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Your TRUSTED One-Source
Inspection Provider.

The Industry Leader in Experienced & Accurate
Combustion & Steam Turbine, Generator
Borescope & In-Situ NDE Inspections. 24-Hour

Discover the Power of Experience, WOI’Id'Wlde
Technology & Proactive Onsite Assessments. Support

Advanced Turbine Support has strong alliances with multiple,
respected turbine and generator repair service providers. This,

NN
) o
coupled with the knowledge and experience gained by performing \ }" ’\

thousands of inspections annually, ensures we deliver critical
Now Offering: , \
‘ . j { : \‘

v Robotic Generator Inspections & Engineering by NEC
v Steam Turbine Services
* Steam Path Borescope Inspections
* Open Casing Steam Path Structural/ NDE Inspections
* Failure Risk Evaluation
* Engineering Repair Guidance
* Owner s Engineering Representative

information to optimize your turbine’s reliability and efficiency.
2,

Scheduling & Technical Information Report Reviews & Recommendations
Michael Hoogsteden, Director Of Field Services Brett Fuller, Field Service Manager
727.631.1467 404313.0085
mhoogsteden@advancedturbinesupport.com bfuller@advancedturbinesupport.com
Business Administration & Estimates Owner Contact Information
Chris McGinley, Operations Manager Rod Shidler, President/Owner
352.231.5284 3523022364
cmeginley@advancedturbinesupport.com rshidler@advancedturbinesupport.com
Rick Ginder, (E0/ Owner
352.262.5448

rginder@advancedturbinesupport.com

SUPPORT ¥ n)

AdvancedTurbineSupport.com Follow Us on Linkedin
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CCJ ONline, www.ccj-online.com.
Your one-stop-shop for industry informa-
tion. Here you can find the latest CCJ,
archives, industry best practices, user-
group information, and vendor services.
Let our search engine direct you to the
material you nee§

CCJ ONsite, www.ccj-online.com/
onsite. Our up-to-the minute informa-
tion portal. Live reports from the field
and the industry’s most important user
group meetings. Email updates keep
users informed of the latest technical
developments and solutions.

CCJ ONscreen, www.ccj-online.com/
onscreen. Our interactive web-based
learning resource with a classroom feel.
Meet screen-to-screen with industry
experts, listen and view presentations,
and connect with fellow users from the
comfort of your office.
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elcome! On behalf of the board of directors, officers,
Wand support staff, thank you for being a part of West-

ern Turbine Users’ Conference 2019. What began as
a small group of LM2500 and LM5000 owners desperate to
share information and experiences has grown into the indus-

try's largest gas-turbine users group with over 1100 members
worldwide.

The power-generation industry is changing rapidly. As fos-
sil fuel and nuclear plants are forced to shut down, the Clean
Power Plan mandates historic levels of renewable energy and
energy storage. This is challenging our LM turbines to start
faster and more often, operate at lower emissions, and turn-
down to very low outputs—all while staying reliable and avail-
able under budget. Natural-gas prices are at unsurpassed lows
with a stagnant forecast amplifying the feasibility and relevance
of gas turbine/generators. To stay relevant, we need our
aeroderivative engines to be more flexible, adaptable, and ver-
satile than ever before.

Please join us in the sharing of GE aero experiences. We
must challenge equipment suppliers, gas-turbine engineers,
and owner/operators to improve their products and operations
to maximize the performance and lifetimes of our gas turbines
and facility support equipment. The WTUI annual conference is
a perfect setting to discover solutions to your operational issues
by allowing professionals to network with industry-experienced
personnel.

The conference program includes technical breakout ses-
sions for the General Electric LM2500, LM5000, LM6000, and
LMS 100 product lines and a robust exhibition hall with over
180 vendors ready to serve you. Plus, there are special tech-
nical presentations by industry experts on various O&M issues
pertaining to gas turbines and balance-of-plant equipment. In
addition to the conference program, a golf tournament, bowling
tournament, and special Monday Night Reception are offered.

Chuck Casey
President, WTUI

2020 Conference & EXpO - march 29 - April 1

Long Beach Convention Center

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 conference staff today, by e-mail (info@wtui.com), and ask to be placed on the mailing
list for meeting announcements as they are made available.

29th Annual Conference, Las Vegas, 2019 3



Stack Balloon for Layups

Is there a layup in your future? Our Duct
and Stack Balloons can help reduce off line
corrosion in Gas Turbines and HRSGs. After
shutdown scale will start to form due to high
dew point and high humidity levels. When
used with a dehumidifier you can keep the
humidity level at or below 35%! Experience
has shown that the best method during
layups is prevention and you'll also reduce
opacity excursions during your next startup.

Duct Balloon®- Since 1998

For more information please visit:
www.ductballoon.com

TECHNICAL

Independent SCR & CO Catalyst
Management Services

A,

Full SCR/CO System Evaluation

SCR Catalyst Testing Low Load Operation
CO/VOC Catalyst Testing  Fleet Risk Management
Operator Training SCR/CO System Consulting
AlG Tuning Procurement Assistance

Call 484.320.8608 or services@environex.com
to get the most out of your catalyst systems

Wisit www.environex.com for more information
L W | TP alea 1] e R
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Where to 8O (see floor plan, p 6)

Registration: Grand Ballroom Foyer
Exhibit Hall: Pavilion B/C/D

LM2500 Breakout Meetings: Sonoma C/D

Chair: Garry Grimwade, Riverside Public Utilities
LM5000 Breakout Meetings: Laguna

Chair: Perry Leslie, Yuba City Cogeneration
LM6000 Breakout Meetings: Napa

Chair: Andrew Gundershaug, Calpine Corp
LMS100 Breakout Meetings: Sonoma A/B

Chair: Steve Worthington, Arizona Public Service Co

Sunday, March 17

AFTERNOON

2:00to 7:30 Registration

3:30t0 5:30  Welcome/Conference Familiarization, Sonoma A/B
All conference attendees

EVENING

5:30 to 8:30 Exhibitor-Sponsored Welcome Reception, Exhibit Hall
All conference attendees and spouses/guests

Monday, March 18
MORNING
7:00 to 4:00
7:00 to 8:00

Registration

Breakfast, Pavilion A

All conference attendees
Women in Power, Palm

General Session, Grand Ballroom
All conference attendees

9:00 to 5:00 Exhibit Hall open

Must have name badge to enter

9:00to 10:15 Presentations by ANZGT, IHI, MTU, TCT,
Grand Ballroom

All conference attendees
10:15 to 10:45 Break, Exhibit Hall and Ballroom Foyer

10:45 to 11:45 Gas-Turbine Business Update, Grand Ballroom
Mark Axford, Axford Turbine Consultants LLC

All conference attendees

11:45to noon GE Services Presentation,
Grand Ballroom

All conference attendees
AFTERNOON
Noon to 2:30 Lunch/Exhibits, Pavilion A/B/C/D
All conference attendees, must have name
badge to enter
Breakout Meetings: LM2500,
LM5000, LM6000, LMS100

Users, Authorized Service Providers, GE

7:00 to 8:00
8:00 to 9:00

2:30to 5:30

EVENING
6:00t09:00 Monday Night Reception, Grand Ballroom

All conference attendees and registered
spouses/guests, must have name
badge/wristband and must be 21 years old

for entry.

Western Turbine Users Inc



PROGRAM ...

Tuesday, March 19
MORNING
7:00t0 400 Registration
7:00t0 8:00 Breakfast, Pavilion A
All conference attendees
8:00t02:30  Exhibit Hall open
Must have name badge to enter

8:00t09:30  Breakout Meetings: LM2500, LM5000,
LM6000, LMS100
Users only

9:30t0 10:00 Break, Exhibit Hall and Ballroom Foyer

10:00to noon Breakout Meetings: LM2500, LM5000,
LM6000, LMS100

Users, Authorized Service Providers, GE
AFTERNOON

Noonto 430 Lunch/Exhibits, Pavilion A/B/C/D
All conference attendees, must have name
badge to enter
2:30t05:30  Special Technical Presentations
All conference attendees
23010330 1. “Installation and Removal of Ameriflex
Couplings,” Ameridrives, Napa
2. "Ageing HRSG Inspection and Maintenance
Priorities,” HRST Inc, Sonoma C/D
3. "CCJ's Best Practices,” Sonoma A/B
3:330t04:30 1. "Boro-blending,” Reed Services, Napa

2. "Electric Generator Maintenance/Rotor Pull,”
Mega-Watt Consulting, Sonoma C/D

3. “Application of Reliability and Maintainability of
GTs on Fleet Management,” Sonoma A/B

43010530 1. “Tunable Diode Laser for NHz Measurement,”
CEMTEK Environmental, Napa

2. "Online Monitoring of Stator Endwinding
Vibration,” IRIS Power, Sonoma C/D

3. “Excel for Daily Reports and Calculating Simple
KPIs,” T2E3, Sonoma A/B

Wednesday, March 20
MORNING
7:00t0 8:00 Breakfast, Grand Ballroom Foyer

8:00to 1030 Breakout Meetings: LM2500, LM5000,
LM6000, LMS100
Users, Authorized Service Providers, GE

10:30 to 10:45 Break, Grand Ballroom Foyer

10:45 to 11:45 GE New Products Update, Grand Ballroom
All conference attendees

11:45 to noon Wrap-up/Adjourn, Grand Ballroom
All conference attendees
29th Annual Conference, Las Vegas, 2019
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. Generator Te tmg Servi

- Generator Repair Services
-Sta‘tor Rewinds, Rewedges, F Iy inding & Core Repairs
-Rot — Rewinds, Retaining Ri :
*Condition a: s?ssment for unit lif:
*Emergency Lsponse On Site in

qe planning
ittle as 24 hours!

; 'AGTServices specializes in pro
. generator test, inspection, and
. can provide all services recomme

€

‘ g time saving
ir solutions. We

S$SS® Clutch builds the widest
range of high power, automatic,
overrunning, gear-type clutches

| 500 ft-1b to 3,000,000 ft-Ib Torque

m 100 kW to 400,000 kW

M Speeds up to 17,000 rpm

B Encased and Shaft Mounted Designs

SSS Clutch Company, Inc.

®  www.sssclutch.com

SSS Gears Limited
WWW.SSsgears.co.uk
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The burden of protecting my generating assets
from cyber threats is overwhelming.

"‘" —-"- There must be a way to lighten the load while
strengthening my security posture.

YOU CAN DO THA

Streamline cybersecurity program management, alleviate resource constraints and safeguard all your
generating assets with the help of Emerson’s uniquely qualified team of experts. Backed by more than five
decades of global power industry experience, our cybersecurity specialists bridge the gap between IT and OT to help
you implement best practices, mitigate risk, meet regulatory obligations and, above all, maintain reliable operation
of all your generating assets—whether fossil-fueled or renewable, single unit or large fleet. We tailor our platform-
independent solutions to you, whether you're just getting started, want to strengthen and simplify your existing
program, or need on-the-ground tactical support. We’re the experts in cybersecurity for the power generation
industry—so you don’t have to be. To learn more, visit www.Emerson.com|Cybersecurity-Power

L
The U.S. Department of Homeland Security, under the U.S. SAFETY Act, has designated é
Emerson’s Ovation Control Solution, including the Power and Water Cybersecurity Suite v
and Cybersecurity Services, as Qualified Anti-Terrorism Technology. For more information
g on what protections the Designation provides, visit https://www.safetyact.gov. E M E RSO N ™

© 2019 Emerson Automation Solutions. All rights reserved. The Emerson logo is a trademark and service mark of Emerson Electric Co.

CONSIDER IT SOLVED




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 %OHSISTS 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 oll

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—Oiriginal 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

Having Bus Duct Issues ?

Consider Crown Electric's (lrcular Non-Seg
Westinghouse developed|- specrﬁcallyfanT'

Up t07,500 amp 110kv B.1.L.

|
= T”-"m

. Bmlt like |sa Phase;
Impervious to Poor Environments and Cycling Conditions
! - Evaluates competitively with traditional non-seg
« Virtually maintenance free;

3

#

All porcelain stand-off mqu!atms Snlrdhr 'L'.':-Ided (ondmtnr-. & Housing

o _-'Tum I{ey Engmeenng, Install

513 539-7394

Fabricators to the Utility Industry
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KEEP THE CONTROL

LEGACIES
DIE

OUR EXPERTISE
KEEPS YOUR

s L L

CONTROLS
EVERLASTING

Not only does GTC have the world’s largest ;

inventory of GE Speedtronic & Excitation ' | T ‘lA “““““

controls, we also test all of our parts, prior | B ““‘
to delivery. Our state-of-the-art testing Nh“““
and repair facility ensures you receive the

highest quality possible.

As the expert in GE Speedtronic & Excitation controls, we also offer:

Field Services Training Courses Asset Recovery

KEEP YOUR OPERATIONS RESILIENT WITH GTC.
LET OUR LEGACY BUILD YOURS.

Registered
Gas Turbine Controls | +1 914-693-0830 | www.gasturbinecontrols.com

Quality
Management




OFFICERS!

Chuck Casey
President

Chuck is Utility Gen-
eration Manager
for Riverside Public
Utilities (Calif), which
serves 280 MW over
110,000 electric resi-
dents and business customers with an
LM2500 combined cycle, four LM6000
peakers, and four GET10B1 peakers. He
has 32 years of generation experience—
specializing in plant construction and com-
missioning, and regulatory compliance.
Before joining Riverside in 2004, Chuck
was a plant operator, I1&E technician, plant
manager. and consultant for Stewart & Ste-
venson, GE, and PurEnergy. He began his
career as a nuclear electrician on US Navy
fast attack submarines. Chuck was elected
President of WTUI in 2013; during his 18
years with Western Turbine he has been
LM6000 session chair, secretary, exhibit hall
manager, and a member of the Board of
Directors. He also serves as Chairman of the
Southern California Public Power Authority
Generation Group and participates in other
industry user groups.

Jim Bloomquist
Vice President
Jim served as a
WTUI board member
before being elected
one of the organiza-
tion’s vice presidents.
He has more than 40
years of experience
with Chevron and is a subject-matter expert
specializing in major electrical power sys-
tems and process and gas-turbine cogen-
eration facilities. Jim currently leads the
Electrical Engineering Team for Chevron's
California San Joaquin Valley Business Unit,

an upstream oil producing company.

Bill Lewis
Vice President

Bill is Plant Man-
ager of a 700-MW
combined-cycle
facility in Lebanon,
Pa. Previously, he
was Plant Manager
of PPL Generation
LLC's Lower Mount
Bethel Energy LLC. Before that assignment,
he was responsible for the company’s
simple-cycle peaking gas turbines located
in Connecticut, Pennsylvania, and lllinois.
Lewis served six years in the US Navy as

10

a Gas Turbine Specialist, rising to the rank
of Petty Officer First Class before taking a
shore-side job.

David Merritt
Vice President
David is a member
of the executive
team for Kings River
Conservation District
(KRCD), responsible
for the California
public agency's pow-
er-resources development, flood operations
and maintenance, and environmental/fish-
eries and grant programs. Prior to joining
KRCD, Merritt worked for GWF Power Sys-
tems/GWF Energy LLC for 19 years as part
of the California IPP's management team
overseeing nine assets. He was honorably
discharged from the US Nawy, serving in the
aviation field. Merritt holds a BA certification
from UC Irvine and currently is completing
a certification program in Organizational

Leadership at that institution.

Ed Jackson

Vice President
Ed is Plant Manager
of Missouri River
Energy Services'
Exira Generating
Station in Brayton, _
lowa. His gas-turbine I
experience includes "y f
Allison 501s, Solar
Centaurs, LM2500s, and LM6000s. Pre-
viously he was a combined-cycle plant
supervisor at Maui Electric Co and a field
service and commissioning engineer for
Stewart & Stevenson. Jackson spent eight
years in the US Navy as a GT systems
technician (electrical).

Wayne Feragen
Treasurer

Wayne is Senior
West Coast Plant
Manager for Nores-
co, currently respon-
sible for powerplants
in Colton, Calif, and
San Diego. Wayne
has over 25 years of
powerplant experience, starting as a Gas
Turbine Electronics 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 Webmaster
for the last nine years.

Jermaine Woodall

Secretary
Jermaine is a Fleet
O&M Manager for
Exelon Generation.
He has worked in
various powerplant
settings comprised
of peaking units,
frames, and renew-
ables. Jermaine brings 16 years of indus-
try experience to WTUI, gained in posi-
tions such as Instrumentation Controls
& Electrical Technician. He also served
in the US Navy for 10 years as an Avia-
tion Electrician's Mate. An alumnus of
the University of Phoenix, his academic
credentials include Master of Business
Administration and Bachelors of Sci-
ence in Management with a minor in
Electronics.

Mike Raaker
Historian/
Ambassador

What do diapers, toi-

let 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 com-

pany'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 Charlene’s, participa-

tion in WTUI.

John Hutson
Board Member

John is a plant man-
ager for NAES at the
Orange Grove Ener-
gy Center in Cali-
fornia’s San Diego
County. The facility
is owned by J-POW-
ER USA Develop-
ment Co, one of the largest indepen-
dent power producers in the world. John
has over 20 years of power-generation
experience—six years in the US Navy, four
years on Siemens frame units, and eight
years on GE aeros. He has managed O&M
for both LM2500 and LM6000 engines.
John has a BS in Nuclear Engineering
Technology from Thomas Edison State
College and an MBA from the Univ of
Connecticut.

Western Turbine Users Inc



HRSG
MAINTENANCE

SERVICES

+ SCR Catalyst Cleaning
& Repacking

+ CO Catalyst Cleaning
& Repacking

+ Ammonia Injection
Grid Cleaning

- Ammonia Vaporizer Cleaning

* SCR & CO Catalyst
Replacement

* HRSG Tube Cleaning

* Inlet Filter House
& Duct Refurbishment

Corporate Headquarters
155 Franklin Turnpike
Waldwick, NJ 07463
(800) 505-6100

www.groomeindustrial.com

GROOME
INDUSTRIAL
SERVICE GROUP




Charles Lawless
Board Member
Charles joined South-
ern California Edison
Co as an IC&E tech-
nician in 2007 after
serving as an elec-
trician’s mate on a

nuclear submarine bl
from 1998 to 2007.

At SCE, he was assigned to five LM6000
peakers. Charles earned a Bachelor's in
Business Administration in 2012 and an
MBA in 2013 from the Univ of Phoenix. He
was promoted a year later to O&M supervi-
sor for the utility's peakers. More recently
he was appointed maintenance supervisor
for two 7FA frame engines. SCE experience
also includes responsibility for 25 solar PV
installations and two fuel-cell plants.

Andrew Robertson, PE
Board Member

Andrew works for

Wellhead Services Inc

in the Fresno area.
He oversees the O&M
for an LM6000-pow-
ered combined cycle,
simple-cycle LM6000,
two plants equipped :
with P&W FT4s, and two 1.5-MW solar facili-
ties. Andrew has been with Wellhead for 16
years and is a subject-matter expert for SCRs
and emissions monitoring systems. Before
joining Wellhead he spent seven years at
Air Products & Chemicals managing cylinder

\ RIN RB - i = ALV
filling operatlons and distribution. Andrew
served five years in the US Navy as a nuclear-
trained officer in the submarine service. He
has a BS in Mechanical Engineering from the
Univ of California, Davis.

Rob Nave, PE
Board Member

Rob is the plant
engineer for Procter
& Gamble's largest
manufacturing plant,
located in Mehoo-
pany, Pa. He has
been responsible for
major maintenance
on P&G’'s Oxnard
LM2500 and LM6000. Nave also has
been involved in the maintenance, cost
forecasting, and technology transfer and
training on Mehoopany's W251B12, as
well as the front-end engineering, funding
justification, and procurement and installa-
tion of the Rolls Royce Trent 64 at that loca-
tion. He has been the cogeneration leader
for P&G since 2002. Following graduation
from West Point, Nave spent six years in
the US Army. He is a licensed Professional
Engineer in Pennsylvania.

Andrew Gundershaug
Board Member

Andrew is the general manager for Calpine
Corp's plants in northern California. Previ-
ously, he held various other positions at
those generating assets—including opera-
tions manager, maintenance manager, DCS
technician, and IC&E tech. Gundershaug

has been with Cal-
pine since entering
the industry in 1998
as IC&E tech at the
Watsonville Cogene-
ration Plant, following
graduation from UC
Santa Cruz. He cur-
rently serves on the
WTUI board and is in
his fifth year as chairman of the LM6000
Breakout Session. Earlier he served for
three years as LM5000 Breakout chair.

Alfred VanHart Jr
Board Member
Al'joined PSEG Power
LLC as a jet engine
technician in 2004
after retiring from the
USAF with 20 years
of service as an aero-
space propulsion mas-
ter craftsman. His pro-
pulsion background

includes the PWTF- e

33, GETF-39, GECF6-50c, GEF-110, 7EA,
and LM6000PC. Starting at PSEG he was
assigned to the turbine shop, rebuilding
and maintaining the peaking fleet which
consisted at that time of 96 FT4s, five 7EAs,
and eight LM6000s. Al was promoted to
generation supervisor in 2007, plant engi-
neer in 2010, and work control/CTE man-
ager in 2012. Since 2016 he has served
as engineering/technical manager/PSA
contract manager for the Peaking Div, now
equipped with five 7EAs and 17 LM6000s.

“ARS] 4

Boiler engineering,
repair, and upgrade
expertise.
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9 INsPECT.

ANALYZE.

Our engineers inspect hundreds
of HRSGs each year. Practical and
innovative recommendations.

HRSG performance, low load,
cycling, FAC, and failure analysis.
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Wayne Feragen
Board Member
Wayne is Senior West
Coast Plant Manager
for Noresco, currently
responsible for pow-
erplants in Colton,
Calif, and San Diego.
Wayne has over 25
years of powerplant
experience, starting as a Gas Turbine
Electronics 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 Webmaster for the

last nine years.

: AROU |
John Baker

WTUI Conference Familiarization
John is a Plant
Manager for River-
side Public Utilities
(Calif). Previously he
was O&M Manager
for Calpine Corp’s
Bethpage Energy
Center in Hicksville,
NY, responsible for
two LM2500s and
two LM6000s. He started his gas-turbine
career with Calpine at Watsonville, later

i RIN RE A { P Alvi
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. He served nine years as
session chair of the LM2500 group.

Garry Grimwade
LM2500

At Riverside (Calif)
Public Utilities, Garry
is responsible for
operating and main- |
taining four LM600O0s,
four GE10s, and an
LM2500-powered
combined cycle.
Before his involvement with land-based
aero engines, Garry spent a decade working
with “bigiron,” incdluding a 700-MW merchant
facility and two GE “H" frames. He immigrated
to the US in 1994 from the UK and joined
the US Navy as an aviation machinist's mate,
serving as a special-missions crewman. After
leaving the service, Garry spent five years at
the Pacific Gas Turbine Center (FAA Repair
Station) as the lead in the rotor-balance
department overhauling JT-8 and JT-8D
engines.

Perry Leslie

LM5000
Perry was plant manager of Wellhead Elec-
tric Co’s Binghamton Cogeneration Plant
from August 2017 until its closure in Feb-

ruary 2018. He also
has been a Plant
Technician for the
Yuba City Cogen-
eration Plant since
2004. Responsi-
bilities include 1&C
and mechanical
maintenance, and
operations. Plus, he
is the GT management team leader
for Wellhead. Previously, Perry spent
six years as a field service technician
for GE in the Bakersfield area, working
on LM1600, LM2500, LM5000, and
LM6000 engines. Earlier he served in the
US Navy for six years as a GT systems
technician—electrical (GSE).

Andrew
Gundershaug
LM6000

Andrew is the gen-
eral manager for Cal-
pine Corp's plants in
northern California.
Previously, he held
various other posi-
tions at those generating assets—includ-
ing operations manager, maintenance
manager, DCS technician, and IC&E tech.
Gundershaug has been with Calpine
since entering the industry in 1998 as
IC&E tech at the Watsonville Cogenera-
tion Plant, following graduation from UC

Shaping the future of
gas turbine washing

Zokman Froducts Inc.

Email: zzokman@aol.com
Cage Code: INCUD
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Realize your dreams

Cheyenne
Service Center
(CSQ)

A
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Maintenance Needs |

Are you s satisfied W|th th_eiserwces angIablgtgyou for) yo r LM6000 englnes7

At IHI, we are all ears, I|sten|ng to respond to your speC|f|c requnrements erX|ny and
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We Were Built
FORTHIS.

From scheduled maintenance
to emergency outages,
our expert team
can improve efficiency,
extend asset life,
and maximize performance
on all of your aeroderivative
turbine and equipment assets.

RV
$§ ProEnergy

US Corporate Office | 660.829.5100
proenergyservices.com
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Santa Cruz. He currently serves on the
WTUI board and is in his fifth year as
chairman of the LM6000 Breakout Ses-
sion. Earlier he served for three years as
LM5000 Breakout chair.

Steve Worthington
LMST100

Steve is plant man-
ager of Arizona
Public Service Co's
Ocotillo Power Plant
in Tempe, which is
equipped with the
following peaking
units: five LMS100s,
10 LM6000s, four
W501AAs, one GE 7EA, and one GE Frame
5. Prior to joining APS six years ago, he
worked at a few eastern utilities and served
honorably in the US Navy for 12 years.

Wayne Kawamoto

Executive Director
Wayne was one of
the founders of the
Western Turbine
Users. He served
on the first Board of
Directors and was
the organization’s
treasurer from incor-
poration in 1990
until Dec 31, 2017—the day he retired as
plant manager of Corona Energy Partners
Ltd and shuttered that facility. Wayne's
retirement was short-lived; he was appoint-
ed WTUI's executive director Jan 1, 2018.
He has a BS in Civil Engineering from the
Univ of Hawaii and has held numerous
positions in project management through-
out his more than four decades of profes-
sional employment.

Wayne Feragen
Webmaster

Wayne is Senior
West Coast Plant
Manager for Nores-
co, currently respon-
sible for powerplants
in Colton, Calif, and
San Diego. Wayne
has over 25 years of
powerplant experience, starting as a Gas
Turbine Electronics 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 Webmaster
for the last nine years.

Charlene Raaker
Registration Coordinator
As WTUI's Registration
Coordinator (and Mike
Raaker's better half),
Charlene has been
supporting the orga-
nization 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.

Online training
on-demand at
NO COST

Access the complete course
on generator monitoring,
inspection, and maintenance,
conducted by Clyde Maughan,
president, Maughan Generator
Consultants LLC, at
www.ccj-online.com/onscreen.
The program is divided into the
following manageable
one-hour segments:

B Impact of design on reliability
m Problems relating to operation

m Failure modes and root
causes

m Monitoring capability and
limitations

m Inspection basic principles
H Test options and risks

m Maintenance basic
approaches

www.ccj-online.com/onscreen
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How one screw compressor gives you
greater value than two reciprocating machines
in fuel gas boosting for gas turbines

1. No Standby Required.

Still thinking about reciprocating 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.

2. 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.

Call Kobelco today to find out how one compressor can multiply your savings.

Ask Kobelco! The Best Solution for Any Gas Compression.

Kobe Steel, Ltd. Kobelco Compressors America, Inc.
Tokyo +81-3-5739-6771 Houston, Texas
Munich +49-89-242-1842 1-713-655-0015

KOBE STEEL GROUP 7 iy

sales@kobelco-kca.com

www.kobelcocompressors.com



Gas-turbine operating
metrics in an uncertain

energy market

Interview with Salvatore A DellaVilla Jr, CEO, Strategic Power Systems® (SPS)

al DellaVilla, Strategic Power Sys-
tems’ CEO (Sidebar 1), typical-
ly begins preparing for annual
meetings of the Western Tur-
bine Users Inc during holiday quiet time
when he can reflect in solitude on the
highlights of the year winding down and
how they might impact the electric-
power business in the year ahead.
DellaVilla called CCJ's offices in
early January to tell the editors
that the déja vu he normally
experiences when reflecting on
the industry he has served for
more than two-score years was
replaced this year with a feeling
of what the organizational theorist
Karl Weick calls vu jadé—the feeling
or sense this is something that has never
been experienced before.
“The global market that we all live and
work in today,” he said, “is dynamic and

very challenging. The global disruption
is palpable, whether from the influx and
growth of renewables or from the tech-
nical and policy changes that influence
investment in conventional generating
assets. The bottom line: We now work in
an ‘uncertain market

"Our market also has become an

industry of headlines,” he continued. “In
this competitive and uncertain time we are
reading and talking about the survival issues
of the largest suppliers to the electric-power
industry, GE and Siemens. We hear about
the massive financial investment Elon Musk
has made in batteries, for cars and industry,
and the problems he is having.
“We hear about
NORTHRAS AEP's proposed
$4.5-billion Wind
Catcher Energy Con-
nection project incor-
porating 2000 wind
turbines and 360-mile
transmission line to move
renewable energy from
the Texas panhandle to Tulsa
where the existing grid would
be used to distribute the power
to customers. Next we learn
that what would have been

1. Who is SPS®?

Strategic Power Systems® Inc, Charlotte,
NG, is the industry’s leading analytics
consultancy specializing in the collection,
analysis, and dissemination of O&M data
for owners and operators of generating
plants—in particular those powered by
gas turbines. The firm, formed by CEO Sal
Dellavilla more than three decades ago,
gained recognition quickly because of its
work in support of the Western Turbine
Users, which began in fall 1990—a few
months before the group incorporated.
Recall that Western Turbine serves
owner/operators of GE aeroderiva-
tive gas turbines, today focusing on
the LM2500, LM5000, LM6000, and
LMS100. The popularity of the LM2500
and LM5000 grew rapidly as the
power block of choice for many of the
cogeneration systems installed to take
advantage of the Public Utility Regula-
tory Policies Act, enacted in 1978. Purpa

opened up the generation market to
non-utility entities as long as their facili-
ties met certain size, fuel, and efficiency
criteria. California was fertile territory for
cogen systems.

WTUI offered users, some of whom
already were meeting at various plants
on an ad hoc basis, a formal structure
to support the expanding base of
operators. The organization’s leadership
understood new users would require
operating knowledge and experience,
and would share their desire for con-
tinuous product improvement.

They also understood the need to
establish and follow a uniform process
that WTUI, as an organization, could use
to track and report the availability and
reliability performance of the LM5000
and LM2500 fleets.

The objective was to have unbiased
and accurate data to document the
performance of gas turbines and other
plant equipment. Users wanted data

and metrics they could share among
themselves, and with GE. These goals
were enabled by SPS's Operational Reli-
ability Analysis Program (ORAP®) and
use of this data engine was supported
by WTUI and GE.

DellaVilla and company went to work
and issued their first ORAP report in
June 1991, just three months after the
incorporated user group's first meet-
ing. It included data from 24 operating
plants representing 19 LM2500s and
14 LM5000s and provided an overview
of the reliability metrics that the user
desired—including component causes of
downtime and engine removal rates.

SPS's service to WTUI members
and owner/operators of other engines,
including today's largest and most
sophisticated frames, has grown dramat-
ically over the years in terms of number
of participants, extent of equipment cov-
erage, depth of data analysis, and speed
of information delivery.
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We are your J§
engine experts

MTU

Power

Knowledge is power. So is efficiency, competence and flexibility. But above all, it is dedication
and passion that make the difference. At MTU Power, we combine hands-on experience
with new approaches as well as fast, global responses. And we never give up until an optimal
solution has been found. This is what makes us a leading provider of cost-efficient and reliable
maintenance repair and overhaul solutions for LM series turbines and their packages.
24/7 services for LM2500, LM2500+, LM5000, LM6000

power.mtu.de



Table 1: Key performance
indicators for aero engines

developed from ORAP @

simple-cycle RAM met-

rics
2012-

2018 2017 2016
Parameter Aero Aero Aero
Peaking units:
Annual service hrs 346 411 446
Annual starts 95 112 113
Service hrs/start 36 3.7 3.9
Service factor, % 40 47 541
Capacity factor, % 29 383 3.9
Output factor, % 67.6 64.8 70.1
Availability, % 90.7 87.2 92.6
Reliability, % 96.3 954 974
Cycling units:
Annual service hrs 1798 2026 1930
Annual starts 198 191 193
Service hrs/start 9.1 10.6 10.0
Service factor, % 205 231 22.0
Capacity factor, % 15.0 17.8 14.6
Output factor, % 742 80.6 69.2
Availability, % 89.3 91.6 92.1
Reliability, % 95.8 96.0 96.4
Baseload units:
Annual service hrs 6718 6801 6603

Annual starts 55 52 63

Service hrs/start 121.8 130.0 104.6
Service factor, % 76.7 77.6 754
Capacity factor, %  55.1 69.4 59.5
Output factor, % 72.4 89.1 79.8
Availability, % 919 91.7 924
Reliability, % 96.3 96.4 96.9

Note: LMS100 included with Aeros

Table 2: Comparing capacity
(CF), output (OF), and reserve
standby (RSF) factors
regionally

2018 2017 2012-2016
Parameter  Aero Aero Aero
West:
CF, % 15.4 14.6 17.3
OF, % 73.0 73.8 80.2
RSF, % 66.4 67.5 69.9
Midwest:
CF, % 15.0 13.2 13.3
OF, % 71.9 741 75.5
RSF, % 70.1 70.4 73.2
Northeast:
CF, % 229 21.2 13.2
OF, % 93.5 93.2 59.7
RSF, % 67.3 70.9 69.4
South:
CF, % 13.0 10.6 12.1
OF, % 80.3 7.7 78.8
RSF, % 77.6 72.8 77.7
Notes: West includes Alaska and Hawaii; LMS100
included with Aeros

the largest wind project in the US was can-
celed because utility regulators concluded
the project didn't offer sufficient benefits to
ratepayers and rejected it.

"All this uncertainty begs the question,
‘What is happening in the gas-turbine
market?’

“Fundamentally,” DellaVilla says, “the
question we have to answer is this: ‘What
role will gas turbines (both heavy-duty
frame engines and aeroderivatives) play
in this changing market (or set of regional
markets) and what will be the fuel of choice
or necessity?

“Perhaps,” he added, “we should

rephrase the question and ask, ‘What are

the opportunities for gas turbines as tech-

nology and fuel challenges evolve?”

Looking for answers, Dellavilla
reviewed data from a variety of sources,
including that published in the “BP Statis-
tical Review of World Energy 2018 Sum-
marizing, he said it shows that conventional
powerplants continue to play a significant
role in meeting the world's base-capacity
needs. Renewables have found a place in
the market, and while there is recognition
of their potential long-term benefit and
value, they are intermittent power at this
time—not baseload capacity.

Here are some important points Del-
laVilla gleaned from the BP report:

B Worldwide generating capacity totals
about 6300 GW. Nearly 60% of that
capability is installed in six countries:
China, the US, India, Russia, Japan, and
Germany—in that order.

B Over 86% of the primary energy con-
sumed in these six nations comes
from fossil fuels—with coal (for electric

production) and oil (for transportation)
continuing to play a very significant role.
Unfamiliar with the term “primary
energy”? It is defined as an energy form
found in nature that has not been sub-
jected to any human-engineered conver-
sion process. Fossil fuels (coal, oil, and
gas), biofuels, wind, solar, and nuclear
fuels are all primary sources of energy.

B China (60.4%), India (56.3%), Japan
(26.4%), and Germany (21.3%) are
major users of coal for power genera-
tion.

B Russia (52.3%), the US (28.4%), Ger-
many (23.1%), and Japan (22.1%) are
major users of natural gas.

B For the top six energy-consuming
nations combined, renewables con-
tribute only 3.8% of the electricity pro-
duced, with Germany leading at 13.4%.

B France, No. 7 on the list of largest
consumers, relies on fossil fuels for
53.5% of its primary energy—mostly oil
(33.5%) and natural gas (16.2%). Inter-
esting to note is that 37.9% of France's
electricity is produced by nuclear energy,
only 4% by renewables.

Setting aside the BP report, DellaVil-
la focused on the interrelationship between
energy and the environment. “We live in
a world that values a clean environment,”
he said, “and using advanced generation
technologies—including gas turbines—is
important to help us achieve that goal. There
is almost a universal acknowledgement that
carbon emissions, in the form of CO,, must
be contained. This puts us in a place where
we have never been before—vu jadé.

"Whether you believe in the need to
curtail greenhouse emissions or not,” the
SPS CEO added, “policy and regulations
influence the market, and the market acts
through technology selection and ‘buy deci-
sions! Just follow the investment money.

"Yet there is little press or recognition
that the 27% reduction in greenhouse-gas
emissions in North America has satisfied the

Table 3: Gas-turbine models arranged by peer group and OEM
Frame gas turbines Aeroderivative gas turbines

Vintage Tech E-Class F-Class Adv Class Next Gen <40 MW >40 MW
GE Ansaldo Hitachi Ansaldo MHPS GE Ansaldo GE GE
MS5001 AE942 H-25 AE 6 M501F MS9001H AE 36 LM1600 | LM5000
MS5002 GE H-80 4.3A M701F MS7001H GE LM2500 | LM6000
MS6001B MS7001E/EA  MHPS AE 94.3A Siemens MHPS MS7001HA MHPS MHPS
MS7001ABC | MS9001B M501D AE 26 V84.3 M501G MS9001HA FT4 FT4000
GTé/8B MS9001E M701D GE SGT-1000F M701G MHPS FT8 Siemens
GT9 GT8C Siemens MS6001F/FA  SGT5-4000F | M501GAC M501J Siemens | SGT-A65
GT11D GT1IN/NT W501D MS7001F/FA  SGT6-4000F | M701GAC M701J SGT-A05
GT13D GT1INMNIM  SGT-800 MSQ001F/FA  SGT6-5000F | Siemens M501JAC SGT-A20
3&;2116"5 gE ;E‘/ZE 1 SGT5-2000E mg;gg] Eg SGT6-6000G M701JAC Industrial

SGT6-2000E SGT5-8000H Siemens Olympus
W501A/B GT13E2 SGT6-3000E GT24 T5- HL | SGT-A35

SGT6-8000H SGT5-9000

\S/&Tg 00 W701D GT26 SGT6-9000HL
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Table 4: General characteristics of frame gas turbines by class

Market Baserating, Efficiency, Firing  Pressure State-of-the-art Year
segment MwW %  temperature ratio technology introduced
Vintage <100 (50 Hz) SC: <34 <1093C <12 None <1985
Tech <70 (60 Hz) CC: <55 <2000F
E-Class =100 (50 Hz) SC: <34 >1093C <15 Air-cooled turbine blades <1995
>70 (60 Hz) CC: <55 >2000F
F-Class >200 (50 Hz) SC: >34 >1260C >15 Aeroderivative compressor  >1995
>150 (60 Hz) CC: >55 >2300F design
Dry low-emissions combustor
DS or single-crystal turbine blades
Sequential combustion
Adv >300 (50 Hz) SC:>37 >1370C >18 Advanced HGP cooling >2005
Class >200 (60 Hz) CC: >58 >2500F Active clearance control
Next  >450 (50 Hz) SC: >39 >1600C >25 Advanced combustor cooling >2013
Gen >300 (60 Hz) CC: >60 >2900F Advanced thermal barrier coating

Notes: (1) The criteria described in the table are determining factors in the classification of individual designs and
are listed in priority order from left to right. (2) State-of-the-art technology refers only to the technology introduced
in a design/model at the date of introduction; it does not refer to retrofits made to enhance existing technology. (3)
Efficiency is stated for both simple-cycle (SC) and combined-cycle (CC) applications using the lower heating value
of fuel. (4) Base rating represents the simple-cycle equipment only.

Table 5: Key performance
indicators for E-Class engines
developed from ORAP®
simple-cycle RAM metrics

Table 6: Key performance
indicators for F-Class engines
developed from ORAP®
simple-cycle RAM metrics

2012-

2018 2017 2016

Parameter E-Class E-Class E-Class
Peaking units:

Annual service hrs 306 280

Annual starts 54 44 51

Service hrs/start 5.7 6.4 6.4
Service factor, % 3.5 3.2 3.7
Capacity factor, % 2.5 2.0 2.4
Output factor, % 79.6 72.8 63.0
Availability, % 92.8 93.0 92.9
Reliability, % 975 984 979
Cycling units:

Annual service hrs 2275 2254 2343
Annual starts 122 124 125
Service hrs/start 18.7 18.2 18.8
Service factor, % 26.0 25.7 26.8
Capacity factor, % 20.9 22.7 19.6
Output factor, % 83.9 88.4 72.6
Availability, % 90.5 919 9338
Reliability, % 96.8 97.5 985
Baseload units:

Annual service hrs 6488 6323 6644

Annual starts 54 51 56

Service hrs/start 120.4 123.1 119.5
Service factor, %6 74.1 722 75.8
Capacity factor, % 66.2 65.7 70.2
Output factor, % 88.3 88.9 91.1
Availability, % 911 891 913
Reliability, % 98.1 979 983

2012-
2018 2017 2016
Parameter F-Class F-Class F-Class
Peaking units:
Annual service hrs 291 462

Annual starts 28 33 45

Service hrs/start  10.3 9.5 102
Service factor, %6 3.5 3.5 5.3
Capacity factor, % 2.5 2.3 3.7
Output factor, % 70.8 72.7 69.8
Availability, % 94.0 89.7 92.6
Reliability, % 97.9 955 98.0
Cycling units:

Annual service hrs 2435 2438 2532
Annual starts 130 120 107
Service hrs/start  18.7 20.4 23.7
Service factor, % 27.8 27.8 28.9
Capacity factor, % 22.1 222 19.0
Output factor, % 79.9 78.3 66.7
Availability, % 90.6 89.7 916
Reliability, % 97.7 972 97.8
Baseload units:

Annual service hrs 6683 6487 6644

Annual starts 52 54 54

Service hrs/start 127.4 120.5 122.1
Service factor, % 76.3 74.1 75.8
Capacity factor, % 63.8 62.7 53.4
Output factor, % 84.3 84.9 70.2
Availability, % 90.1 89.3 90.6
Reliability, % 97.7 972 977

2. Definition of terms

Service hours is the number of
hours equipment is in service—that is,
generating either electricity or motive
force. In-service is generally measured
from a commercial perspective, from
the time when the equipment is fulfill-
ing its intended service until it is shut
down and that service has ceased.

Start. A successful start is achieved
when the breaker is closed and syn-
chronized to the grid (power genera-
tion) or the driven equipment has
reached stable operation (mechanical
drive).

Service hours per start is a mea-
sure of a piece of equipment’s aver-
age mission time, or the average num-
ber of hours the equipment operates
each time it is started.

Service factor is the percentage of
time a unit is in service.

Capacity factor is the percentage
of maximum possible generation
achieved over a given period, using
the stated unit capacity.

Output factor is the percentage of
megawatt production over a speci-
fied time period as a function of the
total megawatts that could have been
produced had the unit been operated
at its nameplate rating for the actual
operating hours. This statistic can be
calculated in either gross or net terms.
Net megawatts accounts for in-plant
usage of a portion of the electrical
output.

Availability is the percentage of
time the equipment is capable of
operating.

Reliability is the percentage of time
in a given period that the equipment
was not forced out of service.

desired reduction in CO, called for by the
Paris Agreement on climate change. This
positive reduction was accomplished by a
shift to natural gas, a reduction in the use of
coal, and the growth in renewables. No other
geopolitical region can make the same claim.
“Also, it is valuable to know how gas
turbines are performing. ORAP® operating
data compiled by SPS offers asset reliability
and availability numbers for the recent past,
and the present, offering perspective for the
selection of future generation resources. Plus,
it shows us how the installed base (or a seg-
ment of it) is operating regionally, and what
changes we have experienced over time"”
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ORAP data. Dellavilla then walked
the editors through the ORAP Simple
Cycle Plant RAM metrics (Sidebar 2) for
various classes of gas turbines—aeroderiva-
tives, E-Class, F-Class, and Advanced-
Class. When reviewing the information
presented in Tables 1, 5, 6, and 7, keep
in mind that “simple-cycle plant,” a term
typically used in the reporting of reliability
statistics, represents the basic gas-turbine
plant arrangement, including the following
equipment: GT, controls and accessories,
generator, and balance-of-plant equipment
to support the gas turbine and generator.

The information compiled in Table 1

comes from 621 aero units for 2018,
657 for 2017, and 834 for the 2012-
2016 period. Aeros in the sample include
engines from GE, MHPS (formerly P&W),
and Siemens AGT (formerly Rolls-Royce),
and represent units operating worldwide.
A regional analysis of aeroderivative data
for the US is presented in Table 2.

Table 3 is important for clarification
purposes. Mergers and acquisitions and
renaming of gas-turbine models in the
last five years or so might allow mis-
interpretation of the ORAP data if you
have not kept up on industry changes.
To illustrate: Engines formerly associated
with Alstom now appear with traditional
GE and Ansaldo assets.

You also may be unfamiliar with Sie-
mens’ current naming convention, par-
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Smarter catalysts: two |q (
Better emissions com m‘
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Clean air is our bE-JSi- ess. The GTER02 (NOx/C0-VOC) “Dual Function” catalyst will
help your plant meet|stricter.emission standards while improving performance and
profitability. GTC-802| combines two catalysts in one, delivering both superior
NOx reduction and joutstanding CO and VOC oxidation. Lowest pressure drop,

near zero SO, o{ida ion and reduced ammonia slip add up to improved heat

rate, increased power output and fewer cold-end maintenance issuas. GTG802 is
positioned downstream of the ammonia injection grid in the same location as the
current SCR catalyst.|As an added benefit, the catalyst allows direct injection of
liquid ammonia ojr_ urea in place of the traditional vaporized ammonia

il [



Badge Rules

User members who are registered conference attendees

Yellow
Depots (TCT, MTU, IHI, ANZ) + GE

Exhibitors

One-day pass, Monday only (excludes dinner)
Must have membership

One-day pass, Tuesday only
Must have membership

Press, publication companies, approved guests, SPS note-takers
Requests submitted by special interest groups/individuals which have
been approved in advance by the board of directors

Gray

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

— - .

sea =
NECHTION
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Y

Our unbguely designed tools are now avallable for JIC fittings]

*  In addition to our existing line of swaged type two farrule compression fittings, we now
offer tap and die kits for both AN/MS (aviation) and JIC (hydraulic) fittings.

= Repairs both internal and external threads

= JiC and ANSMS tap & die kits come w/a 37° angle seat lapping tool

= 100% manufactured In the USA

= Each size s anodized and color coded for easy tool box identification

www knechtionrepalr.com Info@knechtionrepalr.com Office: (307) 688-5051
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Table 7: Key performance
indicators for Advanced-Class
engines developed from ORAP®
simple-cycle RAM metrics

2012-
2018 2017 2016
Parameter Adv-Class Adv-Class Adv-Class
Peaking units: Not a duty cycle for this
asset class at this time.

Cycling units:

Annual service hrs 1708 1445 3486
Annual starts 18 8 22
Service hrs/start 93.3 180.7 161.6
Service factor, % 19.5 16.5 39.8
Capacity factor, %0 5.5 12.3 24.7
Output factor, % 26.2  74.6 62.9
Availability, % 89.8 96.1 92.1
Reliability, % 92.6 100 98.0
Baseload units:

Annual service hrs 7052 7148 7162

Annual starts 36 23 29

Service hrs/start 197.4 312.1 246.0
Service factor, % 80.5 81.6 81.8
Capacity factor, %0 68.3  74.0 69.5
Output factor, % 85.5  86.1 86.2
Availability, % 88.0 89.3 91.9
Reliability, % 98.3 97.3 99.0

ticularly after the company's purchase of
Rolls-Royce aero engines. Plus, as noted
above, what formerly were Pratt & Whitney
aero engines are now part of Mitsubishi
Hitachi Power Systems’ offerings.

Table 4 categorizes gas turbines by
firing temperature and pressure ratio to
differentiate among Tables 5, 6, and 7
for E-, F-, and Advanced-Class models.
Of interest, too, is that SPS engineers are
in the process of updating the technol-
ogy characteristics presented in Table 4
as they evolve over time. Follow these
developments in CCJ.

Information compiled in Table 5 comes
from 427 E-Class units for 2018, 473
for 2017, and 470 for the 2012-2016
period. The gas turbines in the sample
include engines identified in Table 3 from
Ansaldo, GE, MHPS, and Siemens operat-
ing worldwide.

Table 6 data come from 549 F-Class
units for 2018, 557 for 2017, and 646 for
the 2012-2016 period. Again, refer back
to Table 3 to identify the specific engines
included in the global sample.

Information compiled in Table 7 comes
from 25 Advanced-Class units for 2018, 27
for 2017, and 31 for the 2012-2016 period.

DellaVilla concluded the interview
with the following observation, “From
a review of the data presented, and
the operational levels gas turbines are
achieving, perhaps there is a bit of déja
vu after all. Natural gas and gas turbines
have played a major role in our nation's
energy mix for more than two decades—
and they will continue to do so for the
foreseeable future”

Western Turbine Users Inc




SOLVE THE PROBLEM *

CONSTANTLY REPLACING SEAL GASKETS?

Sisu’s Enhanced Gasket Retention System ﬁ“
=

for CO Catalyst modules effectively % ﬂ
confines the rope seal gasket, all but | =1 AR
eliminating gasket migration. Sisuisso Wiy
confident in our system that we include \/ =7 IR (Y
a 3-year warranty, with an option for up . ——

to 5 years.

SCR CATALYST MODULES SHIFTING?
Sisu has developed an integrated sealing
and positioning modification to control
module shifting and increase perimeter
sealing effectiveness.

PLC CONTROLS OBSOLETE?

With parts for the discontinued Fanuc

90-30 & 90-70 PLC increasingly difficult to

find. Sisu can turnkey your existing Fanuc “}__
90-class system to the PACSystems RX3i or |
Allen-Bradley CompactLogix PLC platform

with minimal equipment reconfiguration.

ELECTRIC HEATERS FAILING?
Eliminate electric heaters with:

=

S I S l I Charles Lockhart
clockhart@sisu-ee.com

™ 918.271.7322

ENERGY & ENVIRONMENTAL WWwWWw.Ssisu-ee.com
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Remove varnish.
Improve demulsibility.
Keep your oil in spec for

the life of the turbine.

Complete Turbine Oil
Conditioning Systems

» Remove varnish + lower MPC

» Remove water, acid, particulate,
gels, and dissolved metals

» Eliminate expensive unit
trips & fail-to-starts

» Lower ISO Codes + extend fluid life

» Protect servo valves and
critical components

» Proven to restore demulsibility

Visit us at WTUI booth #420

\~

to learn more, visit
hyprofiltration.com/SVR HY—PRO
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Company Booth Company Booth

GasTOPS Ltd 311 Metrix Instrument Co 208
GE 627  MPW Industrial Service 1005
GE Inspection Technologies 824 MTU 607
W L Gore & Associates Inc 805  Munters Corp 220
Groome Industrial Service Group 901  NAES Corp 418
Hach Company 120 National Electric Coil 1120
Hilco Filtration Systems 1102 National Heat Exchange Cleaning 216
Hill Brothers Chemical Co 121 National Mechanical Services Inc 825
HPI LLC 1017 Nederman MikroPul LLC (Pneumafil) 317
HRST Inc 105  nexGEN 920
Hy-Pro Filtration 420  OEM Parts Network 407
IHI 614  Olympus Corp 927
Industrial Air Flow Dynamics 1024 Orr Protection Services 222
Industrom Power 1226  Pacific Standard Environmental 123
Innova Global 1222 Parker Hannifin Corp 809
Integrated Turbomachinery Inc 1003 PCB Piezotronics 818
Iris Power - Qualitrol 107  Petrotech Inc 224
Johnson Matthey 917  ProEnergy Services 1001
Kobelco Compressors America 1210 Puretec Industrial Water 1016
Koch Filter 225  Quality Generator Services 223
Koenig Engineering Inc 206  Relevant Solutions/Switch Filtration 1002
Liburdi Turbine Services Inc 305  Rochem Technical Services USA Ltd 416
M & C Tech Group NA 827  Royal Purple Synthetic Oil 803
Machine Reliability. 125  SJ Turbine Inc 909
Marioff North America 102 Score Energy Ltd 201
Maximum Turbine Support Inc 703 SISU Energy & Environmental 719
Mee Industries Inc 1004  Sohre Turbomachinery Inc 322
Meggitt 804  SSS Clutch Co 127

WE’RE DIFFERENT BECAUSE WE ARE THE SAME
We come from power plant backgrounds and understand the industry.

BOOTH CALDWELLENERGY.COM
#408

- COMPLETE SYSTEMS - RETROFIT SYSTEMS - RENTAL SYSTEMS - AFTERMARKET PARTS -
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Keep it Clean.
Keep 1t Running. —

AAF pioneered (H)EPA filtration in gas turbines over 50 years ago.
Today, the advanced ‘Hydro’ product line repels water, oil,
hydrocarbons and salt.

| Reducing compressor fouling and eliminating frequent offline water washing.
| Extending component life and reducing maintenance.
| Increasing machine availability and reducing operational costs.

Contact us today for more information and to discuss our unique pre-filter
systems that extend filter life.

Make the Switch Today.

, GAS TURBINE
+1 502 637 0243 | aafgtsolutions.com BETTER AIR IS OUR BUSINESS® SOLUTIONS



Company Booth
StandardAero 1220
Strategic Power Systems Inc 815

STS Aviation Group 915 Numerical order by booth number as of February 15

Suez Water Technologies & Solutions 301 Booth Company
Sulzer Turbo Services Houston Inc 324 100 Detector Electronics Corp
Synergy Catalyst 725 101 Champion GSE
T2E3 Inc 307 102 Marioff North America
TAS Energy 1027 103 Evoqua Water Technologies
Tech Development 319 104 Beamex
Technical Training Professionals 921 105 HRST Inc
Teledyne Monitor Labs Inc 924 106 Eco Physics Inc
Thermo Fisher Scientific 321 107 Iris Power - Qualitrol
Toshiba America Energy Systems Corp 822 108 Drake Controls LLC
TransCanada Turbines 423 109 AMETEK Power Instruments
Turbine Inlet Cooling Assn 1218 110 VAW Systems
Turbine Logic 905 111 Woodward Inc
Turbine Technics Inc 402 114 Clean and Science Co Ltd
Umicore USA LLC 709 115 Airgas Specialty Products
Universal Analyzers Inc 1124 116 Caltrol Inc
VAW Systems 110 117 Cormetech Inc
VBR Turbine Partners 1204 118 Fossil Energy Research Corp (FERCO)
Vector Systems Ltd 1021 120 Hach Company
ViewTech Borescopes 1009 121 Hill Brothers Chemical Co
VIM Technologies 1108 122 California Analytical Inc
Wellhead Construction Inc 1228 123 Pacific Standard Environmental
Woodward Inc 111 124 Basler Electric Co
World of Controls Corp 904 125 Machine Reliability
Xona Systems 717 126 AGT Services
Zokman Products Inc 715 127 SSS Clutch Co

CORMETECH

CFEOR™

Most Complete Range of
Catalyst Solutions for Asset Optimization

M1 M2 M3
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BB ....oiiiiiisinssesssssssssssssssssssssssssss s Caldwell Energy
L o TSRO AP+M
416.. Rochem Technical Services USA Ltd
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L5101 OO Ameridrives
507 oo Baseload Power and Generation Parts & Services LLC

Chromalloy
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703. ..Maximum Turbine Support Inc

709 i Umicore USA LLC
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Generator Breakers
5000Amp - No Fans

For Timeless Protection

National
Breaker
Services,LLC

800 806.5552

Retrofit away your GCB problems and Take Your GAC Back

29th Annual Conference, Las Vegas, 2019
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Cust-O-Fab Specialty Services offers
a convenient single source contact

for construction and fabrication. We

provide cost-effective retrofit solutions

for your power generation project.

Safety, Quality,
Schedule & Value.

We provide the following cost-effective retrofit
solutions for your power generation project:
« Exhaust Plenum & Diffuser - Improved Design
« Exhaust Ductwork & Silencers - Improved Design
« Inlet Filterhouse & Cooling Systems
« Inlet Plenums, Ductwork & Silencers

« Inlet & Exhaust Expansion Joints

« Turbine Enclosures
« Power Piping Fabrication & Installation
« HRGS - Harp Repair & Replacement

Look to Cust-O-Fab for the experience, expertise and
dedication to provide a safe, well planned and efficient
project... every time.

e r v
A\ A 4 =
CUST-O-FAB

918.245.6685 - www.custofab.com
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O EthosEnergy

OEM approved LM fuel
nozzle & accessory services
to maximize the performance
of your assets

E On-time delivery

ey, M Consistent performance
ﬁ AS9M 0 E Within budget
U o/ Quick response

REGISTERED CERT. NO.: 0123165

m Aerospace Advanced Atomization Technologies & Parker Hannifin
FR— authorized global maintenance service provider & distributor
v ecunoioales of GE LM and LMS series products

i Purier darapers § Bl drister joist Vestew

Dynapower range of starters and starter accessories used on

@ Global maintenance service provider and distributor of the
SERVICE, INC. industrial and marine gas turbines

% Woodward Authorized Independent Service Facility (AISF) for
WOODWARD _ select LM accessories & LM6000 sprint water nozzles

| Business Parinar

For more information on how you can  Email accessories@ethosenergygroup.com
experience our dedicated and OEM- Or visit www.ethosenergygroup.com

approved services:




34

WESTERN TURBINE USERS INC
OFFICERS AND MEMBERS OF THE BOARD OF DIRECTORS

1990-2019

JIM AMAREL
DAN ARELLANO
BRYAN ATKISSON
JOHN BAKER
LEON BALLARD
JIM BLOOMQUIST
ALVIN BOYD
MARK BREEN
CHARLES BYROM
BILL CALDWELL
CHUCK CASEY
DEVIN CHAPIN
JACK DOW
DON DRISKILL
NORM DUPERON
TODD EMERY
WAYNE FERAGEN
BOB FIELDS
KEN GESTEL
ANDREW GUNDERSHAUG
DON HAINES
BRAD HANS
DAVE HERMANSON
JIM HINRICHS
HOWARD HOFEMANN
CHARLIE HOOCK
MIKE HORN
BRIAN HULSE
JOHN HUTSON

ED JACKSON
STEVE JOHNSON
WAYNE KAWAMOTO
JON KIMBLE
MARC KODIS
THOMAS KOEHLER
CHARLES LAWLESS
JOEL LEPOUTRE
BILL LEWIS
JAMES MCARTHUR
BOB MCCAFFREY
RONNIE MCCRAY
RICK MCPHERSON
DAVID MERRITT
ROB NAVE
BOB NELSON
BRENT NEWTON
FRANK OLDREAD
MIKE RAAKER
RICH RECOR
ANDREW ROBERTSON
HARRY SCARBOROUGH
TONY SKONHOVD
RICHARD SMITH
ERNIE SOCZKA
DON STAHL
JOHN TUNKS
AL VANHART
JERMAINE WOODALL
JIMMIE WOOTEN

Western Turbine Users Inc



ARNOLD PROVIDES ADVANCED
SINGLE-LAYER INSULATION
FOR THE EXHAUST DUCT OF

" ALL LM2500 - LM6000 MODELS

\ WE GUARANTEE:

{ - BETTER VIBRATION RESISTANC

Y - LONGER PRODUCT LIFETIME
\ - HIGHER THERMAL PERFORMZ
Y - OEM-APPROVED INSTALLATIC




MORE POWERTO YOU

With over a century of filtration expertise and the first to
manufacture air intake and pulse system components for
gas turbines, Donaldson® is well-equipped to put more
power in your hands.

Replacement Filters and Components
= Cartridge, panel and compact filters
= Pulse system valves, solenoids and controllers
= |nlet hood components

Certified Field Service Crews
4 = Filter/pre-filter changeouts
= System inspections and check-ups
= Coatings, corrections and component replacements

Donaldson.com

GTSgroup@donaldson.com CONTACTUS FOR
7 Donaldson.

FILTERS, PARTS, OR SERVICE

V FILTRATION SOLUTIONS 866-569-7256

© 2019 Donaldson Company, Inc.

SP ONS O | z S Alphabetical order by company as of February 15

Advanced Filtration Concepts ~ CEMTEK Environmental NAES Corp TransCanada Turbines

AGTSI EB Airfoils OEM Parts Network Turbine Technics

Airgas GasTOPS Rochem Technical Ser- Umicore

Ameridrives GE vices VAW Systems

ANZGT IHI SISU Woodward

AP+M Maximum Turbine Sup- StandardAero Xona Systems

Bradley Griffin LLC port STS Aviation Group Zokman Products Inc

Caldwell MTU Suez Water Technology Q
aTnud| THI ;

3 AIR NEW ZEALAND

Realize your dreams GAS TURBINES

RUANIRIWI
TURBINE
SUPPORT

Maintenance

MTU
\—

@

m i TRANSCANADA Ameridrives:
U i ICO re ¢ é TURBINES Altra Industrial Motion
maifwaf&-ﬁrr a bl fqﬁ:
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Varnish below MPC 5 - Always - Guaranteed!

The only system that works without chemicals
and shows when the inserts are fulll

Varn/sh on journal
bearing, gas turbine

Benefits

- Increase turbine reliability
and availability

/

Varnish on
valve spool

- No valve sticking of e.q.
lifting or tripping system

Install a

- Prolong lifetime of your oil CJC™Varnish Removal Unit
- for Gas & Steam Turbines
« Low maintenance costs and avoid
Before and after . . v "
installation . No system flushing Turbine Trips! Varnish on plate
of a CJIC™ Varnish Contact us - today heat exchanger

Removal Unit, VRU

C.C.JENSEN Inc.
Newnan, GA | USA | +1770 692 6001 | ccjensen@ccjensen.com | www.ccjensen.com

GOLD = W, woobwaRrD A"gas ﬂ

GASTO Pb ((J T[l!; EIEE

Tour CEM Sowvir [Or e Fiwer. AMdrvir, God A veiios indninn

@ ' aF’ m StandardAero
AGTSI _ @ QNAEs “STS

Sparing you parts from outage to online. Aviation Group

SILVER = YAW iz 'gtmdleygrifﬁﬂm (2 EB AIRFOILS, L.c

‘i‘r ‘itﬂnli‘ lnu.rnuus
an BTSN BRPIBRE coueany

+XONA svez2 EETE ROCHEMA
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1S0 9001
Certified Quality
Management
Systems

NATIONAL ELECTRIC COIL

800 King Avenue, Columbus, Ohio 43212 = 3330 East 14th Streel, Brownsville, Texas T8521

EMERGENCY OR PLANNEDIOLU

National Electric Coil’s Generator Sewiégé
Group will be at your site day or night,
helping you get your generator back online
as quickly as possible.

Our team of generator engineers, project
managers, logistics expeditors and experienced
site technicians are ready to help

you determine the best short-

and long-term options for

returning your unit

to service.

Rotors

Inspections & Testing

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 Sensitivity Testing
« Vibration Analysis

Stators

Inspections & Testing
Winding Manufacturing
Rewinds & Overhauls
Core Restacks
Rewedges

Generator Engineering Design
Repairs g g g

* OEMTILs
« Uprates
+ Upgrades

Call Us Today! 614-488-1151x105 or 724-787-4967
Email Us at necservice@national-electric-coil.com
See www.national-electric-coil.com for more about NEC and its services and products.
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GIVEAWAY!

Visit booth #1015 at WTUI and enter to win a free
trip to the Montreal Test & Learn Center for a

Gas Turbine Air Inlet Filtration training!
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AGTSI Teams with Eaton on Global Product Distribution for Aeroderivative Market.

In a new agreement with power management company Eaton, Aeroderivative Gas Turbine Support, Inc. (AGTSI)
of Boca Raton, Florida, has been selected as Eaton's official global distributor for aeroderivative, industrial

and commercial marine engine components and services.

Eaton’s products include dynamic and static seals, hoses and fittings, as well as specialty lube system sensors

and components. Eaton’s product reliability is proven across all gas turbine applications including aerospace,
ground based industrial, power-generation and marine propulsion.

"AGTHSI is well positioned to serve this highly specialized market and maintains a vast inventory of complex
products and components manufactured by Eaton. AGTSI also provides operators and repair facilities that
specialize in Eaton's marine gas turbines.”

Aeroderivative Gas Turbine Support, Inc. (AGTSI) was established in 2004 and is a global stocking
distributor of parts and assemblies for industrial and commercial marine gas turbines.

The company maintains an extensive inventory at its headquarters in Boca Raton, Florida

in order to fulfill customers’ “just in time” requirements.

AGTSI also facilitates component overhauls and maintains rotable exchanges for many of the parts.
For more information, please direct any request for quotes or information to quotes@agtsi.com

(or sales@agtsi.com) or visit www.agtsi.com

www.agtsi.com

AGTS I Email: sales@agtsi.com

PH: 561 994 0000
“All kinds of parts-one Kind of support.” Fx: 561 994 36m
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MAXIMUM
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PREMIUM SERVICE IN RECORD TIME!

Maximum Turbine Support's business is aero-derivative gas
turbine engines. Any downtime is too much downtime, especially
in tight times like these. Every moment your turbine is down,
you're losing money.

Our goal is to get your turbine running again as quickly as
possible, whether that means providing parts, service or
expert advice.

We warehouse replacement and upgrade parts for all models of
GE LM6000, LM2500, LM5000, LMS100 and LM1600. Because
we pack and ship parts anywhere in the world the day they are
ordered, you can get your repairs started in as little as 24 hours.
Now with our partnership with Esterline Advanced Sensors, MTS
will be the exclusive distributor for the Esterline “Weston” Rolls-
Royce Sensors for all of North America, South America and
Central America. This exclusive agreement

covers the Avon, RB211, Spey, Olympus and Trent Industrial
Gas Turbines.

Our responsiveness has made us famous in the industry, but our
expertise is often why customers call. When your needs go
beyond replacement parts, call Maximum Turbine Support. With
more than 20 years in the industry, our experience can be your
best resource.

Visit our inventory page to find your parts

IJJL[_L?_‘J_I.L[LU IfliL at wvl\iw.ma);imumturbine:upport.com,
. V[ . or call one of our experts a
1 U I-Lli |-|-L|- (909)383-1626. i

SUPPOLY

LEARN WHY OUR CUSTOMERS COME BACK TO US YEAR AFTER YEAR!



