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PRESIDENT’S CORNER

PLANNING FOR PLANT OUTAGES

P

lanning for an outage or turnover can be stressful
and remains critical to the successful restart of the
facility.  Every minute of downtime has an opportunity cost in the form of lost revenue; whether it is a
plant, a refinery, a power station or a manufacturing facility
a minute lost can never be recovered.    Many businesses
are beginning to recognize the importance of strategic partners as they move into the planning season.  Strategic partners have an intimate knowledge of the customer’s systems
and the preventative maintenance cycles that supports
outage planning. Partnering will also enable decisions to
be made early on in the planning cycle for continuous improvements projects that could reduce the life-cycle costs of
the facility. Focusing on the whole picture rather than on a
project by project basis enables long-term planning and the
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timing of implementation within the outage window of opportunity.  Where project and/or product lead times exceed the
time between the planning cycle and the outage cycle, there
is a high probability that the decision to improve could continuously be deferred until it becomes critical or that the risk
of not receiving the product on time is increased.  Partnering
with the supply chain strategically can remove unnecessary
risk; provide a planning resource for support and the business case for priorities.  For those customers leveraging this
opportunity, the case study for success has led to measurable savings. n

Lorraine Wiseman
President and General Manager,
Spirax Sarco Inc., USA
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Industry Trend Talk
STEAM SERIES PART 4 OF 4:

THE STEAM AND CONDENSATE LOOP
By Steve Gow, Director of Marketing

T

his is the last installment of a four part series article on
“The Steam and Condensate Loop from Generation to

Recovery.”  It is intended to give a brief, non-technical
overview of the steam plant.  It offers an overall explanation of
how the different parts of the steam plant relate to each other
– and represents useful reading for anyone who is unfamiliar
with the topic of steam theory or steam plant equipment.

CLICK
THUMBNAIL
TO VIEW

Part One

Condensate Removal from Plant
Often, the condensate which forms will drain easily out of
the plant through a steam trap. The condensate enters the
condensate drainage system. If it is contaminated, it will
probably be sent to drain.  If not, the valuable heat energy
it contains can be retained by returning it to the boiler feedtank. This also saves on water and water treatment costs.  

The Steam and Condensate Loop

Part Two

The Flow of Steam to the Plant

Part Three

Steam at the Point of Use

PARTS 1 – 3 OF
THIS ARTICLE
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Sometimes a vacuum may form inside
the steam plant. This hinders
condensate drainage, but proper drainage from the steam space maintains the
effectiveness of the plant. The conden-

Fig. 1.3.7
Condensate
recovery and
return

sate may then have to be pumped out.
Mechanical (steam powered) pumps are
used for this purpose. These, or electric powered pumps, are used to lift the
condensate back to the boiler feedtank.
A mechanical pump, see Fig. 1.3.7,
is shown draining an item within the
plant. As can be seen, the steam
and condensate system represents
a continuous loop.
Once the condensate reaches the feedtank, it becomes available to the boiler
for recycling. n

CLICK &
LEARN

Condensate recovery online tutorial Relaying condensate back to the boiler
house reduces costs. Pipe sizing and layout is discussed for drain lines, discharge lines,
and pumped lines. The effects of lift and backpressure are explained; and how to reduce
overall costs by utilizing flash steam.
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Educational News Brief
By David Matherly, Product Manager for Spirax Sarco

W

VALVE POSITIONERS OFFER
IMPROVED CONTROL VALVE
PERFORMANCE
ith energy efficiency being one of the
pillars of sustainability, greater emphasis is now being placed on providing
tighter control to both pressure and

temperature variables associated with
heat exchange systems. By closely controlling the pressure and temperature of both heating and cooling mediums within those systems, the use of an automated control valve can help assure the efficient transfer of heat.

Control Valve Basics
The operation of a control valve involves positioning its
plug relative to the stationary seat within the valve. An
actuator is directly coupled to the valve plug via the stem
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and moves the valve plug to the desired control position.
A pneumatic or electric actuator is normally used to control this valve plug position. Pneumatically actuated control
valves function as air-to-open or air-to-close. Air-to-open
valves are normally held closed by a spring and require an
air pressure to open and air-to-close valves are normally
held open by a spring and require air pressure to close
them. The mechanical design of the valve and actuator
combination determines which way the actuator functions
but the desired fail-safe condition determines which type is
applied, (in case of plant instrument air failure).
A computer, controller, PLC, thermostat, or other electrical controlling device sends an analog electrical signal
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By automating valves in this manner they can be used to directly and/or
indirectly control temperatures, pressures, and flows within an open or
closed-loop system.
directly to an electric actuator or through a current/voltageto-pneumatic converter, or electro-pneumatic positioner to

control valves can be used to regulate water, steam, and
condensate. A partial graphical representation of a typical

a pneumatic actuator. The signal is based upon the desired
system set point and modulates the valve linearly more
open or more closed. By

heat exchanger utilizing a control valve is shown in Fig. 1.

automating valves in this
manner they can be used
to directly and/or indirectly
control temperatures,

Fig. 1

pressures, and flows
within an open or closedloop system.
Heat exchangers are a
common type of closedloop control application
where both pneumatically
and electrically actuated
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In order for a pneumatically actuated valve to interface
with an electrical control signal generated by a controlling
device, there are three methods of controlling valve position; a current/voltage-to-pneumatic converter (I/P or E/P),
a converter and pneumatic positioner combination, or the
electro-pneumatic positioner, (Fig. 2).

Valve Positioner
As modern heat exchange system design demands higher
efficiencies, so has the need for improving control valve
performance. Closely matching heat exchanger performance with process system demands while generating
minimal waste adds up to real savings! The accurate modulation and control of valves that offer fast response and
accuracies within 2% of set point, add up to less waste
steam and condensate fall-out and removal. Some of the
advantages of using valve positioners include the following
features:

Faster Speed of Response
A heat exchanger that does not respond quickly enough to
temperature changes brought on by process load changes/

Choosing a valve positioner for control offers several significant advantages over using a converter only.
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upsets to the steam system can be caused by something
as simple as an incorrect hot water or steam valve or valve
actuator being used. Everything from poor system or piping
re-design to added demand caused by facility expansion
can result in this slow response. Changing from an electrically actuated valve to a pneumatically actuated valve that
utilizes a positioner can sometimes make the difference
provided the heat exchanger can still meet facility capacity
requirements. With the correctly sized pneumatic actuator,
the valve reacts faster than it’s electrically actuated coun-
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terpart and can keep up with faster-changing hot water
demand.

Control Higher or Varying Differential
Pressures Across Valve
If higher differential pressures or varying differential pressures across the valve plug cause the valve position to
change, the positioner automatically adjusts the air pressure to the actuator to “re-position” the plug according to
the control signal. When a positioner is used, the valve
has its own closed-loop control based upon the input
signal and stem position feedback. This is accomplished
through the stem position feedback linkage, pneumatic
amplification relay, and adjustment of the output pressure
to the actuator according to the input control signal. This
closed-loop control circuit is integral to the positioner and
therefore maintains consistent closing and opening forces
(thrust) dictated by the differential and valve position.

Control of Large Diaphragm / Piston Actuators
Larger diaphragm or piston actuated control valves can
require increased air volumes, increased forward and reverse flows, and increased air pressures that are not generated by traditional converters, (I/P or E/P).  For example,
a larger pneumatic diaphragm style actuator may have an
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internal volume of 0.30 ft3 (cubic feet) that must be filled
in order to move a valve fully to the open or closed position. If a positioner is used that has a forward and reverse
flow rating of 0.07 scfs (standard cubic feet per second),
that same valve will open or close within 4.3 seconds.
Without the use of a positioner, the open or closing time
is much reduced. Most I/P and E/P converters are only
rated for 0.02 scfs forward flow volumes and have reverse
flow volumes of even less! So a valve may open within
the required system response time but close at an unacceptable rate.
Positioners also supply air pressures to the actuator at
or near their supply pressures to move the valve into the
desired position. They become the “powering force” regardless of how much air (psi) is required to the actuator
in order to move the valve where it needs to be to achieve
force-balance equilibrium. An I/P or E/P converter cannot
and does not operate in this manner. The converter supplies an output pressure based upon the linear electrical
control input signal only. Usually, their pressure spans
are within 30 psi with normal operating ranges of 3-15,
3-27, or 6-30. Those air delivery pressures can only be
changed by 2-3 psi. While the electro-pneumatic posi-
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tioner may receive the same type of linear electrical control input signal, it is not bound by the calibrated operating
range restrictions. It will deliver pressures all the way up to
its regulated supply setting to the actuator.
Being able to deliver these higher pressures is very helpful
especially in overcoming the negative effects of hysteresis
and deadband that are always present within larger actuator and valve combinations. Friction is the most common
contributor to those negative effects and is always in opposition to the air pressure generated from the control signal
at dynamic conditions. The positioner is always comparing
desired set point with the stem position and adjusting the
air pressure to the actuator so that the friction effects are
minimized.

Control Action Change
The concept of control action is more easily understood by
considering a pneumatically actuated control valve that is
air-to-open with an electro-pneumatic positioner installed.

With reverse control action, as the electrical input signal
to the positioner increases the pneumatic output from the
positioner to the actuator decreases. Sometimes system
design changes due to piping re-routing or control logic
changes within the controller, computer, or DDC require a
control valve to operate in this manner. While the use of a
positioner cannot change the valve’s function, it can switch
its control action from direct to reverse and vise-versa.

Split-Ranging Capability
Many domestic hot water heat exchangers have two control valves of different sizes installed on the same control
loop to handle wide ranging system flow demand changes.  
A split-range set-up of those valves is a common method
of calibration and set-up where positioners make this possible. Their flexible span and zero adjustments allow a
valve’s travel and stroke to be shifted around within its
range. In normal operation, a control valve’s full stroke will

follow the full span of the input control signal. For example, an electro-pneumatic positioner that accepts a 4mA
With direct control action, as the electrical input signal to
to 20mA analog input current will normally stroke a conthe positioner increases so does the pneumatic output from
trol valve from 0% to 100% of its travel respectively. If the
the positioner to the actuator. The valve opens and modupositioner is split-ranged, the valve will travel 0% to 100%
lates proportionally while flow through the valve increases
with only a corresponding 4mA to 12mA input current. But it
or decreases accordingly.
can also be split-ranged so that the valve will travel 0% to
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100% with a corresponding 12mA to 20mA input current. In
both examples, the valve’s span is shifted in relation to the
input current signal.

valve (smaller valve) to control at lower system demand
while the other valve (larger valve) controls when system
demand is higher.

Split-ranging the positioner as described above allows one

Fig. 3 shows the relationship between the positioner input
signal and valve travel when two control valve positioners
are split-ranged. Notice that the second valve does not begin to open until the input signal to the positioner is at 50% of span.

Fig. 3 Dual Control Valve Split-Range

Limited Travel with Reduced Lift
Reducing the amount of lift or limiting a
valve’s travel is sometimes required in a
control system for performance or safety
reasons. Valves are sometimes mistakenly
oversized resulting in inefficient operation
at the lower 5-10% of their travel. Similar to
split-ranging the input signal to match the
full stroke of the valve as described in the
previous section, the positioner’s pneumatic
output signal can be compressed to match
the full electrical signal input. This allows full
input resolution of the control signal to be
applied to the first 5-10% of the valve stroke.
But there is a trade-off between a valve’s
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If the positioner’s set-up and calibration is changed for these reasons, the
installation of a mechanical travel stop should immediately follow. Mechanically
limiting the travel assures that the valve will not open beyond this point in the
event of a positioner failure and does not cause an unsafe condition.
ability to respond to small control signal changes and

(and flow) characteristics, they have offered the ability to

having more input span resolution. Hysteresis and deadband effects are greatly amplified and can negatively affect control valve performance with such a high “turndown”.
Operating a control valve in this manner should only be a

embed significant intelligence and communications into the
electronics. This can be very advantageous when interfacing the positioner to control systems that utilize digital
communications such as HART®, BACnet®, Modbus®, or
LonWorks® protocols. Sensors within the positioner now
provide information associated with valve stroke and thrust,

temporary measure until an appropriately sized valve can
be installed.
Sometimes a valve’s travel or lift is limited for safety reasons or process protection. If the positioner’s set-up and
calibration is changed for these reasons, the installation of
a mechanical travel stop should immediately follow. Mechanically limiting the travel assures that the valve will not
open beyond this point in the event of a positioner failure
and does not cause an unsafe condition.

Digital Communications / Diagnostics Capability
Microprocessor-based electro-pneumatic valve positioner
designs have not only allowed manufacturers to move
away from using mechanical cams for determining stroke
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output pressures to the actuator, enclosure temperature,
valve hysteresis and friction, valve seat/plug wear, and
valve performance. On-board diagnostics and alerts are
commonplace within digital valve positioners along with
historian data logging of abnormal valve performance
events as well.

Change of Control Valve Flow Characteristic
Installed inherent flow characteristics (design characteristic) of a control valve are determined by the type of plug,
seat, cage, etc. that are used. Sometimes the linearization
of a non-linear flow characteristic is necessary so that the
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process valve gain is constant, regardless of the controller
output. Changing or adjusting the flow profile is necessary
to tighten control accuracy and improve performance. Depending on the design and type of positioner, linearization
can be accomplished by switching a mechanical cam or by
digitally / electronically reprogramming a new performance
curve into the positioner. Utilizing a positioner to change
the inherent flow characteristic can be a more cost effective solution than installing a new valve.
The use of a valve positioner can solve simple and complex control valve problems along with offering significant
performance and accuracy improvements to a control
system. Poor heat exchange system performance can
sometimes easily be attributed to poorly performing control
valves. Valve response is critical when responding to quickly changing system load variances regardless of whether
or not an electrically actuated or pneumatically actuated
control valve is used. With a pneumatically actuated control valve, adding a positioner and bypassing or eliminating an electro-pneumatic converter (I/P or E/P) can speed
response time and increase accuracy. In addition, the use
of a valve positioner offers many other advantages. Some
of those important advantages include:

• Better control at high differential pressures across the valve
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•	Ability to control both single and double acting actuated
valves accurately

• Increased forward and reverse flow volumes to control
large actuators and piston actuators

• Ability to change from direct-acting to reverse-acting
control without changing actuators

• Compressed zero and span to allow split-ranging of both

the input signal to the positioner and the pneumatic output of the positioner to the actuator for dual valve control

• Limit the travel / lift for process safety protection and
increased resolution for incorrectly sized valves

• Digital communications and diagnostics for interfacing to
computer or DDC controlled systems

• Linearization or change of installed inherent flow

characteristic to tighten control accuracy and increase
performance

A valve positioner supplies the pneumatic power to the
actuator regardless of how much air is required to move
the valve. It will deliver air pressures to the actuator up to
the regulated supply pressure! This helps overcome the
effects of hysteresis and deadband caused by friction. Most

save the date

contents

full screen on/off

14 of 58

importantly, adding a valve positioner immediately increases system accuracy through closed-loop control action.
Upon correctly tuning the loop, system performance can be
greatly improved by reducing waste associated with excess

steam, water, and condensate generation. Significant savings can easily be measured and realized within a relatively short period of time making a valve positioner well worth
the initial investment. n

Most importantly, adding a valve positioner immediately increases system accuracy through closed-loop control action. Upon correctly tuning the loop, system
performance can be greatly improved by reducing waste associated with excess
steam, water, and condensate generation. Significant savings can easily be measured and realized within a relatively short period of time making a valve positioner well worth the initial investment.
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BEAT THE
WINTER ENERGY BLUES

W

inter’s coming and it’s time to get prepared.  
Here are six simple steps to make sure you
don’t use more energy than you need to
when the colder weather comes.

Inspect your system for steam leaks. Pay special
attention to vulnerable areas such as pipe flanges,
stop valves stems and vent pipes of safety valves.

1

Check all insulation. Replace any torn, missing or
wet lagging and make sure all fittings and connections are fully insulated too.

2

Check your boiler start-up routine. Consider installing an automatic warm-up system that automatically heats up the steam system, eliminating long, manuallycontrolled warm-up times that can waste energy.

3
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Check your water treatment system. In winter, the
alkalinity of your raw water supply may change, calling for adjustments to water treatment levels.

4

Check that all humidifiers and heater batteries are
working correctly. In winter, fresh air temperatures
may be raised from 32°F to 72°F, causing the relative
humidity of the air to fall to uncomfortable levels.

5

Guard against frost. Consider installing a frost
protection trap to ensure that cold snaps don’t damage vulnerable systems.  The trap clears any liquid out of
the system before it can freeze and cause damage. Also, if
you have a steam tracing system, it’s a good idea to check
it thoroughly now.

6
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Save the Date

11th Global Congress on Process Safety

Hilton Austin • Austin, TX • April 26 - 29, 2015

Key Topics Include:

The Global Congress on Process Safety is the world’s
largest gathering of process safety experts. Presented
by the Center for Chemical Process Safety (CCPS)
and the AIChE Safety & Health Division, this annual
event now draws attendees from around the globe.
The 11th Global Congress on Process Safety will take
place April 26 – 29, 2015 in Austin, Texas.

•
•
•
•
•
•
•

Human Factors
Committed Culture
LOPA and the Process Safety Lifecycle
Process Safety in Upstream Operations
Facility Siting, Consequence Modeling and QRA
Guidelines for Effective Implementation of PSM
Best Practices in Process Safety and Risk Management

For updated information, visit www.aiche.org/gcps
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CONTROL VALVE SIZING –

LEAVE IT TO THE EXPERTS

I

t may seem a straightforward
procedure, but correctly sizing control valves for steam
systems holds many potential
pitfalls for the inexperienced. In
this article, get some basic pointers on this complex process.
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Whether used for simple heating control or as part of a sophisticated process control system, steam control valves
must be accurately specified. Correct sizing is essential to
ensure the most accurate and reliable control possible and
also to help avoid problems such as noise and erosion.
For example, even if the valve trim is sized correctly for
control application, if the valve body is too small, steam
velocities in the outlet can create unacceptable noise.

passing the full load flowrate, the fully open valve has the
largest possible pressure drop that the system will allow.
The idea for control is often to have the critical pressure
drop across the valve.  The situation is complicated further
by the fact that the differential pressure across a valve is
not always easy to determine. For example, in many heat
exchange applications, a valve may experience a higher
differential pressure at lower flowrates.

A balancing act

Undersizing

When specifying a valve it is important to ensure it is not
oversized or undersized, to avoid poor control and other
problems arising in the future.

Oversizing
Oversizing a control valve will reduce its ability to accurately
regulate steam flow because the valve must move by a
small percentage of its total lift to adjust the flow.  This can
lead to instability, with the control system ‘hunting’ for the
correct setting and causing wear of the valve and actuator.
Whenever possible, size the control valve so that when it is

Undersized valves can be just as problematic, reducing the
performance of downstream equipment. An undersized
valve will cause a higher pressure drop than a large valve,
restricting the steam pressure and temperature at its outlet.
This can mean insufficient steam is fed to the downstream
process, causing inadequate heating. So an undersized
valve can severely affect the whole process.

Noise
Noise is an important consideration when sizing control
valves.  As a rule of thumb, the control valve should be chosen so that the steam velocity in the valve outlet does not

When specifying a valve it is important to ensure it is not oversized or
undersized, to avoid poor control and other problems arising in the future.
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exceed Mach 0.3.  This velocity can be exceeded by using
a valve body that is too small, even though the valve trim
size suits the required capacity. The solution is to choose a
larger valve body with a reduced trim.

Click image to learn more about control valves
and related solutions.

Erosion
High velocities can also cause erosion in the downstream
valve body, especially if the steam is wet at this point.  If wet
steam is likely, it is usually best to install a steam separator
upstream of the control valve.  A separator efficiently removes water droplets entrained in the steam flow to ensure
that only dry steam is delivered to the control valve. n

LEARN MORE

Contact a Spirax Sarco sales representative to

get more details on how to properly size your control
valve population within your facility.
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ON-LINE SIZING CALCULATORS
AT YOUR FINGERTIPS
Use these online calculators for a quick way to size control
valves. Calculators allow valve flow coefficients to be determined for flowrates and pressure drops. They can also calculate the flowrate for a given flow coefficient and pressure

drop, or the pressure drop for a given flowrate and flow coefficient. They are suitable for saturated steam and sub-saturated water. These calculators may be useful in a project’s
early design stages or as a rough estimate of valve size. n

Sizing for Water: Calculate flowrates, valve flow
coefficients and pressure drops for sub-saturated

Sizing for Dry Saturated Steam: Calculate flowrates, valve flow coefficients and pressure drops
for saturated steam applications.

water applications.

First for Ste am Solutio n s
E X P E R T I S E

S O L U T I O N S

S U S T A I N A B I L I T Y

email

print

save the date

contents

full screen on/off

21 of 58

MID-WEST STEEL MILL

KEEPS STEAM
LINES CLEAN WITH

AUTOMATIC CONTROL VALVES

T

his mid-west steel mill utilized control valves to minimize maintenance and made trouble-shooting easy.

In steel manufacturing, the pickle line is used to pickle the steel before it is rolled into coils. For this process to occur, the temperature
of the acid in the tank needs to be maintained at 194°F.  This is done
by the primary dry heat exchange system. A secondary system is
used as a backup during the winter months to assure that the acid is
kept at 194°F which allows the steel to be properly treated.

Problem
The old system also was not properly trapped; therefore when the
valves would open, waterhammer occurred causing extreme wear
on the valve seats.  Further analysis of the application determined
that this particular system had two valves – one to reduce main plant
steam to the desired pressure and another to automatically open
and close as needed.  To improve steam control and increase productivity, an upgrade system was needed to replace the worn valves.
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To more effectively control temperature and pressure, a pneumatic control valve
with positioner and pressure / temperature controller were installed to control the
steam pressure and also control temperature in the acid tank.
Solution

Fig. 1

To more effectively control temperature
and pressure, a pneumatic control valve
with positioner and pressure / temperature
controller were installed to control the steam
pressure and also control temperature in
the acid tank. To prevent waterhammer
damage, a separator, strainer and float
and thermostatic type steam trap were
installed upstream of the valve.  This new
system eliminated excess hardware by
replacing the two existing valves with one
valve making the system easier to maintain
and troubleshoot. (See Fig. 1)

Benefits to Customer

• S imple hook-up to existing temperature
controller which simplified the system
and increased productivity.

• T he system is cleaner and requires less piping.
• T he system is easier to maintain and troubleshoot, resulting in less downtime during maintenance. n
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THINGS TO KNOW

ABOUT VALVES
❶ Know the difference between modulating and on/off control and which type
of valve is required.

❷ Know the meaning of Cv and its relation to sizing for the correct flow control.
❸ Understand process compatibility requirements and valve materials
of construction.

❹ Know how the valve will be controlled and choose the electrical or pneumatic
interface accordingly.

❺	Think about maintenance requirements and spare parts that must be kept
on-hand for repairs if required.

❻ Select low maintenance valves and develop a preventative maintenance
plan for them.

❼ Make sure plans are made for training facility maintenance personnel on
maintaining and repairing the selected valve(s).

❽ Ask the valve manufacturer about their post-sales support and warranty
periods.

❾ Establish a relationship with the valve manufacturer’s authorized
representative and have them provide input.

❿ Stay up-to-date on new technologies. n
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LETS CONNECT SOCIALLY…
No matter what your social network preference is,

there’s a way for you to connect with Spirax Sarco!
Follow Spirax Sarco on
Twitter for links to great articles, communicate with our
staff and share your opinion
with us. FOLLOW US

Subscribe to Spirax Sarco’s
YouTube Channel to view
our latest products, services
and see various demonstrations. SUBSCRIBE NOW

Post on our Facebook page
and stay connected to industry
news, technical tips, and much
more. POST A COMMENT

Join the Spirax Sarco network on LinkedIn to be part
of the discussions that are
shaping the steam industry.
JOIN US

If you’re on Pinterest, won’t
you repin our content? You
never know, we may pin you
back!  CHECK US OUT

Add Spirax Sarco USA to
your circle on Google+ and
share your insight on engineering topics. ADD NOW
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TIME TO TAKE A
CHANCE ON THIS
NEXT GENERATION

T

he concept of planned obsolescence has been
part of the American manufacturing discussion

since the 1920s. In the consumer-driven years
of the 1950s and 1960s, it seemed every product; every year was “new and improved.” From cars to detergent to electronics, we want the latest and greatest, the
most cutting edge technology we can get.
Except when it comes to people.
Unless they can throw a football or dunk a basketball, we
don’t take chance on young people, especially in manufacturing. We don’t train the next generation the way we
used to, and we don’t pay for potential the way we should.
Younger workers today have a decidedly different skill
set, and a different life experience. There’s much debate
about training techniques and “relating” to a plugged in
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To re-energize our recruitment and training efforts to plug the massive and growing manufacturing skills gap, we cannot count on these young people to find us. We
cannot count on the old ways and the old techniques. We’re going to have to create
a new set of incentives and a new sense of possibilities.
and tuned out generation. For those of who in my generation
who have forgotten, they said the same thing about us.

equate work in manufacturing with creating something permanent.

The difference was that we got a chance to prove our mettle.
Employers were more willing to experiment with workers, to
look for potential beyond a resume or an education. In valu-

The problem with planned obsolescence is that its primary

ing a college education, we have forgotten to equally value
skills that do not translate into college. We have forced some

what they make will break someday. Indeed, some of our
best manufacturers are realizing that many of their products
have survived and remained useful from the prior century
well into the current one.

round pegs into some square holes, and with inconsistent
success.
To re-energize our recruitment and training efforts to plug the
massive and growing manufacturing skills gap, we cannot count
on these young people to find us. We cannot count on the old
ways and the old techniques. We’re going to have to create a
new set of incentives and a new sense of possibilities.
Above all, we’re going to have to take a chance on this new
generation of workers and, as it was for us, build training and
education into those goals. We have to show workers a path
to success—personal, financial and business. We have to
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tenet is that nothing is permanent. While that’s certainly true,
nobody goes into a manufacturing plant with the idea that

The PLC has become more sophisticated in its design and
function, but it’s still programmable logic, and it’s still control.
It may be “new and improved” but we haven’t really improved
the foundation on which it is built. We’re just using more 0s
and 1s. Motors power our lives, even if they are powered
with electricity or LNG. Inclines help us defeat gravity.
There are a few things we haven’t really improved on. A
screwdriver can be battery-powered today, but you can still
turn the manual one and get the screw to stay in place. The
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same holds true for a hammer—but as the old saying goes, if
all you have is a hammer, every problem is a nail.

mental issue. Our only salvation at this time is that most of
the rest of the world has the same issue.

What we do well today is in adapting and improving our machines so that we have something for every kind of problem—a hammer for every nail, if you will. Why haven’t we
been able to do the same for the people who wield these
new and amazing tools?

It starts, though, with the people. We don’t need new and
improved people. We need a new and improved process to
recruit, train and retain people. I think we will find that these
young people are worth taking a chance on.

The problems are getting solved in small ways in individual
regions. Smart people have not just recognized the problem,
but are devising solutions that explain the value of a manufacturing career today and in the future, demonstrate the
skills needed to achieve in that career, offer a path to person-

And if we don’t, we at least ought to remember that someone
was willing to take a chance on us. n
Bob Vavra, Content Manager, CFE Media, Content provided
by Plant Engineering Magazine.

al, professional and financial reward and provide the training
and support in order for the individual and the manufacturer
to achieve those rewards.
All that is happening, but it is happening on too small a scale,
and much too slowly. We
have been at this nexus
for too long now. The huge
gains we have made as a
manufacturing industry, and
a manufacturing economy,
are threatened by the glacial
pace of resolving this fundaFirst for Ste am Solutio n s
E X P E R T I S E

S O L U T I O N S

S U S T A I N A B I L I T Y

email

print

save the date

contents

full screen on/off

28 of 58

TURN UP THE HEAT ON WORKFORCE STEAM SYSTEMS TRAINING

A

re you looking to expand your knowledge and/or sharpen
your skills in a particular area of steam systems? Do
you have certification requirements you need to meet?
Find effective ways to save energy in your steam system by
staying current on the latest techniques and requirements.
Discover where energy is being wasted and identify potential

Click on city
to see available
classes and dates
in Allentown, PA,
Columbia, SC,
Chicago, IL,
Houston, TX and
Los Angeles, CA

savings. We have five world class training centers throughout the USA. Whether you're an engineer, project manager,
or even facilities and operations personnel, we have training
classes to suit your needs. You may need instruction on flowmeters, heat transfer, clean steam, or reducing your carbon
footprint, or maybe you need to learn the basic fundamentals
of steam.  Let us help you achieve your goals. n

Chicago, IL

Allentown, PA

Los Angeles, CA

Columbia, SC

STAY AHEAD OF THE REST
AND BOOK YOUR TRAINING TODAY!

Classes available from November – December, 2014.
Seating is limited. To register for one of these educational
classes, click button
to go online and register.

Houston, TX

CEU credit may be obtained for various courses. Confirm CEU credit offering with Training Coordinator at time of payment.
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KNOW YOUR CLEAN STEAM
Clean steam, pure steam, hygienic steam – do you know the difference?  If you use ‘clean’ steam on site, then
get up to speed on the terminology and applications by attending the Spirax Sarco training course Clean Steam
Utilization. This is an essential one-day course for those working in biotechnology, food, and healthcare.

Who will benefit?
Subjects covered: Engineers, Designers, Project Managers, Estimators, and Facilities and Operations personnel who are
responsible for steam utilization in their respective industry.

Objective
The fundamentals of steam and basic steam utilization throughout the entire steam and condensate loop including:
Generation, Distribution, Utilization, and Recovery. Special topics include “Clean Steam” requirements and methods
to control rouging, corrosion and contamination.

Date: December 3, 2014
Venue: Spirax Sarco Training Facility – Allentown, PA
Price: $350.00

Register
Here:

Enroll as soon as possible as seating is limited!
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TELL US YOUR TIP
In each issue of SteamNews we try
to give some practical and useful tips
to help you maintain and improve your
own steam system. But we’d like to hear
about your own.  If you have any steam
system energy saving tips, please let us
know and we’ll pass it on. n

Email your tip to us at
spiraxinfo@spirax.com.
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IF IT’S NOT WORKING,

LOOK AT THE BIG PICTURE

V

alve problems can be a headache, but sometimes the pain actually originates elsewhere in the system.  “Valve failures” can be design problems or
failure of other equipment in disguise.
Control valves and regulators are installed in fluid systems to maintain
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such parameters as temperature, pressure and flow at the
required setpoint.  As the final control element, the valve is
the first system component to be suspect when a process
variable goes awry.  When problems occur, the first solution attempted is often replacement of the valve.  In many
cases, however, this solution fails and further investigation
reveals that the actual cause of the problem is an error in
system design or in the selection and installation of the
valve or regulator.
When troubleshooting apparent valve failures, it is
important to remember that while the control valve is an
essential element of the control loop, it is only one of
several elements that affect performance. Considering
control valves and other elements in the context of the
entire control system is the best way to identify the
cause of a problem.

Fluid Condition
Consider, for example, a problem that recently occurred
in a fiberboard manufacturing plant. Two pilot-operated
pressure-reducing valves were regulating steam pressure to presses. Although initial operation was satisfactory,
within a fairly short period the operator noted swings in the
regulated pressure, most noticeably a tendency to overFirst for Ste am Solutio n s
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shoot the setpoint.  The valves had also apparently lost
their ability to shut off tightly.
The valves were disassembled, and the heads and seats
were found to be eroded, causing leakage and overshooting.  New trim was installed under warranty and the valves
were put back in service.  Before long, however, leakage
and overshooting began again. Although the next alternative seemed to be to replace the installed valve with that of
a different type, the decision was made to first review the
entire system and installation.
This investigation revealed several design problems,
which together caused premature valve failure.  First, the
branch line was taken from the bottom of the boiler header, rather than from the top. Second, none of the distribution piping was insulated. Third, no steam traps were installed in the distribution piping between the boiler header
and the valves.  These anomalies allowed the steam distribution piping to become flooded with condensate.  Remembering that a valve designed to operate on steam
cannot be expected to work at its best when supplied with
a mixture of steam, water and dirt, failure in this situation
was attributable to design problems.
In practice, steam often carries tiny droplets of water and
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cannot be described as dry, saturated steam. The droplets, when forced between the head and seat of a partially
opened valve, can lead rapidly to wiredrawing (the cutting
action of high velocity steam and water
passing through a partly opened valve) and
the need for expensive replacements.  A
separator, drained through a steam trap,
will remove almost all the water from the
steam entering a pressure-reducing valve.

After the modifications were completed, the pressure reducing valves held the steam pressure constant at the setpoint.  
Not only was the valve problem solved, but the efficiency

Dirt can keep a valve from shutting off tightly.  
Installing a simple pipeline strainer prior to
every reducing or regulating valve solves
this problem.
To resolve the problems found at the fiberboard plant, the steam system was modified
as shown in Fig. 1.
The branch line takeoff was moved to the
top of the header, where the steam is driest. All the distribution piping was insulated,
and drip traps were installed at the bottom of
each vertical pipe run.  Strainers were also
installed upstream of each of the pressurereducing valves.
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Fig. 1. The original configuration of this fiberboard plants’ steam system
allowed the system to become flooded with condensate, displaying apparent valve
problem symptoms.  The alterations shown solved the problem and
improved productivity.
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In order to ensure proper control, the valve pressure drop must represent a large
portion of the total system pressure drop (perhaps 25 to 50 percent). This gives
the valve “authority” over the control loop. Because of this requirement, properly
sized control valves are usually smaller than line size.
and productivity of the presses were increased, since they
were being supplied with clean, dry, saturated steam. Furthermore, total steam usage decreased because the heat
was being transferred effectively.

sure drop (perhaps 25 to 50 percent). This gives the valve
“authority” over the control loop.  Because of this requirement, properly sized control valves are usually smaller than
line size.

Sizing

An oversized valve tends to “hunt” which means that the
process variable will cycle above and below the setpoint.  
In this case, the controlled value, temperature, oscillated
on either side of the desired control point. The hunting
oversized valve will seek to operate with the valve disc
nearer to the seat than a smaller valve, which has to be
further open to pass the required flow.  Operation with the
disc near the seat increases the likelihood of wiredrawing
and erosion.  In addition, any small movement of the oversized disc will produce a relatively large change in the flow
through the valve orifice.

A temperature-control valve was regulating the flow of
high temperature water to a heat exchanger that supplied
domestic hot water to an office building.  Occupants complained of erratic water temperatures, particularly during periods of low usage when the temperature varied from tepid
to nearly boiling.  Clearly, the control valve was malfunctioning. Or was it?
An inspection of the installation revealed that the control
valve in question was a line-size valve, leading to the suspicion that it was oversized.  Valves control by creating a
variable resistance in the pipeline, which caused a pressure
drop. In order to ensure proper control, the valve pressure
drop must represent a large portion of the total system presFirst for Ste am Solutio n s
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A smaller, correctly sized valve will be less prone to wear
and will give more accurate control.  Where it is necessary
to cope with wide fluctuations in load, it may be preferable to
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use two or more valves in parallel.  These valves are generally sized to split the total load, so that the smaller valve’s
capacity is approximately one-third of the total while the
larger valve’s capacity is about two-thirds.  In this setup, the
smaller valve controls pressure until demand exceeds its
capacity. At this point, line pressure begins to drop, causing
the larger valve to open and supply the higher demand.  In
this way, hunting and erosion problems can be virtually eliminated, even over very wide flow rates.
In the case of the erratic office building, a review of actual (as
opposed to design) maximum demand demonstrated that the
building’s temperature control valve was indeed oversized.  It
was replaced with a correctly sized valve and proper control
of the domestic hot water supply was restored.

Safety
Recently, students of a major college experienced some

painful difficulties with their morning showers.  When the
first showers were turned on in the morning, the water occasionally changed to scalding hot temperatures. After
the showers had run for a while, no further scalding water
was noted.
The dorm was equipped with a system that mixed superheated (300°F) water with cold water to supply a blend at
temperatures suitable for safe use at drawoff points.
This system is not unusual; to minimize possible growth of
harmful bacteria in water, the system heats water for storage at high temperature, creating a pasteurizing effect.
This hotter water is then blended with cold water to give
the tempered circulation needed. Water for the showers
is required at 124°F.  Only the minimum quantity of water
in the flow main and recirculation loop is held at the lower
temperature. The blending, or mixing, is usually accom-

In the case of the erratic office building, a review of actual (as opposed to design)
maximum demand demonstrated that the building’s temperature control valve was
indeed oversized. It was replaced with a correctly sized valve and proper control
of the domestic hot water supply was restored.
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plished with a three-way control valve installed in a layout
similar to that shown in Fig. 2.  
Under “normal” conditions, with a constant draw-off at the
shower, a system like this will produce a nearly infinite supply of warm, tempered water. But conditions
are not always normal in college dorms. All
night, when no one used hot water, water in the
circulating loop cooled off. Then, an hour or so
before the first class, showers in the dorm began to be turned on, drawing off the minimum
quantity of tempered water and immediately
demanding more. The water in the loop got as
hot as 210°F and could potentially scald.
The first assumption was that the valve was not
functioning properly.  However, testing showed
that it was responding properly to temperature
changes. The next check was for suspected
oversizing, since hunting was a symptom of
the problem.  But, a review of the actual flow
conditions in the loop proved that the threeway valve had been correctly sized.  No problem could be found with the valve itself, so the
problem had to be elsewhere. Further analysis
then revealed a basic flaw in the design.
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Looking at Fig.2, assume that there is no draw-off from the
recirculating loop, so that the water in this loop begins to
cool from radiation losses.  The three-way valve begins to
open its hot water port further to compensate. Since there

Fig. 2.The scalding water delivered to the showers indicated a ‘hunting’ valve,
but the 3-way valve was actually the correct size. The conventional blending installation was leaving the hot water ports open and the cold port almost
closed when there was no draw-off from the loop.
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is no draw-off from the loop, however, it
remains at a constant volume and no more
hot water can get through the three-way
valve.  So, the hot water port of the threeway valve remains almost fully opened
while the recirculation or cold port is almost
closed.
When someone turned on the shower, he
or she was hit first with the cold water in the
recirculating loop, followed by very hot water coming through the wide open hot water
port of the three-way valve.  By the time the
sensor responded to the change in temperature in the loop and shut the hot water
port to its normal position, the damage had
been done and dangerously hot water had
been sent to the showers.
The solution recommended was the installation of a second temperature-control
valve, (Fig. 3). This low capacity (usually
½ inch) bleed-off valve opens at the time
of zero draw-off when the temperature in
the recirculation loop begins to drop. Water is bled off from the recirculating loop
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Fig. 3. Adding a second temperature control valve as a bleed-off device in the
blending system kept the system from delivering water that had long since
cooled, followed by water directly from the hot water tank.
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to the storage vessel, from which it displaces an equal volume
of hot water through the partly opened hot port of the three-way
valve, back into the recirculating loop.  Since the loop temperature is kept within a few degrees of the setpont, the three-way
valve keeps both ports in the right position to blend the hot and
cold water – from maximum demand to no demand.
Once it was determined that the problem was in the system
design and not the result of the valve failure, the college
modified the system as shown in Fig. 3.  The
result:  even with two valves, the new control
system turned out to be less expensive than
other approaches. Today, the students get hot
water at 124° ±3, and the college is installing a
similar system in their other 20 dorms.

to bake more than 700 loaves of bread at one time.  Curing
lasts about 36 hours and is performed in three temperature
stages, ranging from approximately 140° to 155°F.
To control the air temperature in the ovens, the coils are supplied with hot water from a pneumatically operated three-way
diverting valve.  The water is heated in a steam-to-water heat
exchanger controlled by a pilot-operated temperature regulator (see Fig. 4).

Fig. 4 Load balancing
is necessary on both
legs of a 3-way valve in
a closed system. The
valve must be sized to
have “authority” over
the system.

Balanced productivity
Consider a problem that arose recently at the
manufacturing plant of a military subcontractor
that builds tactical missile multiple-launch rockets. It centered around one of the cores of the
manufacturing process: curing the propellant.  
The critical component is liquefied when it is
first added to the fuel capsule.  Then the fuel is
hardened, or cured, inside ovens big enough
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When this was done, the air temperature settled into acceptable limits while the
water temperature stayed within 6° to 8°F of the setpoint. What was the explanation for this dramatic improvement? A flaw existed in the design of the bypass line
from the three-way valve to the heat exchanger.
Temperature of these 12 ft. x 20 ft. ovens has to be just
right to ensure a homogenous propellant.  If it varies from
set point by more than a few degrees, the propellant will not
cure properly. Voids, or bubbles, will develop throughout,
and the rocket will be rejected.
This was exactly the problem faced by manufacturing and
maintenance personnel. Severe water temperature swings
plagued the curing process. One by one, rockets were
grounded as the number of rejects began to climb.
The maintenance team focused first on the pilot-operated
temperature regulator controlling the heat exchanger. Initial inspection determined that this valve was in good working order, but was somewhat oversized as evidence by hunting.  Reduced capacity trim was installed in the valve, but
the temperature swings and hunting continued to occur.
The team then began to troubleshoot the entire air dryer
heater system. They determined that the heat exchanger
was actually producing extremely hot water, resulting in very
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wide temperature swings. Eliminating the system’s hunting
condition necessitated a reduction in temperature.
The next step was to check the existing three-way temperature control valve. It was found that this valve was larger
than necessary. The valve had no ‘authority’ over the system
and was operating essentially as an on/off control. This conclusion was proved by fully opening the three-way valve to
the dryer coils with no bypass back to the heat exchanger.
When this was done, the air temperature settled into acceptable limits while the water temperature stayed within 6° to
8°F of the setpoint.  What was the explanation for this dramatic improvement?  A flaw existed in the design of the bypass line from the three-way valve to the heat exchanger.
As originally designed and installed, this bypass line was
nothing more than straight pipe.  Therefore, whenever the
bypass port of the three-way valve was even slightly open,
a short circuit was created that effectively starved the dryer
coil, causing a drop in temperature. This temperature drop
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resulted in the three-way valve moving to full-flow to the
coils, which in turn brought about overheating and started
the cycle over again.  The net effect was to produce the “on/
off” action, creating unacceptably wide swings in the air dryer temperature.
The solution to this part of the problem was to balance the
leg loads, since load balancing is necessary on all legs of
the three-way valve in a closed system.
The complete solution to the problem actually required three
modifications: 1) install reduced capacity trim in the pilotoperated temperature regulator; 2) reduce the hot water
setpoint to keep the hot port of the three-way valve open at
least 30 percent; 3) add a balancing valve on the bypass
line from the three-way valve.  A fourth recommendation, replacing the three-way valve with a smaller valve, was found
to be superfluous.

would have resulted in even tighter control, this change was
deemed unnecessary in light of the performance improvements experienced without it.

Conclusion
When control problems arise, the trouble-shooting process
logically begins with the final control points.  Valves, or
course, do sometimes fail.  However, many problems can
present symptoms indicating valve failure, while the actual
culprit lies in the design or installation of a system. To get
to the heart of a control problem – and more importantly, to
solve it – look to the system as a whole.■

After modification, the system was adjusted to consistently
maintain proper curing temperatures. The plant has experienced virtually no rejects since the system was fine-tuned.  
The system now runs within 2°F for air temperature and 6°F
for water temperature, both well within specified tolerances.  
Although installation of a correctly sized three-way valve
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2014 MAINTENANCE STUDY:

PLANNED MAINTENANCE LEADS TO UPTIME,
SAFETY, AND PRODUCTIVITY
PLANTS UTILIZE MULTIPLE STRATEGIES TO KEEP FACILITY UP AND RUNNING

T

he merits of a planned
maintenance program are

clear to the plant manager
who must find it and keep
it on task, according to Plant Engineering’s 2014 Maintenance Study.
More than 60% of survey respondents said a planned maintenance
program can decrease downtime,
improve safety, and reduce the probability of production failure.
The main benefit of a reactive mainte-

Maintenance strategies
Most resondents indicated that their facilities use a planned maintenance strategy, while
over half follow reactive maintenance, and 49% use predictive maintenance.
Planned
maintenance

87%

Reactive
maintenance

57%

Predicitve
maintenance (PdM)

49%

Condition-based
maintenance

35%

Reliability-centered
maintenance (RCM)

23%
2%

Other
nance program, on the other hand, is its
low initial cost, which was cited by 51%
of survey respondents. Only 15% of respondents said such a strategy decreased downtime, and just 7% said it improved safety.
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“The value of any kind of planned maintenance effort has been
clear to most manufacturers, but this research clearly shows
that even the people who practice reactive maintenance – what
we call ‘break-fix’ – don’t believe it helps their operation,” said
Bob Vavra, content manager of Plant Engineering.
“This ‘break-fix’ mentality is driven largely by an attempt
to save money up front,” Vavra said, “but it has been
shown time and again that the cost of downtime extends
beyond the cost of the broken part to lost product, wasted
man-hours and safety concerns.”

it reduced the probability of parts failure, and 54% said it increased the probable life of components. Fifty-eight percent
of respondents said it was, overall, cost-effective.
Predictive maintenance (PdM): Seventy-six percent
of respondents said it decreased downtime, 70% said it
reduced the probability of parts failure, and 64% said it increased component life. Fifty-five percent of respondents
said it was, overall, cost-effective.
Reactive maintenance: Twenty-seven percent of respon-

In any of the planned maintenance strategies, decreased

dents found it to be cost effective overall, with just 15%
saying it decreased downtime, and 3% said it reduced the

downtime was seen as a significant advantage. Additionally, the study found:

probability of failure. Its primary benefit is seen as its low
initial cost.

Condition-based maintenance: Sixty-one percent of
respondents said this strategy reduced downtime, another

Plants do use multiple strategies within the facility, however.
The study found 87% of plants use some level of planned

61% said it reduced the probability of parts failure, and
58% said it increased the probable life of a component.
Fifty-two percent of respondents said it was, overall,

maintenance, 57% use reactive maintenance, 49% use predictive maintenance, 35% use condition-based maintenance,
and 23% use reliability-centered maintenance.

cost-effective.

“There are some pieces of equipment for which reactive

Reliability-centered maintenance (RCM): Sixty-four percent of respondents said it decreased downtime, 57% said

maintenance does make sense,” Vavra said. “The use of
multiple strategies on the plant floor, therefore, would be a

The study found 87% of plants use some level of planned maintenance, 57%
use reactive maintenance, 49% use predictive maintenance, 35% use conditionbased maintenance, and 23% use reliability-centered maintenance.
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sound overall strategy. What is clear from the research is
that a reactive maintenance strategy alone is a recipe for
disaster, and any strategy that includes reactive maintenance must include some other plan as part of the overall
maintenance process.”
The time spent on maintenance seems to buttress this
difference. Among respondents, 42% said they spent at
least 30 hours a week on scheduled maintenance, while
39% said they spend between 10 and 30 hours each
week. Just 20% of respondents said their maintenance
took up less than 10 hours a week.

Causes
Other
Lack of
6%
maintenance
12%
Lack of time
to perform
maintenance
16%
Operator
error
21%

Aging
equipment
45%

Maintenance attitudes
There was an even split in the study over the value of
maintenance in manufacturing. While 41% of respondents
said maintenance was a profit center that could deliver
increased plant capacity, 39% saw it as a cost center, but
necessary to keep equipment running. Just 7% of survey
respondents said maintenance was a necessary evil.
The greatest challenge to overcoming unscheduled downtime is not maintenance, but aging equipment. The study
found 45% of respondents said equipment age was the
leading cause of unscheduled downtime, while 21% cited
operator error. Another 16% said the lack of time to complete maintenance was the key factor, while a lack of
overall maintenance was cited by just 12%.
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The plan to decrease downtime revolves around better planning and better equipment. Increasing preventive
maintenance was cited by 31% of respondents as the way
they were looking to decrease downtime, while 20% were
looking to upgrade equipment, and 14% wanted to improve maintenance training.
“After four solid years of growth in the manufacturing market
and with the continuation of historically low interest rates,
capital investment may be a key theme in 2014,” said Vavra.
“This study shows that plant managers believe new investment in equipment and strategies could yield lower long-term
costs for manufacturers willing to reinvest in their plants.”
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While just 4% of survey respondents said they outsource most or all of their
maintenance functions, 63% said they do outsource at least some of their
maintenance, and another 16% outsource up to half of it.
The issue of outsourced maintenance also was discussed
with Plant Engineering readers. While just 4% of survey
respondents said they outsource most or all of their maintenance functions, 63% said they do outsource at least
some of their maintenance, and another 16% outsource
up to half of it.

fluid power systems (51%), material handling systems
(49%), and electrical distribution systems (44%), all received significant attention, and no single system was
ignored by more than 12% of respondents.■
Click here or on the thumbnail below to download the
complete 2014 Maintenance Study report.

The changes in skills sets for both the workers and the
equipment were cited as the primary driver for outsourcing. The 47% of respondents said the lack of current staff
skills led to outsourcing some maintenance, while 46%
cited the number of specialized skills needed for such
maintenance, and 35% said the budget wasn’t in place to
hire specialized individuals on a full-time basis. Another
26% said skilled workers, even on a full-time basis, simply
were not available.
The type of equipment also dictates the amount of attention from maintenance. Rotating equipment, for example,
received more direct attention (65%) than any other type
of process, although plant automation systems (52%),
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Maintenance Study
February 2014

By Bob Vavra, Content Manager, CFE Media, Content
provided by Plant Engineering Magazine. ■
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BACK THIS WINTER:
STEAM BOILER OPERATOR TRAINING COURSE
Who will benefit? Steam plant operators, steam plant maintenance personnel, steam plant supervisors/managers,

facility operators/maintenance personnel, and anyone associated with energy conversion.

Objective: This 5 day course will provide information on virtually all facets of steam boiler operation, maintenance,

and troubleshooting.  Common boiler axillaries and operating techniques are covered in detail.  Safety and efficiency
of operation are stressed. Information is included on modern boiler water treatment techniques, construction and
repair methods, waste heat recovery, controls fuels, and draft.  The training manual includes the latest information
on instrumentation and PLC control systems, variable-frequency drivers (VFD’s), steam system optimization, reverse
osmosis systems, low-NOx burners, and boiler start-up and shutdown procedures.
On Friday, the 19th of December, the American Society of Power Engineers (ASOPE) Region 4 will provide Entry
Level 3rd class thru Chief Engineering Level testing for those who qualify.
Participate will learn about:  Boiler theory and principals; Boiler construction and design; Steam systems and controls; Water supply systems and controls; Water treatment systems and controls; Fuel systems and controls; Draft
and flue gas systems and controls; Instrumentation and control systems; Boiler operation and maintenance; Boiler
system optimization.
DATE: December 15 – 19, 2014 • PRICE: $1,525.00 – exam, licensing, and handbook are included
VENUE: Spirax Sarco Training Facility, Blythewood, SC
Click here to register or contact Rebecca Majeski (rmajeski@spirax.com) for more details.

Enroll as soon as possible as seating is limited!
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FROST & SULLIVAN:

EMERGING REGIONS TO BOOST INDUSTRIAL
VALVES & ACTUATORS MARKET

A

n increase in oil exploration activities, investments in new refineries, and modernization
of existing facilities will spur uptake of valves
and actuators, particularly in emerging markets
such as Africa and Latin America, according to a study
from Frost & Sullivan.
In Latin America, demand from the offshore oil and gas
industry is expected to fuel the valves and actuators market. In addition to demand from emerging economies,
control valve manufacturers will find growth opportunities
in North America and Europe due to end-user preference
for greater process automation.
According to Frost & Sullivan’s Strategic Analysis of
the Global Industrial Valves and Actuators Market,
the market earned revenues of $19.51 billion in 2013 and
First for Ste am Solutio n s
E X P E R T I S E

S O L U T I O N S

S U S T A I N A B I L I T Y

email

print

save the date

contents

full screen on/off

47 of 58

Frost & Sullivan says the adoption of aggressive pricing strategies in
Asia-Pacific too will reduce the sale of new valves. Vendors must enhance
their aftermarket capability to sustain profits and meet wide-ranging
consumer requirements.
estimates this to reach $25.95 billion in 2018. The study
covers the oil and gas, power generation, chemical processing, mining and metallurgy, and water and wastewater
end-user industries.
“The water and wastewater industry will offer significant
growth potential for valve and actuator manufacturers in
Asia-Pacific, Africa and Latin America,” said Frost & Sullivan Industrial Automation and Process Control Research
Analyst Niranjan Paul. “Due to the burgeoning population
and rapid urbanization in these regions, water scarcity and
the need to provide purified and portable water for human
consumption have led to the setting up of desalination
plants, boosting the use of valves and actuators.”
Despite this demand, valve and actuator manufacturers
are likely to witness a loss of potential revenues due to
politics in countries such as Iran, Sudan and Syria. In addition, the global financial downturn has compelled endusers to defer projects and focus on the maintenance of
existing equipment rather than the purchase of new valves
and actuators.
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Frost & Sullivan says the adoption of aggressive pricing
strategies in Asia-Pacific too will reduce the sale of new
valves. Vendors must enhance their aftermarket capability to sustain profits and meet wide-ranging consumer
requirements.
“Valve and actuator manufacturers need to invest in
R&D to deliver a comprehensive solution complete with
wireless monitoring and advanced valve-condition monitoring capabilities,” Paul said. “With subsea exploration
in Europe and Latin America projected to rise, widening product portfolios to include double-expanding gate
valves will help vendors appeal to a larger consumer
base in this high-potential market.”
Previously published on flowcontrolnetwork.com. n
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VALVE WHITE PAPER
REVEALS BEST PRACTICES

ON HOW TO PREPARE
FOR SUCCESSFUL
PLANT OUTAGES

A

s production and utility plant areas prepare for
upcoming maintenance turnarounds (TAR), outages, and shut-downs, effective planning can
save time and curtail expenses associated with
the testing, repair, and replacement of control valves within
the plant’s total valve population. Effective planning is also
a key component to smoothly managing both internal maintenance employees and externally contracted technicians
that will be performing the work. Manpower resources make
up a large portion of the total expenses associated with the
outage so organization becomes just as important as those
planning processes.
This whitepaper explains the recommended methodology
for the planning, performing and reporting valve maintenance during a successful plant outage. n

Download white paper here:
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DO THE BOILER HOUSE

WALKABOUT

T

he boiler house is the engine of any steam system.  Make sure yours is in good working order
with a stroll around to check that vital mainte-

•	Check the feedtank is vented to prevent pressure build-up.  

nance and testing is being regularly performed.
It’s also a good idea to look for ways to improve

slippage through the water softener, contamination of the
condensate return and correct chemical dosing.

boiler house operations.  Remember, the cost of even the
simplest upgrade could be recovered in just a few months.
Here’s a brief checklist to get you started:

It’s best to fit a maintenance-free stainless steel vent head.

•	Review water treatment records.  Look for hardness

•	Check for excessive steam venting from the boiler feedtank or condensate return set. It could indicate leaking
steam traps.

•	Check that all statutory daily and weekly tests of boiler water •	Check the rate of boiler blowdown.  If automatic blowdown
level alarms are being performed and recorded properly.

•	Consider installing a boiler water high level alarm. Too

•	Check the boiler gauge glass is not damaged.  If it is, re-

high water levels in the boiler can cause wet and dirty
steam to contaminate your process.

place it immediately. ■

•	Check that the feedtank is being heated to the right

temperature.  Heating the tank to 185°F or 194°F will drive
off dissolved oxygen, saving water treatment chemicals.

•	Is a deaerator head fitted to the feedtank?  If not, fit one

because it efficiently combines cold make-up water, flash
steam and hot condensate and can save you lots of energy.
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is not fitted, consider installing a system as it will almost
certainly be more efficient than manual control.

WANT TO KNOW MORE?:

For advice on any aspect of your boiler house, please
contact your local Spirax Sarco representative.
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FEATURE:  

TAKE CONTROL OF
YOUR PROCESS

W

ith increasing pressures on steam users to reduce carbon emissions, recent
demand for electric actuators has risen as an alternative to pneumatic actuators, where limited or no compressed air supply is available.

Spirax Sarco has launched the AEL6 smart actuator to offer steam operators a high
speed, high thrust process control actuation with optional fail-safe.  The AEL6’s responsive
valve positioning offers a viable pressure control solution.
The AEL6 provides three key features above a standard actuator:

• S uper-Capacitor Fail-Safe System – due to the capacitor’s high
number of charge-discharge cycles it will last for the entire lifetime of the actuator, reducing environmental impact.
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• T orque positioning - by the actuator of the valve plug replaces standard internal limit switches, meaning it is unaffected
by switch failure and minimizes the risk of downtime.

• D iagnostic functions - allow operators to manipulate the

FOR MORE INFORMATION:
For additional details about the AEL6, please
contact your local Spirax Sarco representative.

control system, such as monitoring control response time,
to reduce costs and CO2 emissions. n
Download the AEL6 Technical Information Sheet

Download the AEL6 Product Brochure
controls and
instrumentation
solutions

AEL6 Series
Smart Electric Actuators
for ½" to 4" Control Valves
Materials
1
1

No.
1

Part
Case

2
3

Housing
Guidance

517 lbf to 1798 lbf
3147 lbf to 5620 lbf

The AEL6 series
smart electric actuator

Material
Polycarbonate
Die-cast aluminium
Die-cast aluminium
Red brass

2
2
1

Control
Valves

1

Description
Linear
Actuators

The AEL6 series electric actuators are reversible having linear output.

Available types

2

The actuators are available with 4 supply variants: 230 Vac (2-wire,
single phase), 115 Vac, 24 Vac and 24 Vdc. The standard version is
available for VMD
(Valve Motor Drive), 0 / 4 - 20 mA or 0 / 2 - 10 Vdc input control
signals. These actuators can be used with the following valves, in
conjunction with an appropriate valve adaptor and mounting flange:

2

3
3

Control valves 2-port SPIRA-TROL
3-port QL43 and QL73 mixing and diverting valves
Note: A mounting flange and valve adaptor is required to mount
the actuator to a valve. See the associated tables below:

Mounting flange selection
Valve type and size
L, K, and Q
Series
L Series
K Series
K Series

Actuator
AEL62_, AEL63_,
AEL66_
AEL64_, AEL65_

½" to 2"

EL5970

2 ½" to 4"
2 ½" to 4"
½" to 4"

EL5971
EL5971
EL5971J

Valve adaptor selection
Valve type and size
½" to 2"
L, K, and Q
Series
2½" to 4"

Valve stem
M8 thread
M12 thread

EL5972
EL5972
AEL62_
AEL6911
Integrated

AEL63_
AEL6911
Integrated

AEL64_
AEL6911
Integrated

AEL65_
AEL6911
Integrated

Local regulation may restrict the use of this product below the conditions quoted. Limiting conditions refer to standard connections only.
In the interests of development and improvement of the product, we reserve the right to change the specification.

AEL66_
EL5945

TI-P358-23-US

1.14

204
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TECHNICAL
PROBLEM SOLVER
Real Technical Support Issues
and Their Solutions
Problem

Recently, a customer inquired about the reasons
behind why we recommend changing the valve plug
and seat assemblies in their Spirax Sarco globe type
control valves. The valve was originally sized to meet
the customer’s temperature control application requirements at maximum steam system load conditions. This
was with an inlet pressure of 85 psig, outlet pressure of
80 psig, and mass flow rate of 570 lb /hr. A 1 ¼” SpiraTrol valve with a Cv of 16 was selected based on those
process conditions and could easily deliver the required
steam at an 84% lift position. After installation and sevFirst for Ste am Solutio n s
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eral months of operation, the customer noticed that the
valves leaked and could not achieve Class IV shut-off.
Upon further review of the application, we determined
that the flow demand during low-load operating conditions only required delivery of 75-100 lb/hr steam flow
with a corresponding outlet temperature of 140˚F.  By
re-calculating the valve sizing at this low load condition,
we were able to determine that the valve was normally
operating at a lift of only 10-15%!  This was causing a
premature plug and seat wear condition called “wire
draw” brought on by excessive velocity across the
valve orifice.  
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TECHNICAL PROBLEM SOLVER (continued)
Real Technical Support Issues and Their Solutions

Solution

We suggested replacing the plug, stem and seat with a
reduced trim which effectively reduced the rated valve Cv.  
The customer therefore replaced the components and
reduced the Cv of the valve.  Although the reduced trim increased the valve’s lift positioner to approximately 93-94%
at the maximum mass flow rate and load, the valve now
operated at 42% lift position at the normal load condition.  
The change now provides the valve with an operational
profile that increases the life of the internal components. n
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Have a problem? Simply send your question to
the Technical Problem Solver: Spirax Sarco, Attn: Tracy
Britt, 1150 Northpoint Blvd., Blythewood, SC 29016 or
email us at spiraxinfo@spirax.com.
Kindly indicate if you do not wish to have your
name and/or your company’s name published. We reserve the right to edit
the question and not to publish
them. If your question is published in SteamNews, you
will receive a corporate gift.
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STEAMTIP OF THE MONTH
Positioners ensure that valves provide accurate control.  Calibrate positioners from time to
time to correct control drift. Poor control could decrease the effectiveness of process heating,
reducing productivity. n

LEARN MORE

To learn more about this steam tip, write to Steam Tip of the
Month #16, Attn: Tracy Britt, 1150 Northpoint Blvd.,
Blythewood, SC 29016 or email us at spiraxinfo@spirax.com.
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CONNECT WITH US AT THE
AHR EXPO IN CHICAGO –
THE WORLD’S LARGEST
HVAC EVENT

T

he Air-Conditioning, Heating, and Refrigerating Exposition (AHR) Show brings together
over 2,000 exhibiting companies and 40,000
visitors, representing the entire spectrum of the
industry including: HVACR manufacturers, engineers,
contractors, OEMs, facility managers, and other profesFirst for Ste am Solutio n s
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sionals. In addition, you'll find over 100 educational seminars, workshops (presented by ASHRAE and others) and
new product presentations. If you're looking to keep up
with the latest technology and trends, get face to face with
the experts, and stay connected - then the AHR Expo is
designed for you.
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Who should attend:
HVACR, Mechanical & Plumbing Contracting, Consulting,
Project & Design Engineering, Architecture & Design/Build,
Facility & Operations Management/Building Owner, Importing/Exporting, Manufacturer's Agent/Rep, Manufacturer of
HVACR and allied equipment and components, Technician,
Purchasing Agent, Public Utilities/Government Agency, Editor, Publisher, and Educator & Student

FOR MORE INFO CLICK HERE
WWW.SPIRAXSARCO.COM/US

Spirax Sarco will be exhibiting at AHR in Chicago at McCormick Place on January 26- 28, 2014, to give expert
advice on how to improve your steam system efficiency,
reducing carbon emissions and saving thousands from
your company's bottom line.
Among the range of products on display will be heat
transfer solutions, flow meters, steam traps, control
valves, pumps and services. Visit the Spirax Sarco booth
#2647 as we will be there ready to answer any questions
you may have regarding your steam system. ■
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2014 SHOW
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FREE DOWNLOAD –

STEAM TOOLS MOBILE APP

This App provides customers and sales engineers access to key calculations when identifying
the right steam tools for the job - all in the palm of their hand.
Simple to use, the app enables quick and easy access to Steam Tables and Saturated Steam Pipe Sizing
tools, helping to size a pipeline without the need for an internet connection. Perfect for steam engineers
on the go!  To enhance the feature settings, both tools offer the output of this data into a range of different
standardized units.
Also within the app are links to our world leading
steam engineering tutorials, comprehensive
product literature catalog, international website
and YouTube channel.

App highlights include:
• Supports multiple languages
• Temperature units in °C, °F or K
• Default output units Metric and Imperial
• Input and Output data available in barg,
a, kpag & abs and psig & a

Download today for Android and iPhone devices
via the Google Play and the Apple Store now! ■
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