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MTU Maintenance Berlin-Brandenburg is committed to
the highest quality and reliability standards. We have
been repairing and overhauling GE LM2500, LM2500+,
LM5000 and LM6000 series gas turbines for decades. 

As MTU’s center of excellence for industrial gas turbines,
located near Berlin, we take pride in our customized
maintenance concepts, advanced repair techniques, out-
standing reliability, quality work and smoothly organized
logistics. Our highly mobile service team is available 24/7
wherever you need it. www.mtu.de

MTU’s industrial gas turbine
experts deliver excellent service.

Anytime, any-
where, we care! 

Visit Booth 516
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WELCOME ALL to the 2011 meeting of the WTUI! Join us 
as we continue our mission to share technical information 
to advance the operability and reliability of the General 
Electric line of aeroderivative gas turbines.

The Western Turbine Users Inc started as an informal gathering of a 
few engineers and managers aimed at overcoming the challenges faced 
by operators in improving the day-to-day reliability and operability of 
these machines. Over the years, the dedication and innovative efforts of 
the Users; the technical design, material improvement, and procedural 
modifications by GE in response to User experiences; and the collabo-
ration of the Users with GE and the Repair Depots have combined to 
make these engines some of the most reliable gas turbines in service. 
Word has spread regarding the value of attending this conference and 
attendance has grown steadily. Your continuing participation is critical 
to the group’s success.  

This is WTUI’s 21st annual meeting to discuss the issues facing our 
industry. The members of your all-volunteer Board of Directors, breakout-
session chairs, conference coordinators, GE- authorized Repair Depots, 
and industry vendors and exhibitors have again prepared a great program. 
As always, our aim is to produce this technical conference in a pleasant 
venue at a low cost.  A special thanks to all involved for their sincere 
efforts at achieving those goals. We hope you enjoy the conference 
activities and find your time spent with us valuable.   

This is your conference. Your feedback and suggestions are welcome. 
Please let us know how we can better serve you by contacting one of 
the breakout-session chairs, any member of the Board of Directors, 
emailing us at info@wtui.com, or simply completing and submitting the 
conference questionnaire provided.  

Again, welcome to Palm Springs. Thanks for coming and 
please enjoy yourselves!

My sincerest regards and best wishes for success,
Jon Kimble, Wellhead Services Inc
President, WTUI

PRESIdENT’S MESSAgE

The leading forum for aero users provides owner/operators of LM2500, LM5000, 
LM6000, and LMS100 gas turbines an opportunity to network with peers, and 
service providers, to identify opportunities for improving engine performance, avail-
ability, and reliability while holding emissions to the lowest practicable levels.  

Program is under development. Prospective delegates and exhibitors are urged to 
contact WTUI conference staff today, by e-mail (info@wtui.com), and ask to be 
placed on the mailing list for meeting announcements as they are made available.

2012 Conference & Expo  •  March 18-21
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 Pasadena Conference Center

City of Roses 



4 Western Turbine Users Inc

Where to go 
(see floor plan, p 10)

Registration: Renaissance Ballroom Foyer
Exhibition: Convention Center Exhibit Hall
Breakfasts: Renaissance Ballroom Foyer
Luncheons: Convention Center Oasis 4
LM2500 breakout meetings: Mojave Learning Center
 Chair: John Baker, Calpine Corp
LM5000 breakout meetings: Sierra/Ventura
 Chair: Chuck Toulou, Ripon Cogeneration LLC
LM6000 breakout meetings: Catalina/Madera
 Co-Chairs: Brian Atkisson, Riverside Public Utilities; 
 David Merritt, Kings River Conservation District
LMS100 breakout meetings: Pasadena
 Chair: Don Haines, Wood Group Power  
  Operations Inc

Sunday, March 20
AFTERNOON
2:00 to 8:00 Registration
4:00 to 5:30 New user orientation/LM engine basics, 
  Andreas
 Bob Boozer, PPL University Park LLC
 Users only 
EVENING
5:30 to 8:30 Welcome hospitality,  
 Convention Center Exhibit Hall
 All conference attendees

Monday, March 21
MORNING
7:00 to 8:00 Breakfast
7:00 to 5 pm Registration
8:00 to 8:15 General Session, Catalina/Madera/Pasadena
 All conference attendees
8:15 to 9:30 Depot presentations,  
 Catalina/Madera/Pasadena
 All registered attendees
8:30 to noon Exhibit Hall open
9:30 to 9:45 GE presentation
9:45 to 10:00 User presentation,  
 Catalina/Madera/Pasadena
 LM2500+G4 installation, Jack Kelley, Jacobs  
  Engineering Group Inc
 All registered attendees
10:30 to noon  Breakout meetings: 
 LM2500, Users + Depots + GE
 LM5000, Users + Depots
 LM6000, Users + Depots
 LMS100, Users + GE

AFTERNOON
Noon to 1:00 Luncheon
1:00 to 5:30 Exhibit Hall open
1:00 to 5:00 Breakout meetings: 
 LM2500, Users + Depots + GE
 LM5000, Users + Depots
 LM6000, Users + Depots + GE
 LMS100, Users + GE
5:45 to 10:00 Monday night reception (see p 8 for details)

Tuesday, March 22
MORNING
7:00 to 8:00 Breakfast
7:00 to 5 pm Registration

www.ExpressTechTulsa.com
918.622.1420

 Contact Express  for Field Service, 
Inspection & Replacement Parts

Express Integrated Technologies  
believes that quality and value are our 
strongest attributes. Customers who 
evaluate quality, engineering prowess, 
erectability, and ease of operation and 
maintenance agree:  True value is not 
just fi rst price but total installed and 
operational cost.

 Contact Express  today to see how we 
can help you achieve the Total Package!!can help you achieve the Total Package!!can help you achieve the Total Package!!

MADE IN USA

Specializing in HRSGs featuring 
Modular Construction for 15 MW to 100 
MW CTGs.

HEAT RECOVERY STEAM GENERATORS

SIMPLE CYCLE CATALYST SYSTEMS

Emissions Reduction for NOx, CO & 
VOCs for 5 MW to 250 MW CTGs.

Technical  Program    

Visit Booth 1104
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8:00 to 8:30 Worldwide gas-turbine update,  
 Catalina/Madera/Pasadena
 Mark Axford, Axford Turbine Consultants LLC
 All registered attendees
8:30 to 9:00 Fleet performance update,  
 Catalina/Madera/Pasadena
 Strategic Power Systems Inc
 All registered attendees
8:30 to noon Exhibit Hall open
9:00 to 9:15 Break
9:15 to 10:00 Breakout meetings: LM2500, LM5000,  
 LM6000, LMS100 
 Users only
10:00 to 10:30 Break in Exhibit Hall
10:30 to Breakout meetings: 
noon LM2500, Users + Depots + GE by invitation
 LM5000, Users + Depots + GE
 LM6000, Users only
 LMS100, Users + Depots + GE

AFTERNOON
Noon to 1:00 Luncheon 
1:00 to 5:30 Exhibit Hall open 
3:00 to 4:00 Special technical presentations
 All registered attendees 
 1. “GT Package Design,” Catalina/Madera
  Toshiaki Sato, IHI Inc
 2. “Failure Analysis,” Mohave Learning Center
  Dave Christie, IMR Corp 
 3. “CWT Discharge/ZLD Technologies,”  
  Sierra/Ventura
  Jim Vickers, PE, Separation Processes Inc
4:00 to 5:00 Special technical presentations
 All registered attendees
 1. “Developing Cycles Tracking Programs in  
  Plant Control Systems and Critical Parts  
  Tracking Experience,” Sierra/Ventura
  Ed Jackson, Missouri River Energy Services; 
  Chris Heiberger, Wellhead Services Inc;  
  Dan Dowler, Encana Corp
 2. “Engine/Component Repair Services,”  
  Mojave Learning Center 
     Brian Hulse, Wood Group Pratt & Whitney
 3. “NERC Regulatory Update,”  
  Catalina/Madera
  Chris Siplin, Wood Group GTS

Wednesday, March 23
MORNING
7:00 to 8:00 Breakfast
8:00 to  Breakout meetings: 
10:00 LM2500, Users + Depots + GE by invitation
 LM5000, Users + Depots + GE
 LM6000, Users + Depots + GE
 LMS100, Users + GE
10:00 to 10:10 Break 
10:10 to  Breakout meetings: 
10:30 LM2500, Users only
 LM5000, Users + Depots
 LM6000, Users + Depots + GE 
 LMS100, Users + GE
10:30 to GE new products update,  
11:30 Catalina/Madera/Pasadena
 All conference attendees
11:30 to Wrap-up and adjourn,  
noon Catalina/Madera/Pasadena

www.ExpressTechTulsa.com
918.622.1420

FT8 TwinPacs

GE LM6000s

LMS100s

SIMPLE CYCLE CATALYST SYSTEMS

Technical  Program    

Visit Booth 1104
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Social events are critical to the suc-
cess of every user group because 
they enable people to meet in 

a relaxed environment and expand 
their networks for problem-solving. The 
Western Turbine Users is hosting sev-
eral functions in 2011 that you won’t 
want to miss; some would not have 
been possible without financial support 
from sponsors identified on signage 
in the Exhibit Hall. Please thank them 
when you have the opportunity.

The headline events are listed 
below. Note that buses will board 
passengers for the golf tournament, 
Monday night reception, and spouse 
tour right outside the lobby of the 
Renaissance Palm Springs Hotel. The 
tennis tournament will be at the Plaza 
Racquet Club, which is within walking 
distance. There are special fees for the 
golf and tennis tournaments and the 
spouse tour. 

Sunday events
The golf tournament, the first official 
function of the 2011 WTUI Conference, 
will be conducted Sunday, March 20, at 
the Indian Canyons Golf Course (north 
course), which is less than four miles 
from the hotel. Tournament Chair and 
Board Member Jim Bloomquist says 
buses will pick up golfers outside the 
main entrance of the hotel at 6 a.m. He 
expects more than 100 participants.

Format will be a four-person, 
18-hole shotgun scramble. Prizes will 
be awarded at the Monday luncheon 
for lowest team score, men’s and 
women’s longest drive, and closest to 
the pin. Bloomquist reports that the 
course is surrounded on three sides by 
breathtaking, colorful, natural mountain 
vistas, sheltered from the wind and 
nestled at the base of the San Jacinto 
Mountains. 

The north course is 6943 yards 
(par 72). It was designed by the noted 
architect, William P Bell, and is steeped 
in tradition. The course meanders 
through Palm Springs’ stylish “Canyon” 
region which boasts a wide array of 
authentic mid-20th-century homes and 
stunning mountain views. It is accentu-
ated by thousands of palm, olive, and 
other native trees. 

The course has six challenging water 

Social functions
Buses, for activities requiring them, 

board outside the Renaissance lobby

Indian Canyons Golf Course

Plaza Racquet Club

Relax at the Renaissance pool



Visit Booth 509 at WTUI 2011 for a chance to win an Apple iPad



8 Western Turbine Users Inc

hazards. The largest, located between the ninth and 18th 
holes, hosts the course’s visual centerpiece—the historic 
Walt Disney fountain which shoots water jets over 100 
ft high.

The tennis tournament, chaired by WTUI Past President 
Jim Hinrichs, will be at the Plaza Racquet Club, a stone’s 
throw from the hotel. Players are requested to gather in 
the Renaissance lobby at 11 a.m. and warm up for the 
tournament by walking to the nine-court facility. The out-
ing is planned for three hours. About a dozen participants 
are expected.

Those unable to participate on Sunday, can schedule 
a game at another time by calling the racquet club at 
760-323-8997. Rental racquets, ball machine, and back-
board are available. The courts are well-lit for nighttime 
activity. 

The group’s Sunday evening welcome reception, which 
includes the opening of the exhibition, runs from 5:30 to 
8:30 in the Convention Center (see map, p 10). More 
than 800 user and vendor participants are expected. WTUI 
Treasurer Wayne Kawamoto of Corona Energy Partners 
Ltd says, “Don’t miss it!”

Monday events
Spouse tour is a cultural journey, steeped in history, 
along the San Andreas Fault in the comfort of a luxury 
motor coach. Boarding is at 8:45 a.m. just outside the 
Renaissance lobby; a 3 p.m. return is expected. Dress 
comfortably!

An entertaining naturalist guide will share interesting 
facts and stories along the way, bringing your eco-adven-
ture and the desert to life. You’ll learn about desert plants, 
animals, geology, pioneer history, and Indian culture as 
you explore the tortured landscape of the San Andreas 
Fault zone.

A visit to the historically accurate replica Cahuilla Indian 
Village, which sits on the documented archeological site of 
the tribe’s ancient village of Palteewet, offers an opportunity 
to learn about customs, ceremonies, and the everyday 
lives of these people.

Lunch, of course, is included. Afterwards there’s an 
opportunity to stroll El Paseo Drive—the so-called Rodeo 
Drive of the Desert—which features over 300 world-class 
shops, boutiques, galleries, etc, that line the floral and 
statue-filled shopping district. 

 The Monday night reception will be at The Living Des-
ert, a zoo dedicated to the preservation of desert animals 
of North America and Africa, which face many challenges 
to their survival. Buses will pick up participants outside the 
Renaissance lobby at 5:45 p.m. Expect to return by 10 
p.m. Dress is casual. Comfortable shoes and a light jacket 
are recommended—the latter because of an expected 
cool evening breeze.

IMPORTANT: You MUST have your conference badge 
with you to attend this event. NO EXCEPTIONS. 

When you exit the bus at The Living Desert, you will 
have a short journey through the desert to your desti-
nation, the African village of Wa Tu Tu. During the safari, 
you will share rare experiences with desert animals up 
close. 

Braden Comprehensive
Retrofit Solutions

5199 N. Mingo Rd.  •  Tulsa, OK 74117 USA
Tel: 918-272-5371  •  Fax: 918-272-7414
Email: Sales@braden.com 
www.braden.com  •  www.bradenfilters.com

Before

For over 40 years, Braden has designed, engineered
and manufactured hundreds of GT auxiliary systems
as the preferred supplier for turbine OEMs.

Braden’s full array of engineers (structural,
mechanical, electrical and acoustical) scrutinize
every aspect of your retrofit design. Braden also
offers turnkey solutions. 

•Air Filtration
•Inlet Cooling/Heating
•Silencing
•Exhaust & Inlet 

Ductwork
•Diverter Dampers
•Expansion Joints

•Bypass Stacks
•Diffusers and Plenums
•Installation
•Inspection and 

Reporting Services
•SCR & CO Catalyst 

Systems

After

Filter House

Expansion Joint

Exhaust Stack

Exhaust Plenum

19683 Braden Retrofit 3.0 CCJ  4/21/09  4:33 PM  Page 1

Visit Booth 824
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Renaissance 
Palm Springs 
Hotel
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Unique slide valve accommodates 
fluctuations, delivers dramatic savings

Switching from a centrifugal or reciprocating compressor to a KOBELCO 
screw fuel gas compressor can save millions of dollars over time in fuel 
gas boosting service. KOBELCO screw compressors have a unique slide 
valve mechanism that instantly and automatically maintains constant 
discharge pressure – despite fluctuations in suction gas pressure or gas 
turbine load. So you’ll significantly reduce power consumption and costs.

For example, a KOBELCO screw compressor is reducing power costs by an
average 1,250 kW/hr (compared to centrifugal or reciprocating compressors) 
in one fuel gas boosting application due to suction gas pressure fluctuation.
That projects to a savings of approximately $10 million over a typical 20-year
life cycle.

Power and Performance
With discharge pressures up to 1,500 psig (100 barg), KOBELCO screw fuel 
gas compressors easily handle the latest industrial and aeroderivative gas 
turbines. And with up to six years of continuous operation between overhauls, 
you’ll maximize availability while minimizing maintenance costs.

KOBELCO screw fuel gas 
compressors – isn’t it time 
to boost your profitability?

Kobelco Screw Fuel Gas Compressors

Boost fuel gas
and profits for

gas turbines

Screw fuel gas boosting compressor
used with aeroderivative gas turbine
(output: 50 MW)

Tokyo +81-3-5739-6771
Munich +49-89-242-18424
www.kobelco.co.jp/compressor

Kobelco EDTI 
Compressors, Inc.

Houston, Texas
+1-713-655-0015
rotating@kobelcoedti.com
www.kobelcoedti.com

KobelcoProfitsAd_GasTurbine_8.0 x 10.5 GasTurbine  6/4/10  3:08 PM  Page 1

Visit Booth 924
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 Blue

User members regis-
tered for conference 
sessions.
Allowed to attend all 
sessions of the confer-
ence. 

 Yellow

Vendor/Associate 
members registered 
for conference  
sessions. 
Allowed to attend all 
sessions of the confer-
ence except those speci-
fied for “users only,” 
“users + depots,” or 
“users + GE.”

 Red

Vendor/Associate 
members not regis-
tered for the confer-
ence sessions.
These attendees usually 
are exhibitors only.

 Orange

Registered spouses 
of User and Vendor/
Associate members.
Allowed to partake in all 
meals of the conference, 
including the Monday 
night dinner.

  Black

Special one-day pass.
These attendees include 
students, press, conven-
tion/hotel special guests, 
and city officials.

 Gray

Officers, directors, 
and staff of WTUI 
(including SPS note-
takers).

Badge Rules
QUALIFICATIONS

Dovetail 
transitions

Inspection 
coverage with 
conventional UT

Inspection 
coverage with 
phased-array and 
conventional UT

Additional 
coverage 
on standard 
non-P-cut 
R0 blades

Airfoil at
platform

P-cut relief

The industry leader for 
fast, accurate combustion 
turbine borescope and 
in-situ NDE inspections
24-Hour Emergency Service Available

 Rod Shidler  Rick Ginder 
 352-302-2364  352-262-5448
        www.borescopeinspections.com 

Combustion Turbines:
GE frames 5, 6 & 6B, 7B-7EA, 7FA-FB. Plus, LM6000
Westinghouse 191, 251AA-B, 301, 501D5-D5A,
     501FC-FD2
Siemens V84.2-V84.3A
Alstom 11N-11N1, 11 NM
Pratt & Whitney FT4, FT8
Mitsubishi 501G

Steam Turbines:
Alstom, Dresser-Rand, GE, 
Westinghouse 

Generators:
Brush, GE, Electric Machinery, 
SWPC Aeropac-1

501F. We provide extensive 
borescope inspections for the 
Westinghouse 501F, which includes 
all major technical advisories for the 
generator, compressor, combustor, and 
turbine sections.

7FA. We offer the most comprehensive and cost-
effective compressor inspection package available for 
the GE 7FA, including: TIL 1509-1 In-Situ Penetrant 
Inspection, TIL 1638 R0 & R1 Phased Array Ultra-
sonic Inspections, and S0-S5 Eddy Current Inspec-
tions to detect corrosion, pitting and cracks.

Services include dye penetrant, eddy current, and 
phased-array ultrasonic NDE, blade-tip blending, 
shim removal/blending, dental molds.

ADVANCED TURBINE SUPPORT, INC.

7FA R0

 

Dovetail Crack Mark-upDovetail Crack Phased
Array UT Image

Persons and business enti-
ties that own, or are directly 
engaged pursuant written 
contracts, in the full-time 
operation and/or mainte-
nance of GE aeroderivative 
gas turbine power plants. 
Memberships held by a des-
ignated representative have 
one (1) voting right.

OEMs and suppliers and 
vendors providing support 
services or materials for the 
ongoing operation and/or 
maintenance of power plants. 
No voting rights are held by 
these memberships. 

OEMs and suppliers and 
vendors providing support 
services or materials for the 
ongoing operation and/or 
maintenance of power plants. 
No voting rights are held by 
these memberships. 

Pre-registered spouses of 
registered conference attend-
ees who have pre-purchased 
spouse meal plans.

Requests submitted by spe-
cial interest groups/individu-
als that have been approved 
in advance by the Board of 
Directors.

Elected members of the 
board of directors, appointed 
officers, and conference staff. 

Visit Booth 1026



More capabilities. More expertise. 
More reasons why Emerson and ICS 
are the perfect fit.

There’s a new member of the Emerson family. Innovative 

Control Systems (ICS) and Emerson have joined forces to  

better serve our customers around the world and provide  

even more effective automation solutions. ICS is a  

leader in turbine control upgrades for power  

generation applications. With decades of proven  

expertise and more than 300 installations   

worldwide, ICS expands Emerson’s capabilities  

in the growing turbine automation market.  

We now offer complete control system  

retrofits on all major OEM gas and steam  

turbines including those manufactured  

by GE, Westinghouse, Siemens, Alstom,  

Rolls Royce, Pratt & Whitney, and more. 

The result? More solutions from 

Emerson. More power to you.

To learn more, visit 
EmersonProcess-Power.com.

The Emerson logo is a trademark and service mark of Emerson Electric Co. ©2010 Emerson Electric Co.

Visit Booth 1008
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Those were the first words Mark 
Axford spoke at his annual Janu-

ary sit-down with the editors to review 
the US and global markets for gas and 
steam turbines. The founder of Hous-
ton-based Axford Turbine Consultants, 
respected for his solid industry data, 
provided a market analysis for 2010 
based on actual orders placed during 
the first nine months.

Axford’s valued current-year pro-
jections and market insights are the 
focus of his annual report to the 
WTUI membership, which begins 
at 8 a.m. Tuesday in the Catalina/

Madera/Pasadena rooms. Final 2010 
numbers also will be available at 
that time.

“The recession that has been felt 
throughout the US has been espe-
cially hard on the power generation 
business,” Axford said. US orders for 
both gas and steam turbines fell again 
during 2010 (Figs 1, 2). 

The fundamental problem, he 
added, was that industrial demand 
for electricity continued to stagnate in 
2010 because the recession forced 
factories to operate at relatively low 
capacity factors. 

While cumulative kilowatt-hour con-
sumption in the US was up 4.2% in 
2010 versus 2009, most of that gain 
was attributable to a very hot sum-
mer (Fig 3). Air conditioning load was 
significantly higher than average. Even 
with the significant bump in kilowatt-
hour sales last year, consumption was 
still below the figure for 2007.

Assuming “normal” summer weath-
er for 2011, DOE predicts electricity 
consumption will be lower in 2011 
than it was in 2010. This would mean 

three down years in the last four for the 
first time in the nation’s history.  

Globally, Axford said, 2010 orders 
for gas turbines essentially were flat, 
while those for steam turbines were 
off by about 25%. Geographically, he 
continued, gas turbine orders were 
spread relatively uniformly around the 
world. But steam turbine orders were 
concentrated in Asia because both 
India and China are adding consider-
able coal-fired capacity. 

Axford believes that “until we see 
a steady increase in the demand for 
electricity of 1% to 2% annually, and 

a return to ordering of new generat-
ing capacity based on the lowest total 
cost of delivered electricity [no sub-

sidies], construction of simple- and 
combined-cycle power stations will 
remain subdued.” 

‘And you thought the 
housing market was lousy’

1. US gas turbine orders for units 
larger than 10 MW dipped again in 
2010. Data are for engines larger than 
10 MW
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2. US steam turbine reported orders 
in 2010 were few and far between
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3. Total electricity consumption in the US in 2010 was less 
than that recorded in 2007
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4. Gas turbine orders worldwide and US for the last 35 
years. Data from 1990 to date are for units larger than 10 MW
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6. Steam turbine orders worldwide are 
off sharply because of the recession
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5. Detailed look at gas turbine orders 
worldwide and US for the last four years
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7, 8. Geographical distribution of 2010 gas turbine orders (left; 28,997 MW 
through Sept 30) reveals a relatively even spread in sales worldwide. Steam 
turbine orders (right; 99,250 MW projected for the year based on 3Q/2010 data) 
are dominated by sales activity in China and Asia Pacific (primarily India)
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“In June of 1892, a jubilant 
Charles Scott, the young West-
inghouse engineer who had 

assisted Tesla when he’d first come 
to Pittsburgh, announced this first 
commercial use of the whole Tesla 
system, including the long problematic 
induction motor, in the Electrical Engi-
neer. ‘The aggregate time lost. . .was, 
by actual count, less than 48 hours 
during three-fourths of a year. . . .’”

From Jill Jonnes’ Empires of Light: 
Edison, Tesla, Westinghouse, and the 
Race to Electrify the World 

Forty-eight outage hours over three-
quarters of a year translates to a reli-
ability factor of 99.3%. Thus, from 
the very start of the electric power 
industry, the reliability of each prod-
uct developed—such as the first ac 
induction motor—was recognized as 
a key performance indicator required 
for commercial acceptance and eco-
nomic viability. 

The industry has grown and the 
technologies it relies on have advanced, 
but there continues to be a need to 
understand how powerplant equip-
ment is performing relative to market 
expectations for high reliability. Chang-
ing patterns in demand have resulted 
in challenging duty cycles that require 
operating flexibility and this will impact 
the reliability and capability of plants 
powered by gas turbines. 

For more than 20 years, data from 
the ORAP® program obtained from 
numerous operating powerplants 
worldwide have provided the oppor-
tunity to assess and understand trends 
in equipment duty and performance. 
The following analysis reviews ORAP 
data compiled for aero, “E,” and “F” 
class engines in electric generation 
service to identify operational dif-
ferences based on equipment size/

Changing duty cycles and gas 
turbine reliability—a look back

By Salvatore A DellaVilla Jr, CEO, Strategic Power Systems Inc

Characteristics of ORAP data sample for 1991-2010
 Aeros “E” class “F” class
Average number of units reported 270 230 105
Maximum number of units reported 552 290 336
Percent of units in combined cycle 72 59 87
Percent of units burning only natural gas 95 91 99
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Authorised service provider for the GE LM2500, LM2500+, LM6000, and the Rolls-Royce Avon, RB211 & RB211 DLE
North America Toll Free: 1-877-219-5800  -  International Toll Free: 001-800-514-5800  -  E-mail any questions to: info@tcturbines.com

We have the right combination.

Our mission is to be a world leader in gas

turbine maintenance, repair, and overhaul

by focusing on our customers, and our

employees who serve them.

At TransCanada Turbines we have the

right combination:  OEM authorisation,

quality, global field service support, and

total dedication to service, providing

each customer with the best solution.

Global Service Focused

Authorized

Visit Booth 412
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output and performance. Two 10-year 
periods are compared: 1991-2000 and 
2001-2010. The data pool is described 
in the table.

Every performance assessment 
should begin with snapshot of how 
the equipment or generating facility 
was operated during the period under 
review. Service hours, or the amount 
of time power was supplied to the 
grid—that is, the elapsed time from 
breaker close to breaker open—is a 
key metric (Fig 1). Service hours also 
can be characterized by service factor, 
or the percentage of time the unit is 
generating power.

In addition, the number of success-
ful starts (Fig 2), the service hours per 
start (Fig 3), and the power generated 
(Fig 4) are important considerations 
necessary for understanding equip-
ment duty cycle or mission profile. Data 
presented in the illustrations reflect the 
operation of a typical (or average) unit 
in the specific technology class (aero, 

“E,” “F”).
The following assessment was 

developed using this information. 
For aeros during the period 1991-

2000 there was a continual year-
over-year decrease in service factor, 
driven by a decrease in service hours. 
Example: In 1992, the aeros oper-
ated just over 6000 hours (85% ser-
vice factor), with 126 hours per start 
(48 annual starts); production was 
190,900 MWh. 

By 2000, annual service hours would 
gradually, but continually, decrease to 
just over 4990 hours (70% service 
factor), and the hours per start would 
decrease by more than 40% to 70. 
However, the annual number of starts 
increased by 50% to 72, while power 
production dropped by about 12%. 
This was a clear shift in duty from a 
typical base-load paradigm to a cycling 
mission profile. 

For the 2001-2010 period, with year 
2001 excluded, service hours were 

more consistent on a year-over-year 
basis. The service factor was between 
40% and 47%, with units operat-
ing between 3100 and 3300 hr/yr. 
Service hours per start declined (to 
between 25 and 40) as did annual 
service hours. 

The number of annual starts 
remained high—from 65 up to 122—
which is consistent with cycling duty. 
However, generation declined by more 
than 40% compared to the previous 
10-yr period (1991-2000). Once again, 
this reflects a clear shift in operating 
duty. 

From a reliability perspective, it is 
important to note that the number of 
trips from load have decreased signifi-
cantly year over year—from a high mark 
of 10-15 annual trips during the 1991-
2000 period to from four to nine for 
2001-2010. The time to respond, or to 
repair also improved significantly.

“E” class units had a very consistent 
mission profile year over year for 1991-
2000, as evidenced by the following:
n Annual service hours of 3100 to 

3600 and a consistent service fac-
tor of about 49%.

n An increasing number of annu-
al starts (from 50 to 86), and a 
decreasing number of hours per 
start (from 65 to 41).

n Increased generation—from 245,500 
to just over 346,000 MWh on an 
annual basis.

n Two to three annual trips from load, 
with a time-to-repair of 30 to 100 
hours—a consistently high level of 
reliability.
From 2001 through 2010, service 

factor declined and fluctuated slightly, 
but over time could be seen as rela-
tively consistent in the range of 34% 
to 41%. Annual service hours fluctu-
ated between 2400 and 3100, while 
service hours per start increased from 
44 to 56.   

Power production was fairly con-
sistent throughout the period, ranging 
from 252,700 to 308,300 MWh annu-
ally. The reliability of “E” class machines 
remained high with only two trips from 
load on an annual basis and with the 
time-to-repair dropping to 30 to 60 
outage hours. 

The bottom line: Over the full 20-yr 
survey period, the duty cycle of “E” 
class units has remained relatively 
consistent across all metrics. 

“F” class. Fluctuating service hours 
characterized the years 1991 through 
2000. “F” class technology was intro-
duced to the market in this period 
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and the data provide some interesting 
insights, as follows:
n From 1991 though 1995, (1) ser-

vice hours fluctuated from a high of 
6500 to a low of 3300; (2) hours 
per start ranged from 233 down to 
90; and (3) production averaged 
over 728,700 MWh.

  During the next five-year peri-
od (1996-2000), service hours 
declined to just over 3870. A sub-
stantial change in mission was 
reflected by the decrease in average 
service hours per start to just over 
50. This metric, together with an 
increase in annual starts to more 
than 90, suggest that “F” class 
engines typically operated in a cyclic 
duty cycle during the last five years 
of the 20th century. Interestingly, 
power production decreased by 
only 4% during the period. 

n From 2001 through 2010, the 
operation and duty cycle of “F” 
class turbines can be characterized 
as “more consistent year over year.” 
Service factor ranged from 50% to 
60%, averaging about 55% on an 
annual basis. Production increased 
to more than 850,324 MWh annu-
ally. These units clearly remained 
in cyclic duty service with 60 to 90 

annual starts and from 44 to 60 
service hours per start.

n The reliability performance of “F” 
class units improved year over 
year. Annual trips dropped from 
an average of 18 to just over four 
during 1991-2000 and to between 
two and five from 2001 through 
2010. The size of “F” class engines 
contributed a longer time-to-repair 
(average of 80 outage hours per 
trip) compared to “E” and aero 
units.
Clearly, the market expects units 

that can start faster and more fre-
quently, and stay online for shorter 
missions across all technology class-
es. And this holds true for units in 
combined-cycle applications, as well 
as simple-cycle. 

Customers will demand more chal-
lenging missions in the near future, 
including faster starts and load-follow-
ing capability—in particular to accom-
modate “must take” power from inter-
mittent renewables resources (wind 
and solar). For more on this subject, 
visit www.integrating-renewables.org. 
The consequent impacts on com-
ponent life limits, repair cycles, and 
maintenance requirement are not fully 
understood at this time.

Back to the beginning. In 1892, 
Tesla’s first commercial 100-hp, sin-
gle-phase ac induction motor helped 
to launch an industry with a bent on 
product improvement and high reli-
ability. The 99.3% reliability achieved 
on the first try wasn’t too bad. 

The industry definitely has come 
a long way since then. As a point of 
reference, a typical 100-hp, three-
phase induction motor specified for 
powerplant service today has a run-
ning reliability of 99.82%.

Bremco,Inc.
Industrial Contractors For Your Power Generation Needs

Trust Us To Serve All Your HRSG Needs…
• Annual maintenance outages
• Header/panel replacements
• Cowl plenum repairs/upgrades
• Filter house upgrade/replacement
• Filter and media replacement
• Casing penetration seals
• Liner replacement/upgrades
• SCR installations
• Drain line replacements
• Stack damper installations

Bremco, Inc.
Expert Service Since 1976 
Claremont, New Hampshire  |  tel 603-863-9071
 sales@bremco.com  |  www.bremco.com

Visit Booth 822

Subscribe via the Internet, access:
www.psimedia.info/subscriptions.htm

The authoritative 
information resource 
for owner/operators of 
gas-turbine-based peaking, cogen, 
and combined-cycle plants.   
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Officers
Jon Kimble

President
This is Jon Kimble’s 
21st year working 
in all phases of 
gas-turbine power-
plant development, 
construction, com-
missioning, O&M, 
administration, shutdown, and decom-
missioning. He’s been a WTUI mem-
ber most of that time, serving on the 
Board of Directors from 2004 to 2007 
and as President 
since 2008. Jon is 
employed by Well-
head Electric Co.

Bill Lewis
Vice President

Bill is Plant Manag-
er for PPL’s fleet of 
simple-cycle peak-

ing gas turbines. These generating 
facilities are located in Connecticut, 
Pennsylvania, and Illinois. After serv-
ing six years in the US Navy as a Gas 
Turbine Specialist (mechanical) and 
rising to the rank of Petty Officer First 
Class, he left the service and joined the 
land-based LM world—and WTUI.

Jim Bloomquist
Vice President

Jim has served as a 
Board Member and 
is now one of the 
organization’s VPs. 
He has 34 years of 
service with Chevron 
specializing in major 
power systems, process facilities, and gas-
turbine generation. His current position 
is the Electrical Engineering Supervisor 
for Chevron’s San Joaquin Valley Busi-
ness Unit (an upstream oil producing 
company).

Chuck Casey
Secretary

Chuck is  Gen-
eration Manager 
for the Riverside 
(Calif) Public Util-
i ty. Riverside is 
the third largest 
municipality in the 
state and supplies 
power to over 105,000 residents and 
businesses. Before joining Riverside 
in 2006, he worked as an operator, 
I&E technician, and plant manager for 
Stewart & Stevenson, General Elec-
tric Co, and PurEnergy. Chuck began 
his career as a nuclear electrician on 
US Navy fast attack submarines. He 
currently serves WTUI as Secretary, 
Co-Exhibit Hall Manager, and Assis-
tant Webmaster; previously Chuck 
was LM6000 Breakout-Session Chair 
and a member of the Board of Direc-
tors.

Meet WTUI’s officers, directors

  In-Situ Mechanical SCR Cleaning

  In-Situ CO Catalyst 
       Cleaning & Rejuvenation

   Call today 
   for a consulation.

GROOME INDUSTRIAL SERVICE GROUP
SCR & CO Catalyst Maintenance Division

www.groomeindustrial.com

(800) 505-6100

“every once in
a while a service
comes along that
is so valuable, 

you wonder where 
it has been 

all these years”all these years”

We have over 30 years’ experience servicing the power industry.  
As the result of a need for complementary services, we have 
aligned with Environex, the leading SCR Catalyst testing 
company, to offer a variety of turn-key catalyst 
maintenance services which include:

Using proprietary nozzles, solutions, and methodologies, 
we offer a premium service at an extremely competitive we offer a premium service at an extremely competitive 
price.  Our Quality Assurance Report is provided upon 
completion, which documents our findings and actions taken.  

Catalyst Maintenance Services

Visit Booth 1003
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Wayne Kawamoto
Treasurer

Wayne is one of 
the founders of 
the Western Tur-
bine Users and has 
served on the Board 
and as Treasurer 
since incorporation. 
He has a BS degree 
in Civil Engineering from the Univ of 
Hawaii and has held numerous posi-
tions in project management through-
out his 36 years of professional employ-
ment. Wayne is the Plant Manager of 
Corona Energy Partners Ltd. 

Board of Directors
David Merritt

Board Member
Dav id recent ly 
joined Kings River 
Conservation Dis-
tr ict ,  where he 
m a n a g e s  t h e 
organization’s LM 
engine and hydro 
assets. Previously, 
he spent 19 years in the O&M groups 
of GWF Power Systems/GWF Energy 
LLC. There David had responsibility for 
the maintenance of LM peakers and 
a solid-fuel-fired powerplant. Prior to 
GWF, he served in the US Navy as an 
aviation electrician. 

John Baker
Board Member

John is O&M Man-
ager for Calpine 
Corp’s Bethpage 
E n e r g y  C e n -
ter in Hicksville, 
NY, where he is 
responsible for two 
LM2500s and two 
LM6000s. He started his gas turbine 
career with Calpine at Watsonville, later 
working at the company’s Agnews and 
Los Esteros facilities before moving to 
the East Coast. Prior to Calpine, John 
was in boiler operations at Foster 
Wheeler Energy Corp. 

Brad Hans
Board Member

Brad is the Plant 
Supervisor at Terry 
Bundy Generating 
Station for Lincoln 
Electric System, a 
Nebraska munici-
pal utility. Bundy is 

a 3 × 1 LM6000-powered combined-
cycle facility. Brad came to LES from 
the John Deer Engine Works. The 
professional engineer began his career 
with the Navy Civil Engineer Corps. 

Mark Breen
Board Member

Mark is Director 
of O&M Support 
for Wood Group 
Power Plant Ser-
vices. Before Wood 
Group, Mark was 
Facility Manager 
and Engineer for 
Calpine Corp from 2001 to 2006.  
He started in the industry as a Project 
Engineer for Siemens Energy from 
1997 to 2001. Mark has been attend-
ing WTUI conferences since 2001 and, 
in addition to serving on the Board of 
Directors, was the LMS100 Breakout 
Session Chair in 2009.  

Alvin Boyd
Board Member

Alvin is the Power 
Production Superin-
tendent for Pasade-
na Water & Power, 
a municipal utility 
that has provided 
power to its cus-
tomers for more 
than 100 years. He has 23 years of 
service with the City of Pasadena, 
specializing in plant operations and 
management.  Before joining Pasa-
dena, Alvin spent nine years in the 
US Navy, mustering out as Machinist 
Mate First Class. He has served on 
the WTUI Board of Directors since 
2008.  

Tony Skonhovd
Board Member

Since 2005, Tony 
Skonhovd  has 
worked at Basin 
Electric Power Co-
op’s Groton Gen-
erat ing Sta t ion 
as O&M Supervi-
sor for two LMS100 engines, the 
first commercial units of that model 
series. Before moving to Groton, 
he worked at Basin’s Spirit Mound 
Power Plant as operator/technician 
on two Brown-Boveri 11D gas tur-
bines. Tony got his start in the industry 
as an I&C technician at the compa-
ny’s Antelope Valley Station, where 
he worked from 1989 to 1992. 

 
Visit booth 213 HRSG 2008

SSS Clutch Company Inc 
www.sssclutch.com 

610 W Basin Rd 
New Castle, DE 19720 
Contact: Morgan L Hendry 
E-mail: engineering@sssclutch.com 
Phone: 302-322-8080 
Fax: 302-322-8548

SSS Clutches in power plant 
operations: Gas-turbine peak-
load generators for synchronous 
condensing (spinning reserve, 
VARS, and voltage support), sin-
gle shaft combined-cycle plant, 
CHP, dual driven chillers, dual 
driven boiler feed pumps, diesel/
gas engine UPS sets, turning 
gears, gas turbine starting drives 
(new and retrofit), CAES plants, 
etc. Also, dual driven pumps, 
fans, pipeline and process com-
pressors, expanders, genera-
tors, etc., for refineries/process 
plants. Marine propulsion for 44 
navies.

SSS ad.indd   1 2/19/10   1:13:13 AM

Visit Booth 1108
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Don Haines
Board Member

As Plant Manager 
at Wood Group 
Power Operations’ 
Panoche Energy 
Center, Don is 
in charge of four 
LMS100s. Before 
j o i n i n g  Wo o d 
Group, he worked at the City of Santa 
Clara for more than 18 years, serving 
the city’s generation assets in technical 
and management capacities. Before 
moving to Santa Clara, Don served for 
six years on the USS Ingersoll.  

Supporting Members
Wayne Feragen

Webmaster 
Wayne is Senior 
West Coast Plant 
M a n a g e r  f o r 
Noresco, current-
ly responsible for 
powerplants in Col-
ton, Calif, and San 
Diego. Wayne has 
over 21 years of powerplant experi-
ence, starting as a Gas Turbine Elec-

tronics Technician First Class in the US 
Navy. After leaving the service, he went 
to Newark Pacific Paperboard and ran 
an LM2500. After that, he worked at 
two Sunlaw plants running LM2500s. 
Wayne has served as WTUI’s Webmas-
ter for the last four years. 

Charlene Raaker
Conference 

Assistant 
As WTUI’s Con-
ference Assistant 
(and Mike Raaker’s 
better half), Char-
lene has been sup-
porting the organi-
zation for almost 
as long as it has 
been in existence. Charlene's is the 
“voice on the other end of the line” 
whenever anyone 
calls the group.

Mike Raaker
Technical Con-

sultant
What do diapers, 
toilet paper, jet 
engines, and WTUI 
have in common? 

Mike Raaker. He started his career at 
Procter & Gamble, assigned to install 
a cogeneration plant at the company’s 
towel and tissue plant in Oxnard, Calif.  
The LM2500-powered facility would 
keep Mike busy for the next 30 years 
and would lead to his, and wife Char-
lene’s, participation in WTUI. 

Joella Hopkins Jennifer Minzey
Conference  Conference
   Director Assistant

Joella is founder and president of Sim-
ply Mumtaz Events Inc, highly regarded 
for its meeting and exhibition planning 
and management services. The com-
pany’s activities also include contract 
negotiation, program development, 
and post-conference reporting. Joella 
and Jennifer have produced the WTUI 
meeting for the last several years. 

Visit Booth 522

http://www.ihi.co.jp/powersystems/english/index.html

P o w e r f u l  &  C l e a n
For an environment on the earth as well as

the comfortable human life, IHI generate an efficient & clean energy
with brand-new & original technologies cultivated in the field of jet engine development & manufacturing

IHI own developed
Plant Control System for
LM6000 Gas Turbine plant

GE Authorized
Level 4 Depot for LM6000

IHI own designed
Gas Turbine Package for

LM6000 Combined Cycle plant

POWER SYSTEMS DIVISION   Toyosu 3-chome, Koto-ku, Tokyo 135-8710 Japan    TEL +81-3-6204-7724    Email: eiji_okuyama@ihi.co.jp
IHI INC.   NY Office   150 East 52nd Street, 24th Floor, New York, NY 10022    Tel:212-599-8100    Email: taro_odoko@ihiinc.ihi.co.jp
Los Angels Service Center   Tel:310-217-4024    Email: kenichirou_ueda@ihi.co.jp
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Breakout session chairs
LM2500 
John Baker

Board Member
John is O&M Man-
ager for Calpine 
Corp’s Bethpage 
E n e r g y  C e n -
ter in Hicksville, 
NY, where he is 
responsible for 
two LM2500s and two LM6000s. 
He started his gas turbine career with 
Calpine at Watsonville, later working 
at the company’s Agnews and Los 
Esteros facilities before moving to the 
East Coast. Prior to Calpine, John was 
in boiler operations at Foster Wheeler 
Energy Corp. 

LM5000
Chuck Toulou
Chuck is respon-
sible for the gas 
turbine,  power 
turbine, and gen-
erator equipment 
at Ripon Cogenera-
tion Inc in Ripon, 
Calif. He has been 
working with LM5000s for 25 years 
and has a wealth of experience in O&M 
of both water- and steam-injected 
engines. Chuck was in the US Air Force 
(Viet Nam vet) and afterward com-
pleted junior college and four years of 
millwright training before becoming a 
certified welder. 

LM6000
Bryan Atkisson
Bryan is the O&M 
Supervisor for four 
LM6000 peakers 
owned by the City 
of Riverside, Calif. 
The Marine Corps 
veteran has more 
than a decade of experience operat-
ing and maintaining LM6000s and 
was involved in the construction and 
commissioning of the four Riverside 
units. He has been a WTUI LM6000 
session chair since 
2007.

LM6000
David Merritt

Board Member
Dav i d  r e cen t -
ly joined Kings 
River Conserva-
tion District, where 

he manages the organization’s LM 
engine and hydro assets. Previously, 
he spent 19 years in the O&M groups 
of GWF Power Systems/GWF Energy 
LLC. There David had responsibility 
for the maintenance of LM peakers 
and a solid-fuel-fired powerplant. 
Prior to GWF, he served in the US 
Navy as an aviation electrician. 

LMS100
Don Haines

Board Member
As Plant Manager at Wood Group 

Power Operations’ Panoche Ener-
gy Center, Don is in charge of four 
LMS100s. Before joining Wood Group, 
he worked at the City of Santa Clara 

for more than 18 
years, serving the 
city’s generation 
assets in technical 
and management 
capacities. Before 
moving to Santa 
Clara, Don served 
for six years on the 
USS Ingersoll.  

Visit Booths 212 and 313 WTUI 2009Visit Booth 100
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Proven Results: 
Output Gains & 
Fuel Savings to 
Your Gas Turbine

1-800-323-1805
www.ectinc.net

ECT has engineered specialty cleaners, injection technology 
and patented power augmentation systems to maximize 

your gas turbine compressor performance.

Our products deliver:

E�ective & e�cient online cleaning with R-MC.

Corrosion protection, low foaming and fast 
rinsing with PowerBack Crankwash.

Ideal droplet & spray patterns with our 
patented, serviceable Nozzles.

Custom, cost e�ective, reliable & 
easy to operate Pump Skids.

With nearly 40 years and over 1000 gas turbine 
cleaning and �uid injection systems in place 

ECT is the right choice to keep your 
turbomachinery e�cient.

Let us prove it to you. 
For the whole story visit 

www.ectinc.net

Visit Booth 705
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The 20th Anniversary Confer-
ence of the Western Turbine 
Users Inc, Mar 14-17, 2010 
at the San Diego Convention 

Center, celebrated in fitting style the 
group’s two decades of service to own-
ers and operators of GE aeroderivative 
gas turbines on land and at sea. There 
was an ice sculpture, live music, and 
fireworks to accentuate the fine food 
and outdoor dinner overlooking San 
Diego Bay. 

The weather gods showed great 
respect for this tight-
knit group of engi-
neers and techni-
cians, which is more 
a brotherhood than a 
traditional gas-turbine 
user organization. 
Alumni, like Ernie 
Soczka, the group’s 
first chairman of the 
board, now in semi-
retirement, traveled 
halfway across the 
country to visit with 
old colleagues and 
recall the organiza-
tion’s accomplish-
ments. In fact, more 
than half of the indi-
viduals named on 
WTUI’s Honor Roll 
for outstanding ser-
vice (p 24) were in 
attendance. 

The San Diego 
meeting marked the 
20th anniversary of 
the group as an incor-
porated entity. It real-
ly began several years 
earlier with a hand-
ful of users attending 
informal luncheon 
meetings. But by 
1990 attendance had 
grown to about 150 
participants and the 
decision was made 
to formalize the orga-
nization with regular 
bylaws and member-
ship procedures. 

Jim Hinrichs, today VP of operations 
for Fort Chicago Energy Partners LP, 
was elected the first WTUI president, 
a position he held for 17 years. Other 
founding members who were present 
at last year’s celebration included Mike 
Raaker, Jack Dow, Jim Bloomquist, and 
Brian Hulse.

If you have never participated in 
a Western Turbine meeting, Sal Del-
laVilla, CEO of Charlotte-based Strategic 
Power Systems Inc, told the editors, 
it’s difficult to imagine how much you 

have missed. His advice for first-timers: 
Attend the sessions and listen carefully, 
meet fellow users at social events, 
speak with vendors at the expo, and 
you’ll leave Palm Springs with more 
knowledge than you ever thought you 
could absorb.

WTUI veterans know that the suc-
cess of this conference did not just 
happen by accident, DellaVilla con-
tinued. The word “serendipity” does 
not apply to WTUI. Its success has 
been built on the efforts of dedicated 

people with vision 
and a long-term 
commi tment  to 
their industry—and 
to each other. Now, 
after two decades 
of hard work by an 
all-volunteer orga-
nization, a meeting 
that started out in 
plant conference 
rooms has been 
transformed into a 
world-class confer-
ence that attracts a 
global audience. 

From the begin-
n ing ,  De l l aV i l l a 
recalled, “the two 
and a half days of 
breakout sessions 
covering each LM 
product line have 
provided the foun-
dation for sharing 
knowledge and solv-
ing problems. These 
invaluable sessions 
provide the oppor-
tunity for users to 
openly discuss instal-
lat ion and com-
missioning issues, 
O&M concerns, les-
sons learned, and 
the opportunities 
for plant improve-
ments.”

Technica l  d is-
cussion covers the 
engine, package, 
controls, and al l 

A meeting to remember
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ancillary systems. The intent is to 
share and document, thereby creat-
ing a history through the notes of 
relevant and meaningful “real life” 
experiences to help the operating 
community improve as a group. 

WTUI conferences continue to grow 
annually. Last year, attendance was 
an extraordinary 1219—342 above 

the previous record established in 
2009. The nearly 200 exhibitors occu-
pied almost 250 standard trade-show 
booths. Equally important is that each 
meeting attracts a significant percent-
age (30% or more) of new user and 
vendor attendees who bring fresh 
ideas and perspective vital to long-
term health.

Continuing growth testifies to the 
Board’s hard work and to the increas-
ing value of, and need for, face-to-face 
information exchange. Such success, 
however, brings change and occasion-
ally presents very real challenges to 
the relatively small group of volunteers 
who make the Western Turbine Users 
happen.  

The Hilliard Corporation
100 W. Fourth St.
Elmira, NY 14902
Ph: 607-733-7121   

http://www.hilliardcorp.com
E-mail: hilliard@hilliardcorp.com

CRANKCASE  EMISSIONS  CONTROL!

ON STATIONARY ENGINES 300 HP+
MUST BE COMPLIANT BY MAY 3, 2013 

*99.97% EFFICIENT AT .3 µm and BELOW
 4500 + HOUR CARTRIDGE-CHANGE INTERVALS

DON’T WAIT
Eliminate Crankcase Emissions*

Visit Booth 410
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Your idea of a successful hunt doesn’t 
involve replacement parts.

apm4parts.com 1.800.998.9844

You can now source all your aeroderivative and heavy IGT parts from one 
reliable provider. We stock over 15,000 high-quality GE, P&W, Rolls-Royce and 
Westinghouse parts. Make one phone call, pay one invoice and spend more 
time doing what you love.

Visit us at WTUI 2011 in booth #506.

APM 15374 CCJ_8x10.875_4C.indd   1 2/25/11   9:50 AM
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Acronyms to 
remember

AGB—Accessory gearbox 
(also called the transfer 
gearbox)

AVR—Automatic voltage 
regulator

CCM—Condition 
maintenance manual

CCR—Customized customer 
repair

CFF—Compressor front frame
COD—Commercial 

operating date
CPLM—Critical-parts life 

management
CRF—Compressor rear 

frame
CWC—Customer web center 

(GE)
DEL—Deleted part
DLE—Dry, low emissions 

combustor
DOD—Domestic object 

damage
EM—Engine manual
FFA—Front frame assembly
FOD—Foreign object 

damage
FPI—Fluorescent penetrant 

inspection
FSNL—Full speed, no load
GG—Gas generator (consists 

of the compressor and 
hot sections only)

GT—Gas turbine (consists of 
the gas generator pieces 
with the power turbine 
attached)

HCF—High-cycle fatigue
HGP—Hot gas path
HPC—High-pressure 

compressor
HPCR—High-pressure 

compressor rotor
HPCS—High-pressure 

compressor stator
HPT—High-pressure turbine
HPTN—High-pressure 

turbine nozzle
HPTR—High-pressure 

turbine rotor
IGB—Inlet gearbox 
IGV—Inlet guide vane
IPT—Intermediate-pressure 

turbine (LMS100)

IRM—Industrial repair 
manual

LM—Land and marine

LCF—Low-cycle fatigue

LO—Lube oil

LPC—Low-pressure 
compressor (not on 
LM2500; just LM5000 
and LM6000)

LPCR—Low-pressure 
compressor rotor

LPT—Low-pressure turbine

LPTR—Low-pressure turbine 
rotor

LPTS—Low-pressure turbine 
stator

NGV—Nozzle guide vane

OEM—Original equipment 
manufacturer

PN—Part number

PT—Power turbine (turns 
a generator, pump, 
compressor, propeller, 
etc)

PtAl—Platinum aluminide 

RCA—Root cause analysis

RFQ—Request for quote

RPL—Replaced part

SAC—Single annular 
combustor

SB—Service bulletin

SL—Service letter

SUP—Superseded part

STIG—Steam-injected gas 
turbine

TA—Technical advisor

TAT—Turnaround time

TAN—Total acid number 
(lube oil)

TBC—Thermal barrier 
coating

TGB—Transfer gearbox (also 
called the accessory 
gearbox)

TMF—Turbine mid frame 
and thermal mechanical 
fatigue

VBV—Variable bleed valve 
(not on LM2500; just 
LM5000 and LM6000)

VIGV—Variable inlet guide 
vanes

VSV—Variable stator vane

www.hyprofiltration.com
ISO 9001 Certified - Made In U.S.A.

+1.317.849.3535

VUD Vacuum dehydrator removes 
free, emulsified & dissolved water 

to < 20 ppm from oil up to ISO 
680 ISO codes < 14/13/11.

SVR Soluble Varnish Removal.
Prevents and removes lube 
oil varnish preventing servo 
valve failure and unit trip.

DFE rated glass media 
filter element upgrades 
yield lower ISO codes 
(βx[c] > 1000), extend 
component & bearing
life. All series available 
in Non-spark and water 
removal media.

SVR Soluble Varnish Removal.
Prevents and removes lube 
oil varnish preventing servo 

Fluid  Contamination
Under Control

Visit Booth 1022
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Extra Sensory
PROTECTION

MetalSCAN is an on-line 
sensor technology that 
provides advanced 
warning of gas turbine 
bearing damage.
The sensor is based on a unique full-flow The sensor is based on a unique full-flow 
design that detects both ferrous and 
non-ferrous metalic particles in the oil flow.

The MetalSCAN advantage:
Detect bearing damage
Monitor damage progression
Avoid unplanned shutdowns
AAvoid costly secondary damage

North America: 1.800.363.8658
Worldwide: 1.613.744.3530
sales@gastops.com
www.gastops.com

Visit Booth 700

SPONSORS
Alphabetical order by company as of MARCH 1 

A & I Accessory Ltd
AFC-Advanced Filtration Concepts
Aeroderivative Gas Turbine Support Inc
Airgas Specialty Products
Air New Zealand
Avio
BP Energy/Castrol Power
Brush Aftermarket Inc

CEMTEK Environmental Inc
CSE Engineering Inc
Express Integrated Technologies LLC
GasTOPS Ltd
Global Air Filtration 
IHI Inc
JAD Chemical Co/GMS Industrial Supply
MTU Maintenance Berlin-Brandenberg GmbH

OEM Parts Network LLC
Parker Hannifin Corp
Quality Industrial & Marine
Rochem Technical Services USA Ltd
Thermo Fisher Scientific
Turbine Technics Inc
Zokman Products Inc
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To learn more call 281-913-7756  
or visit www.catastak.com

Low Emissions. High Efficiency.

Boilers | Gas Turbines | Heaters | Furnaces

CataStak™. Nationwide.

Total Plant Solutions.
Innovative. Trusted. Proven.
Peace of Mind. 
Ease of Maintenance. 
Near Zero Emissions. 
Quality. Efficiency. Reliability.
Experience You Can Trust. 

SCR Leader. 
RB211, Avon Component Repairs
   • 26 Proprietary Advanced Repairs
      Authorized by Rolls-Royce
   • Extend Component Life to 
      100,000+ Hours

Advanced Repair Technologies
   • Rejuvenate Blades to Restore
      As-New Properties
   • Internal Coating Replacement

LM1600, LM2500 Component Repairs
   • Advanced HP1 HP2 Blade Repair
   • Extend Blade Life to 100,000+ Hours

Aero-Derivative

Liburdi Turbine Services
CANADA  |  tel: 1-905-689-0734

USA  |  tel: 1-704-230-2510
sales@liburditurbine.com

www.liburdi.com

LIBURDI
 TURBINE SERVICES

Visit Booth 1019 Visit Booth 820

ADVANCED FILTRATION CONCEPTS
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Company ................................................................Booth
A & I Accessory Ltd ..................................................................502
Advanced Filtration Concepts ..............................................312
Advanced Turbine Support Inc ......................................... 1026
AGTServices Inc ........................................................................304
Aeroderivative Gas Turbine Support Inc ..........................604
AHM Associates ........................................................................817
Air New Zealand .......................................................................618
Airgas Specialty Products ......................................................602
Airgas West .............................................................................. 1103
American Air Filter ...................................................................823
Ametek Power Instruments...............................................1004
Ammonia Process Safety Management ..........................408
ARB Inc .....................................................................................1002
Arrow Products Support ..................................................... 1020
Aviation Power & Marine Inc ................................................506
Avio ...............................................................................................612
Avista Technologies Inc ..........................................................112
The Avogrado Group ..............................................................908
BASF Corp ..................................................................................107
BP/Castrol ..................................................................................904
Braden Manufacturing LLC ...................................................824
Bremco Inc .................................................................................822
Brush Turbogenerators ........................................................ 1105
Caldwell Energy Co .................................................................127
Callidus Technologies by Honeywell ................................204
Camfil Farr Power Systems ................................................ 1007
CEMTEK Environmental Inc .................................................308
ChemTreat Inc ...........................................................................917
Combined Cycle Journal .......................................................818
Component Repair Technologies Inc ...............................224
Conntect Inc ..............................................................................103
Cormetech Inc .......................................................................1005
CSE Engineering Inc ............................................................. 1106
Custom Instrumentation Services Corp ...........................220
Danfoss Nessie .........................................................................325
Dees Fluid Power .....................................................................821
Delta Air Quality Services Inc ...............................................919
Detector Electronics Corp .....................................................319
Diesel & Gas Turbine Worldwide........................................106
Donaldson Company Inc ......................................................207
DRB Industries LLC ..................................................................906
Duct Balloon/G R Werth & Associates .............................922
ECT Inc .........................................................................................705
Edison ESI ...................................................................................321
Electrical Maintenance Consultants...................................218
EmeraChem LLC ......................................................................918
Emerson Process Management ......................................1008
Esterline Sensors Services/Weston ...................................916
Express Integrated Technologies LLC ............................ 1104
GasTOPS Ltd ..............................................................................700
Gas Turbine Controls Corp ...................................................123
Gas Turbine Efficiency ............................................................816

Visit Booth 1005

EXHIBIT HALL
Alphabetical order by company as of March 1
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In many cases                                AFC is the largest stocking distributor of inlet air filters on the West Coast.

323.832.8316  www.AFCpower .com

Visit Booth 312
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422
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224
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    212

124
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     213112

Strategic
Power

Systems 

Score
Energy

Ltd

Wood
Group
Pratt &
Whitney

TransCanada
Turbines

Aviation
Power &
Marine

MTU

 ZOK

 IHI 

ANZ

Main entrance 

Oasis 1 
entrance

Freight door 

Service desk

1102 1103 1104 1105 1106 1107 1108

Company ................................................................Booth
GE Energy ...................................................................................310
Global Air Filtration ..................................................................305
Global Industrial Solutions ....................................................200
Global Trade Media .................................................................902

Company ................................................................Booth
Goodrich Corp ..........................................................................105
Groome Industrial Service Group ...................................1003
Hach Co ................................................................................... 1025
Haldor Topsoe Inc ................................................................ 1021
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Company ................................................................Booth
Harco Laboratories Inc ...........................................................100
HEICO Parts Group .................................................................920
Hill Brothers Chemical Co ....................................................409
The Hilliard Corp ......................................................................410
Horiba Instruments Inc ..........................................................108
HPI LLC ........................................................................................216
Hydranautics ........................................................................... 1024
HY-PRO Filtration ................................................................... 1022
IHI Inc ...........................................................................................522
IMR Test Labs ............................................................................109
Integral Cables Inc ...................................................................205
Integrated Turbomachinery Inc ...........................................925
Interlink Power Systems Ltd .................................................718
Iris Power LP ..............................................................................222
JAD Chemical Co/GMS Industrial Supply .......................505
Jet Aviation Specialists Inc ....................................................306
Johnson Matthey plc ........................................................... 1028
Kellstrom Industries ................................................................212
Kobelco EDTI Compressors Inc ..........................................924
Liburdi Turbine Services Inc .................................................820
Maxim Group ............................................................................909
Maximum Turbine Support ..................................................113
Meggitt Control Systems .......................................................806
MTU Maintenance ...................................................................516
Nalco Co .................................................................................. 1023
National Electric Coil ...............................................................825
National Mechanical Services Inc.......................................110

Company ................................................................Booth
Nationwide Environmental Solutions ............................ 1019
OEM Parts Network LLC ........................................................712
Olympus NDT Inc ....................................................................802
Pacific Industrial Systems Technology ..............................812
Pall Corp ......................................................................................111
Parker Hannifin Corp ..............................................................402
Petrochem Insulation .............................................................720
Petrotech Inc .......................................................................... 1018
The PIC Group Inc ...................................................................206
PME Babbitt Bearings .............................................................211
Pneumafil Corp .........................................................................722
Power and Process Equipment Inc ...................................102
Power Engineers ......................................................................403
Power Plant Services ..............................................................406
Precision Engine Controls Corp ..........................................317
ProEnergy Services LLC .........................................................301
Puretec Inc .............................................................................. 1107
QinetiQ Ltd .................................................................................813
Quality Industrial & Marine ...................................................801
ReGENco LLC ............................................................................707
Rhinestahl Corp ........................................................................921
Risk Management Professionals Inc .................................811
Rochem Technical Services USA Ltd ................................407
Score Energy Ltd ......................................................................118
SICK Mahihak Inc ..................................................................1009
Sigma Energy Solutions Pty Ltd ..........................................104
SJ Turbine Inc ............................................................................709
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Company ................................................................Booth
Solberg Manufacturing ...........................................................302
SSS Clutch Co ........................................................................ 1108
Standard Aero ...........................................................................101
Stork H&E Turbo Blading Inc ................................................203
Strategic Power Systems Inc ................................................422
Sulzer Turbo Services ..........................................................1006
Sweeney .....................................................................................724
T2E3 Inc ......................................................................................323
Tarco Systems Inc ....................................................................405
Taw Miami Service Center Inc .............................................907
Tech Development Inc ...........................................................710
Teledyne Monitor Labs Inc ................................................ 1016
Tezzco Inc ...................................................................................711
Thermo Fisher Scientific Inc .............................................. 1012
Thomas Construction Resources ....................................1000
TIC/Kiewit ...................................................................................404
TransCanada Turbines ............................................................412
Turbine Air Systems Ltd .........................................................213
Turbine Technics Inc ...............................................................509
Turbine Technology Services Corp .....................................905
Turbo Machined Products LLC ............................................311
TurboCare ...................................................................................804
TVS Filters ...................................................................................125
US Petrolon Industrial Inc .....................................................810
VIM Technologies Inc .............................................................210
Willbros Group Inc ...................................................................911
Wood Group Gas Turbine Services ...................................124
Wood Group Pratt and Whitney .........................................318
Zokman Products Inc ..............................................................704

Strategic Power Systems, Inc. (SPS) has been collaborating with NERC throughout our 24 
year history.  That tradition continues throughout the planning committee eff orts currently 
underway for the possibility of NERC GADS mandatory reporting.

Reporting Once, Double Benefi t
SPS provides a tool that allows for web-based data entry into ORAP with the added feature of 
an export tool to NERC GADS.  Users can enter data once and fulfi ll the requirements for both 
systems.

ORAP

www.spsinc.com

®

Contact inquiries@spsinc.com for more information

 NERC GADS Required Reporting: 
Are you preparing?

Visit Booth 422

EXHIBIT HALL
Numerical order by booth number as of March 1

Booth ................................................................Company
100 .......................................................... Harco Laboratories Inc
101............................................................................Standard Aero
102 ...................................Power and Process Equipment Inc
103 ..............................................................................Conntect Inc
104 ......................................... Sigma Energy Solutions Pty Ltd
105 ..........................................................................Goodrich Corp
106 .......................................Diesel & Gas Turbine Worldwide
107...................................................................................BASF Corp
108 ..........................................................Horiba Instruments Inc
109 ........................................................................... IMR Test Labs
110.......................................National Mechanical Services Inc
111...................................................................................... Pall Corp
112.......................................................... Avista Technologies Inc
113...................................................Maximum Turbine Support
118...................................................................... Score Energy Ltd
123 ...................................................Gas Turbine Controls Corp
124 ...................................Wood Group Gas Turbine Services
125 ...................................................................................TVS Filters
127 ................................................................ Caldwell Energy Co
200 ................................................... Global Industrial Solutions
203 ............................................... Stork H&E Turbo Blading Inc
204 ................................Callidus Technologies by Honeywell
205 .................................................................. Integral Cables Inc
206 .................................................................. The PIC Group Inc
207 ......................................................Donaldson Company Inc
210 .............................................................VIM Technologies Inc
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Booth ................................................................Company
211 ............................................................ PME Babbitt Bearings
212 ................................................................Kellstrom Industries
213 .........................................................Turbine Air Systems Ltd
216 ....................................................................................... HPI LLC
218 ..................................Electrical Maintenance Consultants
220 .......................... Custom Instrumentation Services Corp
222 ............................................................................. Iris Power LP
224 ...............................Component Repair Technologies Inc
301 .........................................................ProEnergy Services LLC
302 .......................................................... Solberg Manufacturing
304 ....................................................................... AGTServices Inc
305 ..................................................................Global Air Filtration
306 ....................................................Jet Aviation Specialists Inc
308 .................................................CEMTEK Environmental Inc
310 .................................................................................. GE Energy
311 ............................................Turbo Machined Products LLC
312 ............................................. Advanced Filtration Concepts
317 ......................................... Precision Engine Controls Corp
318 .........................................Wood Group Pratt and Whitney
319 .....................................................Detector Electronics Corp
321 .................................................................................. Edison ESI
323 ..................................................................................... T2E3 Inc
325 ........................................................................Danfoss Nessie
402 ..............................................................Parker Hannifin Corp
403 ......................................................................Power Engineers
404 ...................................................................................TIC/Kiewit
405 ....................................................................Tarco Systems Inc
406 ..............................................................Power Plant Services
407 ................................Rochem Technical Services USA Ltd

Booth ................................................................Company
408 ..........................Ammonia Process Safety Management
409 ....................................................Hill Brothers Chemical Co
410.......................................................................The Hilliard Corp
412.............................................................TransCanada Turbines
422 ............................................... Strategic Power Systems Inc
502 ................................................................. A & I Accessory Ltd
505 .......................JAD Chemical Co/GMS Industrial Supply
506 ............................................... Aviation Power & Marine Inc
509 ...............................................................Turbine Technics Inc
516 .................................................................. MTU Maintenance
522 .......................................................................................... IHI Inc
602 ......................................................Airgas Specialty Products
604 ..........................Aeroderivative Gas Turbine Support Inc
612................................................................................................Avio
618....................................................................... Air New Zealand
700 .............................................................................GasTOPS Ltd
704 .............................................................Zokman Products Inc
705 ........................................................................................ ECT Inc
707............................................................................ ReGENco LLC
709 ............................................................................SJ Turbine Inc
710........................................................... Tech Development Inc
711....................................................................................Tezzco Inc
712.........................................................OEM Parts Network LLC
718................................................. Interlink Power Systems Ltd
720 .............................................................Petrochem Insulation
722 ........................................................................ Pneumafil Corp
724 .....................................................................................Sweeney
801 ...................................................Quality Industrial & Marine
802 ....................................................................Olympus NDT Inc

Visit Booth 802

Our smallest, easiest videOscOpe yet
New from Olympus: the IPLEX LX industrial videoscope. Combining superb ease of use with 
outstanding functionality, the IPLEX LX provides accurate inspections and allows effortless operation.

•	A	new	level	of	portability	and	versatility		
at	just	2.7	kg

•	Unique	WiDER™	image	processing	
displayed	on	a	large	6.5	inch	LCD	monitor

•	MIL-STD/IP55	compliant	robust	body	to	
withstand	rain,	dust,	and	shock

•	Optional	Advanced	Stereo	Measurement	
and	image	recording	functions

For worldwide representation visit www.olympus-ims.com • info@olympusNDT.com

Combined_Cycle_IPLEX_LX-LT_201102.indd   1 11-02-15   15:42
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Booth ................................................................Company
804 ...................................................................................TurboCare
806 .......................................................Meggitt Control Systems
810......................................................US Petrolon Industrial Inc
811..................................Risk Management Professionals Inc
812...............................Pacific Industrial Systems Technology
813.................................................................................QinetiQ Ltd
816............................................................ Gas Turbine Efficiency
817........................................................................AHM Associates
818........................................................Combined Cycle Journal
820 .................................................Liburdi Turbine Services Inc
821 ....................................................................Dees Fluid Power
822 ................................................................................ Bremco Inc
823 ...................................................................American Air Filter
824 ...................................................Braden Manufacturing LLC
825 .............................................................. National Electric Coil
902 ................................................................ Global Trade Media
904 ..................................................................................BP/Castrol
905 .................................... Turbine Technology Services Corp
906 .................................................................DRB Industries LLC
907 ............................................ Taw Miami Service Center Inc
908 ..............................................................The Avogrado Group
909 ............................................................................Maxim Group
911................................................................... Willbros Group Inc
916....................................Esterline Sensors Services/Weston
917........................................................................... ChemTreat Inc
918.......................................................................EmeraChem LLC
919...............................................Delta Air Quality Services Inc
920 .................................................................HEICO Parts Group
921 ....................................................................... Rhinestahl Corp

922 .............................Duct Balloon/G R Werth & Associates
924 ..........................................Kobelco EDTI Compressors Inc
925 ...........................................Integrated Turbomachinery Inc
1000.....................................Thomas Construction Resources
1002......................................................................................ARB Inc
1003....................................Groome Industrial Service Group
1004...............................................Ametek Power Instruments
1005........................................................................Cormetech Inc
1006...........................................................Sulzer Turbo Services
1007 ................................................ Camfil Farr Power Systems
1008.......................................Emerson Process Management
1009.................................................................. SICK Mahihak Inc
1012 .............................................. Thermo Fisher Scientific Inc
1016 .................................................Teledyne Monitor Labs Inc
1018 ...........................................................................Petrotech Inc
1019 .............................Nationwide Environmental Solutions
1020 ......................................................Arrow Products Support
1021 .................................................................Haldor Topsoe Inc
1022 ...................................................................HY-PRO Filtration
1023 ...................................................................................Nalco Co
1024 ........................................................................... Hydranautics
1025 ....................................................................................Hach Co
1026 ......................................... Advanced Turbine Support Inc
1028 ............................................................Johnson Matthey plc
1103 .............................................................................. Airgas West
1104 .............................Express Integrated Technologies LLC
1105 ........................................................ Brush Turbogenerators
1106 .............................................................CSE Engineering Inc
1107 ...............................................................................Puretec Inc
1108 .........................................................................SSS Clutch Co

www.drbindustries.com
Gas Turbine Filtration & Inlet Cooling at Factory Direct Prices
ONE STOP FILTER & COOLING SHOP

INSTRUMENTS & GAGES

EVAPORATIVE
COOLING
MEDIA

PREFILTERS

Static Barrier Final Filters

• Pulse Cartridge Combination 
   Filter System (Cylindrical - Conical) 
• Composite Cartridge Filter (LM 6000)

Visit Booth 906
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As the WTUI program went to press, Lincoln Elec-
tric System’s Terry Bundy Generating Station was 
in contention for the prestigious Best of the Best 
award for Safety Equipment & Systems in the 

2011 Best Practices judging (Fig 1). Bundy was head to 
head with two other plants for top recognition after five 
of the nine judges had posted their scores. 

Safety Equipment & Systems is one of eight awards 
categories in this year’s Best Practices program, which was 
launched in late 2004 by the COMBINED CYCE Journal. 
Goal of the program is to recognize the valuable contribu-
tions made by plant staffs—and headquarters engineering 
and asset-management personnel as well—to improve 
the performance of GT-based generating facilities.  

Judging of entries is by members of the CTOTF Leader-
ship Committee (www.ctotf.org), chaired by Bob Kirn of 
Tennessee Valley Authority. Presentation of awards will 

PIC’s 20 years of LM6000              
commissioning and start-up              

experience is now available as part 
of our “start-up in a box” program.

PIC’s “start-up in a box” program utilizes a defined, PIC’s “start-up in a box” program utilizes a defined, 
step-by-step approach to ensure that your LM6000       

project is completed safely, on time, and that it 
meets all your environmental and operating            

performance requirements.  

For a peak inside the box, visit PIC’s booth at the 
2011 WTUI conference 

THINK INSIDE 
THE BOX

770.850.0100
www.picworld.com

Visit Booth 206

Six raffles at Sunday evening 
reception
User members are urged to keep a sharp ear Sunday 
evening during the welcome reception from 5:30 to 
8:30. A special raffle will be conducted at the top and 
bottom of every hour (users only!), beginning at 6 pm. 
Here’s the lineup of prizes:

	 n 6:00 Portable hard drive
	 n 6:30 Kindle eBook
	 n 7:00 GPS
	 n 7:30 Blu-ray Player
	 n 8:00 Wii
	 n 8:30 Netbook

 Bundy Generating  Station vies for top  
   honors in CCJ’s 2011  Best Practices judging

1. Terry Bundy Generating 
Station, rated a nominal 170 
MW, is located in Lincoln, Neb
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be at CTOTF’s Spring Turbine Forum at the PGA National 
Resort in Palm Beach, April 10-14.  

Announcement of the award recipients will be made 
in CCJ ONsite (visit http://combinedcyclejournal.word-
press.com) on April 12. For more information on the 
Best Practices program and how to enter the 2012 
competition, access www.combinedcyclejournal.com/
bestpractices.html. 

Terry Bundy Generating Station, formerly known as 
Salt Valley Generating Station, is the most successful GE 
aero installation in terms of numbers of Best Practices 
awards. In 2009, the facility, managed by Bradley Hans, 
PE, a member of the WTUI Board of Directors, received 
a Best Practices Award in O&M and a Best of the Best 
for Environmental Stewardship. It is the only LM-powered 
plant to have received a Best of the Best award. Details 
on each of plant’s entries follow.

2011 BeST PrACTiCeS enTry

Ammonia-tank leak-
suppression system
Challenge. The Terry Bundy Generating Station is a four-
unit combined-cycle facility which uses selective catalytic 
reduction to control NOx emissions from three LM6000s. 
SCR is a post-combustion control process in which anhy-
drous ammonia is injected in the exhaust gas, upstream 
of the catalyst, to convert NOx emissions to nitrogen and 
water. The site’s air permit restricts NOx emissions to 3.5 
ppmvd (30-day rolling average). 

During the plant’s last Risk Management Program 
review, the potential for a catastrophic spill from a 12,000-
gal ammonia storage tank was identified as a major 
concern. A large release of ammonia has the potential to 
impact facility staff as well as surrounding residences. 

Solution. Plant personnel evaluated the potential for 
installing an ammonia-spill remediation system to reduce 
the impact of a tank breach. After reviewing remedia-
tion options, a water spray system was identified as the 
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Australia tel: +61 7 33757066

Want to prevent 
fouling? 

Fouling is a major problem for most turbo-
machinery operators. One solution is a well 
designed air inlet system and the right filter 
combination. 

Want to know more? Please give us a call - today! 

Ask us how! 

See us at the 
WTUI 

Conference

Visit Booth 1007

WTUi officers welcome, thank 
exhibitors
Chuck Casey and Bill Lewis, the two officers of the 
Western Turbine Users Inc responsible for organiz-
ing the exposition, welcome and thank the exhibitors 
and sponsors for their participation on behalf of the 
organization’s leadership. Casey said 143 companies 
(as of March 1) would be on hand in the Convention 
Center to display and explain their products and ser-
vices from 5:30 pm to 8:30 Sunday evening and from 
8:30 am to noon and 1 pm to 5:30 both Monday and 
Tuesday. Casey added that there are 16 “new” exhibi-
tors this year. 

 Bundy Generating  Station vies for top  
   honors in CCJ’s 2011  Best Practices judging
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most economical solution. It has 34 
nozzles configured on six lines sur-
rounding the tank to provide 75 ft2 
of spray coverage. The system was 
designed to NFPA 15; spray density 
is 0.25 gpm/ft2.  

The spray system requires a nomi-
nal minimum flow of 700 gpm at 
120 psig, which is supplied by the fire 
pump. Multiple ammonia detectors 
monitor the site’s various ammonia 
systems and are used to alert plant 
operators to any releases. As soon as 
an operator confirms a major ammonia 
release from the storage tank, the spray 
system would be activated manually 

to minimize the size and concentration 
of the resulting ammonia cloud. Fig 2 
shows the final flow test. 

results. Successful demonstration 
of the system significantly reduces both 
risk to plant personnel and the poten-
tial for offsite exposure. With the suc-
cessful demonstration, the utility has 
budgeted for 2011 the installation of 
similar systems at the Rokeby Generat-
ing Station. It has two large ammonia 
systems associated with turbine inlet 
air chillers.

2009 BeST of The BeST reCiPienT

Water-use 
study spurs 
conservation 
projects
Challenge. Reducing effluent pump-
ing and treatment costs and wastewa-
ter streams provides economic and 
environmental relief. The Terry Bundy 
Generating Station, constructed in 
2003, was designed to use effluent 
from a municipal wastewater treat-
ment plant as its main water source. 

The peak water usage for the facility 
is 1.9 million gpd.  

In 2007, more than 94 million gal of 
effluent was chlorinated and pumped 
the two miles from the water treatment 
plant to the generating station; over 
41 million gal of powerplant waste-
water was returned to the municipal 
treatment plant. Water-plant effluent 
is treated to varying degrees of purity 
and that process creates wastewater 
streams, so any reduction in plant water 
use reduces municipal-plant effluent 
supply requirements and the associ-
ated pumping and treatment costs as 
well as wastewater processing costs. 

Solution. To reduce effluent and 
wastewater volumes the plant initiated 
a water-use study with the purpose of 
identifying potential water conserva-
tion, reuse, or recovery opportunities. 
Four water projects were identified 
as viable:  
n Recovery of condensate from the 

cooling of GT inlet air.
n Reuse of water-treatment-system 

RO flush water.
n Recovery of water used to cool 

the condensate polishing system 
pump. 

n Reuse of probe run-off water from 
RO and chlorine analyzers. 

The Value of Any Business
is the Sum of its Parts!
Nobody Knows Turbine Parts Like We Do!
From replacement parts to technical assistance, to field support,
Maximum Turbine Support covers every base to make your
job easier! We stock a full inventory of replacement and
upgrade parts for GE LM1500, LM1600, LM2500,
LM5000 and LM6000 models. And because we know
that getting your turbine back online is your primary
concern, we’ll pack and ship your parts right away
(usually the same day), minimizing your downtime.

Stop by Our Booth at WTUI to Receive a Special Gift!

909.383.1626 • MaximumTurbineSupport.com
705 S. Lugo Avenue, San Bernardino, CA 92408

MTS.Puzzle.Ad:Layout 1  2/14/11  12:35 PM  Page 1

Visit Booth 113

2. Spray system would minimize the 
size and concentration of the ammo-
nia cloud that could be released in 
the unlikely event of a breach in the 
storage tank
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results. Nearly 1000 gal/hr of 
condensate can be generated by 
the LM6000 inlet-air cooling system 
during a hot, humid summer day. 
This water is of very high quality but 
was being diverted to a storm water 
drain. To make use of the condensate, 
plant staff designed storage tanks, 
pumps, and piping to recover it from 
the three combustion turbines serv-
ing the site.  

The high-quality water is injected 
into the steam-turbine cooling-water 
loop. Since cooling-tower evapora-
tion is the largest use of water onsite, 
recovery of condensate reduces both 
the plant’s effluent requirements and 
wastewater discharges: Cooling-tower 
water quality is improved and blow-
down decreased. Condensate tem-
perature also is lower than that of 
the steam-turbine cooling-water loop, 
thereby improving condenser perfor-
mance.  

The plant’s water treatment system 
uses reverse osmosis (RO) which 
requires periodic flush/rinsing of the 
filters with high-quality deionized water. 
Up to 13,000 gpd of rinse water was 
being discharged to the wastewater 
drain. This water is of relatively good 
quality (much better than the efflu-
ent), therefore it was returned to the 
“medium” quality service-water stor-
age tank. 

By recovering and reusing the 4.7 
million gal/yr of rinse water the plant 
does not have to send it back to the 
wastewater treatment plant for pro-
cessing and reduces effluent pumping 
and treatment requirements for a total 
annual savings of over $30,000. 

A steam-turbine condensate condi-
tioning system recently was installed. 
It includes a gas-transfer membrane 
system and a vacuum pump. The 
water use study identified a discharge 
of approximately 4 gpm of high-quality 
condensate makeup water to drain for 
the vacuum pump sealing water. Plant 
personnel designed and installed a 
recovery tank, pump, and piping that 
allows this water to be returned to 
the condensate storage tank, saving 
36,288 gal/yr of condensate.  

The water treatment system neutral-
ization basin was being dumped into 
the wastewater system. The discharge 
is normally just probe run off water, 
mainly from the RO and chlorine ana-
lyzers, etc. The plant owner is design-
ing a system to send approximately 
7500 gpd back to the main effluent 
storage tank. 

2009 BeST PrACTiCeS reCiPienT

Proper layup 
reduces 
corrosion, 
enables faster 
startups
Challenge. The cycling nature of the 
Terry Bundy Generating Station posed 
an array of problems related to corro-
sion, operating and layup chemistry, 
and layup procedures. Oxygen pitting 

and general corrosion that occurred 
in plant equipment during shutdowns 
were traced to less-than-ideal layup 
practices and to the initial system 
design, which allowed air-saturated 
makeup water to enter the HRSGs.  

This resulted in elevated iron levels 
in the evaporator water during opera-
tion which could lead to deposition—
undesirable because of efficiency 
loss and potential for under-deposit 
corrosion. Oxygen pits could lead to 
leaks, corrosion fatigue (CF), or stress 
corrosion cracking (SCC). 

Also, it took a long time to achieve 
the permissible main-steam cation 

Visit Booth 123
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conductivity (CC) limit during startups 
because of air-saturated makeup; the 
condensate-pump discharge (CPD) CC 
limit rarely was achieved, even after 
several hours of full-load operation. 
Additionally, CPD dissolved oxygen 
(DO) levels were as much as two to 
10 times higher than recommended 
during operation and were near satura-
tion when makeup was supplied to the 
HRSGs during shutdown. A reducing 
agent (oxygen scavenger) could not 
be used to remove the DO because 
of single-phase FAC concerns. 

Finally, capping a wet HRSG with 
nitrogen from industrial-type cylinders 
became cost- prohibitive. A com-
prehensive improvement program 
was needed to address: (1) oxygen 
pitting and general corrosion in the 
HRSGs, steam-turbine LP blades, and 
condenser hotwell; (2) startup-time 
improvement by achieving steam 
purity more quickly; (3) cycle chemistry 
improvement. 

Solution. These problems were 
addressed over a few years using 
a multi-pronged approach that fol-
lowed these three basic principles as 
described in “Cycle Chemistry Guide-
lines for Shutdown, Layup and Startup 
of Combined Cycle Units with Heat 
Recovery Steam Generators,” pub-
lished by EPRI in 2006: 

1. Maintain the same electro-chem-
istry of HRSG water during operation 
and during wet layups.

2. Keep air away from water and/
or avoid water stagnation during wet 
layups.

3. Protect equipment (the steam 
turbine, for example) from moisture 
ingress during dry layups. 

The solutions that satisfied these 
principles included the design and 
installation of equipment, optimization 
of chemistry, modification of operat-
ing procedures, and development of 
layup guidelines. Equipment installed 
included a (1) recirculation system 
(RS) for each HRSG’s pressure section, 
(2) nitrogen generator (NG, Fig 3), (3) 
dehumidification system (DHS, Fig 4), 
and (4) gas-transfer membrane skid 
(GTMS, Fig 5).  

The RS system allows water to be 
pumped from the economizer sec-
tion to the evaporator section of each 
pressure system and includes a baffle 
bypass in each drum to ensure flow 
through the evaporator tubes (Principle 
2, above).  

The NG, which replaced the 
pressurized cylinders and paid for 

 Environmental Systems Monitoring
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QinetiQ North America provides 
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and cost-competitive industrial 
services to our clients world-
wide. Our staff of highly skilled 
craftsmen and engineers will 
respond to your emergency 
needs within 24 hours, bringing 
your equipment back to 
operational status in minimal 
time. Our highly reliable work 
force is ready to handle all of 
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• Free Site Visits
• Free Cost Estimates
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itself in less than a year, 
supplies 99.9% pure 
nitrogen at its design 
flow rate. Nitrogen is 
used to cap the HRSGs 
while pressure decays 

between runs (wet layup), and it is 
used to purge and blanket the HRSGs 
when they are drained for extended 
layups (Principles 2 and 3). The GTMS 
removes DO and CO2 from makeup 
water, where DO is decreased from 8 

Tel   800-431-0555 (USA)

fi lterinfo@donaldson.com
donaldson.com

Donaldson Company, Inc.
Gas Turbine Systems
P.O. Box 1299
Minneapolis, MN
55440-1299

© 2010 Donaldson Company, Inc. Minneapolis, MN. All rights reserved.

The WAVE panel filter is tested to 25 "wg (6,227 Pa) burst pressure and meets EN 15805:2009 
“Air filters for general ventilation.”

PREMIUM DONALDSON FILTER MEDIA NOW AVAILABLE IN A PANEL FILTER

INTRODUCING THE
SEAMLESS VERTICAL PLEAT DESIGN
• Reduced airflow restriction
• Decreased risk of leakage
• Moisture drainage enabled

HIGHER DUST HOLDING CAPACITY
• Resulting in longer life at 

lower restriction levels than 
conventional panel filters

AVAILABLE IMMEDIATELY
• Donaldson high efficiency 

Spider-Web® and D-Salt™ media

Spider-Web® (600X)

D-Salt™ (600X)

Visit Booth 207

3.  nitrogen generator skid saves cost of rented, vendor-sup-
plied compressed N2 bottles (above left)

4. Desiccant wheel dehumidifier prevents pitting of LP steam-
turbine blades which could lead to CF or SCC (above)

5. Gas-transfer membrane skid deoxygenates makeup water 
as it enters the steam cycle (left)
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ppm to less than 5 ppb (Principle 2).  
The DHS is used to circulate warm, 

dry air through the LP section of the 
steam turbine to the condenser hot-
well for shutdowns longer than three 
days (Principle 3). The DHS maintains 
a relative humidity inside the turbine/
hotwell of less than 15%. This reduces 
the chances for hotwell corrosion and 
turbine-blade pitting, which can lead 

to SCC and CF. During operation, the 
feedwater chemistry is AVT(O) where 
only ammonia is added to maintain a 
pH of 10. Going into wet layups, this 
chemistry is maintained and abso-
lutely no reducing agent is added 
(Principle 1).  

It was SOP to break vacuum for 
an overnight shutdown; however, 
this was changed to maintain con-

Visit Booth 825
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TurbogeneratorVisit Booth 210

6. oxygen pitting in HP steam drum 
found during inspection in 2005

7. “old” pits, no longer active, have 
been repassivated

8. LP baffle reveals protective oxide 
coating and no signs of FAC or oxygen 
pitting

9. Preferred salmon-colored protec-
tive oxide coating also is evident in HP 
drum
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denser vacuum overnight to improve 
startup time and chemistry (Principle 
2). Finally, a decision tree based on 
shutdown duration was developed to 
help plant operators choose between 
system layup options. 

results.
1. No oxygen pitting was identified 

during the most recent HRSG inspec-
tion last spring and a salmon-colored 
protective oxide characteristic of oxidiz-
ing treatments was prevalent. Inspec-
tions in years prior to the upgrades 
indicated a good deal of oxygen pitting 
and general corrosion (Figs 6-9).

2. The improvements have led to 
a startup time savings of about 60 
minutes from wet layup. The ability to 
be able to safely keep the HRSGs in 
a wet layup—instead of dry—for long 
periods (months), because of the NG, 
GTMS, and RS, saves six to eight hours 
from dispatch to full load. Depending 
on natural-gas prices, this reduces the 
startup cost by up to $45,000.

3. Main steam CC improved from 
0.35 to 0.1 µS/cm. CPD CC improved 
from 0.45 to 0.3 µS/cm and CPD DO 
from more than 50 ppb to less than 10 
ppb. Finally, suspended iron in evapo-
rator water was cut by more than half, 
reducing the risk of deposition and, 
therefore, under-deposit corrosion.

index to advertisers

Advanced Turbine Support Inc ...........12

Aeroderivative Gas Turbine  
    Support Inc ..........................................15

AFC-Advanced Filtration Concepts ....33

Aviation, Power & Marine .....................28

Braden Manufacturing LLC ..................  8

Bremco Inc ................................................19

Brush Aftermarket ...................................43

Camfil Farr Power Systems ..................39

Cormetech Inc .........................................32

CSE Engineering Inc ...............................42

Donaldson Gas Turbine Systems ......44

DRB Industries Inc ..................................37

Duct Balloon .............................................21

ECT Inc ........................................................25

EmeraChem ..............................................46

Express Integrated Technologies  
    LLC ....................................................... 4, 5

GasTOPS ....................................................30

Gas Turbine Controls Corp ..................41

Groome Industrial Services Group ...20

Harco Laboratories Inc ..........................23

Hilliard Corp, Hilco Div ..........................27

Hy-Pro Filtration .......................................29

IHI Inc ..........................................................22

Emerson ProcessManagement/ICS .13

KE-Burgmann USA Inc ..........................34

Kellstrom Industries ...............................  9

Kobelco/Kobe Steel Ltd .......................11

Liburdi Turbine Services Inc ................31

Maximum Turbine Support .................40

MTU Maintenance Berlin-Brandenburg  
    GmbH .......................................................2

National Electric Coil ..............................45

Nationwide Boiler ...................................31

Olympus NDT ..........................................36

PIC Group Inc ...........................................38

QinetiQ North America .........................42

SSS Clutch Company Inc .....................21

Strategic Power Systems Inc ...............35

Sulzer Turbo Services ............................47

TransCanada Turbines Ltd ....................17

Turbine Technics Inc ..............................  7

VIM Technologies Inc ............................45

Wood Group GTS ...................................48

Visit Booth 918



Sulzer Turbo Services 
Houston Inc

11518 Old LaPorte road
TX 77571 USA

Tel: +1 713 567 2700
Fax: +1 713 567 2830

sulzertshouston@sulzer.com
www.sulzerts.com

www.sulzerts.com
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