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How to Reduce the Hidden Costs and Dangers
Lurking Throughout Your Steam System

Continuous, Batteryless
Steam Trap Monitoring

Introduction

This paper will discuss the costs and risks inherent in every steam trap system. We
will then explain why two common “solutions” simply don’t solve the problem as
well as they could. Finally, we will suggest an easy-to-deploy, cost-effective answer:
A continuous monitoring system that uses batteryless sensors to deliver real-time
alerting through the cloud, without the need for manual inspection — ever.

According to a report from the Federal Energy Management Program, roughly 20% of the
steam leaving a typical facility’s central boiler plant is lost due to leaking steam traps.’ And
those are the traps that are “working.” The Department of Energy estimates that between
15% and 30% of steam traps will fail outright if they're not regularly inspected and
maintained.? What does this mean for you?

The unfortunate truth is that steam traps leak energy, and many of them fail outright.
Which means that even if your company sticks to an arduous and time-consuming
schedule of inspecting, maintaining, repairing, and replacing the traps across your facility,
you're still almost certainly losing at least some of the costly energy your steam system
produces every day. Worse, if your company doesn’t have a regular trap-maintenance
process in place, you are even more likely to experience failures — which will add
considerably to your costs, and could result in expensive facility-wide downtime or even
an explosion.
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THE RISKS AND COSTS OF FAILING TO
MONITOR YOUR STEAM TRAPS

“Clogged Valve in New York Steam Pipe Blast” 3

Reuters ran that headline in a 2007 story about an explosion under New York's Grand
Central Terminal that killed one person, injured dozens of others, and “created panic in
Manhattan.” According to Con Edison, the utility company that operates the city’s steam
distribution, the explosion was caused by a combination of rainwater buildup around a
pipe and clogging inside a steam trap.

The costs of the incident were steep — in human suffering, lawsuits, and tens of millions
of dollars in property damage.* All because of a clogged steam trap that couldn’t drain
the excess water building up inside the pipe.

The takeaway: Your steam traps need continuous, intelligent monitoring that can
detect — and report to you in real-time — trap health and the possibility of a
near-term failure.

YES, STEAM PIPE EXPLOSIONS ARE RARE, BUT THEY'RE NOT THE ONLY RISKS FROM
YOUR STEAM SYSTEM
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‘ You'll be wasting money every day.

Consider a Department of Energy calculation of how much money a
hypothetical plant could lose to steam-energy loss caused by a single steam
trap that was stuck open. If that trap’s opening were 1/8 of an inch, and the
value of steam were $10 per 1,000 pounds, the opening would be leaking 75.8
pounds of steam per hour and costing the plant $6,640 per year.’

Multiply this problem across, perhaps, 10% of all steam traps at your facility —
a conservative number, given the Energy Department’s estimates — and you
can see that failure to adequately inspect your steam traps is likely costing
your company considerably.

Steam Loss, Ib/hr

Trap Orifice
Diameter, Steam Pressure, psig
inches
15 100 150 300
1/32 .85 33 4.8 -
1116 34 13.2 1B8.9 36.2
1/8 13.7 52.8 75.8 145
316 30.7 119 170 326
/4 54,7 21 303 579
z/8 123 475 682 1,303
*Froem the Boiler Efficiency Ine g discharging to atmospheric pressure through a

ro-antrant ofifice with a coefficient of ¢

1,078
1,197
1,317
1,437
1,557
1,676
1,796
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* Assumes a trap orifice of 1/8 inch. Contact sales@everactive.com to learn more about your facility’s costs and available savings.
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. Increased risk of costly facility shutdowns

Steam trap failures can lead to larger equipment
failures, which can bring a facility’'s production to a
complete stop for days.

In fact, a steam trap-related facility shutdown can
ultimately cost a business many hundreds of thousands
of dollars in direct repair costs and millions more in lost
productivity.

Increased employee risk harm and legal exposure

Steam leaks can create several hazards for the workers operating
around the steam-system environment — hot pipes, frozen
condensate, pipe bursts, and burns.

Failure to regularly inspect and repair your steam traps can put
your staff at risk, which can also put your company at elevated risk
of employee downtime, increased medical expenses, and even
legal action.

Increased CO2 emissions

In its guidelines on reducing emissions of greenhouse gases
(GHGs), the EPA states that maintaining steam traps helps
businesses reduce emissions of CO, and other GHGs by up to
10%.°

By failing to properly maintain steam traps, your company is
emitting considerably more carbon and possibly undermining
Corporate Social Responsibility goals set for your organization.
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THE RISKS AND COSTS OF TWO COMMON “SOLUTIONS"

TO STEAM TRAP MAINTENANCE

0 Why Manual Steam Trap Inspections Don't Get the Job Done

When you consider that an industrial plant might have many hundreds of
steam traps across its facility, and that a refinery or chemical processing
complex might have thousands or even tens of thousands, you can see why

manually inspecting might never rise to the top of the priority list for an
organization’s plant operators.

A FEW DATA POINTS THAT TELL THE STORY...

 The Department of Energy recommends inspecting:
» Process steam traps every 3 months
» Low-to-medium pressure traps (30 to 150 psig) every 6 months
» High-pressure steam traps (150+ psig) every 6 months.”

« The American Institute of Chemical Engineers (AIChE) estimates:

» The cost of physical steam trap inspections will be roughly $12 per trap
(assuming approximately 1,000 traps in total)

» Inspection personnel will be able to evaluate only 50 to 150 traps per

day — taking into account the time it takes to find a trap, test it, and
record the data.?

In fact, according to the AIChE's findings, a 1,000-trap facility that waits
just one year to conduct its manual inspection of these components can
expect $80,000 in unrecoverable losses due to the combination of

inspection labor, corrective action needed for trap maintenance and repair,
and the costs of replacing failed steam traps.
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Table 2. For the trap population described in Table 1, the cost of
delaying steam trap maintenance rapidly accumulates with time.

Survey and Trap Total Unrecoverable | Forward-Looking
Follow-Up | Population | Accumulated | Accumulated Recoverable Total
Delay, yr Failed, % | Trap Failures Losses, $ Losses, $/yr Cost, $
1 20% 200 $80,000 $160,000 $92,000
2 40% 400 $320,000 $320,000 $172,000
3 B60% 600 $720,000 $480,000 $252,000
4 80% 800 $1,280,000 $640,000 $332,000
5 100% 1,000 $2,000,000 $800,000 $412,000

As you can see, coordinating a facility-wide physical inspection and review of all
steam traps can be an enormous, costly and disruptive undertaking.

Clearly, if you could instead redeploy your finite resources away from steam-trap
inspection, and onto more productive or forward-looking initiatives, your company
could increase efficiencies without having to add to your headcount.

But for an organization that still conducts regular, manual trap audits, a lot of key
staff are forced to take time away from other productive tasks.

Nor are these the only drawbacks of manual steam trap inspections. Consider the

following:

» As a paper published by Oil and Gas Technology Magazine points out, even if
a company conducts steam trap checks on a yearly basis, that means any of
its traps could fail anytime starting immediately after a check — and not be
detected for an entire year.’

» A small problem can compound rapidly and become catastrophic in a very
short timeframe — which a yearly (or even a twice-a-year) inspection won't
catch. The Grand Central explosion, for example, took place just a few months
after contractors were at the facility conducting repairs and maintenance
work.
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e Why Most Automated Sensors Fall Short for Effective Trap Maintenance

But most automated steam

trap sensors have one ]
major drawback:

They require a battery.
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THE OPTIMAL SOLUTION:

SELF-POWERED, CONTINUOUS STEAM TRAP MONITORING

A new solution solves all of these problems for your steam trap monitoring
and maintenance strategy — allowing you to eliminate costly physical
inspections of your traps, receive continuous trap data and predictive
analysis through an online dashboard, and use self-powered sensors that
never need a battery replacement.

Integrations

L
Supports bridges to existing I
data repositories for unified |
view of facility's data

Eversensor

Proprietary self-powered, i
batteryless sensing device evergctive
Wirelessly transmits condensate,
steam, and ambient temperature
at configurable intervals

Evercloud
Real-time email and/or SMS
alerts based on analytics that
determine steam trap states
and associated costs

Compatible with all makes and
models of steam traps

Non-invasive, easy to install

IP66-rated | Class I, Division 2 Provision entire system from

easy-to-use dashboard

Best-in-class security & privacy

Evernet

Ultra-low-power, always-on
wireless comm. protocol

Aggregated, anonymized data
trains models to continually
improve analytics

Standard Backhaul

Utilizes existing networks
(Ethernet, Wi-Fi, and/or LTE) to
transmit data to the Evercloud

Evergateway

Connects to hundreds of
Eversensors with a reliable
100-foot range in crowded
industrial settings.

IP66-rated | Class I, Division 2

The Benefits of Batteryless Steam Trap Sensors

By deploying wireless sensors across your facility that are powered entirely by
energy they harvest from their environment — and will therefore never die or “run
out” — you can realize all of the benefits of continuous health monitoring and
failure alerts of your steam trap network without the ongoing responsibility for
sensor maintenance or battery replacement.

The Everactive platform can help you solve all your company'’s steam trap
monitoring challenges simultaneously, through:

Low total cost of ownership — simple installation and insights-as-a-service
model mean low up-front costs, while batteryless technology eliminates
sensor maintenance, allowing you to focus resources when and where they
are needed.
Large-scale deployment — achieve fleet-wide steam trap coverage by
avoiding steep up-front costs, battery replacements, and ongoing sensor
maintenance.
Access to cost-saving data streams — pervasive and continuous
monitoring generates advanced analytics not possible with alternative
solutions.
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How Batteryless Steam Trap Sensors Work

1. Continuous Temperature Monitoring

Most wireless sensors take temperature readings at relatively long intervals. The
reasons these sensors need to be somewhat stingy with their spot-checks, as
you've probably guessed by this point, is to conserve the device’s battery life.

The problem, though, is that a lot of atmospheric factors are contributing to the
temperature around a steam trap at any given moment. A series of spot-checks

taken 15 minutes apart, therefore, could create erroneous temperature readings,
yielding false positives or false negatives.

This is one crucial area in which self-powered sensors outperform every other
solution: They can actively monitor traps continuously — taking readings as
frequently as every 10 seconds. This much richer stream of data creates a far more
accurate picture of any given trap’s actual temperature, as well as the overall health
of all your facility's traps.

2. Adaptive Learning

A related benefit of the batteryless sensor’s ability to generate a continuous stream
of real-time temperature data is that these sensors can then apply intelligence to
that constant data stream — and actually become “smarter” with each additional
piece of data it collects from each trap.

This enables the self-powered sensor to actually become a learning machine — as
it collects, studies, and analyzes this data — and become increasingly adept at
identifying problem traps and even predicting failure events before they occur.
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About Everactive

Everactive produces data intelligence for the physical world. Operating without batteries,
the company’s always-on wireless sensors deliver continuous cloud-based analytics at a
scale not possible with battery-powered devices. Everactive's end-to-end solutions are
built upon groundbreaking advances in ultra-low-power circuit design and wireless com-
munication that allow it to power its Eversensors exclusively from harvested energy. The
company has developed the required networking and cloud software to deliver an
out-of-the-box service focused on providing high-value insights from newly generated
and self-sustaining data streams. For more information, visit: www.everactive.com.
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