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" INCREASING PRODUCTIVITY WITH
' INTEGRATED CONTROLS

~ Control solutions such as Rockwell Automation’s

Integrated Architecture system help standardize

maintenance concerns.

- ]iy Lou Mello and Dennis Wylie
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Lou Mello and Dennis Wylie are with Rockwell Automation.

Go online to www.rockwellautomation.com.

FROM BLADE MANUFACTURERS and wind farm
designers to wind turbine operators and power pro-
viders, the companies involved in the production of
wind energy have very different production applica-
tions. Yet both the personnel behind the blade pro-
duction machinery and those responsible for wind
turbine controls are tasked with similar goals: They
must keep safety, reliability, and maintenance at the
forefront to help their companies—and their custom-
ers—succeed. Key to accomplishing these goals is le-
veraging an integrated control solution.

The Rockwell Automation Integrated Archi-
tecture™ system provides that solution, integrating
motion, sequential, safety, and power control on a
single platform, all networked over EtherNet/IP for
improved data communication and remote trouble-
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shooting capabilities. Before discussing the system’s
attributes and capabilities, allow us to provide a real-
world example of how one company is benefiting
from this technology.

CASE HISTORY

Founded more than 13 years ago, Tecsis Tecnologia
e Sistemas Avancados is dedicated to manufactur-
ing blades for wind turbines. Tecsis is the only 100
percent Brazilian-owned company currently produc-
ing this type of blade. It exports all of its products,
which are manufactured at its own production sites
located in the city of Sorocaba, 96 km from Sao Paulo.
Currently the company produces more than 12,000
blades, which have been installed in more than 10
countries in Europe (Spain, Ireland, and Greece) and
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North America (the United States and Canada), as
well as in Australia and Japan, among other coun-
tries.

Tecsis ships its blades to clients from the port
of Santos, some 70 km from Sao Paulo. Due to the
length and weight of the blades, transporting them
requires complex logistics. They are moved from
Sorocaba to Santos in convoys of 25 to 30 trucks
that pass through the capital and descend from the
mountains during the nighttime hours. To prepare
the blades for loading in ships, they are placed in
special packing to protect the product to make it
easier to transport and move them.

THE CHALLENGE
The length of the Tecsis blades varies from 37 to 50

m, and weigh from between 6 to 12 tons. However, be-
fore initiating the manufacturing process itself, Tecsis
develops a specific design for the molds based on a
detailed profile to meet the customer’s specific needs.
The profile is determined by each customer’s specific
design and depends on the location where the wind
turbines will be erected. Each project is therefore
unique. “This requires the manufacturing of specific
equipment and tools, as well as carrying out the neces-
sary tests to put the product into production, which
can take months,” according to Aureo de Oliveira,
electrical engineer coordinator at Tecsis. “Despite be-
ing highly ‘engineered’ in initial stages, the manufac-
turing of the blade is done completely by hand and
requires about 24 hours”

Each blade is manufactured in a die, also produced
by Tecsis, in which layers of materials are applied.
Modern wind turbines are made up of three blades,
manufactured with reinforced plastic (polyester and
epoxy) and fiberglass. Other materials are also used
such as carbon fiber, steel, aluminum, textile fibers,
wood, and wood epoxy. The blades must be light-
weight, resistant, and rotate easily to withstand winds
that can reach 180 km/h. Although the blades are able
to stand up to these wind speeds, the wind turbines
normally operate at winds up to 90 km/h. Any higher
speed will shut down the system, and the generation
of power will be cut off as a safety measure to protect
the structure.

Two key factors are responsible for keeping the
blades lightweight and resistant: the temperature of the
material that is applied to the mold, and the amount of
time that this material is exposed to that temperature.

THE SOLUTION

Automation of the heating system plays an important
role in the final solution because it allows precise tem-
perature control throughout the entire process, elimi-
nating safety and quality deviations. However, the sys-
tem used by Tecsis did not meet all of the company’s
needs. Aureo explains how control was handled, and
what the difficulties were. “Control and handling of the
heating process data were limited because control was
done individually by heat section, which made it diffi-
cult to balance the temperature between the controlled
points,” he says. “In addition, the generated reports did
not provide information to track the heating process
variables in real time, or to create production history.
It wasn't possible to compare the temperature of the
control zones and the different areas, which would re-
quire more homogeneous temperature stabilization in
the mold”

With the CompactLogix controllers and RSViewSE
Stand-Alone software, Tecsis was able to reduce mold
assembly time, increase panel installation reliability,
and allow employees to dedicate more time to other
applications, in addition to decreasing indirect project
costs.

THE RESULTS
In practice, the system is simple: There are dozens of
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temperature measurement points (thermocouplers) for each mold. The
signals emitted by the thermocouplers are transmitted to the Compact-
Logix PAC, which receives information about the temperature of each
point and activates heating when needed. The need to heat each point at
alesser or greater degree is determined by the temperature profiles that
control these variables throughout all production stages of the blade.
Each customer has a unique design based on the process conditions of
each blade, and the temperature curves change for each customer. In
this regard Tecsis also obtained a degree of autonomy, because its own
technicians defined the system parameters for the curves.

“We plan to apply Rockwell Automation controls to all systems
where electric control of temperatures is required because the applica-
tion is easy and configurable, and it reduces maintenance;’ says Aureo,
emphasizing “the excellent service, information security, and broad
product knowledge” he enjoys while working with the Rockwell Auto-
mation team of engineers.

THE DETAILS

After companies like Tecsis manufacture blades and other turbine
components, wind-farm designers and turbine OEMs can leverage the
same scalable Integrated Architecture system for all of their control
needs, including:

« Pitch control systems to position the blades and spill wind when the
turbine is operating above the rated wind speed, while also maximiz-
ing power output;

+ Yaw control systems including across-the-line starters, soft starters,
or variable frequency drives to keep the turbine facing the wind;

« Main control systems to calculate the power optimization algorithms
based on available wind, pitch angle, and blade geometry. This sys-

tem then sends a set point to the
generator or grid tie inverter and
can provide for many startup
and shutdown safety checks as
well;

« Condition-monitoring systems
to monitor vibration on the
main drive shaft bearings, as
well as each gearbox and genera-
tor bearing.

STANDARDIZED SAFETY

In each of these applications, as
in the manufacture of the blades
themselves, safety is critical to
protect both people and the large
capital investment that a turbine
represents. Any diagnostic failure
would typically force the wind
turbine into a shutdown mode,
which commands the blades to a
shutdown position.

An extremely important safety
consideration for wind turbine
manufacturers is overspeed pro-
tection. The turbine control sys-
tem should include a safety-rated
circuit to monitor both the high-
speed and low-speed ends of the
gearbox and hub, and help avoid
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DELIVERING QUALITY HEAT TREATING SERYVICES WITH
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Carburize / harden / oil quench 62” dia. x 30” tall

20251 Sherwood Detroit, Ml 48234

301 Business Lane Ashland, VA 23005
45755 Five Mile Rd., Plymouth, MI 48170
20941 East St., Southfield, MI 48034
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8:30 am-3:45 pm:

© Wind Energy 101: Fundamentals of
Wind Energy

© Wind Energy 201: What Makes the
Development Process Successful

® Human Resources Seminar: Pow-
ering Our Organizations Forward

e Green Grids: Integrating Large
Scale Wind

9:00am-3:30 pm:
© Co-Located Educational Program
© Wind Power Suppy Chain Workshop
(separate registration required)

10:30 am-12:00 pm:

® Project Development Track: Chal-
lenges in Project Development (2A)

* Finance Track: Optimizing Capital in
the Current Environment (2B)

 Policy Track: Governor's Panel on
Wind Energy Issues (2C)

 Utility Track: Critical Wind Power Is-
sues for Electric Utilities (2D)

® Performance Track: Wind 101-The
Business of Wind (2E)

© Technical Track: Wind 101-Laying the
Technical Foundation (2F)

1:30 pm-3:00 pm:

e Project Development Track: Public
Acceptance-Building Wind Projects &
Transmission (3A)

* Finance Track: Cash Value Stream (3B)

 Policy Track: Legislative Panel of Wind
Industry Leaders (3C)

o Utility Track: Learning from the Leaders-
Case Studies in Utility Growth in Wind
Power (3D)

© Performance Track: Project Performance
Using Reliable Turbines-Part 1 (3E)

* Technical Track: Beyond 20%-Smart Grid,
Electric Vehicles, Energy Storage, & So-
lar under Wind (3F)

3:30 pm-5:00 pm:

© Project Development Track: Airspace
Conflicts: The Latest on Radar & Aviation
Concerns (4A)

 Finance Track: Capital Sources for the
Future (4B)

© Policy Track: Current Policy Issues (4C)

o Utility Track: Power Session-Utility In-
volvement in the Wind Energy Industry
(4D)

 Performance Track: Project Performance
Using Reliable Turbines-Part 2 (4E)

® Technical Track: Scientific Track (A4),
Launch of Scientific Track: Research Fu-
ture in Wind Energy (4F)
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& EXHIBITION

Get Connected. Stay Connected.

SERPOWETSYStemSolutions

e Faulted circuit indicators help locate faults quickly and improve system availability

High-accuracy metering verifies revenue

 Protective relays safeguard against wind power system damage

e Remote access and control enable easy operation
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reaching a specified rotational speed. If the limit
is reached, the circuit can initiate a shutdown se-
quence, protecting the turbine and any people on
or near the equipment. In the past decade, safety-
based control has made its way into manufactur-
ing and assembly equipment controls designs.
Similarly, wind turbine control designs are adopt-
ing many of the same safety design practices.

IMPROVED RELIABILITY

Wind turbines, particularly those located off-
shore, also require a control system with excellent
reliablity that will stand up to the high-tempera-
ture and harsh, corrosive environments that exist
out at sea. Controllers designed using hardened
components suited for rugged environments can
help provide OEMs and wind-power providers
with excellent reliability and reduced panel costs.
In addition, operational costs and carbon emis-
sions are reduced because these controllers do
not require the additional installation and energy
costs associated with auxiliary heating and cool-
ing systems.

Reliability also can be improved through pre-
dictive maintenance solutions. With the applica-
tion of condition monitoring technologies such
as vibration analysis, wind turbine operators can
detect problems early, identify the cause, and take
corrective action, all with minimal impact on en-

ergy production. This also helps optimize mainte-
nance planning and costs.

EASIER MAINTENANCE

Unexpected shutdowns and maintenance of any
kind can represent significant investments of time
and capital. An integrated control system that is net-
worked over EtherNet/IP can provide wind-power
companies with remote-monitoring capabilities
on the same platform as the standard control. This
provides a smaller physical footprint with improved
diagnostic and troubleshooting capabilities.

A commercially available, off-the-shelf solution
like the Integrated Architecture system from Rock-
well Automation helps reduce training needs and
spare part requirements, offering global support no
matter where the turbine is installed. In addition,
with more utility companies using similar integrat-
ed control systems in their facilities, wind-power
providers can more easily integrate with their sys-
tems to supply wind-generated power to customers
around the globe.

From end to end, companies across the range
of wind-system applications are taking advantage
of integrated control solutions to help standardize
safety, improve reliability, and reduce maintenance
concerns. Learn more about Rockwell Automation’s
solution by visiting www.rockwellautomation.com/
solutions/integratedarchitecture/index.html.
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KEEP THE BLADES TURNING.
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* ONLINE CONDITION MONITORING - GL Certified

* GEARBOX-TO-GENERATOR LASER ALIGNMENT

* DYNAMIC ROTOR BALANCING AND VIBRATION ANALYSIS
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INCREASE YOUR AVAILABILITY AND UPTIME.

YOUR SOURCE FOR WIND TURBINE RELIABILITY, MAINTENANCE EQUIPMENT AND SERVICES

LUDECAN3!

(305) 591-8935 » www.ludecawind.com
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