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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.

When parts sourcing is simpler, 
so is the rest of your day.
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Visit Booth 400



22nd Annual Conference, Pasadena, 2012 3

WELCOME ALL to the 2012 meeting of the Western Turbine 
Users Inc! Our mission continues, to advance the reliability 
and operability of the General Electric line of aeroderiva-
tive gas turbines.

The WTUI charter is aimed at overcoming the challenges faced by 
operators in improving the day-to-day reliability and operability of these 
machines.  The dedication and innovative efforts of our members; the 
support of GE technical services in response to User experiences; and 
the collaboration of the Users with the OEM and the Engine Repair 
Depots have combined to make GE aeros some of the most reliable 
gas turbines going.

This is WTUI’s 22nd 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 our 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.  We hope you enjoy the attractions 
Pasadena has to offer.  A special thanks to all involved for their sincere 
efforts at achieving these goals. Enjoy the conference activities and we 
hope you 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 (look 
for the color-coded shirts), emailing us at info@wtui.com, or by simply 
completing and submitting the conference questionnaire provided with 
your registration materials.  

Again, welcome to Pasadena. Thanks for coming. Enjoy yourselves!

Please accept our sincerest regards and best wishes for success,
Jon Kimble, Wellhead Services Inc
President, WTUI
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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.  
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Where to go (see floor plan, p 10)

Registration: Foyer outside Exhibit Hall

Exhibition: Exhibit Hall

Breakfasts: Ballroom D-E and foyer outside Ballroom D-E

Luncheons: Ballroom D-E

LM2500 breakout meetings: Ballroom B 
 Chair: John Baker, Riverside Public Utilities

LM5000 breakout meetings: Ballroom A 
 Chair: Andrew Gundershaug, Calpine Corp

LM6000 breakout meetings: Ballroom F 
 Chair: Brian Atkisson, Riverside Public Utilities 

LMS100 breakout meetings: Ballroom H 
 Chair: Don Haines, Wood Group Power Plant Solutions

Sunday, March 18
AFTERNOON
2:00 to 7:30 Registration
4:00 to 5:30 New user orientation/LM engine familiarization,  
  Ballroom A 
 Bob Boozer, PPL University Park LLC 
  Users only  

EVENING
5:30 to 8:30 Welcome reception, Exhibit Hall
 All conference attendees

Monday, March 19
MORNING
7:00 to 8:00 Breakfast
7:00 to 4:00 Registration
8:00 to 4:30  Exhibit Hall open
8:00 to 8:45 General Session, Ballroom D-E 
  All conference attendees
8:45 to 10:00 Depot presentations, Ballroom D-E 
  All conference attendees
10:00 to 10:15 GE Services presentation, Ballroom D-E 
  All conference attendees
10:15 to 10:45 Break in Exhibit Hall 
  All conference attendees
10:45 to noon  Breakout meetings: LM2500, LM5000, LM6000,  
  LMS100 
  Users, Depots, and GE only
 Note: Jackets will be raffled off at the beginning  
  of selected sessions

AFTERNOON
Noon to 1:00 Luncheon (golf and tennis awards) 
  All conference attendees
2:30 to 5:00 Breakout meetings: LM2500, LM5000, LM6000, 
  LMS100 
  Users, Depots, and GE only
 User plant presentations follow depot  
  presentations
 Note: Jackets will be raffled off at the beginning  
  of selected sessions

EVENING
6:30 to 8:30 Monday night dinner (Conference Center, see p 6  
  for details)
  Must have badge for entry

 Contact Express  for Field Service, 
Inspection & Replacement Parts

 Integrated
Technologies

www.ExpressTechTulsa.com
918.622.1420

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 

operational cost.

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

MADE IN USA

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

SIMPLE CYCLE CATALYST SYSTEMS

HEAT RECOVERY STEAM GENERATORS

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

Technical  Program    
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Tuesday, March 20
MORNING
7:00 to 8:00 Breakfast
7:30 to 4:00 Registration
8:00 to 4:30 Exhibit Hall open
8:00 to 8:30 Worldwide gas-turbine business update,  
  Ballroom D-E 
 Mark Axford, Axford Turbine Consultants LLC 
  All conference attendees
8:30 to 10:00 Breakout meetings: LM2500, LM5000, LM6000,  
  LMS100.  Users only
 Note: Jackets will be raffled off at the beginning  
  of selected sessions
10:00 to 10:30 Break in Exhibit Hall
10:30 to noon Breakout meetings: LM2500, LM5000, LM6000,  
  LMS100.  Users, Depots, and GE only
 Note: Jackets will be raffled off at the beginning  
  of selected sessions

AFTERNOON
Noon to 1:00 Luncheon (recognition of board and session chairs) 
  All conference attendees
3:30 to 4:30 Special technical presentations 
  All conference attendees 
 1. “GT Inlet Filtration (HEPA Systems),” Ballroom A 
  Rob McMahon, Alliance Pipeline  
  Steve Medvetz, W L Gore & Associates
 2. “User Panel: GT Package Improvements,”  
   Ballroom B 
  Brad Hans, Lincoln Electric System 
  Ed Jackson, Missouri River Energy Services 
 3. “GHG Impacts of California AB32 and Federal  
   Regulations,” Ballroom F 
  Michael Taylor and Jackie Ferlita, Element  
   Markets Inc
4:30 to 5:30 Special technical presentations 
  All conference attendees 
 1. “NERC Program Compliance Audits,” Ballroom A 
  Chris Siplin, Wood Group Power Services
 2. “Peaker versus Baseload O&M,” Ballroom B  
  Dale Reed, ANZ/Reed Services
 3. “Tools for Optimizing GT SCR Performance”  
   Ballroom F 
  L J Muzio and T D Martz, Fossil Energy  
   Research Corp

Wednesday, March 21
MORNING
7:00 to 8:00 Breakfast
7:30 to noon Registration
8:00 to 10:30  Breakout meetings: LM2500, LM5000, LM6000, 
  LMS100 
  Users, Depots, and GE only
 Note: Jackets will be raffled off at the beginning  
  of selected sessions
10:30 to 10:45 Break in Ballroom Foyer
10:45 to 11:45 GE new products update, Ballroom D-E 
  All conference attendees
11:45 to noon Wrap-up and adjourn, Ballroom D-E 
  All conference attendees 
 Note: Two special jackets will be raffled off at the  
  beginning of the wrap-up session

www.ExpressTechTulsa.com
918.622.1420

GE LM6000 HRSG

GE LM6000 SCCS

LMS100 SCCS

 Integrated
Technologies

Technical  Program    
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Social events are critical to the 
success 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 several functions in 2012 that 
you won’t want to miss; some would 
not have been possible without finan-
cial support from sponsors identified on 
signage in the Exhibit Hall. Please thank 
them when you have the opportunity.

The headline events are described 
below. Note that buses will be provided 
for the golf and tennis tournaments on 
Sunday and for the spouse tour on 
Monday; also, 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 2012 WTUI Confer-
ence, will be conducted Sunday, March 
18, at the Angeles National Golf Club, 
which is about 15 miles from the hotel. 
Tournament Co-Chairs and Board 
Members Jim Bloomquist and Wayne 
Kawamoto advise that buses will pick 
up golfers outside the main entrance 
of the Sheraton at 5:45 a.m., Hilton 
at 6, and Westin at 6:15. They expect 
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. 

The Angeles National is a par 72 
championship 18-hole golf course 
with a desert style layout. Designed by 
the Nicklaus Design group, the course 
is nestled at the base of the Angeles 
National Forest. It offers magnificent 
views, generous fairways, and immacu-

late emerald greens. The course accom-
modates golfers of all skill levels—from 
beginners to professionals—with four 
sets of tees: Black is 7141 yards, blue 
6597, white 6169, and red 4899. 

The course was ranked by Travel + 
Leisure Golf magazine as one of the 
Top 30 Best New Courses Worldwide 
and one of the Top 10 Best New Pub-
lic/Resort courses in the US. Fairways 
are seeded with Tifway Bermuda grass, 
greens are of Bentgrass. Two lakes, 
one creek, and 54 bunkers offer chal-
lenges.

The tennis tournament, chaired by 
WTUI Past President Jim Hinrichs, will 
be at the Arroyo Seco Racquet Club 

in South Pasadena, only a few miles 
from the hotel. Players are requested 
to meet the bus outside the Sheraton 
lobby at 9:30 a.m. About a dozen 
participants are expected. The club 
features nine outdoor courts. 

The group’s Sunday evening wel-
come reception, which includes the 
opening of the exhibition, runs from 
5:30 to 8:30 in the Exhibit Hall (see 
map, p 10). Upwards of 1000 user 
and vendor participants are expected. 
WTUI Treasurer Wayne Kawamoto 
of Corona Energy Partners Ltd says, 
“Don’t miss it!”

Social functions

Arroyo Seco Racquet Club

Angeles National Golf Club 



Learn more at chromalloy.com

Chromalloy extends engine life like no other company can, by providing the industry’s most complete independent value chain—

facility. These unrivaled capabilities represent 60 years of innovation—and they can make an impact today.

Long live your engine.

CHRR 16516 CCJ_8x10.875_4C.indd   1 2/20/12   2:51 PM
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Monday events
Spouse tour. Spouses board their buses in front of the 
Convention Center at 9 a.m. and tour the city’s famous 
and infamous movie sites.  Pasadena’s long history with 
the movie industry began 100 years ago with the filming 
of D W Griffith’s The Queen’s Necklace on the grounds 
of the Fenyes Mansion. 

After touring with Pasadena Heritage, your destination 
will be the Vertical Wine Bistro, owned by film producer 
and local resident Gale Anne Hurd. The bistro offers more 
than 400 wines on its eclectic list.  The contemporary 
dining room with a custom floor-to-ceiling glass wine 
cellar will be your own private and relaxing wine pairing 
luncheon with a sommelier.  

Enjoy the rest of your afternoon exploring Old Pasa-
dena and its quaint boutique shops along Holly Street 
and Union Street, as well as the chains along Colorado 
Boulevard.     

The Monday night reception will be on the lower level 
of the Conference Center, beginning at 6:30. The Con-
ference Center is a short walk from the Sheraton, Hilton, 
and Westin hotels. IMPORTANT: You MUST have your 
conference badge with you to attend this event. NO 
EXCEPTIONS. 

Comprehensive SCR/CO 
and Exhaust Systems

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

•  Ammonia 
Vaporization Skids

• Noise Control
• SCR/NOx Catalyst
•  AIG Design for 

Low Ammonia Slip
• CO Catalyst

•  Simple Cycle GT Exhaust 
Flow Management

• Tempering Air Systems
• CFD
•  Ammonia Storage 

and Supply

20910 Braden SCR Ad (CCJ).indd   1 2/10/12   3:36 PM

Conference Center

City Hall

Exhibit Hall



Customers requiring on-site maintenance or repair services can contact us at (661) 387-7820 or Jim 

Wooten (661) 345-3928, (jwooten@anzgtfs.com) or Bob Cox  (310) 469-2032 (bcox@anzgtfs.com) or 

via our website: www.anzgtfs.com  

FIELD SERVICE 

Offering level 1 to 4 repair and overhaul services on GE  aero-

derivative LM2500 and LM5000 gas turbines, out of its fully 

licensed Auckland, New Zealand depot for almost three 

decades. Some of our specialised  Depot Services consist of  

     Field Services  Depot full testing capability 

     Periodic Inspections  In house repair capability 

     Engine Change outs  Module exchangers 

     Vibration Analysis  Failure analysis & investigation 

     On site Trim Balancing 

ANZGT is please to bring a part of New Zealand to Bakersfield, 

California. In the form of its new business venture ANZGT Field 

Service. Now you have the Kiwi way on your doorstep. With full 

Level 1 and  2 capability, we can satisfy all your needs for the 

GE Aeroderivative  LM2500 and LM5000 engines. 

In order to provide even faster response times and greater coverage in North 

America, ANZGT Field Services will operate out of our 20,000 sq ft, state-of-

the-art, Bakersfield, California facility.    
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Pasadena Convention Center
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TransCanada Turbines 

(TCT) is an OEM-licensed 

global service provider for 

aeroderivative industrial gas 

turbines manufactured by 

GE and Rolls-Royce. TCT 

provides complete support 

for the Rolls-Royce Avon, 

RB211, RB211 DLE, and 

GE LM2500, LM2500+ and 

LM6000 gas turbines under 

one roof.

Tel: 1.403.420.4200
Toll Free: 1-877-219-5800
Email: info@tcturbines.com
Web: www.tcturbines.com

In July 2011, TCT opened a new, custom-built overhaul and repair 
facility in Airdrie, Alberta. Conveniently located 20 minutes north 
of Calgary, Alberta, the new facility houses production, project 
management and support staff for both TCT’s General Electric 
Level 4 services and Rolls-Royce MROC services. This purpose-
built facility is 220,000 square feet and is complete with state-
of-the-art equipment and tooling. TCT is proud to offer all of its 
customers immediate induction for all engine types. 

In the spring of 2012, TCT will complete construction on a state-
of-the-art LM6000 test cell, located in Calgary. 

 
New 

TransCanada Turbines Ltd., 

Airdrie, Alberta, Canada, 
T4A 0K8

Tel: 1.403.420.4200 
Toll Free: 1.877.219.5800  
Email: info@tcturbines.com
Web: www.tcturbines.com
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Sheraton Pasadena Hotel
303 E Cordova St
626-449-4000

L O B B Y  L E V E L

Piazza Ballroom 

Justine’s 

West Central  East  

Cordova

Registration desk 

Lobby  

Main entrance  

Strategic Power Systems, Inc. (SPS) has been collaborating with NERC throughout our  

25 year history. Mandatory reporting will be required on January 1, 2012 for all thermal units  

50 megawatts and above. SPS provides a web-based data entry tool that allows users to enter 

data once and fulfill requirements for both NERC GADS and SPS ORAP systems.

Call us at 704.544.5501 or visit us online spsinc.comAsk us about SPS ORAP Verified

NERC GADS Required Reporting. SPS is here to help.
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P L A Z A  L E V E L

Ventanas
Restaurant & Bar 

Fountain

Madera

Patio

Courtyard

 

Plaza room  

E

The Westin Pasadena
191 N Los Robles Ave
626-792-2727



14 Western Turbine Users Inc

Bremco,Inc.
Industrial Contractors For Your Power Generation Needs

Trust Us To Serve All Your HRSG Needs…

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

Hilton Pasadena
168 S Los Robles Ave
626-577-1000

Badge Rules 
Qualifications

Blue
User members who are registered conference attendees.

Yellow
Depots: GE, TCT, MTU, Avio, IHI, ANZ. 

Red
Exhibitors

Orange
Registered spouses (paid).
Pre-registered spouses of registered conference attendees who have 
pre-purchased spouse meal plans.

Black
Special one-day pass.  
These attendees include students, press, convention/hotel special 
guests, and city officials.
Requests submitted by special interest groups/individuals that have 
been approved in advance by the board of directors.

Gray
Board of directors, officers, and staff (including SPS note-takers).
Elected members of the board of directors, appointed officers, and 
conference staff.
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Your  
Complete 
Filtration 
Provider 
for LM 
Turbines

Industry Leading Filtration
Inlet System Retrofits

Donaldson Company, Inc.
Gas Turbine Systems
PO Box 1299
Minneapolis, MN
55440-1299 U.S.A.
Tel +1-800-431-0555
Fax +1-952-703-4712

Europe, Middle East, Africa
Tel +32-16-38-3811
Fax +32-16-38-3939

Asia Pacific
Tel +86-21-6438-8899 
Fax +86-21-5425-3505

donaldson.com
filterinfo@donaldson.com ©

 2
01

2 
Do

na
ld

so
n 

Co
m

pa
ny

, I
nc

.  
M

in
ne

ap
ol

is
, M

N
. A

ll 
Ri

gh
ts

 R
es

er
ve

d.

NO PROBLEM
Visit us at booth 

#816/818

Inlet 
System 
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One Screw Compressor.
Two Ways to Save.

Ask Kobelco! The Best Solution for Any Gas Compression.

Kobelco Compressors America, Inc.
Houston, Texas
+1-713-655-0015
sales@kobelco-kca.com

Kobe Steel, Ltd.
Tokyo +81-3-5739-6771
Munich +49-89-242-1842

www.kobelcocompressors.com

No Standby Required
Still thinking about recip or 
centrifugal compressors for fuel
gas boosting? A Kobelco screw
compressor is so reliable, you won’t
need to buy a spare. What’s more, the
screw design is inherently more economical 
to maintain. You’ll get around six years of 
continuous operation between overhauls. Plus
you’ll have only one machine to maintain.

Save on Power
Kobelco screw compressors 

feature an innovative slide valve
that substantially reduces power

consumption – without steps – to
handle fluctuations in turbine load 

(turndown range: 100% to 20%) and 
suction pressures (up to 1,500 psig/100 barg).
So you’ll continue to conserve power and
reduce costs every day.

FUEL GAS BOOSTING COMPRESSORS FOR GAS TURBINES

  

Visit Booth 729
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For over 40 years, Camfil Farr Power Systems has 
been developing and supplying clean air solutions that 
protect turbomachinery and maintain optimal efficiency.

intake/exhaust systems
sound enclosures & vent.
dampers & slides
service & retrofits
static & pulse filters 

Want to know more? visit www.camfilfarr.com/ps

1-855-ASK-CFPS 

New installations 
and retrofits

CLEAN AIR SOLUTIONS FOR TURBO MACHINERY

86x254-CCJ.indd   2 2/17/2012   2:44:09 PM

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



Founded in 1988, PIC has been a leader in the 

power generation industry for over 20 years. We 

are experts at managing multi-faceted projects 

including start-up and commissioning, operations 

and maintenance, installation, turbine outages, 

mechanical services and technical services. 

Combine these capabilities with our responsive 

approach and global resources, and it’s easy to 

see why those who know choose PIC.
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Officers
Jon Kimble

President
This is Jon Kimble’s 
22nd year working 
in all phases of gas-
turbine powerplant 
development, con-
struction, commis-
sioning, O&M, administration, shut-
down, and decommissioning. He’s 
been a WTUI member 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 Genera-

tion LLC’s Lower Mount Bethel Energy 
LLC. Previously he was responsible for 
the company’s simple-cycle peaking 
gas turbines located in Connecticut, 
Pennsylvania, and Illinois. Lewis served 
six years in the US Navy as a Gas Tur-
bine Specialist, rising to the rank of 
Petty Officer First Class before taking a 
shore-side job.

Jim Bloomquist
Vice President

Jim has served as a 
Board Member and 
is now one of the 
organization’s VPs. 
He has 35 years of 
service with Chev-
ron specializing in major power systems, 
process facilities, and gas-turbine genera-
tion. His current position is the Electrical 
Engineering Supervisor for Chevron’s San 
Joaquin Valley Business Unit (an upstream 
oil producing company).

Chuck Casey
Secretary

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

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
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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 37 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 a Plant 
Manager for Riv-
erside Public Utili-
ties. Previously he 
was  O&M Manager 
for Calpine Corp’s 
Bethpage Energy 
Center in Hicksville, 
NY, where he was 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 municipal 
utility. Bundy is a 3 × 1 LM6000-
powered combined-cycle facility. Brad 
came to LES from the John Deer 
Engine Works. The professional engi-
neer began his career with the Navy 
Civil Engineer Corps. 

Donald Stahl
Board Member

Donald is Plant 
Manager for the 
Pueblo Generation 
Facilities in Colo-
rado. He manages 
two powerplants 
totaling 380 MW 
of utility and non-
regulated generation owned by Black 
Hills Energy—Colorado Electric and 
Black Hills Colorado IPP, respectively. 
Stahl came to the company in 2010 
to manage installation and commis-
sioning of the two LMS100s and four 
LM6000s at Pueblo.

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 24 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.  

Ed Jackson
Board Member

Ed is Plant Man-
ager of Missouri 
River Energy Ser-
vices’ Exira Gen-
erating Station in 
Brayton, Iowa. His 
gas-turbine experi-
ence includes Alli-
son 501s, Solar Centaurs, LM2500s, 
and LM6000s. Previously he was a 
combined-cycle plant supervisor at 
Maui Electric Co and a field service 
and commissioning engineer for Stew-
art & Stevenson. Jackson spent eight 
years in the US Navy as a GT systems 
technician (electrical). 

877-4SI-POWER EXT. 671
or go to

www.structint.com/combined-cycle

Scan the QR Code for more information

HARD WORK, SERVICE 
& INNOVATION 

HAVE CHANGED THE WORLD.

So Can
Life Cycle Analysis

by
Structural Integrity 

 High Energy Piping
 Life Cycle Analysis

 Prioritization
 Grade 91

 Buried & Cased Piping Inspection
 Boiler & Piping Life Assessment

 Root-Cause Failure Analysis
 Non Destructive Examination 

 Turbine-Generator Assessments
 Materials/Metallurgical/Corrosion 

Engineering
 Finite Element Analysis

 Fracture Mechanics Analysis
 Metal Fatigue Evaluations

 Probabilistic Risk Assessment
 Structural Stress Analysis
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Don Haines
Board Member

As Plant Manager 
for Wood Group 
Power Plant Solu-
tions at the Pano-
che Energy Center, 
Don is in charge 
of four LMS100s. 
Be fo re  jo in ing 
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 capaci-
ties. 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 five years. 

Charlene Raaker
Conference  

    Coordinator 
As WTUI’s Confer-
ence Coordinator 
(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 
Consultant

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
Coordinator  Coordinator

Jennifer Kim
Conference 
Coordinator

Joella is founder 
and president of 
Simply Mumtaz 
Events Inc, based 
in Burbank, Calif, 

SPS announces ORAP Verified. When you see  

the ORAP Verified icon alongside Reliability,  

Availability, and Maintainability (RAM) metrics, it 

is a symbol that the information being presented 

has been and can be verified by SPS engineers.

Call us at 704.544.5501 or visit us online spsinc.comSPS ORAP Verified

TRUST, BUT VERIFY.
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where Minzey is Event Manager and 
Kim the Event Consultant. Simply 
Mumtaz is highly regarded for its meet-
ing and exhibition planning and event 
management services, and has awards 
to prove it. Company activities also 
include contract negotiation, program 
development, and post-conference. 
Hopkins, Minzey, and Kim have pro-
duced the Western Turbine meeting 
for the last several years.  

Breakout session chairs
LM2500 
John Baker

Board Member
John is a Plant 
Manager for Riv-
erside Public Utili-
ties. Previously he 
was O&M Manager 
for Calpine Corp’s 
Bethpage Energy 
Center in Hicksville, NY, where he was 
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
Andrew Gundershaug
Andrew is the oper-
ations manager for 
several of Calpine 
Corp’s genera-
tion assets in the 
Yuba City area of 
Northern Califor-
nia: Greenleaf 1, 
Greenleaf 2, Yuba 
City Energy Center, 
and Feather River Energy Center. He 
has been with Calpine since entering 
the power industry in 1998 as an IC&E 
technician at the Watsonville Cogen-
eration Plant after graduating from UC 
Santa Cruz. Over the last 14 years, 
Andrew has specialized in control-
system operation and maintenance for 
LM2500, LM5000, 
a n d  L M 6 0 0 0 
engines. 

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 operating and maintain-
ing LM6000s and was involved in 
the construction and commissioning 
of the four Riverside units. He has 
been a WTUI LM6000 session chair 
since 2007.

LMS100
Don Haines

Board Member
As Plant Manager for Wood Group 
Power Plant Solutions at the Pano-

che Energy Center, Don is in charge 
of four LMS100s. 
Before jo in ing 
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 2009
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There was very little positive 
change in 2011 over recent 
years. Tornados, floods, and 
Fukushima aside, the lack of 

political collegiality—if not downright 
incivility—displayed by the US Con-
gress, and during the near collapse 
of several European economies, has 
exacerbated the lack of confidence 
in global markets—including energy. 
Investment is a commitment to the 
future, a promise of a fair rate of return 
based on an acceptable level of market 
certainty. As 2011 drew to a close, that 
promise seemed elusive.

Yet, as I am an optimist, 2012 can 
hold promise for a new beginning. The 

Western Turbine Users Inc 
(WTUI) represents a long-
standing commitment to the 
future and to the energy 
industry. The breakout ses-
sions and other technical 
presentations at this year’s 
meeting will provide insight 
to current issues with rec-
ommended solutions. As 
always, the rate of return 
for those who actively par-
ticipate is high—and certainly 
not elusive.

Strategic Power Systems Inc (SPS) 
has participated in the annual Western 
Turbine conference and user meet-

ing since its inception and 
appreciates the strong sup-
port from the leadership and 
many owner/operators who 
participate in the Operational 
Reliability Analysis Program 
(ORAP®). SPS personnel 
perform three main func-
tions in support of the WTUI 
conference:
n Take detailed notes during 
the technical sessions. These 
are posted at www.wtui.com 

after the meeting.
n Introduce ORAP during the new-

user orientation session on Sunday 
afternoon.

™
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Updating gas-turbine 
reliability, availability

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

Data in this report 
are SPS ORAP 

Verified



BASF has been providing effective,

reliable conversion of CO in gas

and oil fired power plants for over

20 years in more than 600 power

plants around the world. The

proven capability of Camet® CO

Oxidation Catalysts is a result of

a unique manufacturing process

that provides an efficient design

for cost-effective performance. 

� Long life 

� Low pressure drop

� Resistance to the impacts 

of fouling

� Reliable technical and 
engineering support 

� Financial strength 

Contact us to learn more.

BASF Corporation

25 Middlesex/Essex Turnpike

Iselin, New Jersey 08830

USA

Tel: 732-205-6830 

Fax: 732-205-5687 

Toll-free: 800-631-9505 

www.catalysts.basf.com

CAMET® CO Oxidation 
Catalysts have the 
longest operating 
experience with the 
most power plants 

 



30 Western Turbine Users Inc

n Present RAM (reliability, availability, and maintainability) 
benchmarks and market comparisons during the break-
out sessions.
SPS’ preparation for the Western Turbine conference 

normally begins with the opportunity to take a careful look 
at ORAP performance metrics for aerodertivative (aero), “E’ 
class, and “F” class technologies across all OEMs and a wide 
range of owner/operators. For nearly 25 years, ORAP data 
have provided the opportunity to assess and understand 
trends in equipment duty and performance. 

The table shows the most current ORAP data for 2011 
(January through November), 2006-2010, and 2001 to 
2005. The intent of using these three time periods is to 
highlight performance trends over significant periods of 
time—including the most current.

The RAM metrics discussed below include service factor 
(the percentage of time a unit is generating power) and 
the ratio of service hours (the amount of time power was 
supplied to the grid) to starts. These numbers are indica-
tive of the duty cycle or period of demand filled by the 
generating equipment. 

Don’t confuse service factor with capacity factor, which 
also appears in the table. The latter is the ratio of the power 
an engine produced in a given time period to that which it 
was capable of generating. Finally, availability and forced-
outage factor show the impact of lost time and generation 
attributed to outages—both planned and forced. 

Aero metrics
n The aeroderivative metrics show a decreasing service 

factor, period over period, since 2001-2005. In 2011, 
aeros operated 3539 annual service hours, a decrease 
of 192.8 hours when compared with 2006-2010, and 
a decrease of 332.9 hours when compared with 2001-
2005.  

n The service hours/start ratio decreased as well—from 
37.1 hours/start for 2001-2005 to 33.9 in 2011. Annual 
starts were relatively constant for 2011 when compared 
with 2001-2005 (104 annual starts). However, 2011 
starts were substantially lower when compared with 
2006-2010 (average of 117 annual starts). 

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

ORAP RAM metrics: Historical perspective
 2011 2006-2010 2001-2005
Aeroderivative
Service factor, % 40.4 42.6 44.2
Service hours per start 33.9 32.0 37.1
Capacity factor, % 30.8 33.5 36.0
Availability, % 91.0 92.5 94.1
Forced outage factor, % 4.1 3.3 2.3

"E" class
Service factor, % 39.2 37.0 36.3
Service hours per start 54.3 47.9 42.4
Capacity factor, % 36.9 35.0 34.1
Availability, % 94.2 94.5 94.7
Forced outage factor, % 1.1 1.3 1.1

"F" class
Service factor, % 55.4 53.9 55.2
Service hours per start 67.4 53.7 47.5
Capacity factor, % 49.0 47.2 50.1
Availability, % 91.4 93.0 92.6
Forced outage factor, % 2.6 1.7 2.0
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LM2500
LM5000
LM6000
LMS100
GG4/FT4

Visit
www. agtsi.com

to get your
free copy of

AGTSI 2012-2013
calendar.

Aeroderivative Gas Turbine Support, Inc
1141 South  Rogers Circle, Suite 11
Boca Raton, FL 33487, USA
Phone:  +1 (561) 994-0000
Fax:     +1 (561) 994-3600
Email:    sales@agtsi.com
Website: www.agtsi.comWebsite: www.agtsi.com

All kinds of parts. One kind of support.
Reliable  and competitive. 
Procure your gas turbine engine parts from 
an experienced worldwide provider. sales@agtsi.com
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n Capacity factor shows a continual decrease, period over period, 
since 2001-2005. This indicates a reduced level of power out-
put.

n Availability continually decreased, period over period. Annual 
outage hours increased from 516.8 hours in 2001-2005 to 
657 in 2006-2010 to 788.4 in 2011.  Annual forced-outage 
hours and maintenance outage hours increased, period over 
period.

n Forced-outage hours represented 45.6% of all outage time in 
2011 compared with 44% in 2006-2010 and 39% in 2001-
2005.

 “E” class metrics 
n The “E” class metrics show an increasing service factor, period 

over period, since 2005. In 2011, “E” class units operated 
3434 hours, an increase of 192.7 hours when compared with 
2006-2010 and an increase of 254 hours when compared with 
2001-2005. 

n The service hours/start ratio increased from 42.4 hours/start in 
2001-2005 to 54.3 in 2011.  Annual starts decreased, period 
over period, from 75 in 2001-2005 to 68 in 2006-2010 to 63 
in 2011.

n Capacity factor increased, period over period, since 2001-2005. 
This indicates an increased level of power output.

n Availability decreased slightly, period over period. Unavailability 
went from 5.3% in 2001-2005 to 5.5% in 2006-2010 to 5.8% 
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P E O P L E  P R O C E S S E S  T E C H N O L O G Y

www.etaproefficiency.com  
e-mail: etapro@gpworldwide.com

Plant Reliability: EtaPRO APR™Plant Reliability: EtaPRO APR
detects problems others don’t

O f f i c e s  i n :  

The Harrison Power Station, operated by a subsidiary of FirstEnergy Corp., evaluated 

EtaPRO APR™ and its unique localized modeling approach on ten critical pieces of 

equipment being monitored by their legacy system. In late March 2011, EtaPRO 

APR™ initiated an alarm, while no alarm was initiated by the legacy system. After 

investigation, Harrison staff found a control system fault in a hydrogen cooler bypass 

valve. Had this problem continued undetected, Harrison would have been forced to 

shut down for repairs.
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in 2011. Unavailability was driven by 
an increase in maintenance outage 
hours, period over period.

n Forced-outage hours represented 
19% of all outage time in 2011 
compared with 23.6% in 2006-
2010 and 20.8% in 2001-2005.

“F” class metrics
n The “F” class metrics show the high-

est level of service factor when com-
pared with both aero and “E” class 
units, period over period. In 2011, 
“F” class units operated 4853 hours 
in 2011, compared with 4721.6 in 
2006-2010 and 4835.5 in 2001-
2005.

n The service hours/start ratio 
increased, period over period, from 
47.5 hours/start in 2001-2005 
to 53.7 in 2006-2010 to 67.4 in 
2011. Annual starts decreased from 
a high of a 102 in 2001-2005 to 
72 in 2011. The nominal 30% 
decrease in annual starts in the 
last 11 years reduces the adverse 
impacts of cyclic duty for these “F” 
class units.

n Capacity factor was higher than 
it was for the aero and “E” class 
units. 

n Availability was relatively consistent, 
period over period, with 2011 show-

ing the lowest level of any report-
ing period. In 2011, “F” class units 
were unavailable 8.6% of the time, 
or 753.4 outage hours. This was 
an increase of 140 outage hours 
when compared with 2006-2010 
and an increase of 105 hours when 
compared with 2001-2005.  

n Forced-outage hours represented 
30.2% of all outage time in 2011, 
compared with 24.3% in 2006-
2010 and 27% in 2001-2005.

End notes
The illustrations show 2011 ORAP data 
on a monthly basis (January through 
November 2011). Note from Fig 1 that 
there is little variability in the service 
factor for the three technology class-
es. This indicates that service hours 
and starts are relatively uniform on 
a monthly basis. No significant sum-
mer or winter peak is evident from 
the metrics.

Interestingly, however, both “E” 
and “F” class units have slightly high-
er service hours per start ratios in 
both the beginning (January, February, 
March) and end of 2011 (October 
and November). Perhaps this reflects 
the need for longer run cycles without 
increasing monthly service hours. The 
service hours per start ratio for aeros 

is relatively consistent on a month-to- 
month basis.

It is clear that many variables drive 
RAM performance. WTUI provides 
an opportunity to address the cur-
rent issues, concerns, and operating 
constraints that can be managed to 
maximize RAM performance. Please 
stop by Booth 308 and speak with us 
at your convenience.

Finally, if you are looking for more 
economic stability and market certainty 
in 2012, don’t hold your breath. After 
all, it is a Presidential election year.

Subscribe via the Internet, access:

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

www.ccj-online.com/subscribe



MTU Maintenance Berlin-Brandenburg is committed to the highest quality and reliability 
standards. As MTU’s center of excellence for industrial gas turbines located near Berlin in 
Germany we take pride in our customized maintenance concepts, advanced repair tech-
niques, outstanding reliability, quality work and smoothly organized logistics. Our highly 
mobile service team is available wherever and whenever you need it.

www.mtu.de

8.760 
hours per year service for our customers operating 
GE LM2500™, LM2500+™, LM5000™ and LM6000™ gas turbines 
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The Solution is Support
Whether you need parts, technical assistance or advice,
Maximum Turbine Support is your solution. We stock a full
inventory of replacement and upgrade parts for GE
LM1500, 1600, LM2500, 5000 and LM6000 all models.
We know you can’t warehouse all the parts you might need,
so we do it for you.

And because we know that getting your turbine back online is
your primary concern, we’ll pack and ship your parts right
away, minimizing your downtime. Unlike other suppliers, we
don’t have a daily cutoff time. We know you need your part as
soon as you can get it, so if it’s possible, we’ll get it on a plane
to you the very same day you order it.

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

Versatile • Sharp • Very Handy
Nobody stands behind turbine users better than Maximum Turbine Support

Technical
Service

Tools Parts

Field
Support

Customer
Service

SPS, ORAP® celebrate 25 years of service to the industry in 2012
Since 1987, SPS has processed and 
added to its ORAP database plant 
operational, failure, and maintenance 
data representing more than 22,000 
unit years and over 280,000 forced, 
scheduled, and unscheduled out-
ages. Today, data from over 2000 gas 
and steam turbines are reported on a 
monthly basis for review and valida-
tion prior to being entered into ORAP. 
It is these data that allow SPS to pro-
vide RAM benchmarks for use in the 
energy market for both heavy duty and 
aeroderivative plants across the various 
OEMs, technologies, applications, and 
duty cycles.

Data come to SPS from a variety of 
plant sources, including onsite opera-
tors and maintenance personnel, as 
well as from central operations staff. 
In some cases, SPS obtains operating 
data directly from the unit control or 
onsite historian; however, outage detail 
must always come from site or central 
staff.  

Regardless of the source, it is an 
SPS operating rule that no plant infor-
mation can be added to the ORAP 
database without passing both a 
Manual Data Validation (MDV) and an 
Automated Data Validation (ADV) pro-
cess, following industry standards like 
IEEE Standard 762 and ISO 3977. 

All data received are reviewed by 
an SPS Customer Service Engineer; 
focus is on reasonableness and techni-
cal accuracy. Any questions that arise 
in the data must be addressed directly 
with the participating plant’s point 
contact as soon as possible and before 
the data can be entered into the ORAP 
database for reporting purposes. SPS 
takes full responsibility for the accuracy 
and the quality of reported data and 
spends the engineering time to drive 
to the highest level of quality possible.

There is a significant emphasis 
placed on all reported outages—forced, 
scheduled, and unscheduled—down 
to one-tenth of an hour. When assess-
ing forced outages, the objective is to 
clearly understand the symptom, cor-
rective action, and eventually the root 
cause of failure. In terms of scheduled 
or unscheduled maintenance, the 
emphasis includes the time to perform 
and the frequency of maintenance, 
compared with recommended OEM 
practice.  

SPS spends a significant amount of 
effort for all outages to ensure that the 
assignment of a standard equipment 
code, at a system and component 
level, is accurate and reflects the per-
formance of the specific technology. 
The company uses the Electric Power 

Research Institute (EPRI) Standard 
Equipment Codes (EBS), which is a 
detailed taxonomy of current product 
offerings.

While there are many ADV rules to 
automatically review and assess the 
data for accuracy, it is only with the 
completion of the MDV process that 
plant data can be submitted for addi-
tion to ORAP. Customer reports cannot 
be issued without the responsible and 
accountable Customer Service Engi-
neer passing reviewed and approved 
plant information to the reporting 
database. The objective is to manage 
and contain data discrepancies, and to 
ensure reporting accuracy.

The SPS data review and validation 
process is rigorous and time-consum-
ing. Yet, it is a critical to quality require-
ment. It is essential that the engineer-
ing review of field data be performed 
by knowledgeable engineers, who 
understand the plant equipment and 
have a strong attention to detail. It is 
what makes ORAP a unique and value-
added information resource in the 
energy market.

Finally, for those of you who par-
ticipate on ORAP and will soon start to 
submit data to NERC, we can facilitate 
this activity. Stop by Booth 308 to find 
out how.



On the Road to Higher 
Industry Standards in Both 
Performance and Reliability.

MITSUBISHI J-SERIES GAS TURBINE...

www.mpshq.com

 Visit mpshq.com for 

Opportunities

performance:

61.5% 

Assembly of one of 19 J-Series units 
ordered or in operation today.

Shipment of a 501J Gas Turbine to Himeji 
No.2 Power Station of Kansai Electric 
Power from the MHI Takasago Works.

J-Series 2012_Combined Cycle Journbal.indd   1 2/20/12   12:33 PM
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You’ll know Don Stahl when 
you see him on the show 
floor or in one of the breakout 
sessions. He’ll be wearing a 

gray-striped badge and a big smile. The 
gray stripe means he’s an active par-
ticipant on Western Turbine’s manage-
ment team (see Badge Rules, p 14). 

Two reasons for the big smile:
n Stahl was appointed to serve on the 

Board of Directors for the Western 
Turbine Users Inc in September 
2011.

n The 380-MW combination simple-
cycle/combined-cycle facility that 
Stahl manages for South Dakota-

based Black Hills Corp, located just 
over the fence from the Pueblo 
(Colo) airport, began commercial 
operation Jan 1, 2012 and it has 
been running virtually problem-
free. 
The plant is unique. It features two 

LMS100 peakers owned by Black Hills 
Energy, a regulated electric utility serv-
ing 94,000 customers in southeastern 
Colorado (Fig 1) and two LM6000PF-
powered 2 × 1 combined cycles 
owned by Black Hills Colorado IPP, 
an independent power producer (Fig 
2). Both of these owners are, in turn, 
subsidiaries of Black Hills Corp. All gen-
erating units are located on the same 
site and operated by a common staff 
from a common control room. 

Here’s how this came to be. In July 
2008, Black Hills Corp acquired five 
Aquila Inc utilities in four states, includ-
ing its electric and gas utility operations 
in Colorado, where the company does 
business as Black Hills Energy. At the 
time of the acquisition, Xcel Energy 
had already notified Aquila that its 
agreement to supply about 75% of 
the Colorado utility’s electricity needs 
would not be renewed when the con-
tract expired at the end of 2011.

In August 2008, Black Hills Energy 
filed its Electric Resource Plan with the 
Colorado Public Utilities Commission 
(CPUC) and offered an analysis of the 
best and least-cost option for serving 
customer needs when the Xcel agree-
ment expired at the end of 2011.    

Director of Operations George Tatar, 
also in Pasadena for the Western 
Turbine meeting (but wearing a blue 
badge), recalled that the resource plan 
“looked at every available option.” Sys-
tem peak was slightly less than 400 
MW at the time but was expected to be 
406 MW in 2012 with an additional 61 
MW needed for reserve capacity. The 
installation of fuel-efficient generation 
assets was a priority. Only natural gas-
fired facilities could be permitted and 

LMS100 peakers, LM6000 combined 
cycles power Black Hills’ world-class 
Pueblo Airport Generation Station

Wastewater

 Demin storage

Chillers

Service water

Water building, offices

Variable-bleed-valve 
silencer stack

Intercooler

1. Two LMS100s share one three-cell cooling tower to vent the heat of com-
pression removed by the intercoolers. Wastewater tank collects drains, cooling 
tower blowdown, etc, which is then forwarded to an RO system in the water 
building. High-solids stream goes to the evap pond, low-solids stream to mixed-
bed demin units. Demin water cools the combustion process to reduce NOx 
emisions

2. Two LM6000PF-powered 2 × 1 combined cycles at high noon
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 Rapid daily start of OTSG from cold condition
 OTSG does not limit the start up ramp of the gas turbine
 Proven reliability, with over 160 successful installations worldwide
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installed on time and the need to have 
the capability to back up intermittent 
renewable energy resources required 
quick start natural-gas-fired facilities.  

The two engines installed on the 
Pueblo site were the only two gas tur-
bines in GE’s ecomagination™ product 
portfolio when they were ordered. 
To earn ecomagination approval, a 
product is evaluated for its ability to 
significantly and measurably improve 
the owner’s environmental and operat-
ing performance. The LMS100 offers a 
simple-cycle efficiency of 46% and is 

said to offer the highest level of perfor-
mance of any aero on the market. The 
LM6000PF offers fast-start capability 
and low emissions (15 ppm NOx). 

In March 2009, the CPUC approved 
the construction of the two LMS100s 
by Black Hills Energy but decided that 
the company should conduct a com-
petitive solicitation for the remaining 
capacity needed. An independent 
evaluator was hired to oversee the 
competitive solicitation.  Black Hills 
Corp formed Black Hills Colorado IPP to 
participate in that bidding process. The 

unregulated subsidiary was selected 
as the winning bidder and received 
a 20-yr PPA (power purchase agree-
ment) to provide the remaining energy 
needed to serve customers when the 
Xcel contract expired Dec 31, 2011. 

LMS 100 simple-cycle 
units
The LMS100 peakers are equipped 
with chillers (Stellar Energy Americas) 
in their respective Altair® air-inlet 
filter houses. The exhaust system, 

Meggitt Sensing Systems
144 Harvey Road

Londonderry, NH 03053
USA

Tel: +1 603-669-0940
Fax : +1 603-669-0931

mss.north.america@meggitt.com

www.meggittsensingsystems.com
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Meggitt’s integrated protection and condition monitoring systems
for turbo machinery are broadly used and proven. They optimize
operation in thousands of plants worldwide with

>> Continuous on-line protection
>> Combustor instability control
>> Expert systems for predictive maintenance
>> Performance monitoring

Our transducers collect and process data in 
extreme environments (>700oC)

>> Widest range of high-temperature 
vibration sensors

>> Industry-leading high-temperature 
dynamic pressure sensors

>> Speed probes, air gap monitoring sensors
and eddy current probes

Reduce costs through performance optimisation

0407_PowerPlant_Advert_171-5x123-8_v02_Print_v01  15.02.12  15:06  Page 1

Intercooler 
system

To
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Power-turbine shaft 

 LPC

Exhaust 
diffuser

Power
turbine

Intermediate-
pressure turbine

Single annular 
combustor 

3, 4. LMS100 combines proven com-
ponents from the OEM’s aero and 
frame product lines. Photo is of the 
engine’s supercore
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Need satisfaction?
Are you satisfied with the service available to you for your LM6000 engines?
IHI will respond to your specific requirements flexibly and quickly with its long-time 
experience and proven technology developed through many years in the jet engine 
maintenance business.
Authorized by GE since 1995 as a Level 4 Depot for LM6000 and LM2500, 
we are ready to serve your engines with the professionalism 
and sincerity expected of a ‘takumi’ and ‘omotenashi.’

Takumi: a person who has vast experience and 
 knowledge in a specific field. 

Omotenashi: customer-specific hospitality catering to 
 each customer’s unique needs.

Need satisfaction?
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we are ready to serve your engines with the professionalism 
and sincerity expected of a ‘takumi’ and ‘omotenashi.’

Takumi: a person who has vast experience and 
 knowledge in a specific field. 

Omotenashi: customer-specific hospitality catering to 
each customer’s unique needs.
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which includes catalyst and support 
equipment for NOx and CO emissions 
reduction, was supplied by Braden 
Manufacturing LLC. 

Engine details. Simply put, the 
LMS100 is a three-shaft gas turbine 

 


Cycle Tracking 
*Equipment Monitor / Cycle Counter 

 

    
 

 Are you complying with OEM 
guidelines on Critical Parts Life Cycle 
Management? 
 

 What will you tell your insurance 
company when they ask or do that 
part failure investigation? 
 

 Don’t wait until you have a high cycle 
fatigue part failure to install a cycle 
tracker. 
 

 For peace of mind, Plug in a ready 
made cycle counter today and 
consider your due diligence done! 
 

 Cycle Counter 
 Plugs directly into your control 

system. 
 Counts Cycles and provides a Critical 

Parts Life Cycle Management Report 
in Excel. 

 Output the data via OPC to your 
control system or historian. (Or order 
with built in historian). 

 Monitor any parameter and run 
calculations or reports. 

 Comply with OEM requirements. 
 Contact Gasaway Engineering 

(714) 749-0903  larry92808@aol.com




Stack drain

Stack drain
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Stack

 AIG manifold

Transition duct with
expansion joint 
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 Ammonia injection grid
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   Power panel
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injection skid 

SCR catalyst 
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door

Access 
door

Access door
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plate

PortsCO catalyst
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injection grid AIG manifold
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roof hatch
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laydown area

Exhaust flow  

Exhaust flow  

Upstream side of SCR catalyst

Downstream side of 
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5, 6. Exhaust section for Pueblo 
LMS100 features redundant equip-
ment (PLC connections to the plant 
DCS, tempering-air fans, ammonia 
vaporizers) to maintain NOx and CO 
emissions within permit limits



Specifically designed for gas turbines, Topsoe’s GT-series features: 

 - lower pressure drop
 - improved activity
 - enhanced operation in all temperature ranges 
 - fast emission compliance

Learn more about Topsoe’s new DNX® series on www.topsoe.com

W W W. T O P S O E . C O M

Install Topsoe’s new high-performance SCR catalysts

Power up your GT
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that uses intercooling technology to 
increase power and efficiency. It incor-
porates elements of on-wing and 
industrial gas turbines and is said to 
represent the most extensive collabo-
ration of design and manufacturing 

expertise in the history of GE. 
Referring to Figs 3 and 4, note 

that the six-stage LP compressor was 
derived from the MS6001FA; the so-
called “supercore,” which includes the 
14-stage HP compressor, combus-

Ammonia 
distribution 
piping

Catalyst 

housing Stack,
acoustically

treated

Tempering-air
fan with intake 
filter and 
silencer

Tempering-air 
distribution duct

Dilution-air fans 
(2 × 100%)

Ammonia 
vaporization 
chamber Electric resistance 

heaters (2 x 100%)

7. CFD tools were used to assure proper flow of exhaust gas from the gas-
turbine outlet to the stack

8. Ammonia injection skids for the SCR were fabricated, insulated, and wired 
before being shipped to the jobsite

9. Very large subassemblies were prefabricated and shipped to Pueblo

NATIONAL ELECTRIC COIL
800 King Avenue
Columbus, Ohio 43212 USA
Contact us at (614) 488-1151 or
NECService@national-electric coil.com

New or Refurbished Windings
 Copper or Aluminum
 Any Cooling Design
 Any Profile:  C, E or other
Full-Service Balance Pit
 Overspeed Testing
  Running Electrical Tests
 Thermal Sensivity Testing
 Vibration Analysis
Design for Specific Issues
 J-Strap Failures
 Pole-to-Pole Crossovers
 Dovetail Cracking
  Fan Blade Failures

NEC utilizes ISO 9001-certified
quality management systems.

For more details, visit our website:
www.National-Electric-Coil.com.

There’s a
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to Call NEC
for Your Next
Generator
Rewind or
RRetrofit

Generators
are our business &

are our specialty!
Rotor Rewinds

Turbogenerator



Proven Results: 
Output Gains & 
Fuel Savings to 
Your Gas Turbine

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

maximize your gas turbine compressor performance.

Our products:

R-MC - Formulated to reverse fouling with the only 
effective & safe online cleaning product

PowerBack Crankwash - Designed for superior cleaning 
efficiency and lowest cost of use in the industry     

 
Nozzles- Engineered for optimum 

cleaning with the lowest installed cost 
 

Skids -Customized to deliver maximum cleaning 
power with ease of use and ultimate durability 

With nearly 40 years and over 1000 gas turbine 
cleaning and fluid injection systems in place, 

ECT is the right choice for peak turbine 
performance.

Let us prove it to you.
www.ectinc.net/wtui.html

1-800-323-1805
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tor, and HP turbine, is derived from 
the CF6-80C2 and CF6-80E aircraft 
engines that power many Boeing 747s 
and 767s. Pressure ratio is 42:1. The 
HP turbine consists of two air-cooled 
stages; the IP turbine has two stages 
and the power turbine five. The gen-
erator is air-cooled. 

Service intervals at this stage of 
engine experience are the following:
n Every 4000 hours, conduct bore-

scope inspection. Planned outage 
duration is 12 hours including the 
cool-down time.

n Every 25,000 hours, hot-gas-path 
(HGP) inspection. Spare module—
combustor and HP and IP turbines—
is installed and the unit restarted 

within four days; owner’s engine is 
sent to the shop for overhaul.

n Every 50,000 hours, major inspec-
tion. Same as HGP, plus power-
turbine overhaul, LP compressor 
and shaft inspection/maintenance, 
and inspection of the following 
major components: booster, inter-
cooler, scroll frames, HP compres-
sor, aft shaft, and hydrodynamic 
bearings. Roller and ball bearings 
are replaced. There is a 60-day 
turn on all this work which can be 
reduced to four days if rotating 
spares are installed while shop 
work is done. 
Fleet operating history. At the time 

of last year’s Western Turbine confer-

ence, 21 LMS100s were operating at 
a dozen plants in six countries, and 
as many as eight machines (includ-
ing the two at Pueblo) were sched-
uled for commissioning or installation. 
Fleet operating hours through 2010 
approached 63,000, starts exceeded 
11,000. The high-time engine was just 
a few hours shy of 15,000.

Fleet RAM (reliability, availability, 
maintainability) stats are presented 
below. They were compiled by Strate-
gic Power Systems, Charlotte, based 
on the 16 LMS100s reporting data 
through the company’s ORAP® system 
for the period January 2008 through 
December 2010.
n Availability, engine only (including 

the intercooler), 94.7%.
n Availability, simple-cycle plant 

(including engine, generator, and 
station equipment), 87.7%.

n Reliability, engine only, 97.8%.
n Availability, simple-cycle plant, 

94.6%.
Starting reliability as reported by the 

OEM was 97.8% based on a 12-month 
rolling average through December 
2010. The OEM’s expected goals for a 
mature product—defined as 100,000 
total service hours—is 99.2% reliability, 
97.1% availability. 

Exhaust section. Braden had total 
responsibility for the exhaust sections 
of both LMS100s. The project included 
supply of the NOx and CO reduction 
systems (catalysts by Haldor Topsoe 
Inc and BASF’s Catalysts Div, respec-
tively), ammonia injection skids for 
the SCRs (provided by Braden sub-
sidiary Consolidated Fabricators LLC), 
tempering air systems, exhaust stacks, 
and PLC connections to the plant DCS 
(Figs 5, 6). 

The air permit for the LMS100s 
establishes limits sufficient to allow 
operation of all units 100% of the 
time.  The limits for the two LMS100s 
are as follows:

 Environmental Systems Monitoring
  Data Acquisition System (DAS)
  Data Processing Gateway (DPG)
  Boiler Water Chemistry Monitoring

 Turbine Services
  Gas Turbine Control System Upgrades/Replacements
  Steam Turbine Governor Upgrades/Replacements
  Instrumentation Installation & Calibration
  Reliability & Availability Improvements
  Fire Detection

 Woodward RTR Business Partner
 <ITC>® a direct replacement for Mk V, HMI, and <I>

 

Engineered Solutions for Process 
 Availability
Reliability
Efficiency

Business Partner

www.cse-eng-inc.com  csesupport@cse-eng-inc.com  (925) 686-6733

Compressor front frame, 
collector, variable bleed 
valve, and gearbox

LP compressor

Combustor
LP turbine

Turbine rear frame

HP turbine 

HP 
compressor

10. Stacks were trucked to the site in two pieces

11. More than 1000 LM6000s 
have already been shipped to 
customers
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n NOx, 5 ppmvd at 15% O2.
n CO, 10 ppmvd at 15% O2. 
n VOC, 2.5 ppmvd at 15% O2.
n Acoustic, 60 dB(A) at the fence line.

In designing the exhaust section, Braden was 
able to meet a tight schedule requirement by 
employing in-house engineering for all major dis-
ciplines—mechanical, electrical, structural. In addi-
tion, gas flow modeling (Fig 7) was performed by 
Braden engineers along with acoustic modeling for 
stringent noise abatement. Pressure drop was a key 
concern to meet efficiency goals. Braden brought 
its years of experience in the design of ductwork 
and exhaust and silencing systems to bear to hold 
backpressure under 10 in. H2O. 

The ammonia injection skids were fabricated, 
insulated, and wired in Consolidated’s shop to 
assure fast installation at the jobsite (Fig 8). 
And, to minimize fit-up errors onsite, Braden 
fabricated very large subassemblies offsite and 
trucked them to Pueblo (Fig 9). An additional 
benefit of pre-fab was a reduction in site labor 
requirements. High reliability of the exhaust sec-
tions is assured by use of redundant PLCs, fans, 
and ammonia heaters. 

The insulated stacks (71 ft tall × 13.5 ft diam) 
have a floating liner system to accommodate the 
thermal cycles. The stacks were trucked to the 
site in two pieces for rapid erection on a founda-
tion provided by Black Hills (Fig 10). Teamwork 
among personnel from Braden, Black Hills, the 
construction contractor, and the turbine manu-
facturer minimized the amount of time required 
for commissioning and verification of emissions 
permit requirements. 

One cooling tower serves both LMS100s to 
release heat absorbed by water flowing through 
the engine intercoolers.   

LM6000PF combined cycles
The two chiller-equipped LM6000PF gas turbines 
in both combined cycles are connected through 
dual-pressure Nooter/Eriksen Inc heat-recovery 
steam generators to a steamer made by Siemens 
Energy Inc in the Czech Republic. The 40-MW gas 
turbines have air-cooled generators, the 20-MW 
steamer water-cooled. Boiler blowdown is routed 
to the cooling tower provided for each combined 
cycle.   

Interestingly, one of the four LM6000s installed 
at Pueblo was the 1000th of that model series 
shipped by GE. Last year at this time, the LM6000 
fleet had accumulated 21.8-million operating hours 
for 260 customers in 43 countries on six conti-
nents. The engine is installed in 37 states at home. 
The high-time unit in the fleet at the beginning of 
2011 had accumulated more than 114,000 hours 
of operation.

The cutaway of a typical LM6000 in Fig 11 
reveals a five-stage LP compressor and 14-stage 
HP compressor. Pressure ratio is 28.5:1. On the 
turbine end, the HP unit has two stages, the LP 
turbine has six. Fig 12 shows an LM6000PF.

914.693.0830 | gasturbinecontrols.com | sales@gasturbinecontrols.com

Spare Parts | Testing and Repairs | Field Service
Training | Asset Recovery

Mk I, Mk II, Mk IV, Mk V,
EX2000, MkVI, EX2100

5-Step Guide
To Working With The OEM

Bang Head
Here

1. Place on firm flat surface
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4. Follow instructions in circle
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The ultimate resource for
GE Speedtronic spares.

A Better Alternative?

GAS TURBINE CONTROLS CORP.

12. LM6000PFs installed at Pueblo are each rated a nominal 40 
MW
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Plant managers are challenged 
to deal with the unexpected 
during virtually every outage. 
For Roger Bishop, the person 

responsible for a LM6000-powered 3 
× 1 combined cycle and other assets 
at South Texas Electric Cooperative 
Inc’s (STEC) Sam Rayburn Power 
Plant (Nursery, Tex), it was lube-oil 
contamination caused by a violent 
rainstorm in the middle of a January 
2012 outage.

The Dresser-Rand steam turbine 
serving the nominal 180-MW com-
bined cycle was down for maintenance 
and the rotor was out of the unit 
when rain hit, forcing water into the 

machine’s lube-oil reservoir. This hap-
pened despite having tarpaulins cover-
ing the unit. Approximately 3000 gal 
of expensive turbine oil was contami-
nated to more than 6000 
ppm of water—enough 
to turn the fluid milky. At 
this level of contamina-
tion, the oil oxidation rate 
and machine bearing wear 
increases by a factor of 
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







 





              











 

 



   


   

 

 









How to quickly remove 
water, particulates 
from turbine oil

1. Oil as found

Prefiltration/dehydration ISO Cleanli-
ness Code was 18-16-14. This trans-
lates to 2500 to 1300 particles per 
milliliter larger than 4 mm; 640-320 
larger than 6 mm; 160-80 larger than 
14 mm

2. Vacuum dehydrator 
oil purification system 
extracts water and par-
ticulates from contami-
nated turbine oil
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10, putting millions of dollars of equip-
ment at risk.

Time and cost are major consid-
erations during most outages. The 
optimal solution for Sam Rayburn 
was offered by Oil Filtration Systems 
Inc, Boerne, Tex, located about 150 
miles up the road from the power-
plant. Within a matter of hours, OFS 
had one of its Vacuum Dehydrator Oil 
Purification Systems (VDOPS) onsite. 
Its state-of-the-art filtration technology 
can reduce the amount of water in 
turbine oils to as low as 20 ppm and 
the concentration of particulates to 
meet or exceed new-oil cleanliness 
specifications—typically ISO 16/13/10 
or better. 

VDOP systems are simple to operate 
and require only electricity to remove 
particulates, dissolved gases, and water 
from oils. The equipment, virtually 
maintenance free, is designed both for 
fast hook-up and for 24/7 operation in 
outdoor environments. 

Processing of the contaminated oil 
(Fig 1) began just before 8 p.m. the day 
OFS was called by STEC. The VDOPS 
(Fig 2) reduced the amount of water 
in the Sam Rayburn oil by 4000 ppm 
in the first hour, and in less than two days 
achieved 45 ppm (chart). During that time, 
particulate matter went from 18/16/14 to 
15/13/10 (Fig 3). 

These results were verified by OFS’ onsite 
portable fluid analysis kit, which is used by 
technicians to chart progress and allow cus-
tomers to see firsthand the improvement in 
the condition of their oil. Bishop said, “The 
Field Service Group of OFS was very knowl-
edgeable about oil cleanliness standards and 
went above and beyond to get my turbine oil 
dehydrated and free of particulates.”

VDOP systems are designed to work on 
wide range of fluids used in powerplants—
including hydraulic and lubricating oils, diesel 

fuel, phosphate ester, transformer oil, etc. 
They can remove 100% of free and emulsi-
fied water from these fluids, as well as 90% 
of the dissolved water (down to 20 ppm). 
Regarding solid contaminants, particle counts 
as low as ISO 12/10/9 can be achieved 
with high-efficiency 2.5 Beta(c)>1000 filter 
elements.  

In addition, the VDOPS can be equipped 
to remove varnish, acid, and entrained air 
or gas as required. OFS offers contract 
field services and equipment rentals, as 
well as purchase options. Several units 
are assigned to strategic locations to allow 
a rapid response for the company’s field 
service business.  

PHONE: 323.832.8316  www.ADVfiltration.com

* In many cases; largest stocking distributor of inlet air filters on the West Coast.

ADVANCED FILTRATION CONCEPTS

Turnkey installation & same day delivery available *

With High Efficiency, Low Backpressure,
Long Lasting G.T. Inlet Air Filters from AFC

Reduce Water Washes
Produce More Power
Protect Your Blades

VDOPS processing 
quickly reduces the 
concentration of 
water in turbine oil 

Day/time Water, ppm
1, 1940 6000
1, 2040 1911
1, 2230 1469
2, 0050 740
2, 0230 711
2, 0445 506
2, 0650 291
2, 1030 175
2, 1330 104
3, 1500 45

3. Oil after processing

Final sample ISO Cleanliness Code 
was 15-13-10. This translates to 320-
160 particles per milliliter larger than 
4 mm; 80-40 larger than 6 mm; 10-5 
larger than 14 mm
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The term “cycles tracking” got 
special emphasis in the plant 
manager’s lexicon about seven 
years ago when the OEM 

assigned life limits to hot parts and 
required owner/operators to track 
engine cycles—specifically normal start/
stop, trip from load, and partial cycles 
(step change). This followed a some-
what similar directive from the FAA for 
on-wing engines. 

Goal: To achieve the highest level 
of operational safety by assuring that 
design-life limits of critical parts—ro-
tors and disks, for example—are not 
exceeded. The editors were told by 
one attendee at last year’s meeting 
that the requirement to track cycles 
is specified in engine O&M manuals. 
Some plants in the fleet are tracking 
cycles, but others still have no system 
in place for doing so.

A panel was put in place by WTUI at 
the 2011 conference to find out how 
LM owner/operators were approaching 
the challenge. There were three par-
ticipants: Ed Jackson of Missouri River 
Energy Services, Chris Heiberger of 
Wellhead Services Inc, and Dan Dowler 
of Encana Corp.

Each participant explained the sys-
tem his plant had developed to track 
cycles. The approaches differed, but all 
three of the self-developed solutions 
achieved the objective by providing 
the information required. None of the 
panelists said his plant was replacing 
parts based on results, but it was obvi-
ous to one attendee with considerable 
knowledge on the subject that this was 
coming—sooner rather than later. 

The same expert, while commend-
ing the plants for their initiative, sug-
gested that the individual approach 
does not meet the intent of the direc-
tive because it’s a fleet issue, not a 
customer issue. The proverbial fly-in-
the-ointment is rotable parts. If the data 
have no pedigree, he said, you only will 
know the impact your operations have 
had on the lives of individual parts. 

Tracking cycles on LM  
engines an OEM requirement

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.

Cycles tracking computer is small 
enough to hold in the palm of your 
hand

Rack space is not difficult to locate 
for such a small device
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A better approach, he continued, 
might be to have an industry-wide data 
acquisition and analysis service track 
parts from plant to plant, machine to 
machine, and through repair processes. 
The service provider would alert owner/
operators when parts in their machines 
were approaching end of life. 

Early in 2012, the editors spoke with 
Larry Gasaway of Gasaway Engineering 
(see ad, p 42) who confirmed that GE 
had added a chapter to its O&M man-
ual on critical parts life management. It 
says, in part, “Critical life-limited parts 
are those parts that, should they fail, 
could threaten the structural integrity 
of the engine or its package. 

“Stress cycles on gas-turbine parts 
result from transients of speed and 
temperature that occur during starts, 
accelerations, and decelerations. There-
fore, life limits are expressed in terms 
of engine cycles and can be related to 
normal operational data.”

GE goes on to say that “cycles must 
be recorded and tracked for each 
critical life-limited part.” Plus, “It is the 
owner’s/user’s responsibility to estab-
lish a tracking system to ensure that 
adequate records are maintained for 
each critical life-limited part and that no 
such part exceeds its life limit.” 

Gasaway said there is only one 
commercially available system for LM 
users to count and track their cycles. 
Because most users are still not track-
ing cycles, he continued, this could 
leave them open for risk. If a part were 
to fail, insurance companies would 
investigate and discover that the user 
was not complying with OEM guide-
lines, and that could affect how the 
insurer handles the claim.

Tracking cycles manually has its 
drawbacks. Operators can miss cycles, 
fallout of the habit of recording them, 
or calculate them incorrectly. Installing 
an automatic counter mitigates this risk; 
it runs in the background and counts 
cycles automatically. Additionally, it 
generates reports that can follow the 
life-limited parts through maintenance 
cycles, depots, and different owners as 
it gets repaired and rotated around.

The cycle counter offered by Gas-
away Engineering is a small computer 
that can plug into most control systems 
through an Ethernet port on the con-
trol system’s network (photos). It will 
interface with most control systems and 
makes the information available as OPC 
data. Then the computer automatically 
counts the cycles and makes the raw 
cycle data available as OPC data.

An Excel add-in from Gasaway 
Engineering allows Excel to read the 
OPC data and manipulate it as desired. 
As an additional benefit, this system 
will make other engine parameters 
available to be read by Excel and it 
can then be used for still other cal-
culations and reports. Added options 
can include thrust-balance monitor-
ing, temperature-spread monitoring 
for fuel-nozzle troubleshooting, and 
compressor efficiency.

Gasaway Engineering also can run 
historical data through its program, to 
count past cycles. Additional network 
ports can be installed to interface with 

other networks to store cycle reports 
on networked PCs, send the data to 
other PCs to run the reports from your 
office, or send the information as OPC 
data to your DCS for display on HMIs or 
to be archived with the plant’s existing 
historian. If the plant doesn’t have a his-
torian, or wants to keep this separate, 
one can be loaded on this computer 
to archive parameters monitored by 
the cycle computer. 

The Gasaway cycles counter was 
said to be meeting or exceeding expec-
tations on two base-load LM2500s in 
Southern California and three LM6000s 
at a plant in the Midwest.

Jet Lube Varnish

We Have a Solution
FSJL Aero-Derivative Jet Lube Oil Conditioning

DFE Filter Elements



52 Western Turbine Users Inc

When WTUI met in Palm 
Springs last March, the 
gas-turbine business in 
the US was in tough 

shape. In fact, Mark Axford, princi-
pal, Axford Turbine Consultants LLC, 
Houston, summed up the situation by 
saying, “And you thought the housing 
market was lousy.” US orders for gas 
turbines were at a five-year low. World-
wide orders for gas turbines, while up 

from 2009, also were at 2005 levels. 
The question asked at that time: “Is 
this the new normal or will 2011 bring 
a rebound?”

Axford predicted that 2011 GT 
orders would increase by 25% in 
the US, 15% worldwide. This upbeat 
forecast was based, in part, on the 
premise that the Japanese disaster at 
Fukushima would cause a reversal of 
the nuclear renaissance and boost gas-

turbine sales not just in Japan, but in 
Europe and the Americas as well.

While attendees will not glimpse the 
final tabulation of 2011 year-end data 
until Axford takes the podium Tuesday 
morning at 8 a.m. in Ballroom D-E, 
extrapolation of information available 
at the end of last September indicate 
once again that the consultant may not 
be completely right all the time, but 
he’s never wrong (charts, below). 

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. 

+ Cycle Chemistry Audits
+ New Project Specifications

+ FAC Management
+ Chemistry Investigations
+ Cycle Chemistry Training 

+64 21 843 762
info@thermalchemistry.com

NEW ZEALAND

CCGT / HRSG Chemistry Experts

www.thermalchemistry.com

Gas turbine orders worldwide and US for the last 36 years. Data from 
1990 to date are for units larger than 10 MW
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Reported orders of gas turbines rated more than 10 MW 
for the last five years shows China surging ahead of the US

Strong rebound for GT orders in 2011



Find a vendor, fix
 a plant …online

Digital Buyers Guide
www.ccj-online.com/bg

Customized platform allows gas turbine owner/operators to access 
the information they need, including the following:

■ Photos and product information sheets
■ Links directly to pages on your website
■ Expanded company description
■ Links to CCJ articles referencing your company
■ More category choices
■ Listing updates as your business evolves
■ Outage season email blasts and print marketing promotion
■ Keyword, category, and company searches bring plant staff to your gateway

Gas Turbine/Generators
HRSGs

Steam Turbine/Generators

and Auxiliaries

Differentiate your company today @ www.ccj-online.com/bg
Contact Susie Carahalios for details at 303-697-5009 or susie@carahaliosmedia.com

THE INDEPENDENT VOICE OF THE 
GAS-TURBINE-BASED GENERATION SECTOR
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The Western Turbine Users Inc 
celebrates its 22nd anniversary 
this year. While there have 
been an incredible number of 

changes in the electric power industry 
since WTUI was founded, the organi-
zation’s mission has never wavered. 
It remains: “To provide members a 
forum for the exchange of technical, 
operations, and maintenance informa-
tion and experience to improve the 
reliability and economic viability of GE 
LM series power facilities.”

If this is your first Western Turbine 
Users conference, it’s difficult to imag-
ine how much you have missed. 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 Pasadena 
with more knowledge than you ever 
thought you could absorb. 

WTUI veterans know that the success 
of this conference did not just happen 
by accident. 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 com-
mitment to their industry—and to each 
other. Now, after 22 years of hard work, 
a meeting that started out in a few plant 
break rooms has been transformed into 
a world-class conference that attracts a 
global audience. 

The first meeting of the incorpo-
rated organization was in Sacramento, 
March 1991. There were 130 regis-
tered attendees—including users, ven-
dors, spouses, and guests. The Board 
included John Tunks, Ernie Soczka, 
Bob Fields, Jim Hinrichs, Wayne Kawa-
moto, and Steve Johnson. You’ll find 
their names inscribed on the group’s 
“Honor Roll,” p 20.

At that meeting, Hinrichs became 
the WTUI president, a position he was 
to hold for 17 years. Other founding 
members of the organization who 
were present included Mike Raaker, 
Jack Dow, Jim Bloomquist, and Brian 
Hulse. You’re sure to bump into several 
of these pioneers in the Pasadena Con-
vention Center. When you do, please 
say “thank you.” 

Breakouts. From the beginning, the 
two and a half days of breakout ses-
sions covering each LM product line 
have provided the foundation for shar-
ing knowledge and solving problems. 
These invaluable sessions provide the 
opportunity for users to openly discuss 
installation and commissioning issues, 
O&M concerns, lessons learned, and the 
opportunities for plant improvements.

Technical discussion covers the 
engine, package, controls and all ancil-
lary systems. The intent is to share and 
document, thereby creating a history 
through the notes of relevant and 
meaningful “real life” experiences to 
help the operating community improve 
as a group. 

Over the years, discussion leaders 
for the breakout sessions have includ-
ed Jimmie Wooten, Frank Oldread, 
Johnson, Grant McDaniel, Joel Lep-
outre, Roy Burchfield, Norm Duperron, 
Mel Murphy, Bob Anderson, Charlie 
Hoock, Kevin Koszalka, James Hardin, 
Bob Mason, Rich Frank, Chuck Casey, 
Bob Nelson (now deceased), Chris 
Kimmich, Bill Lewis, John Baker, Bryan 
Atkisson, James Charles, Chuck Toulou, 
Don Haines, and Mark Breen. 

The hard work and dedication of the 
discussion leaders is what makes the 
breakout sessions so successful and 
meaningful. Plus, the technical sessions 
have been strongly supported by GE 
and the Depots adding to their value. 
For the last several years the lineup 
of depots has been TransCanada Tur-
bines, IHI, Avio, Air New Zealand (now 
ANZGT Field Services), and MTU Main-
tenance Berlin-Brandenburg.

The winds of change. WTUI con-
ferences continue to grow annually, 
providing opportunities to renew old 
friendships and establish new ones. 
Equally important, the conference 
attracts a significant percentage of new 
users and attendees each year 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 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 WTUI happen. 

President Jim Hinrichs and the Board 
in place during the first few years of the 
new millennium faced significant chal-
lenges as the need for WTUI’s services 
increased markedly while the duty cycle 
for the LM sector of the industry was 
migrating from base- to part-load gen-
eration and there was a question as to 
whether GE could continue to support 
WTUI with the same commitment as 
it had in the past. 

The good news was growing confer-
ence attendance, which went from an 
average of 470 in the 1996-2000 peri-
od to 667 from 2001 to 2005. Since 

 
Visit booth 213 HRSG 2008

WTUI’s rich history

Welcome exhibitors
Chuck Casey and Bill Lewis, the two 
officers of the Western Turbine Users 
Inc responsible for organizing the 
exposition, welcome and thank the 
exhibitors for their participation. Casey 
said more than 170 companies would 
be on hand in the Convention Center 
to display and explain their products 
and services from 5:30 p.m. to 8:30 
Sunday evening and from 8:00 a.m. to 
4:30 p.m. on both Monday and Tues-
day. Casey added that there are more 
than 20 “new” exhibitors this year. 
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then attendance has averaged 
more than 800. With this success 
came the difficulties associated 
with venue selection; relatively 
few locations can accommodate 
groups of this size. Plus there 
were the additional workloads 
associated with registration, meet-
ing attendee expectations, etc. 
More hands were needed; the 
volunteers could no longer do 
everything. 

Both the organization and its 
owner/operator members also 
were forced to adjust to market 
influences. The once dominant 
cogeneration market was con-
tracting; units were operating 
fewer hours per start and they 
were beginning to cycle. This mar-
ket shift was chronicled by Char-
lotte-based Strategic Power Systems. 
A report presented at the 17th annual 
conference in Phoenix based on infor-
mation retrieved from the company’s 
ORAP® data collection and analysis 
system stated, “Two operating pro-
files are distinctly visible: A base-load 
duty between 1995 and 1999, and a 
cycling duty between 2002 and 2006. 
The years 2000 and 2001 appear to 
be a transition period where the shift 
in duty cycle began.” Access the latest 
performance trends in SPS President 
Sal DellaVilla’s article on p 28. 

As the duty cycle was changing, 
the LM6000 and LM2500 solidified 
their positions as the product lines for 
growth, and component life, coatings, 
and emissions were the issues that had 
to be addressed.

Growth of Depot support. It was 
during the market evolution that GE 
communicated to the Board that it 
would not be able to sustain WTUI sup-

port at the same level as in the past. 
The Board took that in stride, solidifying 
its relationships with the Depots and 
redoubling its efforts to assure that 
the annual meeting’s technical con-
tent, and the currency and relevancy 
of issues covered, would continue to 
meet expectations.

The formal event in Pasadena 
begins—as it has for years at other 
venues—on Sunday afternoon with 
the New User Orientation, which is 
followed by the opening of the exhibit 
hall. The goal of the session is to 
introduce first-timers to LM engines, 
terminology, nomenclature, and other 
hands-on knowledge and experience 
to prepare them for the discussions 
that would take place during the break-
out sessions beginning the next day.

Monday morning the conference 
starts. The months of preparation by 
the Board, the breakout-session chairs, 
and the Depots kick the meeting into 

high gear. 
WTUI President Jon Kimble and the 

Board work diligently and effectively to 
keep “the shine on the apple.” Speak-
ers like Mark Axford, principal, Axford 
Turbine Consultants LLC, Houston, 
who probably sold or directed the sale 
of most LM units when he was with 
Stewart & Stevenson, and for a time 
at GE, provides a “Worldwide Gas Tur-
bine Business Update” that is second 
to none. Other presentations from 
the Depots and GE provide product 
updates that are both informative and 
responsive to user needs.

In the electric power industry, there 
are many conferences and user groups, 
all founded with a desire to add value. 
And they do. But WTUI is special. It is 
celebrating its 22nd anniversary not 
just because of the desire and need to 
share information and knowledge, but 
rather because it is genuinely focused 
on the user. 

...One Solution

removes > 98% 
400 ppm or less

One Filter Insert 
removes 8 pounds

Acid removal, 

Control all these four contaminants with 
one CJC™ Oil Maintenance System! 
Available in three styles:

or call (800) 221-1430

Four Problems...

Water Varnish Acid

Clean Oil - Bright Ideas

Six raffles highlight 
Sunday evening 
Welcome Reception
User members are urged to 
keep a sharp ear Sunday eve-
ning during the Welcome Recep-
tion 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 
p.m. Here’s the lineup of prizes:
6:00 p.m. ....... Portable hard drive
6:30 ......................... $100 Visa card
7:00 ..................TomTom® XL GPS
7:30 ......................... $100 Visa card
8:00 ..................................Kindle Fire
8:30 ..............iPad 2 (16 GB, WiFi)
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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, availability, and reliability while holding emissions 
to the lowest practicable levels.

Program is under development. Prospective delegates and exhibitors  are urged to contact WTUI 
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meeting announcements as they are made available.       
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Receive 
WTUI
highlights 
online
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saying in the LMS100 
session when you’re in 
the LM2500 breakout.
Now you can “attend” 
all sessions.

Follow the Western Turbine 
meeting online at 
www.ccj-online.com/onsite

Or register (takes less than 
a minute) at 
ccj-online.com/subscribe 
to have the conference 
report delivered directly to 
your electronic assistant. 

WTUI online ad.pdf   2/2/12   7:06:49 PM

Index to advertisers
Advanced Turbine Support Inc .............................................................30
Aeroderivative Gas Turbine Support Inc ...........................................31
AFC-Advanced Filtration Concepts Inc ..............................................49
ANZGT Field Services ..............................................................................  9
Aviation, Power & Marine .......................................................................  2
BASF ..............................................................................................................29
Braden Manufacturing LLC ....................................................................  8
Bremco Inc ..................................................................................................14
Caldwell Energy .........................................................................................28
Camfil Farr Power Systems ....................................................................22
C C Jensen Inc ...........................................................................................55
CCJ Archives ...............................................................................................61
CCJ ONline Buyers Guide ......................................................................53
CCJ ONsite ..................................................................................................62 
Chromalloy ..................................................................................................  7
Cormetech Inc ...........................................................................................32
CSE Engineering Inc .................................................................................46
Donaldson Gas Turbine Systems ........................................................15
DRB Industries Inc ....................................................................................48
Duct Balloon ...............................................................................................54
Eagle Burgmann USA Inc .......................................................................13
ECT Inc ..........................................................................................................45
Express Integrated Technologies LLC ............................................. 4, 5
Gasaway Engineering ..............................................................................42
Gas Turbine Controls Corp ....................................................................47
Generator Technical Forum ...................................................................58
GP Power .....................................................................................................33
G R Werth & Associates Inc...................................................................54
Groome Industrial Services Group .....................................................24
Haldor Topsoe ............................................................................................43 
Harco Laboratories Inc ............................................................................27
Hilliard Corp, Hilco Div ............................................................................34
Hy-Pro Filtration .........................................................................................51
IHI Corp, Power Systems Div ...............................................................41
IST, an Aecon company ..........................................................................39
Kellstrom Power Group ..........................................................................19
Kobelco/Kobe Steel Ltd .........................................................................17
Maximum Turbine Support ...................................................................36
Meggitt Sensing Systems .......................................................................40
Mitsubishi Power Systems Americas Inc ..........................................37
MTU Maintenance Berlin-Brandenburg  ...........................................35
National Electric Coil ................................................................................44
Nationwide Environmental Solutions ................................................52
PIC Group Inc .............................................................................................23
SSS Clutch Company Inc .......................................................................50
Strategic Power Systems Inc .........................................................12, 26
Structural Integrity Associates Inc ........................................................25
Sulzer Turbo Services ..............................................................................63
Swan Analytical USA Inc .........................................................................50
Thermal Chemistry ...................................................................................52
TransCanada Turbines Ltd ......................................................................11
Turbine Technics Inc ................................................................................21
Western Turbine Users Inc.....................................................................59
Wood Group GTS .....................................................................................64



www.sulzerts.com

Advanced technology is our daily business!

Sulzer Turbo Services is the largest third party high 
technology gas turbine generator repair company in the 
world.  We offer complete field overhauls, shop repairs on 
rotors and component parts, as well as coating services.  
Repairs are backed by over 30 years of experience.  

Advanced Technology Gas Turbine Rotor Final Inspection.

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
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