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Reliabilityweb.com® and Uptime® Magazine present

The RELIABILITY Conference is designed 
for those who lead, manage and contribute 
to a reliability and asset management 
program. Reliability leaders, asset managers, 
maintenance managers and asset condition 
management experts will deliver information 
you can put to use immediately.

888.575.1245 | 239.333.2500 | www.reliabilityconference.com

Las Vegas
Conference

The

 

• Reliability Centered Maintenance
• Predictive Maintenance
• Work Execution Management
• Asset Condition Management
• Reliability Engineering for 

Maintenance
• Defect Elimination
• Lubrication
• Key Performance Indicators

• ISO55000 Asset Management
• Computerized Maintenance 

Management Systems
• Maintenance Planning & Scheduling
• Managing Maintenance
• MRO Spare Parts Management
• Failure Mode and Effect Analysis
• Root Cause Analysis
• Leadership

Topics Include
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Ultrasonic Superheat Bypass

Figure 1: Steam turbine deck area
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If you’ve attended ultrasound training courses, then you 
most likely learned about how to use a four point in-
spection for valves, no matter the valve type. However, 
the discussions within this practice or application always 
lead to other valve inspections. Among them is the use 
of ultrasound to listen to a valve through non-contact, 

or simply aiming the instrument at the valve to determine its 
condition. This would be like having an inverted bucket steam 
trap that has a “blow-by” condition (steam blow through). By 
simply aiming the ultrasound at the inverted bucket trap, the 
user would be able to hear the steam rushing through the valve 
and creating enough high frequency to determine its condition. 
However, a more favorable practice is making contact with  
the trap.

Ultrasound detects friction within the air, such as the sound 
a compressed air leak would make. Turbulent flow within a pipe 
or through a valve may also create sound audible to the ultra-
sound instrument, whereas a laminar flow may not produce 
enough friction to be audible to the instrument.

Ultrasound is high frequency and defined as sound above 
20,000 hertz or 20 kHz. Today’s ultrasound instruments have lit-
tle trouble defining ultrasound in a noisy environment.

Airborne Ultrasound
Another ultrasound practice, referred to as airborne ultrasound, is 

non-destructive testing (NDT). NDT instruments commonly use a split 
transducer that sends a signal through the medium being tested. As it 
reflects back, that signal is calculated internally to detect thickness or 
location of a crack or anomaly within the metal or materials. This method 
is known as pitch-catch technology. Very short ultrasonic pulse waves 
have center frequencies ranging from 0.1 to 15 MHz and occasionally 
up to 50 MHz.

There are two ultrasound methods for predictive maintenance (PdM) 
or condition monitoring: airborne and structure borne. Airborne ultra-
sound uses the transducer as an open, high frequency receiver to detect 
a leak or electrical leakage (e.g., arcing, tracking and corona) within the 
surrounding air or atmosphere.

Structure borne refers to a transducer that is mounted to a magnetic 
base or a probe that receives the high frequency and amplifies then hetero-
dynes the signal to a low frequency audible sound that can be discerned 
by the user.

This practice of using ultrasound for reli-
ability and PdM is a practice that should never 
be underestimated. It should go without saying 
that you cannot have a world-class maintenance 
program without ultrasound.

The High Pressure Turbine  
Bypass System

The high pressure turbine bypass system 
provides an alternate flow path at the boiler’s pri-
mary superheat section, taking the steam from 
the primary superheat section and bypassing the 
secondary superheat section and turbine and di-
recting it into the main condenser.

This bypass system permits stable opera-
tion of the boiler when the turbine trips off-line 
or during start-up operations. Steam flowing 
through the high pressure bypass control valve 
is throttled and cooled to a temperature slightly 
above the HP turbine exhaust temperature by 

spraying feedwater at the outlet of the bypass control valve. The control 
system must provide the logic to open the valve quickly and modulate the 
feedback control to pressure and temperature set points.

During operation, the HP bypass provides the same expansion and 
cooling that would have happened in the HP turbine.

Ultrasonic Inspection Bypass Valves 
Jim Cerda, a process engineer at AES Southland with Ultrasound  

Level 1 training, had been requested to “help” find a superheat bypass valve 
leak or “leak-thru” that may be leaking within the facility’s Unit 3 superheat 
steam bypass system.

Here is Jim’s account of the inspection as it took place:

The leak-thru was affecting the unit heat rate as superheat steam 
was leaking through and bypassing the turbine and going back into 
the condenser. The turbine bypass system is a basic component of 
the power plant that has evolved over the years to increase oper-

Figure 2: Three superheat bypass valves, where the valve bonnets and CV diaphragms 
are the only parts of the valves that are exposed
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Figure 3: Flowchart of bypass system
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ational flexibility and plant life, protecting its components during 
start-up mode. Each unit at this plant has a total of seven superheat 
bypass valves, commonly nicknamed the “seven sisters.” They by-
pass the turbine during start-up. The boiler’s primary superheater 
is rerouted back to the condenser during start-up until steam con-
ditions are met to roll the turbine. Also during start-up, the bypass 
valves maintain boiler pressure until control is sent back to the boiler  
feed pump.

This particular Unit 3 was entering its planned outage season, so there 
was a very limited window to locate the source of the leak and take care of 
the problem. The “help request” was issued by a maintenance technician 
that had planned to use infrared thermography (IR) technology to look for 
the leaking valve. But, it was decided to bring in an ultrasound instrument 
with a contact probe to listen to the valves.

The turbine bypass system enables independent activity of the steam 
generator and the turbine during start-up, load rejection, shutdown and 
variable pressure operation.

Upon reaching the location of the superheat bypass valves, it was 
noticed that the valves were almost completely covered with insulation 
and aluminum lagging, as well as insulated blankets. The valve bonnets 
and the upper sections of the control valve diaphragms were the only parts 
of the valves that were exposed.

The maintenance technician had already turned on the thermography 
camera while the ultrasound instrument with the contact probe (Figure 
4) was being set up. While the maintenance technician scanned the su-
perheat bypass valves, the ultrasound technician worked in the opposite 
direction, slipping the contact probe between the insulated blankets and 
testing each valve.

The ultrasound instrument used for this application was an analog 
instrument. Either an analog or digital instrument can be used for this ap-
plication, both are equally effective. This particular instrument, which is 
still available from the manufacturer, is widely used for hydrogen leaks in 
power plants. It has an FM rating, Class I, Division I, Groups A, B, C and D, 
and is also intrinsically rated (IS).

After finishing the testing of each valve, the maintenance technician 
using infrared thermography had no conclusion. Looking through the IR 
camera, the three valves looked the same.

On the other hand, the ultrasound technician had much better results 
using ultrasound technology. It revealed that the north valve was not leak-
ing, the center valve had a small intermittent leak and the south valve was 
definitely the leaking valve.

With these results, the maintenance technician took another look 
through the IR camera. Again, nothing could be seen or detected. The 
maintenance technician switched to the ultrasound instrument and lis-
tened. With the instrument set at the same settings as before (maybe 

slightly higher for effect), the north valve was checked again and the tech-
nician nodded that he heard nothing. Next, the center valve was checked 
and with a small smile on his face, the maintenance technician said he 
could hear the small intermittent leak. Then, he listened to the south valve. 
As he placed the contact probe through the insulation and squeezed the 
ultrasound instrument’s trigger, the look on his face read, “Are you kidding 
me?”

The sound, he said, was so loud that “it sounded like a continuous 
explosion” and it was very clear that it was the leaking valve of the system. 
He then admitted that the ultrasound instrument was “way cool.”

Since that superheat bypass valve inspection, other superheat bypass 
valves on the other unit pair (Unit 4) were found leaking during the next 
few outages. Again, ultrasound was used. These problems were also a ma-
jor source of heat rate loss. 

Usually, heat rate loss is an accumulation of many small leaks that 
must be all repaired to have a full impact on heat rate dollars. With fixed 
contracts, companies have to look for these types of savings to retain pro-
jected profits. Heat rate dollars are dependent on fuel and prices, and the 
price of megawatts at that time.

The power plant has since sent four of its operators and maintenance 
technicians, as well as a couple of other technicians, to acquire ultrasound 
Level 1 certification. Through their successes, they have found many leaks 
throughout the plant, which included compressed air, fuel gas, hydrogen 
gas (H2), nitrogen gas (N2), water and steam. Ultrasound is also being used 
during the electrical IR/thermography scans, for nitrogen blanket leaks on 
transformers and is part of the facility’s reliability maintenance program.

Ultrasound is just part of an effective reliability program. It comple-
ments vibration and infrared programs. Remember: You cannot have a 
world-class maintenance program without ultrasound.

Jim Hall, Executive Director of The Ultrasound Institute 
(TUI) and Ultrasound Technologies Training Systems 
(USTTS), has over 25 years of experience and operates 
as a vendor-neutral company, providing on-site 
ultrasonic training and consultation. Mr. Hall is the 
author of the free biweekly newsletter, Ultrasonic War 
Stories, and is a regular contributing author for Uptime 
Magazine. www.Ultra-SoundTech.com

Jim Cerda is a Process Engineer with AES Southland 
Engineering Group in Long Beach, California. Mr. Cerda 
has over 30 years in the power utility industry, with  
15 years of experience in operations and maintenance.

Figure 4: An instrument similar to this was used to 
locate the leak on the superheat bypass valves

Figure 5: Even with insulated blankets in place, bypassing steam could be 
detected using a contact probe between openings
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mro-zone.com | 239.333.2500 | 888.575.1245

Certified Reliability 
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Made Simple

by Neville Sachs

RCA Made Simple
by Susan Lubell 
and Ricky Smith
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each

Reliability Centered 
Asset Management

by Richard Overman

The Relativity of 
Continuous Improvement

by Dr. Klaus Blache

The Visual 
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by Mary Jo Cherney 
and Robert Dapere

Trap Pro Guide
by Bill Holub

Machinery Malfunction 
Diagnosis and Correction
by Robert Elsenmann, Sr. 
and Robert Elsenmann, Jr.

BRAND NEW 

Failure A
nalysis M

ade Sim
ple: Bearings and G

ears
N

eville W
. Sachs, P.E.

REM

FAILURE ANALYSIS 
MADE SIMPLE: 

BEARINGS AND GEARS
Neville W. Sachs, P.E.

9 781941 872307

53999>
ISBN 978-1-941872-30-7

$39.99

Far too often we’ll see a group of people standing around a broken 
part speculating as to the cause. Then a “person of authority,” whether 
a manager, a senior mechanic or an engineer, comes along and, with-
out a careful inspection, sagely pronounces that the cause was “such 
and such.” The group agrees and then proceeds off on a witch hunt, 
frequently heading in the wrong direction.

This book is a guide to the basic failure analysis of bearings and gears 
that can be used by almost everyone involved with machinery main-
tenance.  It describes how the pieces function and the likely causes of 
failure. Outlined steps are provided to show how the physical sources 
of most, certainly over 80%, of all mechanical failures in the field can be 
solved with a careful inspection.  

Failure Analysis Made Simple: Bearings and Gears is encouraged to be 
used as a field handbook with the ultimate goal of making maintenance 
more effective.

Neville W. Sachs, P.E.
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“… very informative and useful source of information… has helped us 
identify and correct a number of energy opportunities in the field.  
I recommend this book for all who are involved with steam systems.”
BERNIE SHEPARD, Sr. Director Engineering, Pilgrim’s Pride Corp.

“Straightforward, basic info with historical insight. Great job!”
DALE LECKIE, Assets Specialist, Water Treatment, Suncor Energy

“Thanks for the books, they are a great guide – nicely done.” 
MARK ROBERTSON, Reliability Specialist, Land O’ Lakes

“Got your books and found them very to the point. No “fluff” – just 
straightforward explanations… good to see the insulation savings 
chart. Curious what the savings are for fiberglass insulation with PVC 
jacketing. Enjoyed your book and will make it available here  
to anyone interested.”
TONY MEIER, Maintenance Lead, Cargill (Horizon Milling)

“Read your book. I must say it was jam-packed with useful 
information. Very well done.”
BRIAN NAVLYT, Maintenance, Purina Animal Nutrition LLC

“Awesome job, well done.”
TIM FARMER, Feed Mill Supervisor, Tyson Foods, Inc.

“Bill, the books are a big hit! I may be asking for a few more in the 
future if they’re available.”
DWAYNE BAGLEY, Maintenance Team Leader, CSM Bakery Products

9 781941 872345

52999>
ISBN 978-1-941872-34-5

$29.99
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ISBN 978-1-941872-32-1

$19.99
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ABOUT THE AUTHORS 
ROBERT C. EISENMANN, Sr., P.E. retired is currently the President of Wilpat, Inc. in Missouri City, Texas. 
He is affiliated with SULZER Rotating Equipment Services in La Porte, Texas with his primary responsibility as 
training personnel about machinery diagnostics. A graduate of the Illinois Institute of Technology, Robert is a 
member of the National Society of Professional Engineers and the American Society of Mechanical Engineers.

ROBERT C. EISENMANN, Jr., is currently the R&LT Machinery Advisor and Downstream Machinery 
SETA of  BP PRODUCTS  North America, Inc. in Missouri City, Texas. He is responsible for troubleshooting, 
repair, and refurbishment of process equipment. Robert is a graduate of Texas A&M University, a member 
of the America Society of Mechanical Engineers, the American Petroleum Institute and the Texas A&M 
Turbomachinery Symposium Advisory Committee.

9 781941 872338

59999>
ISBN 978-1-941872-33-8

$189.99

MACHINERY MALFUNCTION
DIAGNOSIS AND CORRECTION

Vibration Analysis and Troubleshooting 
for the Process Industries

Robert C. Eisenmann, Sr., P.E. retired  •  Robert C. Eisenmann, Jr.

� 7-point problem solving methodology 
based on the authors’ extensive field 
experience

� 52 detailed field case histories — 
problem definition through corrective
action

� Extensive illustrations, sample 
calculations, and explicit physical 
explanations

� Common malfunctions as well as 
unique machinery problems

� Proven techniques for extending 
machinery life and minimizing 
downtime

� Addresses balancing, machinery 
alignment, bearing characteristics 
and more

S
pecific, practical guidance for every individual involved 
with solving process machinery problems. The single 
source reference for explanations of fundamental ma-

chinery behavior, static and dynamic measurements, plus 
data acquisition, processing and interpretation. A variety 
of lateral and torsional analytical procedures, and physical 
tests are presented and discussed.

Successful machinery analysis requires the diagnostician to 
understand the mechanical equipment, the mea surement of 
vibration and other parameters, plus the underlying physical 
principles that govern the rotor dynamics. This book cov-
ers all three areas, presenting explanations of machinery 
characteristics, and the use of vibration measurements and 
analytical models. It covers on exceptionally broad range 
of process machinery, including industrial steam, gas and 
hydro turbines, centrifugal and reciprocating compressors, 
expanders, gear boxes, pumps, motors, blowers plus vertical 
and horizontal generators and drives. 
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