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Your plant needs every advantage to stay competitive in today’s tough market. CCC can help give
you the edge you're looking for through our experience in Profit Enhancement, Quality Product, and
Superior Service. These are the elements that make up our Value Triangle. This is what you get from
CCC every time you entrust your turbomachinery to our control experts.

CCC systems will help you achieve the following:
m Operate closer to control limits, increasing production

m Prevent unnecessary trips and downtime

Minimize process disturbances

Prevent surge, overspeed and associated damage

Automate start-up and shut-down

Operate at the lowest possible energy levels

Minimize antisurge recycle or blow-off

Optimize load sharing of multiple units
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Steam lurbine Control

Turbomachinery Control is
Our Only Business

In the complex and diversified
world of turbomachinery control,
Compressor Controls Corporation
(CCQC) is by far the best in serving the
control needs of its customers. CCC'’s
experience spans more than a quarter
of a century, across all industries: oil
and gas, power generation, chemical,
petrochemical, steel mills,
pharmaceutical, including new
construction and retrofit.

Turbomachinery control is our only
business. Few companies can match
our many years of hands-on
experience, wide range of successful
installations around the globe, and the
unsurpassed brainpower of hundreds
of our highly educated and well-
qualified engineers.

We are uniquely qualified to
provide superior turbomachinery
control solutions and outstanding
customer services that improve your
process, your turbomachinery
performance, save energy, and help
you to fully realize your plant's
business potentials.

CCC Provides the Most
Flexible and Cost-Effective
Steam Turbine Control
Solutions

The Complete Solution: More than
Just Digital Control. Steam turbine
users have long recognized the
advantages of digital control. But
many now realize that digital controls
alone can’t provide a complete, cost-
effective solution to turbine control
problems.

The answer is a holistic approach
that focuses on the control requirements
of the entire turbomachinery train and
the capabilities of its control system.
That's exactly what CCC provides.

Because every turbomachinery
application is unique, we take the time
to understand your specific needs and
requirements. With that understanding,
we're ready to use our experience and
expertise to help you design the
optimum control sytem for your needs.

Once the system is designed, we'll

provide you with a cost-effective
combination of mechanical hardware
and digital electronics tailored to your
specific application. And finally, we’ll
train your plant personnel to operate
and maintain the system, and we'll
provide experienced CCC start-up
engineers to help get your turbine
on-line and tuned for maximum
effectiveness.

Speed Control

The basic objective of a steam
turbine speed controller is to vary the
flow of steam to keep the turbine
operating at some desired rotational
speed, regardless of variations in the
load imposed on its driven equipment
or the quality of the steam. In some
applications that speed is fairly

constant, in others it is co'ntirjuously Gamplete control far
varied as a means of achieving Virt”a”y Aﬂy Applicatian

another control objective.
Whether your steam turbine

For example, at any given

discharge pressure, the flow through a o ) .
application requires a simplex

speed governor or a fault-tolerant

turbine-driven compressor is a function

of its s'pee.d. A' constant pressure can control system, CCC is your

be maintained in the face of varying
source for a complete control
solution. We offer a wide range of

process flow demands by
implementing pressure-to-speed coordinated control functions to
optimize steam turbine

cascade control.
performance, including:

As a result, that turbine develops
exactly enough power to compress the
required flow, and the train operates at = Speed Control
whatever speed is necessary to = Extraction Control
achieve the performance control o
objective. In such applications, the = Admission Control
performance control also uses a speed Overspeed Protection

Start-Up Sequencing

tracking function to avoid integral
windup when the speed control loop is . .
not using that set point, and to provide Extraction Load Sharing
bumpless return to cascade control m Generator Auto
when it resumes using it. Synchronization

.Large turbines can also heg = Steam Valve Characterization
multiple control and block valves o
requiring complex valve management and Coordination
algorithms. For example, a steam = Steam Valve Position
turbine driving an electrical generator
might have parallel throttle valves to
provide more precise control when

lightly loaded, as well as reheat stop
and intercept valves.

CCC Offers API/ISO
Compliant Overspeed
Protection

The Guardian® OSP system is API
and ISO compliant, making integration
with your existing system easier. This
definitely gives the OSP system a
huge advantage over other electronic

overspeed systems on the market.
Even though some competitive
systems are available with simplex,
redundant, and triplex speed switches,
they may not comply with the latest
APl and ISO requirements. Many OSP
systems lack self diagnostic testing
and data communication capability.
These are standard features with the
Guardian OSP system.

For more information ask for the
Guardian brochure #MS85(3)

Extraction/Admission
Control

In addition to a high-pressure
inlet, many steam turbines have
ports where intermediate pressure
steam flows can be admitted or
extracted. Each flow is typically
regulated by an internal valve that
must be manipulated by its own
control loop. To optimize the plant
steam balance, they can be set up
as mass flow controllers with set
points calculated by a high-level
logic program. Or you can set up
both options and select one or the
other as needed.

For such turbines, the speed and
header pressures are all affected by the
movement of any control valve, so special
decoupling algorithms are provided to
coordinate those valve positions. For
example, if more power is needed, the
steam control valves are manipulated
to provide the required power increase
without changing the extraction or
induction flow rates.

Generator Control

In most applications, a turbine will
operate at a speed where its power
output matches the load on the driven
equipment, and that speed can be
controlled by adjusting the steam or
fuel flow. When driving a synchronous
generator connected to a power grid,
however, a turbine’s speed will be a
fixed multiple of the grid
frequency, regardless of the
power output. Thus, the control
systems for most utility and power
recovery generators must directly
regulate their power outputs.

For such applications, CCC’s
steam turbine controls provide
valve and power (megawatt)
droop control options, in addition
to isochronous speed control for
isolated or lead generators. The
droop set point can be set by a
logic control program, discrete or
analog signals from an operator panel
or DCS, or serial communication from a
DCS or other external device.

The generator and turbine/
expander controls are completely
integrated to provide extremely stable
speed and load regulation. Stability is
further enhanced by employing a
proportional-plus-PID algorithm, which
provides as much smoother response
to load and set point changes than a
traditional proportional-only droop
control loop.

Integrated Systems for
Total Train Gontrol

To optimize the performance of
your entire turbomachinery train, you
need a system that can control both
the steam turbine and the equipment
it's driving, including turbocompressors,
generators, blowers, fans and pumps.

CCC systems are designed to do
just that, featuring a high-speed
communications capability that allows
you to effectively integrate control of

the turbine and the driven equipment.
That allows you to implement
advanced loop decoupling strategies
that prevent adverse control loop
interactions and the problems they
cause. This integration also provides
for fully automatic start-up and shut-
down of the entire machinery train.

Mechanical Systems to
Complete the Link

Beyond our wide variety of digital
control electronics, we can provide you
with a complete mechanical system to
successfully link the digital controls to
your steam turbine. This includes
pneumatic, hydraulic or electric
actuation systems depending on your
application. We also offer engineering
and fabrication of custom mounting
hardware. This service is especially
valuable for retrofits, where it saves
time and money by eliminating the
need to modify the turbine to accept
new mechanical interfaces.

Support Services to Help
you Get the Most from
your System

To help you get the most from your
CCC steam turbine control system, we
can provide support services for every
phase of your control system
implementation: system design, project
management, start-up and
commissioning, and on-site or factory
training for plant personnel. And if
your control system ever requires
service, our field engineers are
available around the world, 24 hours a
day. It adds up to all the support
services you need from a single
company: CCC.

CCC will help you achieve
maximum turbomachinery
performance regardless
of your equipment or
process.

You’ll be amazed at how
much you can gain
through better
turbomachinery control.



