective and more economical.

“To implement a new change with the older sys-
tems, it meant hours spent in development and, shut-
ting down the facility for days” said Altic. “With the
new PCS 7 architecture, engineering time is minimal.
If a new system goes in, it takes less than an hour to
code the controllers and link them to the HMI. That
directly translates into greater productivity.”

World Energy is now launching a multi-million
dollar Capital Expansion program. With the new
process control system from Siemens, it now has
the flexibility it needs to implement complex con-
trols applications with minimal in-house develop-
ment time. This shifts the focus away from controls
engineering to plant engineering.

With each new advancement, more gallons can
be squeezed out of the same sized facility. With
each new piece of equipment, the process becomes
more effective, more economical.

“Whatever future role biodiesel might have,
World Energy stands poised and ready to help
fulfill those needs,” said Altic. “With a platform
like PCS 7, Siemens enables current and future
facilities to easily expand their production needs
as the demand for biodiesel and alternative fuels
continues to grow.”

Click here for more information about Siemens.

About World Energy and Siemens...
Founded in 1998, World Energy Alternatives is
the nation’s premier supplier of biodiesel, biodiesel
blends, and biofuels. They operate the largest, most
comprehensive biodiesel distribution network in
the U.S. With multiple distribution points across
the country, World Energy has developed the larg-
est multi-plant, multi-region, multi-feedstock sup-
ply network in the nation. The Lakeland facility is
it’s only wholly owned production plant, however
their business model includes plans to expand their
production interests into various parts of the world.
The facility’s feedstock adaptability and glycerin
margin optimization are second to none. It has be-
come the nation’s largest multi-feedstock biodiesel
producer in the U.S.

Siemens AG is a leading global electronics
and engineering company. Siemens Energy &
Automation, Inc. is one of Siemens operating
companies in the U.S. manufacturing and mar-
keting the worlds broadest range of electrical
and electronic products, systems and services
to industrial and construction market custom-
ers. Its technologies range from circuit protec-
tion and energy management systems to process
control, industrial software and totally integrated
automation solutions. l
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About Siemens

Please let us know if you would like additional information
on Siemens process automation solutions by clicking here:
or by visiting www.chemicalprocessing.com/siemens.

Siemens delivers comprehensive automation solutions to the ethanol industry
that decrease time to production, risk, and total cost of ownership.

Siemens helps reduce time to production by creating the following advantages:

* Decrease the engineering and commissioning time by reducing the amount of cabling, termination points,
and plant space required through integrated software solutions for Profibus fieldbus technology in electri-
cal, automation, and instrumentation

* An instrumentation partner with expert knowledge of biofuels applications to help reduce costs and
increase efficiencies

Siemens helps reduce risks by providing:

¢ Experience from installing more than 100 biofuels plants systems, more than 50% of all new biofuels
plants use Siemens for automation, thus providing industry proven solutions with a commitment to in-
novation and support

* Products and services that provide an integrated water treatment system with guaranteed water quality for
plants of any size

Siemens helps reduce total cost of ownership (TCO) by including

the following cost-saving elements:

* One software system for configuration, parameterization, operation, expansion and maintenance for
safety, instrumentation, automation, water, and electrical systems, thereby reducing engineering,
operational and training requirements

¢ Online diagnostics, alarming, and asset management solutions that alert operators to operational information,
allowing preventative action before there is a problem

National Support — Global Support

The Siemens biofuels national team meets regularly to discuss ways to better serve biofuels customers. The results
include development of comprehensive strategies that provide best-practice sharing and quicker response times
for customer issues. This national team works with the Siemens global biofuels center of competence and has
executive sponsorship to support the continuation of its mission.
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Integration
Performance
Scalability

Modernization

Safety & Security

Innovation

Global Network of Experts

How far can your system go? Traditional DCS limits your vision — and

potential — but SIMATIC® PCS 7 process control system breaks through and

gives you a whole new perspective on system performance. Only PCS 7 enables

full integration of all the automation systems in your plant: process, batch,

discrete and safety, and all the field devices: instrumentation, analytics, motors, SI E M E N S
drives, and safety into a single platform, with common tools for engineering,

visualization, and facility-wide asset and maintenance management. Take flight
with over 5,000 satisfied PCS 7 users and see the new possibilities.

For more information or to contact a sales representative, call, e-mail, or
visit our web site.

Siemens Energy & Automation, Inc. ¢ 1-800-964-4114, Ref. Code: PCS7V7 « info.sea@siemens.com ¢ www.sea.siemens.com/process
PAFL-00086-0108
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