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DECLARATION OF MINA CHING

I am a Records Request Processor at the Internet Archive. I make this declaration
of my own personal knowledge.

The Internet Archive is a website that provides access to a digital library of Internet
sites and other cultural artifacts in digital form. Like a paper library, we provide
free access to researchers, historians, scholars, and the general public. The Internet
Archive has partnered with and receives support from various institutions,
including the Library of Congress.

The Internet Archive has created a service known as the Wayback Machine. The
Wayback Machine makes it possible to browse more than 450 billion pages stored
in the Internet Archive's web archive. Visitors to the Wayback Machine can search
archives by URL (i.e., a website address). If archived records for a URL are
available, the visitor will be presented with a display of available dates. The visitor
may select one of those dates, and begin browsing an archived version of the Web.
Links on archived files in the Wayback Machine point to other archived files
(whether HTML pages or other file types), if any are found for the URL indicated
by a given link. For instance, the Wayback Machine is designed such that when a
visitor clicks on a hyperlink on an archived page that points to another URL, the
visitor will be served the archived file found for the hyperlink’s URL with the
closest available date to the initial file containing the hyperlink.

The archived data made viewable and browseable by the Wayback Machine is
obtained by use of web archiving software that automatically stores copies of files
available via the Internet, each file preserved as it existed at a particular point in
time.

The Internet Archive assigns a URL on its site to the archived files in the format
http://web.archive.org/web/[ Year in yyyy][Month in mm][Day in dd][Time code in
hh:mm:ss]/[Archived URL] aka an “extended URL”. Thus, the extended URL
http://web.archive.org/web/19970126045828/http://www.archive.org/ would be the
URL for the record of the Internet Archive home page HTML file
(http://www.archive.org/) archived on January 26, 1997 at 4:58 a.m. and 28
seconds (1997/01/26 at 04:58:28). The date indicated by an extended URL applies
to a preserved instance of a file for a given URL, but not necessarily to any other
files linked therein. Thus, in the case of a page constituted by a primary HTML file
and other separate files (e.g., files with images, audio, multimedia, design elements,
or other embedded content) linked within that primary HTML file, the primary
HTML file and the other files will each have their own respective extended URLs
and may not have been archived on the same dates.
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6. Attached hereto as Exhibit A are true and accurate copies of browser screenshots of
the Internet Archive's records of the archived files for the URLs and the dates
specified in the attached coversheet of each screenshot.

7. Attached hereto as Exhibit B are true and accurate copies of the Internet Archive's
records of the archived files for the URLs and the dates specified in the attached

coversheet of each file.

8. Ideclare under penalty of perjury under the laws of the United States of America
that the foregoing is true and correct.

DATE: September 23, 2025 /WV\/

Mina Ching 0
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https://web.archive.org/web/20150808112714/http://estore.pumps.org/Standards/Reciprocatin
g/Hardcopy.aspx
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CONTACT US | CART | MYACCOUNT | LOGIN/REGISTER
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Creating Pump Standards Since 1917

| ESTORE | STANDARDS | EDUCATION | GUIDEBOOKS | PRODUCT FINDER DVANCED SEARCH | PUMPS.ORG | PUMPSYSTEMSMATTER.ORG

HOME > STANDARDS > RECIPROCATING PUMPS >

RECIPROCATING PUMP STANDARDS IN PRINTED FORMAT

Sort: Display: Displaying 1 - 4 of 4 results

CATEGORIES
Reciprocating Pumps (ANSI/HI 6.1-6.5-2015)

Scope: ANSI/HI 6.1-6.5 offers a basic educational overview on reciprocating power
pumps, design and application considerations related to the selection of the right
pump for specific industry use as well as pump operating and maintenance Guidebooks >
procedures.

Standards >

Education >

Reciprocating Tests (ANSI/HI 6.6-2015)

Scope: ANSI/HI 6.6 is for reciprocating power pumps, which are driven by power from
an outside source applied to the crankshaft. It includes procedures for testing such
pumps.

Direct Acting Pumps (ANSI/HI 8.1-8.5-2015)

Scope: ANSI/HI 8.1-8.5 offers a basic educational overview on direct acting (steam)
pumps, design and application considerations related to the selection of the right
pump for a specific industry use, as well as pump operating and maintenance
procedures.

Pumps - General Guidelines (ANSI/HI 9.1-9.5-2015)

Scope: ANSI/HI 9.1-9.5 applies to all industrial/commercial pumps of positive
displacement and rotodynamic types. This document covers pump type
classifications, materials of construction, airborne sound measurement, and
decontamination.

E-STORE PRODUCTS HYDRAULIC INSTITUTE FOLLOW US
PRODUCT FINDER STANDARDS HOME PAGE .

LOGIN WEB-BASED SUBSCRIPTIONS CAREER HQ g

MY ACCOUNT IN-PERSON COURSES MEMBERSHIP

CART LIVE WEBINARS PUMP FAQS You

RETURNS POLICY ON-DEMAND WEBINARS ENERGY SAVINGS m

VOLUME DISCOUNTS GUIDEBOOKS NEWS

ORDER FORM E-LEARNING COURSES R e
STANDARDS UP-TO-DATE? ASME STANDARDS Phone: 973.267.9700 | Fax: 973.267.9055
SHIPPING SCHEDULE

MASTER INDEX
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https://web.archive.org/web/20171029162737/http://estore.pumps.org/Standards/Reciprocatin
g/PumpsPDF.aspx
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G

PUMP INDUSTRY

| ESTORE | STANDARDS | EDUCATION | GUIDEBOOKS | PRODUCT FINDER

€3

00 e

DVANCED SEARCH | PUMPS.ORG

HOME > STANDARDS > RECIPROCATING PUMPS > RECIPROCATING PUMP STANDARDS IN SECURE

PDF
RECIPROCATING PUMPS (ANSI/HI 6.1-6.5-2015 - SECURE PDF)

AVAILABLE DISCOUNTS

Quantity Discount
« buy 250 to 1000, save 45%
. buy 10 to 24, save 10%
. buy 25 to 49, save 15%

€

buy 50 to 99, save 25%
e Nt Pt buy 100 to 249, save 35%

Reciprocating
Power Pumps

Item #: A113e
Member

Price: $63.75

Price: $85.00

-~
Quantity: E] v

+ Add to Cart

click on thumbnail to zoom

DESCRIPTION MORE DETAILS

Scope of Standard: ANSI/HI 6.1-6.5 offers a basic educational overview on reciprocating power pumps,
design and application considerations related to the selection of the right pump for specific industry use as well
as pump operating and maintenance procedures. The standard addresses a variety of reciprocating power
pumps in these categories:

Horizontal (single /double acting — piston / plunger, simplex/duplex/multiplex)
Vertical (single / double acting — piston / plunger, simplex/duplex/multiplex)

What You Will Learn/Overall Benefits:

Gain a fundamental understanding of reciprocating power pumps to properly classify and describe different
pump types

Learn what terms apply to different pump parts to better communicate with manufacturers and other pump
people using standardized terminology

Understand how to identify pump parts for troubleshooting in the field

Identify the difference between pump designs and characteristics to choose the best one for a specific
application

Learn how to operate pumps

Applicable Markets: Niche markets including oil and gas, mining and sludge.

Click the "More Details" tab above for additional product information.

ISBN: 1--935762-32-4
Pages: 86

Approval Date: 2015

Table of Contents: View in PDF format
Also Available in Hardcopy: View now

Content: Nomenclature, detailed illustrated pump diagrams, part names, industry definitions, pump
application guidelines with emphasis on basic speeds and pump torque characteristics, installation procedures
including pump protection against seepage or flood, operations and maintenance.

Hot Link to TOC: http://www.pumps.org/estore/stdi/6.1-6.5.pdf

Who Should Buy This Standard: Young engineers, specifiers and engineering consultants who are
unfamiliar with the terminology associated with reciprocating power pumps as well as application engineers,
engineering consultants and buyers who must know how to select the right rotary pumps for an application to
get the best performance.

Important Notice:

This standard is available for immediate download in secure PDF format. Standards in this format are a single-
user license and are encrypted for security purposes. Each standard is authorized to a single login and
password on a single desktop or laptop computer. The end-user license prohibits installation of these files on a
network server or their shared use in an network environment. These files may be transferred from an old
computer to a new computer by following the instructions provided upon purchase or available online

at estore.pumps.org/about.aspx.

To view HI Standards in this format requires the download of the free Adobe® Reader®. Authorization requires
download of an Adobe-approved plug-in from FileOpen Systems, Inc.&nbsp;and Internet access to complete

RELATED PRODUCTS

Reciprocating Pumps (ANSI/HI 6.1-6.5-
2015)
A113

+ Add to Cart

SHARE

EMAIL A FRIEND

Send your friend a link to this product.
Your Name:

Your Email:
Your Friend's Email:

]

Verification Number:

]

select a different image

Enter Number from above:

]
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comments. Once authorized these files may be accessed with or without connection to the Internet.

REVIEWS

Be the first to submit a review on this product!

Review and Rate this Item

OTHER ITEMS IN THIS CATEGORY

Reciprocating Tests (ANSI/HI
6.6-2015 - secure PDF)
Price: $70.00

+ Add to Cart

E-STORE

PRODUCT FINDER
LOGIN

MY ACCOUNT

CART

RETURNS POLICY
VOLUME DISCOUNTS
ORDER FORM
STANDARDS UP-TO-DATE?
SHIPPING SCHEDULE
MASTER INDEX

Direct Acting Pumps (ANSI/HI 8.1- General Guidelines (ANSI/HI 9.1-

8.5-2015 - secure PDF)

Price: $70.00

+ Add to Cart

PRODUCTS
STANDARDS

WEB-BASED SUBSCRIPTIONS

IN-PERSON COURSES
LIVE WEBINARS
ON-DEMAND WEBINARS
GUIDEBOOKS
E-LEARNING COURSES
ASME STANDARDS

9.5-2015 - secure PDF)

Price: $75.00

+ Add to Cart

HYDRAULIC INSTITUTE
HOME PAGE

CAREER HQ
MEMBERSHIP

PUMP FAQS

ENERGY SAVINGS
NEWS

FOLLOW US

1Y
& ()

6 Campus Drive, First Floor North
Parsippany, NJ 07054-4406
Phone: 973.267.9700 | Fax: 973.267.9055
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https://web.archive.org/web/20190405051213/http://www.kempervalve.com:80/unionswages.p
hp
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LOCATIONS i CAREERS REQUEST QUOTE | ACCOUNT APPLICATION

per Integral | Union ges can replace couplings or nipples in oilfield service,stimulation and test systems where Hammer Union
pipe connector modularity is essential.Standard API thread types and Union Figure Number combinations are stocked for immediate delivery and
custom combinations can be delivered to order with minimal lead times.Because Kemper Integral Hammer Union Swages are made to factory
specifications, service company users can be assured of exact, union compatability and API thread spec compliance.

-~ % 3

Note: Stock Swages good for Standard or Sour Gas Service
up to 10,000 psi Cold Working Pressure - Swages for working
pressures up to 15,000 psi available on request.

Description Part Number CWP psi Weight Ibs.

12" 1502 FEMALE X 2" LPTL 15155W2X2LL 10,000 o
1 %2" 1502 FEMALE X 2 3/8" EUE 8RD 15155W2X2375E 10,000 10.4
1 2" 1502 FEMALE X 2 7/8" EUE 8RD 1515SW2X2875E 10,000 12
2" 1502 FEMALE X 2" LPT 1502SW2X2LA 10,000 10.9
2" 1502 FEMALE X 2 3/8" EUE 8RD 1502SW2X2375E 10,000 010
2" 1502 FEMALE X 2 7/8" EUE 8RD 1502SW2X2875E 10,000 10.1
2" 1502 FEMALE X 4 2" 8RD SC 15025W2X45SC 10,000 13.8
2" 1502 FEMALE X 5 ¥2" 8RD SC 15155W2X555C 10,000 21.2
3" 1502 FEMALE X 2" LPTL 1503swW2Xx2L 10,000 12.8
3" 1502 FEMALE X 2 3/8" EUE 8RD 1503SW2X2375E 10,000 12
3" 1502 FEMALE X 2 7/8" EUE 8RD 1503SW2X2875E 10,000 12.6
3" 1502 FEMALE X 3" LPT 1503SW2X3L 10,000 13.8
3" 1502 FEMALE X 3 ¥2" EUE 8RD 1503SW2X35E 10,000 14.4
3" 1502 FEMALE X 4" LPT 1503SW2X4L 10,000

3" 1502 FEMALE X 4" 8RD SC 1503SW2X4SC 10,000

3" 1502 FEMALE X 4" 8RD LC 1503SW2X4LC 10,000

3" 1502 FEMALE X 5 ¥2" 8RD SC 1503SW2X55SC 10,000

3" 1502 FEMALE X 7" 8RD SC 1503SW2X7SC 10,000

4" 1002 FEMALE X 2" LPT 1204SW2X2375E 10,000

4" 1002 FEMALE X 2 3/8" EUE 8RD 1204SW2X2375E 10,000

4" 1002 FEMALE X 2 7/8" EUE 8RD 1204SW2X2875E 10,000

4" 1002 FEMALE X 3" LPT 1204SW2X3L 10,000

4" 1002 FEMALE X 3 2" EUE 8RD 1204SW2X35E 10,000

4" 1002 FEMALE X 4" LPT 1204SW2X4L 10,000

4" 1002 FEMALE X 4 72" 8RD SC 1204SW2X45SC 10,000

4" 1002 FEMALE X 5 ¥2" 8RD SC 1204SW2X55SC 10,000

4" 1002 FEMALE X 7" 8RD SC 1204SW2X7SC 10,000

4" 602 FEMALE X 2" LPT 6204SW2X2LL 6,000

4" 602 FEMALE X 2 3/8" EUE 8RD 6204SW2X2375E 6,000

4" 602 FEMALE X 2 7/8" EUE 8RD 6204SW2X2875E 6,000

4" 602 FEMALE X 3" LPT 6204SW2X3L 6,000

4" 602 FEMALE X 3 2" EUE 8RD 6204SW2X35E 6,000

4" 602 FEMALE X 4" LPT 6204SW2X4L 6,000

4" 602 FEMALE X 4 2" 8RD SC 6204SW2X45SC 6,000

4" 602 FEMALE X 5 2" 8RD SC 6204SW2X55SC 6,000

4" 602 FEMALE X 7" 8RD SC 6204SW2X7SC 6,000

HOME | ABOUT KEMPER | LOCATIONS | CAREERS | REQUEST QUOTE | ACCOUNT APPLICATION
Kemper Valve & Fittings Corp. © 2019 Terms & Conditions

Data Privacy Statement
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https://web.archive.org/web/20140717214839/https://www.ge-
distributedpower.com/products/power-generation
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CONTACT | LOGIN

GE Power & Water
o search... Q
Distributed Power
Industries Solutions & Applications Products Services Customer Stories News & Media

Home / Products / Power Generation Products
GE's distributed power products range fro WOO MW ...

| \ﬁ
. ‘
Waukesha VGF (165 - 880 kW) Waukesha VHP (315 - 1400 kW) ') iw)bucher Type 3 (633 - 1063
\ - 3 i
Ty

e
)
] 4 3
, - Ny T S @ Y
e | F o AR TR N N
Jenbacher Type 4 (844 - 1562 Jenbacher Type 6 (1622 - 4491 Jenbacher J624 Two-Stage Waukesha 275GL+ (2330 - 3480 k
kw) kw) (4000 - 4491 kW) kw)

LM2500 BASE Aeroderivative
Gas Turbine Package (24 MW)

b
B oyt U

LM2500 STIG Aeroderivative Gas LM2500+ Aeroderivative Gas LM2500+G4 Aeroderivative Gas LM6000 & SPRINT
Turbine Package (30 MW) Turbine Package (29 MW) Turbine Package (34 MW) Aeroderivative Gas Turbine
Packages (36 - 64 MW)

LM6000-PC Aeroderivative Gas LM6000-PG SAC Aeroderivative LM6000-PH DLE Aeroderivative LM6000-PF DLE Aeroderivative
Turbine Package (43-50 MW) Gas)Turbine Package (54-56 Gas)Turbine Package (48-53 Gus)Turbine Package (42 to 47
MW MW




LM6000-PD Aeroderivative Gas
Turbine Package (42-47 MW)

NEWS & MEDIA

Customer Magazine
Press Releases
Events

Copyright © 2014 General Electric Company

LMS100-PB DLE Aeroderivative
Gas Turbine Package (101 MW)

SOLUTIONS / APPLICATIONS

Power Generation
Gas Compression
Mechanical Drive

Home | Search | Sitemap

LMS100-PA Aeroderivative Gas

Turbine Package (106 MW)

GET SOCIAL

Twitter
LinkedIn
YouTube

GE Germany | GE Oil & Gas | Ecomagination

TM2500+ Mobile Aeroderivative
Gas Turbine Generator Set (26 -
31MW)

RELATED INFORMATION

Global Sales & Service Provider
Careers at GE
GE Overview

Terms & Conditions
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https://web.archive.org/web/20060318215809/http://mysolar.cat.com/cda/layout?
m=36056&x=7
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About Solar Oil & Gas Industry Power Generation Industry Customer Support

peckayss ~ 0il & Gas Industry > Packages > Generator Sets > Titan 130
Compressor Sets »
Mechanical Drive Sets » Titan 130 Generator Set Brochures
Generator Sets « The Titan™ 130 gas turbine is Solar's most powerful engine. The single-shaft version is designed to deliver a simple-cycle Registration Benefits
thermal efficiency of 35 percent.
Saturn 20
Data Sheets
Centaur 40
Titan 130 Gas Turbine
Centaur 50 Generator Set (200kb)
Taurus 60
Taurus 65
Taurus 70
Mars 90 ISO Performance/Specifications
Mars 100 Titan 130 GS
Titan 130 Power kWe 15 000
Gas Compressors »  HeatRate K/kWe-hr 10230
Construction Services Exhaust Flow kg/hr 179 250
CompiessioniSentices Exhaust Temperature oc 495
Toolbox »
Steam Production tonnes/hr 27.7-134.5
Axial Exhaust Yes
SoLoNOx Yes
Package Length mm 13870
Package Width mm 3050
Package Height mm 3250
Approximate Weight kg 79 061

Data Privacy Statement
© 2005 Caterpillar All Rights Reserved
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https://web.archive.org/web/20060712013257/http://mysolar.cat.com/cda/layout?
m=35881&x=7
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Compressor Sets
Mechanical Drive Sets
Generator Sets

Gas Compressors

Construction Services

Compression Services

Toolbox

43 captures
23 Oct 2005 - 10 Se

About Solar Oil & Gas Industry

N Oil & Gas Industry > Packages

»
»
»
»

Gas Turbine Products for the Oil and Gas Industry

Solar builds complete turbomachinery packages that are ready to go to work...no matter where the job might be
worldwide. Solar designs and manufactures gas turbines and packages under various quality systems ensuring the
highest reliability.

Compressor Sets

Power Range, hp (Thousands) 1 5 10 15 20
Saturn 20 Two-Shaft .

Centaur 40 Two-Shaft

Centaur 50 Two-Shaft .

Taurus 60 Two-Shaft .

Taurus 70 Two-Shaft .

Mars 90 Two-Shaft [ |

Mars 100 Two-Shaft [ |

Titan 130 Two-Shaft B

Mechanical Drives

Power Range, hp (Thousands) 1 5 10 15 20
Saturn 20 Two-Shaft |

Centaur 40 Two-Shaft

Centaur 50 Two-Shaft .

Taurus 60 Two-Shaft .

Taurus 70 Two-Shaft .

Mars 90 Two-Shaft .

Mars 100 Two-Shaft [ |

Titan 130 Two-Shaft | |
Generator Sets

Power Range, mW 1 5 10 15 20
Saturn 20 Single-Shaft .

Centaur 40 Single-Shaft

Centaur 50 Single-Shaft .

Taurus 60 Single-Shaft .

Taurus 65 Single-Shaft ||

Taurus 70 Single-Shaft .

Mars 90 Two-Shaft [ |

Mars 100 Two-Shaft [ |

Titan 130 Single-Shaft [ |

Data Privacy Statement
© 2006 Solar Turbines Incorporated

2006 PLJ\Y4'» About this capture

Power Generation Industry Customer Support
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https://web.archive.org/web/20180210052553/https://www.octalsteel.com/socket-weld-pipe-
fittings/
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EZ® Your Responsible Supplier Partner for Oil and Gas Products.
OCTA L Support & Sales v Support & Sales
- +852 8191 1516 u info@octalsteel.com

Home Products v Resources Projects FAQ News About Octal Contact Us Request Quote (o}

Socket Weld Fittings Types and Applications - Completely Specification

Home > News > Pipe Fittings > Socket Weld Fittings Types and Applications — Completely Specification

Socket Weld Fittings Types and Applications - Completely News Category

Specification
> Pipe Knowledge

POSTED ON 2018-01-20 > Steel Knowledge
> Sucker Rod

> Pipe Fittings

> Steel Plates

> Standards

> Steel Prices

> Oil and Gas

> Policies and News

Recent News
Plasma Cutting Service for
Steel — Tips and Guide

Waterjet Cutting Services —
Another Good Option to Cut

Large Diameter Steel Pipe —

As we know there are four connecting types for the pipe fittings: Socket weld, butt weld, threaded, and flanged. Things You Must Know

Flame Cutting (Oxy Fuel
Cutting) — A Method to Cut

In terms of fittings that you would be able to use for your construction projects, you would find two of them to be quite popular. These

would be socket weld fittings and butt weld fittings.

5@ Laser Cut Metal Services —
However, since both of them seem to have their own share of pros and cons, you might be confused about which one would be best for “ Steel Profiling/Cutting as
e
your particular purpose. It would be because of this reason that we have taken the responsibility of drawing up a comparison between
Hot Topic
them. In this way, you would be able to understand more about both of them and thus make a smart and rational decision at the end of P

the day. What is NACE MR0175/ISO
m 15156 Pipe and Fittings

To know more about these, continue reading below.

ASTM A106 Grade B

‘ Seamless Carbon Pipe

2N Differences between ASTM
A socket weld fittings would be a pipe attachment detail. In this case, the pipe would be inserted in to a recessed area of a pipe, fitting, \08 o4 /53 B and ASTMA106 B

What is Socket Weld Pipe Fittings

valve, or flange. In order to join the pipes or valves to the other sections of the pipe, seal welds of fillet type would be used. And you Hot Products
would find socket weld fittings will be a good choice. This is because the benefits of great structural strength and high leakage integrity

- . . . - . . API 5L X52 PSL1/2 Pi
would be quite important factors that would need to be taken in to consideration when designing your construction project. be
Standard Specifications and

Usage about socket weld fittings API 5L Gr X60 Pipe
Specification in PSL1 &

¥

Since these fittings have been termed to be high pressure, these could easily be used in a diverse range of industrial processes.

. . . . . . API 5L X42 Steel Pipe
« These fittings could be used for lines that would be conveying toxic, flammable, or expensive materials where there would be no P

scope for leakage to occur. < ceas
) o ) ) ) ) S API 5L X65 PSL2 Pipe
* They could be used in conjunction with ASME pipe and could also be found in the same range of sizes. XY
o

Specification
« Socket weld fittings could be used in areas where pipe work has been deemed to be permanent. In addition, they have also been n -

ASTM AS53 Grade A& B

designed in a manner which would provide characteristics of good flow. "
Steel Pipe

» They have been produced in accordance with ASTM standards and could also be manufactured according to ASME B16.11. This is a

standard which would cover dimensions, pressure-temperature ratings, marking, tolerances, and requirements for materials for carbon Contact Now !
steel and forged carbon. In terms of material forms that would be acceptable, those would be bars, forging, seamless tubes, and Your Name(*)
seamless pipe which would conform to the requirements of fittings chemicals, mechanical property, and practices.

« Socket weld fittings could be found in three pressure ratings. Those would be Class 3000, 6000, and 9000. LIBERTY EXHIBIT 1053’ Page 19
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Socket weld pipe fittings types

1. Full-coupling
Your Message(*)
This pipe would join two pipe or to a nipple.
2. Half-coupling
This could be directly welded to the run pipe in order to make a branch connection.
3. Reduced coupling
This would help to join two different outside diameters of a pipe.

4. Reducer insert »

These have been manufactured according to MSS SP-79. This would help to enable economic and quick combinations of pipeline

reductions. As such, these could be made by using standardsocket weld fittings. [ 1

5. Union

This is a screwed joint design and would consist of three pieces which would be interconnected. This would include tow internal threads
and a centerpiece that would draw the ends together when it would be rotated. As such, the unions should be tightly screwed before the
ends would be welded. This would help to minimize the warping of seats.

6. Tee Straight

This would help to make a ninety degree branch from the main run of the pipe.

7. Cross

The Cross would also help to make a ninety degree branch from the main run of the pipe.

8. Cap (End cap)

This cap would help to seal the end of the pipe.

Socket Weld Advantages and Disadvantages
Advantages

* The pipe would not need to be beveled for preparation of weld

« Temporary tack welding would not be required for alignment. This is because the principle in fitting would help to make sure that
alignment would be proper

» The socket weld metal would not be able to penetrate the bore of the pipe

« Costs of construction have been found to be lower than butt-welded joints. This would be due to elimination of special machines and

the lack of exact fit-up requirements.

Disadvantages

* The welder should make sure that the expansion gap between the shoulder of the socket and the pipe should be 1.6mm

» The internal crevices and expansion gap in socket weld systems would promote corrosion. It would be because of this reason that
they have been deemed to be less suitable for radioactive or corrosive applications

 These kinds of fittings would also be unacceptable for UltraHigh Hydrostatic Pressure in food industries. This is because in addition to

not allowing full penetration, it would also leave crevices and gaps that would then become very difficult to clean.

Differences between socket weld and butt weld fittings

In the case of socket weld fittings, these have already been defined in the ASME B16.11. Here, a pipe would be inserted in to a
recessed area of the fitting. Both the fitting and the pipe would be square cut which would not require any preparation or beveled end

other than cleaning the outside. This would then help for easy installation and welding.

As for butt weld fittings, these have also been already outlined in the ASME B16.9. with their ends being welded on to the pipe end, the

thickness would be the same as those of pipes. In this case, the end of the fittings would be beveled.

Application differences between socket weld and butt weld

The socket weld would resist around half the strength of butt weld fittings. Hence, it would mainly be used for small pipelines with

diameters NPS 2 or even smaller.

On the other hand, butt weld fittings would help to keep better strength. As such, it would be better for high temperature or high
pressure pipelines. In addition, it would also be used when a welded joint with strength not greater than that of the base metal would be

needed.

How to install - Socket weld vs Butt weld

In case of socket weld fittings, you would find them to be quite easy to install. Since it requires around 1/6 inches of gap at the bottom of
the gap in order to allow the socket access, it would also allow thermal expansion. However, this gap could then lead to the problem of
over stress which would then crack the fillet weld of the fitting. In addition, socket weld has also been found to be problematic in
corrosive fluid service as a result of crevice corrosion. Also, it has been found to corrode quite easily due to the discontinuity of smooth

pipe internals.

On the other hand, butt weld fittings have been found to be the best in terms of fatigue, strength, compliance with temperature, and
resistance to corrosion. However, it would also be more difficult to weld and fit-up properly. This would then require more time and the
expertise of skilled welders.

Socket weld and butt weld price differences

When thinking about using fittings for any construction project, price is a major factor which would need to be taken in to consideration LIBERTY EXHIBIT 1053, Page 20



Where socket weld fittings are concerned, the price has been found to be much higher than butt weld fittings of a similar size. However,
the extra cost that would be associated with butt weld fittings would be higher for installation. This is because skilled welder and other

labor costs would also need to be factored in.

Hence, this would be all where the discussion of socket weld and butt weld fittings are concerned. This would hopefully help you to

attain a better understanding where both these fittings are concerned.
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Contents
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weld verb [T] (JOIN PEOPLE)
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00000000

He is a born leader, who welded a collection of gifted individualists into a real team.

+ Thesaurus: synonyms and related words

weld
nounicl - uk @) mweids us @) iwelds

a joint made by welding

000
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to give someone official authority or
the freedom to do something

About this > o ° @ e
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GARDNER DENVER® S abruany 5008

WELL SERVICING PUMP

MODEL

GD-25000Q
GD-2500Q-HD
QUINTUPLEX PUMPS

GWS FLUID END
PARTS LIST

Gardner
ver

ECN 1039767
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GWS FLUID END PARTS LIST
FOR
GD-2500Q AND GD-2500Q-HD
WELL SERVICING PUMPS

MAINTAIN PUMP RELIABILITY AND PERFORMANCE WITH
GENUINE GARDNER DENVER
PARTS AND SUPPORT SERVICES

Gardner Denver® genuine pump parts are manufactured to design tolerances and are developed for
optimum dependability. Design and material innovations are the result of years of experience with
hundreds of different pump applications. Reliability in materials and quality assurance is incorporated
in our genuine replacement parts.

Your authorized Gardner Denver Sales Office offers all the backup you’ll need. The Fort Worth
Manufacturing Facility maintains a large inventory of genuine parts.

Gardner Denver supports your needs with these services:

1. Trained parts specialists to assist you in selecting the correct replacement parts.

2. Repair and maintenance kits designed with the necessary parts to simplify servicing your pump.

Authorized service technicians are factory trained and skilled in pump maintenance and repair. They
are ready to respond and assist you by providing fast, expert maintenance and repair services.

For the location of your local authorized Gardner Denver distributor, refer to the yellow
pages of your phone directory or contact:

Factory (Tulsa): Service Center (Odessa): Service Center (Ft. Worth):

Gardner Denver Well Servicing Pumps Chaparral Geoquip

4747 South 83" East Avenue 2121 West 44" Street 7533 Kathy Lane

Tulsa, Oklahoma 74145 Odessa, Tx 79768 Ft. Worth, Texas 76126

Phone: (918) 664-1151 Phone: (432) 366-5433 Phone: (817) 249-6400
(800) 738-8099 (800) 368-1134 (800) 824-0271

Fax: (918) 664-6225 Fax: (432) 363-9940  Fax: (817) 249-6401

INSTRUCTIONS FOR ORDERING REPAIR PARTS

When ordering parts, specify Pump MODEL and SERIAL NUMBER (see nameplate on unit). The
Serial Number is also stamped on top of the cylinder end of the frame (cradle area).

All orders for Parts should be placed with the Tulsa or Ft. Worth facility.
Where NOT specified, quantity of parts required per pump or unit is one (1); where more than one

is required per unit, quantity is indicated in parenthesis. SPECIFY EXACTLY THE NUMBER OF
PARTS REQUIRED.

302FWF997 Pagei
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GARDNER DENVER PRODUCT WARRANTY

GENERAL PROVISIONS AND

LIMITATIONS

Gardner Denver (the "Company") warrants to each
original retail purchaser ("Purchaser”) of its new
products, assemblies or parts from the Company or
its authorized distributors that such products are, at
the time of delivery to the Purchaser, made with good
material and workmanship. No warranty is made with
respect to:

1. Any product which has been repaired or
altered in such a way, in the Company's
judgment, as to affect the product adversely.

2. Any product which has, in the Company's
judgment, been subject to negligence,
accident, or improper storage, improper
installation,  operation or  application.
(Examples: over-pressure, sand-outs,
cavitation, corrosion, erosion or degradation).

3. Any product which has not been operated or
maintained in  accordance with the
recommendations of the Company.

4. Components or accessories manufactured,
warranted and serviced by others.

Any reconditioned or prior owned product.

Claims for items described in (4) above should be
submitted directly to the manufacturer.

WARRANTY PERIOD

The Company's obligation under this warranty is
limited to repairing or, at its option, replacing, during
normal business hours at an authorized service
facility of the Company, any part or assembly which in
the Company’s judgment proved to have
unsatisfactory material or workmanship within the
applicable Warranty Period as follows.

Except for the products or components listed below,
and subject to the limitations and restrictions set forth
in the “Disclaimer” section set forth below, the
Warranty Period for all products is 1,250 hours of
operation or three (3) months after start-up, not to
exceed 120 days after delivery to Purchaser,
whichever occurs first. The exceptions are as
follows:

1. Power end is warranted for twelve (12)
months from date of start-up or eighteen (18)
months from date of delivery to the
Purchaser, whichever occurs first.

2. Forged steel fluid cylinders are warranted for
materials and workmanship for 6 months

302FWF997

from the date of installation or 18 months
from the date of delivery to the purchaser,
which ever occurs first.

3. Repairs are warranted for 90 days from the
date of delivery, for the workmanship and
materials of the new parts installed.

4. Weld repaired fluid ends and weld repaired
components are not warranted.

5. Expendable fluid end parts, including, but not
limited to, valves, valve parts, packing, liners
and pistons, are not covered by this warranty
due to variable abrasive nature of material
pumped.

PRESERVATION ASSEMBLIES

DESTINED FOR STORAGE
In order for warranty acceptance any pump assembly
not immediately installed or destined to be in storage
or in transit for extended periods of time must be
prepared for storage as defined in the Company’s
Long Term Storage Procedure. This includes but is
not limited to:

®Drain and thoroughly clean inside power end
crankcase.

® Spray rust inhibiting oil on all bearing, machined
and inside surfaces of the power end.

®|nduce clean gear oil into any circulating pump,
filter, heat exchanger and piping.

®Remove valves, seats and plungers from the fluid
end. Thoroughly clean and dry these parts and
all internal surfaces. Coat all cylinder bores,
valve covers and reusable expendable parts with
rust preventative.

®Flush all water, and contaminants from pump,
tanks, hoses and spray nozzles. Spray all
components with a rust inhibiting oil.

®Rotate pump every 30 days to insure bearings are
oiled.

O At the expense of the Purchaser, any product
properly preserved must be inspected by an
authorized agent of the Company, prior to the
Company, granting any extended warranty
beyond that stated in this warranty.

LABOR TRANSPORTATION AND

INSPECTION
The Company will provide labor, by Company
representative or authorized service personnel, for
repair or replacement of any product or part thereof

Page ii
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which in the Company's judgment is proved not to be
as warranted. Labor shall be limited to the amount
specified in the Company's labor rate schedule.
Labor costs in excess of the Company rate schedules
caused by, but not Ilimited to, location or
inaccessibility of the equipment, or labor provided by
unauthorized service personnel is not provided for by
this warranty.

All costs of transportation of product or parts claimed
not to be as warranted and, of repaired or
replacement parts to or from such service facility shall
be borne by the Purchaser. The Company may
require the return of any part claimed not to be as
warranted to one of its facilities as designated by the
Company, transportation prepaid by the Purchaser, to
establish a claim under this warranty.

Replacement parts provided under the terms of this
warranty are warranted for the remainder of the
Warranty Period of the product upon which installed
to the same extent as if such parts were original
components.

The Company may request a root cause analysis be
performed in-order to identify if a request for warranty
claim meets the requirements of this warranty.

DISCLAIMER

Except as to title, the foregoing warranty is the sole
and exclusive warranty of the Company. The
Company hereby extends other manufactures’
warranty or guaranties, if any given to Company by
such manufacturer, but only to the extent the
Company is able to enforce such warranty or
guaranties. The Company has not authorized any
party to make any representation or warranty other
than as expressly set forthherein. SELLER HEREBY
DISCLAIMS AND EXCLUDES ANY OTHER
EXPRESS, IMPLIED OR STATUTORY
WARRANTIES, ARISING BY OPERATION OF LAW
OR OTHERWISE, INCLUDING, WITHOUT
LIMITATION, ANY WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE. COMPANY MAKES NO
WARRANTIES OR REPRESENTATIONS OF ANY
KIND WHATSOEVER (EXPRESS, IMPLIED OR
STATUTORY), OF LAW OR OTHERWISE, ON ANY
EQUIPMENT, COMPONENT PARTS OR
ACCESSORIES SOLD HEREUNDER WHICH, ARE
NOT MANUFACTURED BY COMPANY.
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NOTWITHSTANDING ANYTHING HEREIN TO THE
CONTRARY, THE FOREGOING WARRANTY
SHALL BE THE SOLE AND EXCLUSIVE REMEDY
AVAILABLE TO THE PURCHASER. UNDER NO
CIRCUMSTANCES, WHETHER IN CONTRACT,
TORT OR OTHERWISE, SHALL THE COMPANY’S
TOTAL LIABILITY ARISING IN CONNECTION WITH
ANY PURCHASE ORDER EXCEED THE AMOUNT
OF ANY SALES OR OTHER PROCEEDS
RECEIVED PURSUANT THERETO. IN ADDITION,
UNDER NO CIRCUMSTANCES, WHETHER IN
CONTRACT, TORT OR OTHERWISE, SHALL THE
COMPANY BE LIABLE FOR LIQUIDATED,
SPECIAL, INDIRECT, INCIDENTAL, EXEMPLARY,
OR CONSEQUENTIAL DAMAGES, EXPENSES OR
COSTS, INCLUDING, WITHOUT LIMITATION, LOST
PROFITS OR FACILITY DOWNTIME, HOWEVER
CAUSED AND EVEN IF THE POTENTIAL OF SUCH
DAMAGES WAS DISCLOSED AND/OR KNOWN.

No statement, representation, agreement, or
understanding, oral or written, made by any agent,
distributor, representative, or employee of the
Company which is not contained in this Warranty will
be binding upon the Company unless made in writing
and executed by an officer of the Company.

This warranty shall not be effective as to any claim
which is not presented within 30 days after the date
upon which the product is claimed not to have been
as warranted. Any action for breach of this warranty
must be commenced within one year after the date
upon which the cause of action occurred.

Any adjustment made pursuant to this warranty shall
not be construed as an admission by the Company
that any product was not as warranted.

WARRANTY REQUESTS
Products to be returned for warranty analysis shall
be approved for return in writing by the Company
prior to shipment. All requests for product return shall
be submitted by email. Facsimile or letter to:

Warranty Department c/o

Gardner Denver Petroleum Pumps
4747 South 83" East Avenue
Tulsa, Oklahoma 74145

Email: CCR.QAR@gardnerdenver.com
Facsimile: (918) 664-6225

Page iii
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SPECIAL NOTICE CONCERNING PART COMPATIBILITY

THIS PARTS LIST CONTAINS PART NUMBERS THAT ARE COMPATIBLE WITH THE
GARDNER DENVER GD-2500Q AND GD-2500Q-HD GWS FLUID CYLINDERS. THE PART
NUMBERS LISTED MAY NOT BE COMPATIBLE WITH OTHER FLUID ENDS AVAILABLE FOR
THE GD-2500Q AND GD-2500Q-HD PUMP MODELS. ALL PART NUMBERS IN THIS MANUAL
ARE COMPATIBLE WITH THE FOLLOWING BARE FLUID CYLINDER PART NUMBERS:

Part No.

Name of Part

PP1027549
PP1025256
PP1003985
PP1003450
PP1005151
PP1007623
PP1005366

GWS Fluid Cylinder, 3.75”
GWS Fluid Cylinder, 4”
GWS Fluid Cylinder, 4.5”
GWS Fluid Cylinder, 5”
GWS Fluid Cylinder, 5.5”
GWS Fluid Cylinder, 5.75”
GWS Fluid Cylinder, 6”

BEFORE ORDERING, VERIFY THAT YOUR BARE FLUID CYLINDER PART NUMBER MATCHES
ONE OF THE BARE FLUID CYLINDER PART NUMBERS LISTED ABOVE.

302FWF997 Page5
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3.75” GWS FLUID CYLINDER ASSEMBLY
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Ref
No.

[

3.75” GWS FLUID CYLINDER ASSEMBLY

Name of Part

Fluid Cylinder, 3.75” GWS

Valve Seat (Suction and Discharge) — Mission
Valve Seat (Suction and Discharge) — Novatech
Suction Valve — Mission

Suction Valve — Novatech

Discharge Valve — Mission

Discharge Valve — Novatech

Valve Spring — Suction

Valve Spring — Discharge

Suction Spring Retainer — Valve Stop

Plunger — 16” Long (Standard)

Plunger — 16” Long Pump Saver

Suction Valve Cover

Seal, Suction Valve Cover

Retainer Nut — Suction Valve Cover

Suction Manifold

Screw

Retainer Nut — Discharge Valve Cover — Plain
Discharge Valve Cover — Plain

Seal, Discharge Valve Cover

Retainer Nut — Discharge Valve Cover — Gage
Discharge Valve Cover — 2" 1502 Gauge Connection
Seal — 2” 1502 Weco

Plunger Clamp

Screw

Discharge Flanges

Stud

Hex Nut

Packing Group

302FWF997  Page 7
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Part No.

PP1027549
928SHO01-10
100349
927SHO01-10
101498
927SHO01-10
101498
918VvP023
918VvP023
PP1027654
508895000
157AD003
PP1027594
100197
PP1027593

See Pages 31-34

75A230
PP1027593
PP1027620
100197
PP1027607
PP1027621
901SH06-1
302THDO092
2009617

See Pages 25-29
450VP005-034

50B34

See Pages 20-24



4” GWS FLUID CYLINDER ASSEMBLY

19
i
Po
% 6
/ 4
2
5 (B ? S 11
N /@
21 \
1
) N

12

B

302FWF997 Page 8

LIBERTY EXHIBIT 1053, Page 36



4” GWS FLUID CYLINDER ASSEMBLY

Ref
No. Name of Part Qty. Part No.
1  Fluid Cylinder, 4" GWS 1 PP1025256
2 Valve Seat (Suction and Discharge) — Mission 10 928SHO01-10
Valve Seat (Suction and Discharge) — Novatech 10 100349
3 Suction Valve — Mission 5 927SHO01-10
Suction Valve — Novatech 5 101498
4  Discharge Valve — Mission 5 927SHO01-10
Discharge Valve — Novatech 5 101498
5 Valve Spring — Suction 5 918VP023
6 Valve Spring — Discharge 5 918VP023
7  Suction Spring Retainer — Valve Stop 5 PP1027654
8 Plunger — 16” Long (Standard) 5 157PNO009
Plunger — 16” Long Pump Saver 5 157AD009
9  Suction Valve Cover 5 PP1027594
10 Seal, Suction Valve Cover 5 100197
11 Retainer Nut — Suction Valve Cover 5 PP1027593
12 Suction Manifold 1 See Pages 31-34
13 Screw 20 75A230
14 Retainer Nut — Discharge Valve Cover — Plain 4 PP1027593
15 Discharge Valve Cover — Plain 4 PP1027620
16 Seal, Discharge Valve Cover 5 100197
17 Retainer Nut — Discharge Valve Cover — Gage 1 PP1027607
18 Discharge Valve Cover — 2” 1502 Gauge Connection 1 PP1027621
19 Seal —2” 1502 Weco 1 901SHO06-1
20 Plunger Clamp 5 342-C-78
21 Screw 10 2009617
22 Discharge Flanges 2 See Pages 25-29
23 Stud 12 450VP005-034
24 Hex Nut 12 50B34
25 Packing Group 5 See Pages 20-24
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4.5” GWS FLUID CYLINDER ASSEMBLY
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4.5” GWS FLUID CYLINDER ASSEMBLY

Ref
No. Name of Part Qty. Part No.
1 Fluid Cylinder, 4.5" GWS 1 PP1003985
2 Valve Seat (Suction and Discharge) — Mission 10 928SHO01-1
Valve Seat (Suction and Discharge) — Novatech 10 100241
3 Suction Valve — Mission 5 927VP010-004
Suction Valve — Novatech 5 101469
4 Discharge Valve — Mission 5 927VP010-004
Discharge Valve — Novatech 5 101469
5 Valve Spring — Suction 5 918PNO05
6 Valve Spring — Discharge 5 918PNO05
7 Suction Spring Retainer — Valve Stop 5 PP1004022
8 Plunger — 16” Long (Standard) 5 512893000
Plunger — 16” Long Pump Saver 5 157ADO002
9 Suction Valve Cover 5 320TLS147
10 Seal, Suction Valve Cover 5 306TLS316
11 Retainer Nut — Suction Valve Cover 5 309TLS205
12 Suction Manifold 1 See Pages 31-34
13 Screw 20 75A230
14 Retainer Nut — Discharge Valve Cover — Plain 4 309TLS205
15 Discharge Valve Cover — Plain 4 322TLS147
16 Seal, Discharge Valve Cover 5 306TLS316
17 Retainer Nut — Discharge Valve Cover — Gage 1 315TLS205
18 Discharge Valve Cover — 2" 1502 Gauge Connection 1 PP1004025
19 Seal — 2” 1502 Weco 1 901SHO06-1
20 Plunger Clamp 5 342-C-76
21 Screw 10 2009617
22 Discharge Flanges 2  See Pages 25-29
23 Stud 12 450VP005-034
24 Hex Nut 12 50B34
25 Packing Group 5 See Pages 20-24
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5” GWS FLUID CYLINDER ASSEMBLY
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Ref
No.

[

5” GWS FLUID CYLINDER ASSEMBLY

Name of Part

Fluid Cylinder, 5 GWS

Valve Seat (Suction and Discharge) — Mission
Valve Seat (Suction and Discharge) — Novatech
Suction Valve — Mission

Suction Valve — Novatech

Discharge Valve — Mission

Discharge Valve — Novatech

Valve Spring — Suction

Valve Spring — Discharge

Suction Spring Retainer — Valve Stop

Plunger — 16” Long (Standard)

Plunger — 16” Long Pump Saver

Suction Valve Cover

Seal, Suction Valve Cover

Retainer Nut — Suction Valve Cover

Suction Manifold

Screw

Retainer Nut — Discharge Valve Cover — Plain
Discharge Valve Cover — Plain

Seal, Discharge Valve Cover

Retainer Nut — Discharge Valve Cover — Gage
Discharge Valve Cover — 2" 1502 Gauge Connection
Seal — 2” 1502 Weco

Plunger Clamp

Screw

Discharge Flanges

Stud

Hex Nut

Packing Group

302FWF997  Page 13

Qty. Part No.

=

PP1003450
928SH01-1
100241
927VP010-004
101469
927VP010-004
101469
918PNO05
918PNO05
PP1004022
478640000
157AD007
320TLS147
306TLS316
309TLS205

See Pages 31-34
75A230
309TLS205
322TLS147
306TLS316
315TLS205
PP1004025
901SH06-1
342-C-77
2009617

See Pages 25-29
450VP005-034
50B34

See Pages 20-24
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5.5” GWS FLUID CYLINDER ASSEMBLY
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Ref
No.

[

5.5” GWS FLUID CYLINDER ASSEMBLY

Name of Part

Fluid Cylinder, 5.5" GWS

Valve Seat (Suction and Discharge) — Mission
Valve Seat (Suction and Discharge) — Novatech
Suction Valve — Mission

Suction Valve — Novatech

Discharge Valve — Mission

Discharge Valve — Novatech

Valve Spring — Suction

Valve Spring — Discharge

Suction Spring Retainer — Valve Stop

Plunger — 16” Long (Standard)

Plunger — 16” Long Pump Saver

Suction Valve Cover

Seal, Suction Valve Cover

Retainer Nut — Suction Valve Cover

Suction Manifold

Screw

Retainer Nut — Discharge Valve Cover — Plain
Discharge Valve Cover — Plain

Seal, Discharge Valve Cover

Retainer Nut — Discharge Valve Cover — Gage
Discharge Valve Cover — 2" 1502 Gauge Connection
Seal — 2” 1502 Weco

Plunger Clamp

Screw

Discharge Flanges

Stud

Hex Nut

Packing Group

302FWF997  Page 15

Qty. Part No.

=

PP1005151
928SH01-6
100153
927VP010-005
101470
927VP010-005
101470
300TLS105
300TLS105
PP1004022
478658000
157AD005
PP1004342
301TLS316
309TLS205

See Pages 31-34
75A230
309TLS205
317TLS147
301TLS316
315TLS205
PP1004826
901SH06-1
342-C-77
2009617

See Pages 25-29
450VP005-034
50B34

See Pages 20-24
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5.75” GWS FLUID CYLINDER ASSEMBLY
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Ref
No.

[

5.75” GWS FLUID CYLINDER ASSEMBLY

Name of Part

Fluid Cylinder, 5.75” GWS

Valve Seat (Suction and Discharge) — Mission
Valve Seat (Suction and Discharge) — Novatech
Suction Valve — Mission

Suction Valve — Novatech

Discharge Valve — Mission

Discharge Valve — Novatech

Valve Spring — Suction

Valve Spring — Discharge

Suction Spring Retainer — Valve Stop

Plunger — 16” Long (Standard)

Plunger — 16” Long Pump Saver

Suction Valve Cover

Seal, Suction Valve Cover

Retainer Nut — Suction Valve Cover

Suction Manifold

Screw

Retainer Nut — Discharge Valve Cover — Plain
Discharge Valve Cover — Plain

Seal, Discharge Valve Cover

Retainer Nut — Discharge Valve Cover — Gage
Discharge Valve Cover — 2" 1502 Gauge Connection
Seal — 2” 1502 Weco

Plunger Clamp

Screw

Discharge Flanges

Stud

Hex Nut

Packing Group

302FWF997  Page 17

Qty. Part No.

=

PP1007623
928SH01-6
100153
927VP010-005
101470
927VP010-005
101470
300TLS105
300TLS105
PP1004022
2100PB038
157AD004
PP1004342
301TLS316
309TLS205

See Pages 31-34
75A230
309TLS205
317TLS147
301TLS316
315TLS205
PP1004826
901SH06-1
342-C-77
2009617

See Pages 25-29
450VP005-034
50B34

See Pages 20-24

B
oo

= 01 o1 Oo1Oo1 o1 Oo1Oor o1 oo ool

PPN

B =
oMo

LIBERTY EXHIBIT 1053, Page 45



6” GWS FLUID CYLINDER ASSEMBLY
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Ref
No.

[

6” GWS FLUID CYLINDER ASSEMBLY

Name of Part

Fluid Cylinder, 6” GWS

Valve Seat (Suction and Discharge) — Mission
Valve Seat (Suction and Discharge) — Novatech
Suction Valve — Mission

Suction Valve — Novatech

Discharge Valve — Mission

Discharge Valve — Novatech

Valve Spring — Suction

Valve Spring — Discharge

Suction Spring Retainer — Valve Stop

Plunger — 16” Long (Standard)

Plunger — 16” Long Pump Saver

Suction Valve Cover

Seal, Suction Valve Cover

Retainer Nut — Suction Valve Cover

Suction Manifold

Screw

Retainer Nut — Discharge Valve Cover — Plain
Discharge Valve Cover — Plain

Seal, Discharge Valve Cover

Retainer Nut — Discharge Valve Cover — Gage
Discharge Valve Cover — 2" 1502 Gauge Connection
Seal — 2” 1502 Weco

Plunger Clamp

Screw

Discharge Flanges

Stud

Hex Nut

Packing Group

302FWF997  Page 19

Qty. Part No.

=

PP1005366
928SH01-6
100153
927VP010-005
101470
927VP010-005
101470
300TLS105
300TLS105
PP1004022
2110PB038
157AD006
PP1005365
VP1028128
309TLS205

See Pages 31-34
75A230
309TLS147
317TLS147
301TLS316
315TLS205
PP1004826
901SH06-1
342-C-77
2009617

See Pages 25-29
450VP005-034
50B34

See Pages 20-24
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“RSL” PACKING ASSEMBLY FOR GWS CYLINDER

GANSGANNN

/

3.75” RSL PACKING ASSEMBLY

Ref

No. Name of Part Qty. Part No.

1 HEADER RING, 3.75” 1 901VP014-004

2 PACKING RING 2 901VP002-004

3 SPACER 1 207WPD144

4 FEMALE ADAPTER 1 203PN001-002

5 WIPER SEAL 1 60AM71

6 O-RING 1 901SHO05-256

7 PACKING NUT 1 300THDO008

4” RSL PACKING ASSEMBLY

Ref

No. Name of Part Qty. Part No.

1 HEADER RING, 4” 1 901VP014-005

2 PACKING RING 2 901VP002-005

3 SPACER 1 203WPD144

4 FEMALE ADAPTER 1 203PN001-003

5 WIPER SEAL 1 60AM84

6 O-RING 1 901SHO05-256

7 PACKING NUT 1 301THDO08
4.5” RSL PACKING ASSEMBLY

Ref

No. Name of Part Qty. Part No.

1 HEADER RING, 4.5” 1 901VP014-014

2 PACKING RING 2 901VP002-014

3 SPACER 1 204WPD144

4 FEMALE ADAPTER 1 203PN001-005

5 WIPER SEAL 1 60AM73

6 O-RING 1 108515

7 PACKING NUT 1 302THDO008

302FWF997

Page 20
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“RSL” PACKING ASSEMBLY FOR GWS CYLINDER

ANSGANNN
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/

5” RSL PACKING ASSEMBLY

Ref

No. Name of Part Qty. Part No.

1 HEADER RING, 5” 1 901VvP014-009

2 PACKING RING 2 901VP002-009

3 SPACER 1 205WPD144

4 FEMALE ADAPTER 1 203PN001-006

5 WIPER SEAL 1 60AM74

6 O-RING 1 167661

7 PACKING NUT 1 303THDO008
5.5” RSL PACKING ASSEMBLY

Ref

No. Name of Part Qty. Part No.

1 HEADER RING, 5.5” 1 901VvP014-008

2 PACKING RING 2 901VvP002-008

3 SPACER 1 208WPD144

4 FEMALE ADAPTER 1 203PN001-012

5 WIPER SEAL 1 60AM75

6 O-RING 1 901SHO05-263

7 PACKING NUT 1 304THDO008
5.75” RSL PACKING ASSEMBLY

Ref

No. Name of Part Qty. Part No.

1 HEADER RING, 5.75” 1 901VP014-006

2 PACKING RING 2 901VP002-006

3 SPACER 1 209WPD144

4 FEMALE ADAPTER 1 203PNO001-010

5 WIPER SEAL 1 60AM85

6 O-RING 1 108516

7 PACKING NUT 1 305THDO008

302FWF997 Page 21
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“RSL” PACKING ASSEMBLY FOR GWS CYLINDER
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6” RSL PACKING ASSEMBLY

Ref

No. Name of Part Qty. Part No.

1 HEADER RING, 6” 1 901VP014-007
2 PACKING RING 2 901VvP002-007
3 SPACER 1 210WPD144

4 FEMALE ADAPTER 1 203PN001-011
5 WIPER SEAL 1 60AM76

6 O-RING 1 108516

7 PACKING NUT 1 306THDO08

302FWF997  Page 22
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“CDI” PACKING ASSEMBLY FOR GWS CYLINDER
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3.75” CDI PACKING ASSEMBLY

Ref

No. Name of Part Qty. Part No.

1 HEADER RING, 3.75” 1 595703000

2 PRESSURE RING 1 595695000

3 FEMALE ADAPTER 1 595687000

4 SPACER 1 595719000

5 WIPER SEAL 1 60AM71

6 JUNK RING 1 3040PE317

7 PACKING NUT 1 3000PE008

4” CDI PACKING ASSEMBLY

Ref

No. Name of Part Qty. Part No.

1 HEADER RING, 4" 1 3030PE222

2 PRESSURE RING 1 3100PE222

3 FEMALE ADAPTER 1 3090PE170

4 SPACER 1 3030PE144

5 WIPER SEAL 1 60AM84

6 JUNK RING 1 3050PE317

7 PACKING NUT 1 3010PE008
4.5” CDI PACKING ASSEMBLY

Ref

No. Name of Part Qty. Part No.

1 HEADER RING, 4.5” 1 595704000

2 PRESSURE RING 1 595696000

3 FEMALE ADAPTER 1 595688000

4 SPACER 1 595720000

5 WIPER SEAL 1 60AM73

6 JUNK RING 1 3060PE317

7 PACKING NUT 1 3020PE008

302FWF997  Page 23
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“CDI” PACKING ASSEMBLY FOR GWS CYLINDER
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5” CDI PACKING ASSEMBLY

Ref

No. Name of Part Qty. Part No.

1 HEADER RING, 5” 1 595705000

2 PRESSURE RING 1 595697000

3 FEMALE ADAPTER 1 595689000

4 SPACER 1 595721000

5 WIPER SEAL 1 60AM74

6 JUNK RING 1 3070PE317

7 PACKING NUT 1 3030PE008
5.5” CDI PACKING ASSEMBLY

Ref

No. Name of Part Qty. Part No.

1 HEADER RING, 5.5” 1 595706000

2 PRESSURE RING 1 595698000

3 FEMALE ADAPTER 1 595690000

4 SPACER 1 595723000

5 WIPER SEAL 1 60AM75

6 JUNK RING 1 3080PE317

7 PACKING NUT 1 3040PE008

302FWF997  Page 24
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3” 1002 HAMMER UNION DISCHARGE FLANGE

i

5-1/2” TO 6” FLUID END

Ref
No. Name of Part Qty. Part No.
1 371002 Female Flange 1 101328
2 Seal 1 100131
3  Seal-3"1002 Weco 1 901SHO06-2

302FWF997  Page 25
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3” 1502 FEMALE HAMMER UNION DISCHARGE FLANGE

1

ON

i

4-1/2” TO 5” FLUID END

Ref
No. Name of Part Qty. Part No.
1 371502 Female Flange 1 101348
2 Seal 1 100279
3  Seal-3”1502 Weco 1  901SH06-2
5-1/2” TO 6” FLUID END
Ref
No. Name of Part Qty. Part No.
1 371502 Female Flange 1 101300
2  Seal 1 101344
3  Seal-3" 1502 Weco 1 901SHO06-2

302FWF997  Page 26
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3” 1502 MALE HAMMER UNION DISCHARGE FLANGE

o
5
4
®\ 2
IS
W)
A
4-1/2” TO 5” FLUID END

Ref
No. Name of Part Qty. Part No.

1 371502 Male Flange 1 PP1012368

2 Seal 1 100279

3  Retaining Segments 3 431042090

4 Union Nut 1 431200090

5 Retaining Ring 1 421067000

302FWF997  Page 27
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4” 602 HAMMER UNION DISCHARGE FLANGE

7 I

5-1/2” TO 6” FLUID END

Ref
No. Name of Part Qty. Part No.
1 4”602 Female Flange 1 101351
2 Seal 1 101344
3 Seal-4"602 Weco 1 901SHO06-6

302FWF997  Page 28
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BLEED OFF DISCHARGE FLANGE

4-1/2” TO 5” FLUID END

Ref
No. Name of Part Qty. Part No.
1 Bleed Off Flange 1 100256
2 Seal 1 100131
5-1/2” TO 6” FLUID END
Ref
No. Name of Part Qty. Part No.
1 Bleed Off Flange 1 TUL101347
2 Seal 1 101344

302FWF997  Page 29
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3” DISCHARGE BRIDLE ASSEMBLY

1 X13 x14 x15

1 K13 X114 X156

OO0
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P N W N W W PN
=1
l-lﬁ\_l_uﬂ
3-3/4” THRU 5” FLUID ENDS ONLY
Ref
No. Name of Part Qty. Part No.
1 Discharge Flanges 2 PP1012368
2  Elbow, 90 Deg Male X Male w/Nuts 1 520574000
3  Elbow, 90 Deg. Male X Female w/Nut 2 PP1010848
4  Elbow, 30 Deg. Male X Female w/Nut 1 520573000
5  Treating Adapter Assembly, Female X Female 1 520916000
6  Treating Adapter Assembly, Male X Female 1 479105000
7 3’ Lateral 1 430502090
8  Union Nut 3 431200090
9 Retaining Segments 9 431042090
10 Retaining Ring 3 421067000
11 Pipe Support 2 521007000
12  Pup Joint 1 PP1010238
13 Seal, Flange to Fluid End 2 100279
14  Stud, Discharge Flange 12 450VP005-034
15 Hex Nut 12 50B34
16 Seal, 3" Weco Anti-Extrusion 9 449373000
17 Spacer, Treating Adapter Assembly .125” Long * 476153000
Spacer, Treating Adapter Assembly .188” Long * 476154000
Spacer, Treating Adapter Assembly .25” Long * 476155000
Spacer, Treating Adapter Assembly .313” Long * 476156000

(Order length and quantity as needed)

302FWF997  Page 30
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6” SUCTION MANIFOLD WITH VICTAULIC ENDS

/
®

Ref

No. Name of Part Qty. Part No.
1  Suction Manifold 1 104209
2 O-ring 5 107992

6” SUCTION MANIFOLD WITH VICTAULIC ENDS AND VALVE LIFTERS

Ref
No. Name of Part Qty. Part No.
1  Suction Manifold 1 TUL101346
2  O-ring 5 107992
3  Lifter Disc 5 595PNO1
4  Lifter Shaft 5 595PN02
5 Coupling 5 102487-1
6  PushRod 5 595PN04
7  O-ring 5 107956
8 Hex Nut 5 50AQ3
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6” CO2 SUCTION MANIFOLD ASSEMBLY WITH CLEANOUTS
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Ref
No. Name of Part Qty. Part No.
1  Suction Manifold 1 PP1009502
2  O-ring — Fluid End 5 107992
3 Plug — End 1 VP1009631
4 Wing Nut — End Plug 1 VP1009630
5 O-ring — End Plug 1 107992
6 Plug — Cleanout 2 64EB876
7  Wing Nut — Cleanout 2 64EB875
8 O-ring — Cleanout 2 124642
6” ZOOMIE SUCTION MANIFOLD ASSEMBLY THREADED INLET
[ ]
/ ||| 006
Ref
No. Name of Part Qty. Part No.
1 Suction Manifold 1 PP1010837
2  O-ring — Fluid End 5 107992
3 EndPlug 1 501002
4  O-ring — End Plug 1 108502
5  Wing Nut 1 PP1000686
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8” SUCTION MANIFOLD WITH VICTAULIC ENDS

/
®

Ref

No. Name of Part Qty. Part No.
1  Suction Manifold 1 PP1005259
2 O-ring 5 107992

8” SUCTION MANIFOLD WITH VICTAULIC ENDS AND VALVE LIFTERS

Ref

No. Name of Part Qty. Part No.
1  Suction Manifold 1 101304
2  O-ring 5 107992
3  Lifter Disc 5 595PNO1
4  Lifter Shaft 5 595PN02
5 Coupling 5 102487-1
6  PushRod 5 595PN04
7  O-ring 5 107956
8 Hex Nut 5 50AQ3
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8” ZOOMIE SUCTION MANIFOLD ASSEMBLY WITH VICTAULIC END

I T o

/

$

Ref
No. Name of Part Qty. Part No.
1  Suction Manifold 1 PP1000405
2 O-ring — Fluid End 5 107992
3  End Plug 1 501002
4  O-ring — End Plug 1 108502
5  Wing Nut 1 PP1000686

6” LOW PROFILE ZOOMIE SUCTION MANIFOLD ASSEMBLY WITH VICTAULIC END

= g = g

j A

R

Ref
No. Name of Part Qty. Part No.
1  Suction Manifold 1 PP1017992
2 O-ring — Fluid End 5 107992
3 EndPlug 1 501002
4  O-ring — End Plug 1 108502
5  Wing Nut 1 PP1000686

302FWF997  Page 34
LIBERTY EXHIBIT 1053, Page 62



2

PUMP SAVE PLUNGER ASSEMBLY (16” LONG)

6
/&\\\\\\\\\\\\\\\\y
N __ kK %
FONTENRNE RN,
5
Ref. 3-3/4” 4” 4-1/2”
No. Name of Part Qty. 157AD003 157AD009 157AD002
1 PLUNGER BODY ............. 1 411PN002 411PNO03 411PNOO1
2 PLUNGER CAP END....... 1 255PN002 255PN003 255PN001
3 PLUNGERNOSEPLUG.. 1 974PNO002 974PN002 974PNO0O01
4  TENSIONING STUD......... 1 450PN001 450PN001 450PNO001
5 HEXNUT W/ INSERT ...... 1 50V3 50Vv3 50V3
6  O-RING....coocvviiiien, 1 108504 108504 901SHO05-240
Ref. 5” 5-1/2” 5-3/4”
No. Name of Part Qty. 157AD007 157AD005 157AD004
1 PLUNGER BODY ............. 1 411PNO004 411PNO05 411PNO006
2 PLUNGER CAPEND....... 1 255PN004 255PN005 255PN005
3 PLUNGERNOSEPLUG.. 1 974PNO001 974PN003 974PNO0O03
4  TENSIONING STUD......... 1 450PN001 450PN001 450PN0O01
5 HEXNUT W/ INSERT ...... 1 50V3 50Vv3 50V3
6 O-RING.....coocviiieien, 1 901SH05-240 901SHO05-249 901SH05-249
Ref. 6”
No. Name of Part Qty. 157AD006
1 PLUNGER BODY ............. 1 411PN024
2 PLUNGER CAPEND....... 1 255PN005
3 PLUNGER NOSE PLUG.. 1 974PNO003
4  TENSIONING STUD......... 1 450PNO001
5 HEXNUT W/ INSERT ...... 1 50V3
6  O-RING....ccovciriiiiieen, 1 901SH05-249

302FWF997  Page 35

LIBERTY EXHIBIT 1053, Page 63



GWS FLUID END SERVICE TOOLS

Ref
No. Name of Part Qty. Part No.
1  Packing Nut Wrench 1 100162
2 3" Hex Wrench 1 342-A-89
3  Slide Hammer Puller 1 590PN006
4  Suction Valve Spring Retainer Installation Tool 1 PP1006746
5 LH Slide Hammer Adapter 1 307TLS170
VALVE SEAT PULLER KITS
Ref
No. Name of Part Qty. Part No.
1 3.75” - 4” Valve Seat Puller Kit* 1  402THD6031
(*Includes the following 3 items)
* Seat Puller Jack Assembly 1 102014
* Puller Head Assembly 1 HG-3
* Tool Box 1 H-400
2 45" -5"Valve Seat Puller Kit* 1  403THD6031
(*Includes the following 3 items)
* Seat Puller Jack Assembly 1 102014
* Puller Head Assembly 1 HR-4
* Tool Box 1 H-400
2 5.57-6" Valve Seat Puller Kit* 1 404THD6031
(*Includes the following 3 items)
* Seat Puller Jack Assembly 1 102014
* Puller Head Assembly 1 HB-5
* Tool Box 1 H-400
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Gardner

ver

For additional information contact your local representative or

Gardner Denver Inc.

4747 South 83" East Avenue, Tulsa, OK 74145
PH: (918) 664-1151, (800) 637-8099

FAX: (918) 664-6225

www.gardnerdenver.com

Specifications subject to change without notice.
Copyright © 2005 Gardner Denver, Inc. Litho in U.S.A.
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https://web.archive.org/web/20120917102614/http:/www.quincieoilfield.com/pdf/3.0%20Gardn
er%20Denver/2500/GD2500Q%200p%20&%20Service%20Manual.pdf
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WELL SERVICING PUMP

MODEL

GD-2500Q QUINTUPLEX

OPERATING AND
SERVICE MANUAL

Gardner
ver
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GD-2500Q QUINTUPLEX
WELL SERVICING PUMP

MAINTAIN PUMP RELIABILITY AND PERFORMANCE WITH
GENUINE GARDNER DENVER
PARTS AND SUPPORT SERVICES

Gardner Denver® genuine pump parts are manufactured to design tolerances and are developed for
optimum dependability. Design and material innovations are the result of years of experience with
hundreds of different pump applications. Reliability in materials and quality assurance is incorporated
in our genuine replacement parts.

Your authorized Gardner Denver Sales Office offers all the backup you’ll need. The Fort Worth
and Tulsa Manufacturing Facilites maintain a large inventory of genuine parts.

Gardner Denver supports your needs with these services:

1. Trained parts specialists to assist you in selecting the correct replacement parts.

2. Repair and maintenance kits designed with the necessary parts to simplify servicing your pump.

Authorized service technicians are factory trained and skilled in pump maintenance and repair. They
are ready to respond and assist you by providing fast, expert maintenance and repair services.

For the location of your local authorized Gardner Denver distributor, refer to the yellow
pages of your phone directory or contact:

Factory (Tulsa): Service Center (Odessa): Factory (Ft. Worth):

Gardner Denver Well Servicing Pumps Chaparral Geoquip

4747 South 83" East Avenue 2121 West 44" Street 7533 Kathy Lane

Tulsa, Oklahoma 74145 Odessa, Texas 79768 Ft. Worth, Texas 76126

Phone: (918) 664-1151 Phone: (432) 366-5433 Phone: (817) 249-6400
(800) 738-8099 (800) 368-1134 (800) 824-0271

Fax: (918) 664-6225 Fax: (432) 363-9940 Fax: (817) 249-6401

INSTRUCTIONS FOR ORDERING REPAIR PARTS

When ordering parts, specify Pump MODEL and SERIAL NUMBER (see nameplate on unit).
The Serial Number is also stamped on top of the cylinder end of the frame (cradle area).

All orders for Parts should be placed with the Fort Worth or Tulsa facility.
Where NOT specified, quantity of parts required per pump or unit is one (1); where more than

one is required per unit, quantity is indicated in parenthesis. SPECIFY EXACTLY THE NUMBER
OF PARTS REQUIRED.

300FWF996 Pagei
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FOREWORD

Gardner Denver® pumps are the result of advanced engineering and skilled manufacturing. To
be assured of receiving maximum service from this pump the owner must exercise care in its
operation and maintenance. This book is written to give the operator and maintenance personnel
essential information for day-to-day operation, maintenance and adjustment. Careful adherence
to these instructions will result in economical operation and minimal downtime.

A\ DANGER

Danger is used to indicate the presence of a hazard, which will cause severe
personal injury, death or substantial property damage if the warning is ignored.

A WARNING

Warning is used to indicate the presence of a hazard, which can cause severe
personal injury, death or substantial property damage if the warning is ignored.

CAUTION

Caution is used to indicate the presence of a hazard, which will or can cause
minor personal injury or property damage if the warning is ignored.

NOTICE

Notice is used to notify people of installation, operation or maintenance
information which is important but not hazard related.

300FWF996 Pageii
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SECTION 1
DANGER NOTICES

A DANGER

Read and understand the following
DANGER NOTICES before moving or
operating the pump or any pump package
unit equipment.

Reciprocating pumps are machines capable
of producing high fluid pressures and flow
rates and are designed to be used with
proper care and caution by trained,
experienced  operators. TO  AVOID
PERSONAL INJURY, DEATH AND/OR
EQUIPMENT DAMAGE, READ AND
THOROUGHLY  UNDERSTAND THE
FOLLOWING DANGER NOTICES PLUS
THE ENTIRE OPERATING AND SERVICE
MANUAL BEFORE ATTEMPTING TO
MOVE OR OPERATE THE PUMP. Contact
a Gardner Denver service representative if
you are unable to comply with any of the
danger notices or procedures described in
these documents.

Closely examine the pump performance
data upon pump delivery to become
thoroughly familiar with the operating limits
for this pump model. The pump must
never be operated at speeds, pressures
or horsepower exceeding the maximum
values or at speeds below the minimum.
Failure to observe the operating limits
could result in personal injury, death,
and/or equipment damage and will void
the warranty. Alterations to the pump, or
application of the pump outside the limits,
must not be made without Gardner Denver
written approval, together with a new set of
performance data, as dangerous operating
conditions could result.

Keep in mind that full operator attention and
alertness are required when operating high
pressure pumping equipment. Operators
should not begin or continue operations
when tired, distracted or under the influence
of alcohol or any type of prescription or
nonprescription drugs.
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The timely replacement of expendable parts
and any other worn or damaged parts can
prevent equipment damage and possible
injury. The original parts used in Gardner
Denver pumps are designed and tested to
exacting standards to provide high quality
performance and durability.  Your best
insurance in maintaining these
characteristics is to use genuine Gardner
Denver replacement parts.

A broad range of danger notices are
covered on these pages, however, they
cannot substitute for training, experience
and common sense in the safe operation of
high pressure pumping equipment.

HAMMER LUG FASTENERS

DANGER

On pumps equipped with hammer lug
unions and/or hammer lug valve covers the
following precautions must be observed to
avoid personal injury, death and/or
equipment damage due to contact with the
hammer, broken parts from the hammer,
lugs or other objects propelled by hammer
blows. When tightening or loosening
hammer lug unions and valve covers,
operators or maintenance personnel should:

e Inspect the hammer and hammer lugs
to insure they are all in good condition.
Replace any of these parts which are
cracked, damaged or badly worn.

e Wear safety shoes and safety glasses.

e Alert other personnel to move away
from the area.

e Check to insure they have safe footing.

e Fully engage the hammer bar, if one is
used, to prevent it from disengaging
violently from the cover as a blow is
struck.

e Wipe their hands and the hammer

handle and maintain a firm grip on the
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handle to avoid losing control of the
hammer while swinging and striking.

e Carefully swing the hammer to avoid
striking themselves, another person and
objects other than the targeted lugs or
hammer bar.

e Avoid swinging the hammer above
shoulder height.

VALVE SEAT PULLING

/A DANGER

The following precautions must be observed
by operators and maintenance personnel to
avoid personal injury, death and/or
equipment damage from contact with the
puller, hammer, wedge or broken parts from
these components when using either a
hydraulic or wedge valve seat puller.
Operators or maintenance personnel
should:

Hydraulic Seat Puller

e Wear safety shoes and glasses.

e Chain or tie the jack down as it will jump
violently when the valve seat
disengages from the valve deck.

e Check to insure the pressure applied by
the hydraulic pump does not exceed the
hydraulic ram maximum pressure rating.

Wedge Seat Puller

e Grind off any mushroomed material from
the wedge before use.

e Inspect the hammer and wedge to
insure they are in good condition.
Replace any of those parts which are
cracked, damaged or badly worn.

e Wear safety shoes and goggles.

e Check to insure they have safe footing.

300FWF996

e Fully engage the wedge to prevent it
from disengaging violently from the
cover as a blow is struck.

e Wipe their hands and the hammer
handle and maintain a firm grip on the
handle to avoid losing control of the
hammer while swinging and striking.

e Carefully swing the hammer to avoid
striking themselves, another person and
objects other than the targeted wedge.

e Avoid swinging the hammer above
shoulder height.

COVERS AND GUARDS

DANGER

Personal injury, death and /or
equipment damage can result from
contact with moving parts. All
moving parts must be equipped with
covers and guards. All covers and
guards must be securely positioned
at all times when the unit is in
operation.

Covers and guards are intended to not only
protect against personal injury or death, but
to also protect the equipment from foreign
object damage

EQUIPMENT MOVING AND LIFTING

M\ DANGER

Heavy equipment including pumps, pump
packages and components should only be
moved or lifted by trained, experienced
operators, who are physically and mentally
prepared to devote full attention and
alertness to the moving and lifting
operations. An operator should be fully
aware of the use, capability, and condition of
both the equipment being moved and the
equipment being used to move it.
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A DANGER

Failure to follow safe and proper
pump, pump package or component
lifting or moving procedures can lead
to personal injury, death and /or
equipment damage from shifting,
falling or other wunexpected or
uncontrolled equipment movements.

Make sure the hoist, lift truck, ropes, slings,
spreader bar or other lifting equipment you
are using is in good condition and has a
rated lifting capacity equal to or greater than
the weight being lifted. Lifting devices must
be checked frequently for condition and
continued conformance to rated load
capacity. They should then be tagged with
the rated capacity together with the date of
inspection.

Fully assembled pumps and pump
packages are heavy and should only be
moved using the specified lifting lugs or
attachments.

Many individual components have lifting
eyes or lugs, which must not be used to
lift assemblies, as they are designhed to
bear the weight of the component only.

Before lifting the individual component
check to insure the lifting attachment is
firmly secured to the component with
undamaged, properly torqued fasteners,
sound welds, or other secure attachments.
Examine the lifting eyes, lugs, slots, holes or
other projections to insure they are not
cracked, otherwise damaged or badly worn.
The repair of existing or addition of new
welded lifting eyes, lugs or other projections
should only be performed by experienced,
qualified welders.

Package units should be lifted with
spreaders connected to the lifting
attachments normally built into the package
unit support skid. Packages too large to lift
as fully assembled should be separated into
smaller loads.
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For these smaller loads the lifting devices
should be fastened to the lifting attachments
normally built into the individual motor,
engine, pump or transmission / torque
converter, or their separate support skids.

When lifting sub-assembled components, for
example a suction stabilizer attached to
suction piping or a discharge pulsation
damper attached to a strainer cross and
piping, use special lifting slings designed to
safely support the combined weight of the
components.

If a crane or hoist is being used to lift large
components or assemblies, one or more
persons should assist the operator from the
ground with guide lines attached to the
equipment being moved to properly position
it and prevent uncontrolled movement.

When you start to lift a pump, package unit,
subassemblies or individual components
and you observe the equipment is tilting, or
appears unbalanced, lower the equipment
and adjust the lifting device to eliminate
these improper lifting conditions before
proceeding to move the equipment.

It is poor practice and dangerous to allow
the equipment to pass over or close to your
body or limbs. Be prepared to move quickly
out of danger if equipment starts to fall, slip
or move unexpectedly toward you.

PRESSURIZED PUMP SYSTEMS

/A DANGER

Fluids under high pressure can
possess sufficient energy to cause
personal injury, death and/or
equipment damage either through
direct contact with escaping fluid
streams or by contact with loose
objects the pressurized fluid propels.

Operating a pump against a blocked or
restricted discharge line can produce
excessive pressures in the entire discharge
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system, which can damage or burst
discharge system components.

A DANGER

Never operate a pump without a
properly sized pressure relief valve or
working overpressure shutdown in
the discharge line immediately
adjacent to the pump discharge.

The relief valve should be placed in the
flowing discharge line and not at the
opposite end of the discharge manifold in a
dead end connection. The dead end may
become clogged with solid material carried
in the fluid, which could prevent proper relief
valve operation.

A DANGER

Never place a shut-off valve or any
other component between the pump
discharge connection and the
pressure relief valve.

Make sure the pressure relief valve is
installed so any pressurized relief discharge
from the valve is directed away from
possible contact with people or equipment.
The relief valve must be set to relieve at a
pressure equal to or below the maximum
pressure values shown on the pump data
plate. However, if a component is used in
the discharge system with a lower rated
pressure capability than that listed on the
pump data plate, the pressure relief valve
must be set to relieve at a pressure equal to
or below the rated capability of the lowest
rated component.

Before starting the pump every time,

check to insure:

e The pressure relief valve is in good
operating condition and has been set to
the proper relief pressure.
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e Any pipe line used to direct pressurized
relief flow to another location, such as a
collecting tank, is not blocked.

e The discharge system is not blocked
and all the discharge line valves are
open.

Check all fluid end discharge system
components including pipes, elbows
connections, threads, fasteners, hoses,
etc., at least once every six months to
confirm their structural adequacy. With
time, wear, corrosion and fatigue can reduce
the strength of all components. Magnetic
iron and steel components should be
checked with magnetic particle or dye
penetrates crack detection equipment.
Nonmagnetic materials should be checked
for cracks with dye penetrates. All metallic
components should also be visually checked
during these inspections for signs of
corrosion. If a component shows evidence
of cracking or loss of material due to
corrosion it must be replaced with a new
part.

Continually monitor suction and discharge
hose assemblies when the pump is
operating for leakage, kinking, abrasion,
corrosion or any other signs of wear or
damage.

Worn or damaged hose assemblies
should be replaced immediately. At least
every six months examine hose assemblies
internally for cut or bulged tube, obstructions
and cleanliness. For segment style fittings,
be sure that the hose butts up against the
nipple shoulder, the band and retaining ring
are properly set and tight and the segments
are properly spaced. Check for proper gap
between nut and socket or hex and socket.
Nuts should swivel freely. Check the layline
of the hose to be sure that the assembly is
not twisted. Cap the ends of the hose with
plastic covers to keep them clean until they
are tested or reinstalled on the pump unit.
Following this visual examination, the hose
assembly should be hydrostatically tested,
on test stands having adequate guards to
protect the operator, per the hose
manufacturer's proof test procedure.
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Fluid end component inspections should
be performed more frequently than every
six months if pressures above 2500 psi
are used in the discharge system or if
corrosive, abrasive, flammable or hot
(over 110° F) fluids are being pumped.

Proper stuffing box packing selection is
important for safe pump operation. Contact
a Gardner Denver service representative for
assistance in selecting the proper packing
before beginning operation.

Before starting the pump the first time, and
periodically thereafter check the pump,
suction and discharge system fastener
torque versus the values listed on page 35
to insure proper tightness. Over and under
torquing can damage threaded pipes,
connections and fasteners, which may lead
to component damage and/or failure.
Replace all components found to be
damaged or defective. On pumps equipped
with stuffing boxes, the gland must be
engaged by at least three (3) threads to hold
the discharge pressure of the pump.

/A DANGER

Do not attempt to service, repair or
adjust the plunger packing or other-
wise work on the pump while the unit
is operating. Shut off the pump drive
engine and relieve the fluid pressure
in the suction and discharge systems
before any work or investigation is
performed on the pump or pump
systems.

the cause of the leak has been corrected.
Replace any parts which are found to be
damaged or defective. When a gasketed
joint is disassembled for any reason, discard
the used gasket and replace it with a new,
genuine Gardner Denver gasket before
reassembling the joint.

Due to the high working pressures
contained by the fluid end, discharge
manifold and discharge piping, welding on
these components is not recommended. If
welding on the discharge system cannot be
avoided, only experienced, qualified welders
should be used. In addition, the welded part
should be hydrostatically proof tested in the
shop with water or hydraulic fluid to one and
one half times maximum discharge system
working pressure, with no observable fluid
leakage, before the part is reinstalled in the
pump system.

In summary, high pressure fluid streams can
possess sufficient energy to cause personal
injury, death and/or equipment damage.
These results can occur either through
direct contact with the fluid stream or by
contact with loose objects the fluid stream
has propelled, if the pump system is
improperly used, or if the fluid is
misdirected, or allowed to escape from
defective  or  improperly  maintained
equipment.

FLAMMABLE, HOT, COLD OR
CORROSIVE FLUID PUMPING

/A DANGER

Block the crankshaft from turning and make
certain that all pump drive motor or engine
start switches or starter controls are clearly
tagged with warnings not to start the pump
while repair work is in process.

Whenever the pump is operating, continually
monitor the entire suction, discharge and
pump lubricating systems for leaks.
Thoroughly investigate the cause for
leakage and do not operate the pump until
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Extreme caution must be exercised
by trained and experienced operators
when flammable, hot, cold or
corrosive fluids are being pumped to
avoid personal injury, death an/or
equipment damage due to explosion,
fire, extreme cold or chemical attack.

Never operate a pump that is pumping
hydrocarbons or other flammable, hot, cold,
or corrosive fluids when any part of the
pump, suction system or discharge system
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is leaking. Stop the pump immediately if any
leakage, other than a few drops per minute
of packing seepage, is observed. Keep all
flame, sparks, or hot objects away from any
part of the pump, suction system, or
discharge system. Shield the pump, suction
system and discharge system to prevent
any flammable, hot, cold or corrosive fluid
leakage from dripping or spraying on any
components, flame, sparks, hot objects or
people. Inspect the plungers, packing,
gaskets and seals for fluid leakage
frequently and replace all worn or leaking
parts.

Selection of the proper gaskets, seals and
stuffing box packing is even more critical
when flammable, hot, cold or corrosive fluids
are being pumped than when other,
inherently less dangerous fluids are used.
Contact a Gardner Denver service
representative for assistance in selecting the
proper gaskets, seals and packing before
beginning operation.

Since some packing seepage into the cradle
area is inevitable, a drain pan located at the
bottom of the cradle must be connected to a
drain line which conducts the fluid leakage
to a collection container located in a
protected area. The entire drain system and
container must be constructed of materials
resistant to attack from the pumped fluid or
from explosion or fire of the pumped fluid.

Before beginning pumping operations or
starting the pump power source (whether an
engine or electric motor) check the
atmosphere all around the pumping site for
the presence of flammable or explosive
vapors. Do not begin operation and stop
ongoing operation if flammable or explosive
vapors are detected. Hot surfaces, sparks,
electric current or engine exhaust could
ignite flammable or explosive vapors. Each
engine used as a power source on pumping
units where flammable or explosive vapors
could form should be equipped with an air
inlet shut-off. If flammable or explosive
vapors are present in the pumping site
atmosphere, an engine could continue to
run on these vapors even after the engine
fuel line is shut-off if an air inlet shut-off is
not used.
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In addition, on pumping units used where
flammable or explosive vapors could form,
all electric motors used as power sources
must be of explosion proof construction and
all electrical components and wiring must
meet the current National Electrical Code for
explosive atmospheres.

These precautions must be taken to avoid
possible personal injury, death and/or
equipment damage from explosion, fire or
burns.

HIGH PRESSURE LIQUID JETTING,
BLASTING AND CLEANING

DANGER

Extreme caution must be exercised if
any type of wand, gun, nozzle or any
other pressure and flow-directing
device is attached to the pump
discharge system for use in jetting,
blasting, cleaning, etc. This type of
equipment must be used by trained,
experienced operators with the
utmost care. High-pressure fluid
streams can either by direct contact
or by propelling loose objects, cause
serious personal injury or death to
operators and/or other persons.

Pressure or flow directing devices often
receive pressurized flow through flexible
hoses, which can burst if they are kinked,
cut, abraded or are otherwise worn,
damaged or pressured above their rated
capacity. Protect the hose and connections
from damage by people, objects and
vehicles. A broken, cut or otherwise burst
hose can release pressurized fluid, which
may cause personal injury, death and/or
equipment damage.

High pressure fluid from hand held or hand
directed pressure and flow directing devices
may overpower an operator’'s ability to
control or direct the device, which could lead
to personal injury, death and/or equipment
damage. The operator must brace against
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the backward thrust of a hand held device.
In addition, a safety harness or safety net
must be used when working in an area
where the operator could be injured in a fall.
Stand to the side of any tubing or container
being sprayed to avoid back spray and
never operate a hand held device above
shoulder level.

Never direct the pressurized fluid stream at
yourself or any other person, control valves,
the pump, pump drive, suction or discharge
systems.  The pressurized stream can
cause serious personal injury or death and
can also change valve or control settings
which could dangerously increase the
delivery pressure to the pressure and flow
directing device.

When operating a pressure and flow
directing device, use only equipment which
automatically shuts off flow when an
operator releases hand or foot pressure on
the pressurized flow trigger control to
prevent injury if the operator is overpowered
or becomes disabled.

Check to insure this automatic shut-off
equipment is operating properly before
every use and never circumvent the
automatic shut-off for any reason or by any
means when operating the equipment.

When operating any type of high pressure
liquid jetting, blasting or cleaning devices,
the operators must always wear protective
clothing including, but not limited to, a hard
hat with full face visor, heavy duty rain coat
and pants, boots with nonskid sole and
safety toe, rubber gloves with rough grip
surface and ear noise protection.

Full operator attention and alertness are
required when operating this equipment to
avoid personal injury, death and/or
equipment damage. The operators should
take frequent rest breaks and cease
operations when they become tired or
distracted.

Before the equipment is started, the work
area must be inspected and properly
prepared to avoid personal injury, death,
and/or damage to equipment. Make sure
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the work area is checked for hazardous
fumes, has adequate ventilation for engine
exhaust and sufficient drainage for released
fluid. Check the work area for electrical
equipment, connections, outlets, fixtures, or
lines. If any are present they must be made
watertight and the electrical power to these
devices must be shut off to avoid electrical
shocks from fluid contact. The work area
should be clearly marked and roped off to
keep unauthorized people and vehicles from
entering. Remove all loose parts, tools and
equipment from the work area before
beginning operation.

All pressure containing devices including
wands, nozzles, guns, hoses, connections,
etc., should be regularly checked for
condition. These components should all be
tagged with their tested pressure capabilities
together with the date testing was
performed. Always be aware of the
pressure level in the system and never
connect any equipment to the system
which has a rated or tested pressure
capability below the system operating
pressure. The equipment must be shut
down and the system pressure released
before changing or disconnecting wands,
nozzles, guns, hoses, connections or any
other pressurized system components.

All pressure containing devices including
wands, nozzles, guns, connections, etc.,
plus all automatic shut-off, pressure and
control equipment should be treated with
care. Protect them from damage by people,
objects and vehicles. Never lay them in dirt,
mud, ice or other loose material that could
plug the fluid opening or interfere with their
operation. Never use the wand, nozzle,
gun, etc. to pry loose material off items
being cleaned.

Before starting operation in a cold
environment, check to make sure there is no
ice in the fluid system and repeat this
inspection each time before operation is
restarted.

Before purchasing wands, nozzles, guns,
connections, hoses, etc., manufacturers of
these components should be contacted for
detailed information on the design and
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safety features incorporated in their
products. After careful study of various
manufacturers products, we recommend
that only those wands, nozzles, guns,
connections and hose, etc., be considered
for purchase that you judge to offer the
highest quality of design, construction and
safety, since these components are among
the most critical to the safe operation of high
pressure liquid jetting, blasting and cleaning
equipment.

After you have selected and purchased
these components, follow the
manufacturer’s instructions completely in
their use.

In summary, high pressure jetting,
blasting and cleaning are inherently
dangerous, as the pressures and flow
rates needed to remove scale, clean, etc.
are sufficient to cause personal injury,
death, and/or equipment damage
resulting from, but not limited to, any of
the conditions described in the above
Danger Notices.
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SECTION 2

DESIGN, DESCRIPTION AND SPECIFICATIONS

INTRODUCTION

The new Gardner Denver GD-2500Q is a
high horsepower, high rod load multi-
purpose pump for various applications such
as oil and gas well fracturing and acidizing
and potentially as a light weight drilling
pump. The pump was designed using
modern analytical and engineering methods
and techniques. The gear drive was
designed in accordance with the most
recent standards, procedures, and computer
software developed by American Gear
Manufacturers Association.

The issue of personnel safety is the most
important topic covered in this manual.

Therefore, in the beginning of this manual
the user is introduced to dangers inherent in
the operation of a high-pressure pump. To
avoid accidents and injuries, all safety rules
listed in this section and also all other
applicable safety rules and regulations must
be carefully observed.

The sections on Pump Design, Description,
and Specifications, describe the pump
design, list the pump specifications, and
present drawings depicting the pump
external views and all essential cross-
sectional drawings.
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FIGURE 2-1: GD-2500Q Pump
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Section 3, "Pump Preparation, Operation,
and Maintenance," addresses the issues of
preparing the pump for operation after
shipping or storage, the lubrication system
design and specifications, the new pump
run-in procedures, and the periodic routine
maintenance schedule. The recommended
oils, viscosity data, and crankcase oil
temperature  requirements are  also
presented in this section.

Section 4, "Service Procedures," describes
the various assembly / disassembly
procedures.

Section 5, “Trouble-Shooting,” describes
possible problems, causes and solutions
related to pump performance.

Section 6, “Rebuilding Data, Recommended
Running Clearances and Torques,” presents
information useful for pump rebuilding and
assembly, including dimensional and
tolerance data, running clearances for all
bearings, and recommended fastener
torques.

PUMP DESIGN

The GD-2500Q quintuplex pump uses only
two major assemblies: power end and fluid
end. The gear reducer is located inside the
power end. The pump is designed with a
modular concept. Each assembly is a
module that can be assembled, handled,
installed, fixed, or transported separately
from the rest of the pump (See FIGURE 2-1,
page 9). The following is a brief description
of the essential design features for each
modular assembly.

POWER END (FIGURE 2-2,FIGURE 2-3)

The power end design is a fabricated steel
frame made from high-strength low-alloy
steel plate, joined by heavily welded cross-
members to provide stiffness and strength.
This design concept provides maximum
durability with minimum weight.
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FIGURE 2-2 GD-2500Q Power End Section View
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FIGURE 2-3: GD-2500Q Power End Rear Section View

NOTICE

The direction of rotation must be
such that the top side of the
crankshaft is moving toward the fluid
end.

The crossheads and crosshead-guides are
full-cylindrical design for minimum PV
loading and maximum lubrication. The
connecting rods are automotive type. The
connecting rods are accessible through the
rear of the pump, and the crossheads
through the nose or front of the pump. The
crankshaft is a forged steel automotive type
crankshaft with six cylindrical roller-bearing
mains. The main bearings consist of four
floating and two outside held bearings.
The connecting rod bearings are automotive
journal bearings, and the wrist-pin bearings
are hi-alloy bronze journal bearings.

The crankshaft and crossheads are on the
same centerline. The fluid end is held in

place and in alignment with the power end
by the twenty (20) stay-rods. (See
FIGURE 2-1).

The power end is fully enclosed to contain
the power end oil, collecting the oil and
draining out the bottom skin through two
NPTF weld-let connections. This is a dry-
sump pump. An external oil sump and lube
pressure and filter system is required.

GEAR  REDUCTION
(FIGURE 2-4)

COMPONENTS

The internal gear reduction consists of two
helical bull-gears located on either end of
the crankshaft, and one input pinion shaft
with helical pinion gears on each end. The
overall ratio of the reduction gear unit is
6.353:1 This arrangement offers a good
power to weight ratio and flexibility in using
different prime movers such as diesel
engines as well as electric motors. All
gears are heat-treated, hardened, and
ground to AGMA quality level 10 or better to
insure the highest reliability and long life of
the gear box.
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POWER END AND GEAR REDUCTION
COMPONENTS LUBE SYSTEM (FIGURE
2-2, FIGURE 2-3, and FIGURE 2-4,)

Both the internal gear reduction components
and the power end have one common lube
oil inlet. The power end inlet is located on
the side of the pump forward of the gear
cover. The inlet is a NPTF tee that divides
the lube flow between the lube manifold for
the main bearing and crosshead guide area
and the rotary wunions. Pressurized
lubrication for each crosshead is delivered
from the lube manifold to the top of the
crosshead guides. An aluminum cover
houses the rotary union, which is attached
to the crankshaft. Lubrication for the rotating
power end components comes from forced
lube through the crankshaft. Lube oil enters
the crankshaft and first lubricates the
connecting  bearings. Oil from the
connecting rod bearing also lubes the wrist-
pin bearing. As oil reaches the first
crankshaft journal, oil exits the journal oil
hole and lubes the journal and journal
bearings, passes through the center of the
connecting rod to the wrist pin and wrist-pin
bearing. It also connects to the crosshead
oil supply, giving a redundant oiling
pathway. This is repeated for the rest of the
main bearing and crosshead components.

Oil is removed from the power end through
two primary drain connections in the bottom
of the frame. Oil passages at the forward
part of the frame members allow the
crosshead cylinders to drain to the power
end sump. Oil is also drained from the gear
covers through drain holes in the outside
frame plates. These drains are all combined
together and empty into the main drains in
the bottom of the pump frame. From here, it
exits to an external oil sump (supplied by
others).

The two main bull-gears are oiled by spray-
bars located inside the gear covers. These
spray-bars are connected externally to the
oiling system through oil hoses. These spray
bars, nozzles, and orifices provide not only
lubrication for the gears and pinions, but
also provide a vehicle to carry away the
generated heat built up by the heavy loading
of the gears and pinions, along with the
pinion bearings and other load carrying
components.

NOTICE

It is extremely important to maintain
some downward slope in the entire drain
system back to the Iube reservoir.
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FIGURE 2-4: GD-2500Q Gear Reduction Components
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FLUID END (FIGURE 2-5)

This fluid end incorporates the traditional
flange-mounted fluid end design, which
simplifies installation and removal by simply
removing of the stay-rod nuts. These stay-
rod nuts must be made-up tight and remain
tight during operation. (See Torque
Requirements on page 36). Plungers are
installed and removed through the front
suction covers. Plunger packing is
accessible by removal of the packing nut or
gland. Plunger packing lube holes are
provided in the fluid cylinder.

The conventional fluid end Valve-Over-
Valve configuration offers field a proven

arrange-ment in terms of the valve and
spring performance. Improvements in the
fluid end life come from increasing fluid
cylinder cross sections in areas of maximum
stresses by reducing internal dimensions
through the use of the twist-type valve stop.
New sophisticated methods of metallurgical
control allow us to obtain steels with very
consistent chemical compositions and
mechanical properties. These forgings have
higher tensile, yield, hardness and low-
temperature impacts than conventional
forgings.

N

NN

1 ) ! u |

FIGURE 2-5: GD-2500Q Fluid End
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GENERAL SPECIFICATIONS
This section presents the pump basic specifications. The first set of specifications deals with the

pump's power, rod load, plunger stroke, and overall dimensions. The other table presents
allowable pressures and flows for various pump speeds along with data on power requirements.

GD-2500Q PERFORMANCE RATING

Rated Brake Horsepower 2500bhp
Stroke Length 8.0 inches
Maximum Rod Load 196,350 Ibs.
Gear Box Ratio 6.353:1
Overall Length 86.25 in.(max.)
Overall Width 74.25 inches
Overall Height 43.69 inches
Weight (system dry) 14,570 Ibs.
Plunger | Displacement | Displacement at Pump RPM - Well Stimulation Application
Size per
Revolution
100 150 250 330
in. gal/
rev. GPM | PSI |GPM | PSI |GPM | PSI | GPM | PSI
3.75 1.91 191 |17800| 287 |13500( 478 | 8100 | 631 | 6100
4 2.17 217 [15600| 326 [11800| 544 | 7100 [ 718 | 5400
4.5 2.75 275 [12400| 413 [ 9300 | 688 | 5600 [ 908 | 4200
5 3.40 340 |10000| 510 | 7600 | 850 | 4500 | 1121 | 3400
5.5 4.11 411 | 8300 | 617 | 6300 | 1028 | 3800 | 1357 | 2800
5.75 4.49 449 | 7600 | 674 | 5700 | 1124 | 3400 | 1483 | 2600
6 4.89 489 | 6900 | 734 | 5300 | 1223 | 3200 | 1615 | 2400
6.5 5.74 574 | 5900 | 861 | 4500 | 1436 | 2700 | 1895 | 2000
6.75 6.19 619 | 5500 | 929 | 4200 | 1548 | 2500 | 2044 | 1900
Input BHP 2200 2500 2500 2500
Power
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SECTION 3

PREPARATION, OPERATION AND MAINTENANCE

DANGER

Read and understand clearly all
safety rules and precautions before
attempting to operate the pump.

This section deals with pump preparation
after shipping and storage of the pump, user
built lubrication system and its
specifications, pump break in procedures,
recommended oils, allowable crankcase
operating tempera-tures, viscosity
conversion tables, and routine maintenance
schedule.

PREPARATION AFTER SHIPPING AND
STORAGE

All pumps are shipped dry and therefore
must be flushed with light weight oil before
operating. The flushing must be performed
regardless of method or duration of the
shipment or type of container the pump was
shipped in.

Pumps are not prepared for storage and
should be put in service as soon as
possible.

If for any reason the pump has to be put into
storage after prior use, the following
procedure should be followed:

1. Clean and flush the fluid end with a rust
preventative.

2. Plug all discharge and suction
openings.

3. Drain oil from the power end and the
gear reduction unit through bottom
drains.

4. Flush the power end with a rust
preventative (before flushing make sure
that the rust preventative will not clog
the oil passages).

5.  Remove the breather and either plug or
tape the opening.

6. Coat the gear reducer input shaft and
all exposed bare metal with a heavy
rust preventive.

7. Plug drain holes at the bottom of the
pump frame, located underneath the
pump along the centerline.

8. Plug the lube inlets.

9. Store the pump inside in a warm dry
place.

10. If the pump is shipped ocean cargo, it
must be crated in a water-tight contain-
er placed below the deck to prevent
rusting and salt water contamination.

PUMP MOUNTING INSTRUCTIONS

Follow this procedure to shim the feet of the
pump. This will require the use of (4) Grade
8, 1” hex head screws with lock washers
and nuts to secure the pump frame.

1. Setthe pump in its location.

2. Install one bolt in each of the two feet at
the rear corners of the power frame.
Snug but do not tighten these bolts.

3. The fluid end suction and discharge
connections should be disconnected for
this procedure.

4. Using a feeler gauge, check under the
two feet at the rear of the frame and
the two at the front of the frame for
clearance.

5. Select the proper number and
thickness of shims to fill the gap under
the high foot.

6. With shims in place (if required), install
bolts in the remaining power frame
mounting feet.

7. Tighten all four bolts. Use the
appropriate torque for the type of bolts.
(See torque table on page 36.)
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8. When connecting the suction line to the
suction manifold, provide support to the
suction line independent of the pump
suction manifold. Fluid adds weight to
the suction line.

9. The use of suction stabilizers is always
recommended.

10. The discharge line should include
swivels for flexibility (or hose). Support
the discharge line, and tie it down with
vibration isolators.

POWER END LUBRICATION SYSTEM

Due to the variety of applications and drive
arrangements, the power end lubrication
pump and applicable auxiliary hydraulic
equipment are not furnished with the
quintuplex pump. This pump is designed to
operate with an external oil sump of 75 gal.
min. capacity.

The lubrication system is very critical to the
quintuplex pump performance and therefore
should be professionally designed in
accordance with sound engineering
practices developed for similar systems,
known otherwise as hydraulic power units or
HPU. The following discussion  will
reemphasize some of the good practices
used in designing similar systems in the
past and comment on the system’s critical
components.

Lube System Pump

A positive displacement pump must be
used. Gear type pumps have demonstrated
reliable performance for similar applications
in the past. The pump should have the
largest suction port available for the
selected pump size to minimize losses in the
suction piping.

Lube Pump Suction Piping Sizing and
Requirements

In the past, fallure to meet these
requirements has lead to pump damage
because of restricted oil flow in the lube
pump inlet. Therefore, the following
guidelines, developed as a result of long
experience, should be adhered to closely.

1. The oil flow velocity through the suc-
tion piping should not exceed 2 ft/sec.

2. At maximum operating speed the
vacuum reading at the lube pump inlet
must be no more than 8" hg or 4 psi or
0.28 bar.

3. The suction strainer should be sized for
oil flow three (3) times larger than the
actual flow passing through the
strainer.

4. The suction pipe should be kept as
short as possible and free of bends.

5. Warning devices to monitor lube oil
pressure and temperatures are highly
recommended. The quintuplex pump
operates at very high rod loads and
pressures, and malfunction of the lube
system may result in serious damage
occurring in a very time. Therefore,
early warning devices are essential to
the successful operation and should be
set according to the following operating
limits:

NOTICE

Maximum lube system pressure
should be set at 125 psi max.
(relief valve setting.)

Minimum lube oil operating
pressure is 40 psi. (with hot oil).

Minimum lube pump flow is 30
gpm. Approximate Ilube pump
design flow should be 40 gpm,
with relief valve controlling flow.

Maximum lube system vacuum at
lube pump inlet 8 Hg or 4 psi or
0.28 bar.

FIGURE 3-1 indicates API-GL5 oil grades
recommended for use in the pump power
end and the gear reducer lube system.
Crankcase operating temperature ranges
and minimum startup temperatures for each
listed grade of oil for various inlet or sump
temperature ranges.
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110 43 LIFE.
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90 32 MINERAL — o a0 START-UP OIL TEMP
80 7 SNALHC  SHOMN BY HORIZONTAL
ARROWS FOR EACH OIL
70 21 — 8oW-90 D TYPE.
0 16— MNERAL sl < ® AFTER COLD START-UP
28 1‘? = SIETe DO NOT LOAD PUMP
UNTIL OIL REACHES MIN.
30 -1 e OPERATING TEMP SHOWN

AT BOTTOM OF SHADED
VERTICAL ARROWS.

@ OlL USED MUST CONTAIN ANTI-FOAMING, NON—-CORROSIVE AND RUST INHIBITING ADDITIVES.

@ OIL VISCOSITY MUST NOT EXCEED 7000 SSU AT COLD START-UP AND MUST BE BETWEEN 1500 AND 200 SSU WHILE
OPERATING, REGARDLESS OF OIL TEMPERATURE OR GRADE USED. A CRANKCASE HEATER AND/OR HEAT EXCHANGER

MAY BE NEEDED TO MEET THESE REQUIREMENTS.

® TFALURE TO FOLLOW THESE LUBRICATION REQUIREMENTS VOIDS THE WARRANTY.

FIGURE 3-1 Lubricant Recommendations

PLUNGER / PACKING LUBRICATION

The fluid end plungers are lubricated from a
separate lubrication pump through the
stuffing box. The lubrication pump, hosing,
and check valve to the stuffing box is not
provided with the unit.

See "Plunger Packing Lubrication
Recommendation Chart," page 20, for a list
of lubricants recommended for plunger
/packing lubrication.

STARTUP AND NEW PUMP RUN-IN
PROCEDURES

A centrifugal charge pump will be required
to charge the fluid end suction manifold. The
charge pump should be sized according to
the volume to be pumped by the quintuplex
pump so that there is no less than 50 psi
charge when the quintuplex pump operates
at its maximum flow.

The first startup and several hours of the
pump run-in are performed at the factory
during the acceptance tests as a part of
guality assurance procedure. However, the
new pump break-in period process may
continue for the first 80-100 hours of
operation, and therefore it will be each
user’s responsibility to perform all the tasks
related to this critical period. As all moving
parts of the pump go through wearing-in
process, steel and bronze wear particles are
carried by the oil flow in the lubrication
system. The resulting contamination of the
lubrication system with the wear particles
and especially clogging of the strainer and
the oil filter may cause serious problems. To
assist the user the following guidelines are
presented for the maintenance personnel to
follow during the critical startup and break-in
period:

1. Fill the Ilube oil reservoir with
recommended grade of oil. See "Power
End Lubrication,” and FIGURE 3-1,
page 17.

300FWF996 Page 17

LIBERTY EXHIBIT 1053, Page 89



10.

11.

12.

13.

Fill the packing lube reservoir with
proper oil. See "Plunger/Packing
Lubrication Recommendation Chart,"
page 20.

Remove all inspection covers on the
top of the pump frame.

Start the engine at the lowest possible
RPM and the quintuplex pump at zero
(0) pressure. Make sure that all roller
bearings, crossheads, knuckle joints,
and crankshaft bearings are properly
lubricated.

Increase the engine RPM to maximum
and check whether the vacuum reading
at the lube pump suction inlet is less
the 8" Hg or 4 psi or 0.28 bar.

Check whether the Ilube system
pressure reading is at least 100 psi or
7.0 bar. Temporary pressure gages
should also be checked at this time to
make sure that all components of the
lube system are working properly.

Check to see that oil flow back to the
reservoir is normal. (There should be
no accumulation in the power end.)

Start the plunger lube system and
check to see whether it is adjusted

properly.

Run at low speed to "work out" any
trapped air in the fluid cylinder with the
charge pump operating.

Run the pump at 80-90 strokes per
minute and 20% of its maximum
pressure rating for 30 minutes

During this time, observe the suction
vacuum gage reading, oil pressure and
temperature and check for leaks.

Run the pump at 80-90 strokes per min
at the following loads:

40% of full rated load 30 min

60% of full rated load 30 min

80% of full rated load 30 min

100% of full rated load 30 min

During the operation observe the oil
pressure and temperature, and inlet
suction vacuum gage reading, and
entire system for proper operation.

14. If the quintuplex pump is equipped with
a transmission, run the pump for 30
min in each gear in the higher gear
ranges pulling full horsepower in each
gear. Observe closely oil pressures and
temperatures, and lube oil suction
vacuum.

15. Shut the pump down and let it cool
thoroughly before starting normal
operation of the pump.

16. During the shutdown, change the oil
filter elements and clean the suction
strainer.

17. Change the lube oil and clean the
reservoir to get rid of metal particles
and any other wear products now
present in lube oil system.

18. Change filter elements and clean
strainer every 10-15 hours, till it
becomes apparent that wear-in process
is finished.

19. Tighten all fluid cylinder attachment
nuts, procedure listed in "Fluid End
Removal and Installation,” page 21,
after 50-70 hours of pump operation.
See FIGURE 4-1, page 22.

20. Change the lube oil again, replace the
filter elements, and clean the strainer
after 80-100 hours of pump operation.

21. Follow the routine maintenance
schedule described in the next section
after completion of the wear-in period.

PERIODIC
SCHEDULE

ROUTINE  MAINTENANCE

Performance of the periodic routine
maintenance tasks, described in this
section, will insure long, economical, and
trouble free operation of this pump. It is
highly recommended that the customer set
up a maintenance program during the run-in
period. The periodic maintenance data
should be recorded and kept with other
pump documents. The following
recommendations, based on previous
experience, should serve as a guideline for
establishing a good maintenance program.
The periodic maintenance schedule is
divided into daily, monthly, and quarterly
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tasks to be performed by the user after the
pump has gone through 100 hours of wear-
in period. For the tasks performed during the
wear-in period, see "Startup and New Pump
Run-In Procedure," page 17.

Daily Routine Maintenance Tasks

1.

Check the oil level in the lube oil
reservoir.

Periodically monitor lube oil operating
pressure and temperature. Minimum oil
operating pressure is 40 psi. The
maximum oil operating temperature
depends on a particular grade of oil
used in the pump lube system. (See
FIGURE 3-1, page 17).

Check the Ilube pump suction inlet
vacuum. A vacuum gage reading
higher than 8" Hg or 4 psi or 0.28 bar
indicates that the suction strainer
and/or oil filter element are clogged.
The strainer must be cleaned, and the
oil filter element replaced as necessary
as soon as the pump can be shut down
for a short period of time to perform
these tasks.

Listen for any abnormal noise or rough
operation, which may indicate the need
for fluid end maintenance such as
changing valves or valve seats. Due to
very high pressures in the quintuplex
pump fluid end, worn valves and seats
should be changed as soon as
possible to prevent washing them out
with the pumped fluid.

Check the plunger/packing lubrication
pump for proper operation. Insure
packing nut is tightened sufficiently into
stuffing box. Recheck tightness after
extended continuous operation.

Monthly (100 hour) Routine Maintenance
Tasks

1.

Clean the strainer and replace the oll
filter element.

Check the entire lube system for leaks
and eliminate them.

Check all fluid end expendables such
as valves, packings, and valve seats
and replace them as necessary.

Check the extension rod seals and
replace them as necessary.

Quarterly (300 hour) Routine
Maintenance Tasks

1.

Change the lube oil and clean the oil
reservoir thoroughly.

Clean the lube system strainer and
replace the oil filter elements.

Re-tighten the critical bolt joints
following torque specifications given in
Section 6.

Add grease to any exposed bare metal
to prevent corrosion.

Clean or replace the breather cap filter
element.

Check all pressure, temperature, and
vacuum gages for proper operation
and replace as necessary.

Check all lube system warning and
alarm devices for proper operation and
replace if found defective.

Check supply of on hand expendables
such as packings, valves and seats,
maintenance items such as seals, O-
rings, oil and breather filter elements,
and also maintenance tools. Order to
replenish supplies as necessary.

Check bearings and wear surfaces for
failure until operating experience
justifies longer inspection intervals.

The recommended routine periodic
maintenance procedures are very simple
and can be performed in a short period of
time. Atthe same time, close adherence to
these procedures will insure long,
economical, and trouble free operation of
the pump.
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PLUNGER PACKING
LUBRICATION RECOMMENDATION CHART

ROCK DRILL LUBRICANTS - NORMAL CONDITIONS

Source Type Pour Point Maximum
Amoco Amoco Rock Drill Oil - Light -20°F
Amoco Rock Drill Oil - Medium 0°F
Arco Air Drill #147 0°F
Arco Trueslide #150 15°F
Chevron Oil U.S.A. Vistac #68X 10°F
Vistac #100X 5°F
Vistac #150X 0°F
Conoco EP Rockdrill #49, #17, #78 5°F
Gulf Oil (Chevron) Rockdrill #1200 -30°F
Rockdrill #32 -35°F
Exxon Arox EP #46 -20°F
Arox #150 -35°F
Mobil Qil Co. Almo #525 -20°F
Almo #527 -20°F
Almo #529 -10°F
Almo #532 0°F
Pacer QOil Rockdrill #150 -10°F
Rockdrill #600 0°F
Phillips Petroleum EP #500 (Summer) or EP #300 (Winter) -10°F
Shell Qil Co. Torcula Oil #32 -50°F
Torcula Oil #100 -20°F
Torcula Oil #150 -15°F
Torcula Oil #320 -10°F
Sun Oil Co. Rockdrill 500 (Light) 5°F
Rockdrill 1000 (Heavy) 5°F
Texaco Oil Co. Rockdrill Oil XL -40°F
Rockdrill Oil XM 0°F
Rockdrill Oil XH -10°F
Union Oil of Ca. Marok 1250 e

OPTIONAL PACKING LUBRICANTS

Category Specification

Motor Qil 10W30
Motor Qil 5W40
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SECTION 4
SERVICE PROCEDURES

This section describes various assembly
and disassembly procedures necessary for
pump servicing or parts replacement. The
General Requirements and Safety Rules
section is a reminder for the maintenance
personnel of the critical importance of safety
rules and precautions while working on the
pump. Notes on dangers and notices
specifically related to service procedures are
repeated and placed in this section also.

The pump consists of two major modules:
(1) the fluid end and (2) the combination
power end and gear reduction components.
(See SECTION 2) The description of service
procedures follows the modular concept.
Due to many expendable parts, fluid end
servicing is rather common in the field and is
therefore presented in the very beginning
followed by the power end / gear reduction
components servicing procedures.

General Requirements and Safety Rules

A DANGER

Before any attempt to work on pumps
is made, all safety rules and
precautions described in this manual
must be read and clearly understood.

/A DANGER

Only qualified and specially trained
personnel should be allowed to work
on this pump.

/A DANGER

Proper capacity hoist and lifting
devices should be used while
working on pump.

FLUID END SERVICE

This discussion starts with the description of
steps necessary for removal and installation
of the fluid cylinder assembly and proceeds
to the removal and replacement of
expendable parts such as valves, valve
seats, and packing.

Fluid End Removal and Installation

1. Disconnect suction manifold from unit
piping and discharge lines at the
discharge flanges on the fluid end,
plunger lubrication lines, and also any
accessories such as stroke counters,
pressure gages, etc. from the fluid end

2.  Open any cover or covers on the top of
the cradle and disconnect the plungers
from the extension rods by removing
plunger clamps.

3. Move the plungers inside the fluid
cylinder as far as possible, taking care
not to damage the plunger or pony rod.

4. Connect hoist to the fluid end and
tighten the slings until they are snug
only. Make sure that hoisting slings are
not too tight, because that may put a
strain on the stay rods and damage the
threads when the cylinder is removed.

5.  Remove all twenty (20) heavy hex nuts
from the fluid end mounting flange
using a hydraulic tensioning tool or
hammer wrench. (A hydraulic or

manual torque wrench is
recommended for proper re-
installation. )

6. Pull the fluid end assembly horizontally,
straight away from the power end until
it is completely free from the tie rods.

7. Move the fluid end to the service area
for changing valves or other service.
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NOTICE

While the stay rods are available to
inspect, check loose stay rods and
cracked threads in all stay rods. The
connection between the power end
and the fluid end is a critical one.

To reinstall the fluid end proceed as follows:

1.

Check all twenty stay rods for thread
damage or cracks. If replacement is
required, refer to “TORQUES” on page
36. This connection is critical.

Thoroughly clean the ends of the stay
rods. Grease or never-seize the
threads.

Position the fluid end on the stay rods
and slide the fluid end onto the stay
rods until it bottoms out on the stay rod
shoulders.

Install the two outer-most heavy hex
nuts and hand tighten. Now it is safe
to remove the lift and sling. Screw all
heavy hex nuts in hand tight.

Using a hydraulic tensioning tool or
torque wrench, torque all hex nuts to
the Torque Requirements shown on
page 36, using the sequence illustrated
in FIGURE 4-1. These nuts MUST be
kept tight. Under torqued nuts will lead
to thread fatigue failure of the stay rods.

Reinstall the plunger clamps, piping
connections and auxiliary equipment.

FIGURE 4-1 GD-2500Q Fluid End
Tightening Sequence

Plunger and Packing Replacement

This service procedure can be performed
with the fluid cylinder in place on the pump,
and consists of the following steps:

1.

10.

Remove the suction cover retainer nut
with the appropriate male hex wrench.

Remove the suction cover with a
threaded "slide hammer type" puller. If
necessary, also remove the suction
valve spring retainer.

Remove any covers over the top of the
plungers to get access to the plunger
clamp / extension rod area.

Remove both cap screws holding the
plunger clamp, then remove the clamp.

Loosen the packing nut to free the
plunger from packing pre-load.

Remove the plunger
suction cover opening.

through the

Remove the packing nut, lantern gland,
packing, header ring and spacer.

Inspect the plunger, lantern gland,
packing, header ring and spacer for
excessive wear, nicks, burrs, or any
other defects. Replace expendable
parts as necessary.

Clean and oil the packing bore in the
stuffing box.

Install the spacer, header ring, packing
rings (2) and the lantern gland in the
stuffing box with the packing lips
toward the front of the fluid end. See
FIGURE 4-2.

FIGURE 4-2 Typical Packing Assembly
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Install and hand tighten the packing nut
to align the packing in the bore.

Loosen the packing nut to allow for
installation of the plunger.

Insert the plunger through the suction
cover hole into the packing. It may be
necessary to bump the plunger through
the packing with a slide hammer.
Tighten the packing nut.

Inspect the clamp surfaces, plungers,
and extension rods for cleanliness.

Install the clamp and tighten screws to
the torque specified on page 36.

Tighten the packing nut again.

Replace the seals on the suction cover.
Install the suction valve spring retainer
(if necessary), suction cover and

tighten the suction cover retainer nut.

Make sure that the plunger lube line is
in place before restarting the pump.

Plunger Size Change

The Fluid Cylinder must be replaced if it is
determined that the plunger size must be
changed to meet job requirements. Each
plunger size requires a different fluid end.

1.

Follow steps 1 through 7 of the “ Fluid
End Removal and Installation” section
on page 21.

Install the new fluid end size by
following steps 1 through 6 on page 22.

Valve and Seat Replacement

This procedure may be performed with the
fluid end on the pump.

A WARNING

Never try to remove or cut a
valve seat with atorch. Severe
damage to the fluid end may
occur.

Before starting, make sure that special tools
required for this procedure are available. For
part numbers of the tools see the Parts
Manual.

1. Remove the discharge cover retainer
nut with the hex wrench provided with
the pump.

2. Remove the discharge cover with a
threaded “slide hammer” type puller.

3.  Remove the suction cover retainer nut
with the hex wrench provided with the

pump.

4, Remove the suction cover with a "slide
hammer type" puller.

5. Remove the suction valve spring
retainer. Once the valve stop/spring
retainer is visible, downward pressure
and a "twisting” or “tilting” action will
disengage the stop. (For “longhorn”
style spring retainers, remove the
discharge cover, valve and spring, and
pass a long bar through the discharge
valve-seat and put downward pressure
on the suction valve stop. For “gun
sight” spring retainers, utilize the spring
retainer installation tool provided in the
fluid end tool kit). The suction valve
spring and valve can now be removed
by hand.
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FIGURE 4-3: Fluid End Valve Stop

6.

10.

11.

12.

13.

14.

Remove the suction valve seat or
discharge valve seat with a seat puller
and a seat puller jack. These tools are
available from Gardner Denver.

Clean the valve seat deck thoroughly.

Be sure the o-ring is installed on the
seat and snap the valve seat into the
taper by hand to fit tightly.

Place the winged valve on the top of
the valve seat.

Bump the seat into the taper 2-3 times
with a heavy bar to make the fit tight.

Reinstall the valve spring and suction
valve spring retainer. (See step 5
above.)

Install new seals on the cover and
reinstall the suction valve cover and
retainer nut.

Install new seals on the discharge
cover and reinstall the discharge valve,
spring, cover and retainer nut.

Run the pump near maximum
discharge pressure to secure the valve
seats into the fluid end tapered bores.

POWER END SERVICE

DANGER

Before attempting to service the

power end of the pump, the following

safety precautions must be observed:

1. Shift the pump transmission into
the neutral gear.

2. Shut off the pump engine and
remove the key from the ignition
to prevent starting the engine
inadvertently.

The power end service procedures deal first
with major assemblies, namely crosshead,
connecting rod, crankshaft, and gear and
pinion sets and then describe how to access
all individual parts.

Oil Stop Head Seal Retainer and Gear
Covers (FIGURE 2-2 and FIGURE 2-3)

1. Remove any plunger chamber covers
or guards.

2. Remove the plunger clamps and slide
the plungers forward.

3. Remove the oil stop head retainer cap
screws and remove the head

4. Disconnect the input drive-line and
remove the input drive flange from the
pinion shaft.

5.  Remove the rotary union seals and oil
hoses from gear covers.

6. Remove input seal housing from drive
side cover.

7. Remove the cap screws in gear covers.
Covers can now be removed.
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Crosshead Assembly (FIGURE 4-4)

1.

10.

11.

12.

Remove the fluid end following the
procedure described in "Fluid End
Removal and Installation,” page 21.

Remove the oil stop head seal retainer
and off-drive gear cover following the
procedure described in “Oil Stop Head
Seal Retainer and Gear Covers”, page
24,

Remove the main rear inspection cover
from power frame. (Inspect the
gaskets)

Remove the extension rods from the
front.

Using the correct puller, remove two
keeper pins from front of each
crosshead.

Using a threaded puller, pull outside
crosshead wrist pin from off-drive side.

WRIST PIN KEEPERS (2)

FIGURE 4-4 Crosshead Assembly

The crosshead is now free to slide out
the front or nose of the pump.

The connecting rod must be removed
from the rear of the pump.

Remove the cotter pins from the
connecting rod bolts, and unscrew the
four slotted nuts holding the rod-cap in
place.

Remove the rod cap. CAUTION: The
rod cap is held in place by two dowel
pins. DO NOT DAMAGE PINS.

After removal of the rod cap, the rod
will slip down and under the crankshaft
throw, if the throw is in the UP position.

Rotate the crankshaft until the next
wrist pin is visible through the wrist-pin
hole in the side of the power frame.

13.

14,

15.

16.

Making sure the two keeper pins have
been pulled from the front of the
crosshead, repeat steps 6 through 12
to pull the next crosshead pin,
crosshead, and connecting rod.

To remove the connecting rod bearing
from the rod and cap, use a wooden
mallet or wooden hammer handle and
gently press or tap on the edge of the
bearing half, attempting to “roll” it out of
the cap or rod.

Note that the bearing half that fits the
connecting rod is different than the
bearing half that fits the cap half.

The wrist-pin bearing is a press-fit and
must be replaced with the aid of a
press.
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Crosshead Guide and Stay Rods

1. The crosshead guides or “slide” should
be replaced if excessively worn or
damaged. (See CLEARANCES pg. 35)

2. If the crosshead guides must be
replaced, it is recommended that it be
done either by Gardner Denver or a
qualified machine shop.

3. The stay rods are threaded into the
power frame. They can be easily
replaced by unscrewing and re-torquing
new rods. (See Torque on pg. 36)

4. Typically, when failures of stay rods do
occur, it is one of the outermost four.

5. Check all stay rods for proper torque,
plus check for broken or cracked
threads.

6. The stay rods need to be torqued to the
values shown on page 36 when they
are installed in the power end, as well
as when the nuts are torqued after
installing the fluid end.

Gear Reduction Components

NOTICE

This assembly is a timed gear set,
and should be changed as a gear set.
If one gear is changed, both should
be changed. If one gear only is
changed, the gears must be timed.
This can be done with offset keys.

1. Remove the gear covers as described
in “Oil Stop Head Seal Retainer and
Gear Covers,” page 24.

2. Cut the safety wire (if used) and
remove the four screws.

3. Remove the set screws on the square
keys and pull with puller.

4. Connect a sling and overhead to one

gear. Pull gear off and lay on side for
safekeeping. Remove second gear.
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Remove capscrews retaining pinion
bearing housings. Using jackscrew
holes, remove one housing.

With one pinion bearing housing
removed, pull the corresponding pinion
bearing from the pinion, as the bearing
will not pass through the frame. Local
heat may (approx. 200°F) may be
required to remove the bearing from
the pinion.

Pinion and other housing may now be
removed with the aid of a lift.

Crankshaft Assembly

1.

Remove the pump from the trailer and
move it to service area. (The pump
service area must have overhead-lift
capability.) Power end must be level.

Remove the fluid end as described in
"Fluid End Removal and Installation,"
page 21.

Remove the oil stop head seal retainer
and gear covers as described in “Oil
Stop Head Seal Retainer and Gear
Covers,” page 24.

Remove the crosshead assemblies as
described in “Crosshead Assembly,”
page 25.

Remove the connecting rods as
described “Crosshead Assembly.”

Remove the bull gears as described in
“Gear Reduction Components,” on this

page.

For best results, a “special’ crankshaft
handling tool should be fabricated to fit
one of the crankshaft bosses where the
keyway is cut. This “L” shaped lifting
tool should come up and over the top
of the pump, out to the centerline for
easy, balanced lifting of the crankshaft.
This tool must be capable of lifting the
crankshaft in a horizontal position.

From one end of the crankshaft,
remove the main bearing snap ring
from the outer groove cut in the frame.

Using a bearing puller, remove the
outer main bearing race from the
frame. Local heat may be required to
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loosen the bearing race from the frame
bore. DO NOT OVERHEAT AND
DAMAGE THE BEARING! In the
event the outer race can not be pulled
from the frame, remove the main
bearing snap ring from the inner groove
cut in the crankshaft. Using a hydraulic
jack and applying local heat, push the
entire bearing off the crankshaft from
inside the frame. Use extreme caution
not to damage the bearing during
removal.

10. The crankshaft is now free to move.

11. Install the lifting tool on the end of the
crankshaft with the bearing removed.
Gently lift the crankshaft to remove
pressure from the bearings. Slowly
thread the crankshaft horizontally
through the outer bearing races. For
alternative disassembly, turn the frame
on its side with the removed bearing
crankshaft throw facing up. Using a
lifting eye and overhead hoist, lift the
crankshaft from the frame, threading
the bearings through the outer races.

12. Carefully place the crankshaft on a
clean piece of cardboard, clean ply-
wood, or clean rug. Cover the
crankshaft and bearings with plastic to
prevent contamination of the bearings.

13. Remove the snap ring bearing
retainers from the frame, if the bearings
are to be replaced.

14. Remove the outer bearing races from
the frame using a bearing puller or
hydraulic jack.

15. If the crankshaft main bearings are to
be replaced, all bearing retainers must
be removed from the crankshaft. The
crankshaft should be held in a vertical
position, and the bearings rapidly
heated and allowed to drop off to the
floor.

Crankshaft Replacement

1. Determine which is no. 1 throw (90°
from keyway.) Place crankshaft in a
vertical position, either in special fixture
or a bull-gear lying flat on the ground,
with the no. 1 throw down toward or
nearest the ground.
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2. Heat the bearings uniformly, and install
the third bearing from the top first, then
the second bearing from the top, and
finally the outside bearing. (Use one
side only of bearing retainers as bottom
stops.)

3. Reverse position of crank, and repeat
for the remaining three bearings.

4. Install bearing retainers on both sides of
bearings.

5. Reversing step 11 from the previous
section, install the crankshatft, threading
the bearings through the outer races.

6. Install the outer shouldered races of the
two outer main bearings (one on either
end).

7. Reverse steps 8 through 1 to re-
assemble.

NOTICE

When replacing main bearings, the
two shouldered outer main bearing
races must NOT be installed in the
frame until the crankshaft has been
installed and all inner main bearing
races have passed through the non-
shouldered outer main bearing races.

A WARNING

Do not drive against rollers or
bearing cage. Drive only against the
bearing race, as severe damage to
the bearings could occur.
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A WARNING

When reassembling the crankshaft
assembly, make sure to follow these
steps:

1. Pack the outer bearing races in
dry ice before assembling in the
frame.

2. Heat the inner bearing races
before installing on crankshaft.
(250°F max. oven or oil bath).

3. Braze the retaining rings in the
frame after installing the outer
main bearing races. Also braze
the retaining rings securing the
inner and outer bearing races of
the outer two main bearings on
either end of the crankshaft.
Avoid direct contact with the
races or the crankshaft.

4. Reinstall the safety wire and/or
loctite the bolts holding the bull-
gears to the crankshaft.

Failure to follow these directions may

result in serious damage to the

pump.
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SECTION 5
TROUBLE-SHOOTING

PROBLEM POSSIBLE CAUSE SUGGESTED ACTION

Pump Overloads Driver.

Fluid Not Delivered.

Low Discharge Pressure.

Low Suction Pressure.

. Excessive pump speed

and/or discharge pressure.

. Blockage or closed

valve in discharge line.

. Incorrect plunger size.

. Improper bypass conditions.

. Pump not primed.

. Air or vapor pocket in

suction line.

. Clogged suction line.

. Suction and/or discharge

valves propped open.

. Worn or fluid cut valve.
. Valve propped open.

. Pump cavitating.

. Fluid leakage.

. Erroneous gauge reading.

. Low head (NPSH).

. Insufficient charging pump

capacity.

. Retarded fluid flow.

. Erroneous gauge reading.
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4,

. Reduce pump speed and/or

pressure.

. Clean or open valve.

. Install the correct

plunger.

See recommended system
layout, and correct error.

. Prime pump.

. Remove air from line.

. Clean out line.

. Remove the obstruction.

. Replace valve assembly.
. Remove the obstruction.

. See Cavitation, Fluid Knock

or Hammer problem.

. Replace plungers/packing

and/or fluid end seals.

. Recalibrate or replace

gauge(s).

. Raise fluid supply level.

Install charging pump.

. Increase charging pump

speed or size.

. Remove restrictions

from suction line.

. Recalibrate or replace

gauge(s).
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PROBLEM

POSSIBLE CAUSE

SUGGESTED ACTION

Cavitation, Fluid Knock
or Hammer.

Suction or Discharge Line
Vibration.

High Crankcase Oil
Temperature.

1. Improper suction system
layout.

2. Low suction pressure.
3. Suction stabilizer and
pulsation damper not used.

4. Defective stabilizer or
damper.

5. High fluid temperature or
viscosity.

6. High fluid vapor pressure.

7. High acceleration head.

8. Suction valve spring too stiff.
with low NPSH.

9. Air/Gas in pumped fluid.

10. Air entering suction line.

11. Air entering charging pump.

12. Air entering or charge gas
escaping from suction
stabilizer.

13. Multiple pumps operating in
phase.

1. Line(s) not supported.

2. Pump cavitating.

1. High ambient temperature.

2. Improper type/grade oil used.

3. Pump overloaded.

4. Improper clearance in main
or rod bearings, crossheads
or bushings.
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1. See recommended system
layout in manual.

2. See Low Suction Pressure
problem.

3. Install suction stabilizer
and pulsation damper.

4. Repair and recharge or
replace.

5. Reduce pump speed.

6. Increase NPSH.

7. Increase supply line size.
Decrease supply line length.

8. Use weaker spring.

9. Allow more settling
time in supply tank.
Reduce pump speed.

10. Repair suction line.

11. Tighten or replace shaft
packing or seal.

12. Repair and recharge
stabilizer

13. Use a suction stabilizer
on each pump. Separate
lines may also be needed.

1. Install supports or
hangers.

2. See Cavitation, Fluid Knock
or Hammer problem.

1. Use an oil heat exchanger
with a circulating pump.

2. Use recommended oil.

3. Reduce pump speed and/or
pressure.

4. Check and adjust clearance.
Replace parts as required.
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PROBLEM

POSSIBLE CAUSE

SUGGESTED ACTION

Knock In Power End.

Excessive Valve Noise.

Oil Leakage From
Stop Head.

1. Improper main bearing
clearance.

2. Incorrect pump rotation.

3. Loose plunger coupling.

4. Loose bearing housings/
covers.

5. Worn crosshead pin.

6. Worn crosshead pin bushing.

7. Worn connecting rod to
journal bearing.

8. Worn crankshaft.
9. Worn crosshead.
10. Worn main bearing.

11. Valve noise transmitted to
power end.

12. Cavitation noise transmitted

to or causing shock loading in
power end.

1. Pump cavitation.

2. Seal on inserted valve
damaged or missing.

3. Broken/weak valve spring(s)

1. Worn, damaged or corroded.
extension rod.

2. Worn oil stop head seal.

3. Oil level too high.

4. Excessive crosshead wear.

5. Pressure in crankcase.

6. Misalignment in front.
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1. Check and adjust
clearances.

2. Reverse rotation.

3. Check and tighten. Replace
if damaged.

4. Check and tighten.
Replace if damaged.

5. Replace.
6. Replace.

7. Replace.

8. Replace.
9. Replace.
10. Replace.

11. See Excessive Valve
Noise problem.

12. See Cavitation, Fluid
Knock or Hammer problem.

1. See Cavitation, Fluid Knock
or Hammer problem.

2. Replaced seal or valve.

3. Replace spring(s).

1. Replace extension rod.

2. Replace seal.

3. Reduce oil level.

4. Replace crosshead.

5. Clean or replace air breather.

6. Loosen bolts and center.
crosshead guide cover.
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PROBLEM

POSSIBLE CAUSE

SUGGESTED ACTION

Oil Seal Leakage.

Stuffing Box Leakage.

Pumped Fluid In
Crankcase.

Short Valve Life.

1. Worn sealing lip.
2. Damaged sealing lip.

3. Outside diameter not seated.

4. Shaft rough at seal lip.

5. Pressure in crankcase.

1. Short plunger/packing life.

2. Worn packing rings/metal.

3. Seal leaking at fluid
end.

4. Corrosion due to wrong
stuffing box material
for pumped fluid.

5. Stuffing box bore worn.

1. Worn, damaged or corroded
extension rod.

2. Worn oil stop head seal.

3. Stuffing box leakage.

1. Abrasives in pumped fluid.

2. Valve not sealing.

3. Pump cavitating.

4. Corrosion.
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1. Replace seal.
2. Replace seal.

3. Clean and polish bore of
oil seal housing.

4. Clean and polish shaft or
replace.

5. Clean or replace air breather.

1. See Short plunger/Packing
Life problem.

2. Replace packing rings/metal.

3. Check seal, stuffing box
groove and sealing surface.

4., Determine and install correct
stuffing box.

5. Replace stuffing box.

1. Replace extension rod.

2. Replace seal.

3. See Stuffing Box Leakage
problem.

1. Filter pumped product.
Use severe duty valves
with insert.

2. Broken valve spring - replace.
Worn valve guide - replace.
Worn valve/seat - replace.

3. See Cavitation, Fluid Knock or
Hammer problem.

4. Treat pumped fluid.
Use different materials
for valves/seats.

Install sacrificial anodes
in suction manifold.
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PROBLEM

POSSIBLE CAUSE

SUGGESTED ACTION

Short Plunger/Packing Life.

Catastrophic Failures:
Broken Shafts,
Bent Rods, etc.

1. Abrasives in pumped fluid.

packing recommendation.

2. Excessive plunger/packing
friction.

3. Metal parts or particles
wearing plunger.

4. Wrong plunger/packing for
pumping conditions.

5. Wrong size packing.

6. Improper packing installation.

7. Excessive crosshead wear.

8. Pump cavitating.

1. Pump overloaded.

2. Start-up against closed
discharge valve.

3. Main bearing failure.

4. Plunger striking valve or
valve parts.

5. Plunger striking cylinder.

6. Frozen fluid in cylinder.

7. Lube oil pump failure.
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1. Consult Gardner Denver
Customer Service for plunger/

Filter pumped fluid.

2. Lubricate with rock drill oil.
Do not overtighten adjust-
able packing.
Use Gardner Denver plungers.

3. Check stuffing box
alignment.
Check gland alignment.
Check plunger alignment.
Check packing for foreign
particles.
Replace lantern ring.

4. Consult Gardner Denver
Customer Service.

5. Install correct size packing.

6. Check installation procedure
and install correctly.

7. Replace crosshead.

8. See Cavitation, Fluid Knock
or Hammer problem.

1. Reduce pump speed and/or

pressure.

2. Insure valve is open
before starting.

3. Repair or replace.

4. Check valve condition and
installation procedure.

5. Check plunger for proper
length.

6. Do not start pump when
pumped fluid is below freezing
temperature.

7. Replace oil pump.
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PROBLEM

POSSIBLE CAUSE

SUGGESTED ACTION

Catastrophic Failures:

Broken Shafts,
Bent Rods, etc.
(continued).

Stud Failures.

8. Low oil level in sump.

9. Contaminated oil in sump.

10. Cavitation shock loading.

1. Catastrophic failures.

2. Improper nut torque.

3. Stud bending due to uneven
nut seating.

4. Corrosive attack by pumped
fluid.

5. Studs damaged before
installation.

6. Low strength studs.
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8. Check oil level frequently,
and add oil as required.

9. Check oil condition
frequently.

10. See Cavitation, Fluid Knock
or Hammer problem.

1. See Catastrophic Failures
problem.

2. Check torque specifications
and torque to correct values.

3. Check nut seat surface for
flatness. Rework or replace
as required.

4. Treat fluid or use corrosion
resistant studs.

5. Check condition before
installation, and replace if
necessary.

6. Use Gardner Denver studs.
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SECTION 6
REBUILDING DATA, RECOMMENDED RUNNING CLEARANCES AND
TORQUES

REBUILDING DATA FOR GD-2500Q PUMP (in.)

PUMP STROKE 8 Inches
Crankshaft Throw Diameter..........cccoovvveeiiiiieiciniiee e 7.4995” | 7.4985”
Crankshaft Shaft Diameter at Main Bearing............cccceee.. 16.002” / 16.001”
Distance Between Main Bearing Centers.........cccccovcvveeeenen 10.00
Bore in Frame for (4) Inner Main Bearings .............cccceeeenee. 19.748” | 19.750”
Bore in Frame for (2) Outer Main Bearings ............cccceeeenee 19.798” / 19.800”
Bore in Frame for Pinion Bearing Housing ............ccceeenee. 12.406” / 12.408”
Connecting RO CeNters .........cooveeeiiiieeeiiiieee i 10.00
Connecting Rod Bearing Bore (Assembled in

Journal Bearing HOUSING) .....ccooouvieiiiiiiieeiiiie e 7.507” 1 7.510”
Crosshead GUIde BOre ..........oooviiiiiiiiiieeeiiieeee e 9.000” / 9.004”
CroSSNEAd. .....ccciiiiiii it 8.981”/ 8.979”
WWEISE PN 5.000” / 5.001”
Wrist Pin BUShing BOre .........cccooiiiiiiiii e 5.009” / 5.010”

RECOMMENDED RUNNING CLEARANCES — ACTUAL

New (in.) Maximum Allowable
Wear Limit (in.)

Connecting Rod Bearing to Crankshaft............ccccceeviiieenns .0097/.013" ...ovveiiiieeens .018”
Main Bearing Installed Clearance* ...........ccccccocevvveeviieeeenen, .0027/.008” .......cccvvreans .019”
Main Bearing Bench Clearance*............ccccocevvcveeeiiineeenn, 011710137 v N/A
Crosshead to GUIdE™ ...........ocoeeiiiiiiiiiie e .01877.026” ......eeevreennne .045”
Crankshaft Endplay..........cccovviiiiiiiiiiiiie e .0057/.015” ....ooeeviiieeens .030”
Wrist-Pin-to Bearing Clearance.................ccoooivii i, 0077/.010"................... 023"
Pinion Float Prior to Gear Installation............................ .1/4” to 3/8”

* Feeler gauge clearances .001 inch less than actual values.
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GD-2500Q QUINTUPLEX

TORQUES
FOOT POUNDS
DESCRIPTION FASTENER WITH LOCTITE / WITH ANTISEIZE
Plunger Clamp BoOlts..........ccooviiiiiiii e, 1/2”-13 58
Pinion Bearing HOUSING ....ccooeeeiiiiiiiiiiieeee e, 3/47-10 160
Conn. ROd FaSteners........ccoccvevveeniee e 3/4”-10 280
Intermediate Rod to Crosshead.............c.cceevenene 3/4”-10 160
Fluid End to Suction Manifold ...............cccevveennen. 7/8”-9 260
Discharge Flange to Fluid Cylinder Nuts.............. 1”-8 475
Bull-Gear Retaining Scews (Gr. 8)................... 1-1/47-7 1050
Stay Rods into Power End...........ccccvveeveeeieeennne, 1-3/4”-8 1000
Fluid Cylinder Nuts to Stay Rods..............cccuveeee. 1-3/4”-8 2000
Pony Rod to Crosshead............ccccvvvveveeeee i, 3/47-10 280
Pump Frame to Base / Skid Bolts.............ccueeee. 17-8 475
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LIBERTY EXHIBIT 1053, Page 108



Product Warranty
BE-13 R 02/2003, Copyright © 2003 Gardner Denver, Inc.

GENERAL PROVISIONS AND LIMITATIONS

Gardner Denver (the "Company") warrants to each original retail purchaser ("Purchaser") of
its new products, assemblies or parts from the Company or its authorized distributors that such
products are, at the time of delivery to the Purchaser, made with good material and workmanship.
No warranty is made with respect to:

1. Any product which has been repaired or altered in such a way, in the Company's
judgment, as to affect the product adversely.

2. Any product which has, in the Company's judgment, been subject to negligence,
accident, or improper storage, improper installation, operation or application. (Examples:
over-pressure, sand-outs, cavitation, corrosion, erosion or degradation).

3. Any product which has not been operated or maintained in accordance with the
recommendations of the Company.

4. Components or accessories manufactured, warranted and serviced by others.

5. Any reconditioned or prior owned product.

Claims for items described in (4) above should be submitted directly to the manufacturer.

WARRANTY PERIOD

The Company's obligation under this warranty is limited to repairing or, at its option, replacing,
during normal business hours at an authorized service facility of the Company, any part or
assembly which in the Company’s judgment proved to have unsatisfactory material or
workmanship within the applicable Warranty Period as follows.

Except for the products or components listed below, and subject to the limitations and
restrictions set forth in the “Disclaimer” section set forth below, the Warranty Period for all
products is 1,250 hours of operation or three (3) months after start-up, not to exceed 120 days
after delivery to Purchaser, whichever occurs first. The exceptions are as follows:

1. Power end is warranted for twelve (12) months from date of start-up or eighteen (18)
months from date of delivery to the Purchaser, whichever occurs first.

2. Forged steel fluid cylinders are warranted for materials and workmanship for 6 months
from the date of installation or 18 months from the date of delivery to the purchaser,
which ever occurs first.

3. Repairs are warranted for 90 days from the date of delivery, for the workmanship and
materials of the new parts installed.

4. Weld repaired fluid ends and weld repaired components are not warranted.

5. Expendable fluid end parts, including, but not limited to, valves, valve parts, packing,
liners and pistons, are not covered by this warranty due to variable abrasive nature of
material pumped.

PRESERVATION ASSEMBLIES DESTINED FOR STORAGE

In order for warranty acceptance any pump assembly not immediately installed or destined to
be in storage or in transit for extended periods of time must be prepared for storage as defined in
the Company’s Long Term Storage Procedure. This includes but is not limited to:

Drain and thoroughly clean inside power end crankcase.

Spray rust inhibiting oil on all bearing, machined and inside surfaces of the power end.

Induce clean gear oil into any circulating pump, filter, heat exchanger and piping.

Remove valves, seats and plungers from the fluid end. Thoroughly clean and dry these parts

and all internal surfaces. Coat all cylinder bores, valve covers and reusable expendable parts

with rust preventative.

» Flush all water, and contaminants from pump, tanks, hoses and spray nozzles. Spray all
components with a rust inhibiting oil.

= Rotate pump every 30 days to insure bearings are oiled.
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= At the expense of the Purchaser, any product properly preserved must be inspected by an
authorized agent of the Company, prior to the Company, granting any extended warranty
beyond that stated in this warranty.

LABOR TRANSPORTATION AND INSPECTION

The Company will provide labor, by Company representative or authorized service personnel, for
repair or replacement of any product or part thereof which in the Company's judgment is proved not to
be as warranted. Labor shall be limited to the amount specified in the Company's labor rate schedule.
Labor costsin excess of the Company rate schedules caused by, but not limited to, location or
inaccessibility of the equipment, or labor provided by unauthorized service personnel is not provided for

by this warranty.

All costs of transportation of product or parts claimed not to be as warranted and, of repaired or
replacement partsto or from such service facility shall be borne by the Purchaser. The Company may
reguire thereturn of any part claimed not to be as warranted to one of its facilities as designated by the
Company, transportation prepaid by the Purchaser, to establish a claim under this warranty.

Replacement parts provided under the terms of this warranty are warranted for the remainder of the
Warranty Period of the product upon which installed to the same extent as if such partswere original

components.

The Company may request a root cause analysis be performed in-order to identify if a
request for warranty claim meets the requirements of this warranty.

DISCLAIMER

Except asto title, the foregoing warranty is the sole and exclusive warranty of the Company. The
Company hereby extends other manufactures’ warranty or quaranties, if any given to Company by such
manufacturer, but only to the extent the Company is able to enforce such warranty or guaranties. The
Company has not authorized any party to make any representation or warranty other than as expressly
set forthherein. SELLER HEREBY DISCLAIMS AND EXCLUDES ANY OTHER EXPRESS,
IMPLIED OR STATUTORY WARRANTIES, ARISING BY OPERATION OF LAW OR OTHERWISE,
INCLUDING, WITHOUT LIMITATION, ANY WARRANTIES OF MERCHANTABILITY OR
FITNESSFOR A PARTICULAR PURPOSE. COMPANY MAKES NO WARRANTIES OR
REPRESENTATIONS OF ANY KIND WHATSOEVER (EXPRESS, IMPLIED OR STATUTORY), OF
LAW OR OTHERWISE, ON ANY EQUIPMENT, COMPONENT PARTS OR ACCESSORIES SOLD
HEREUNDER WHICH, ARE NOT MANUFACTURED BY COMPANY.

NOTWITHSTANDING ANYTHING HEREIN TO THE CONTRARY, THE FOREGOING
WARRANTY SHALL BE THE SOLE AND EXCLUSIVE REMEDY AVAILABLE TO THE
PURCHASER. UNDER NO CIRCUMSTANCES, WHETHER IN CONTRACT, TORT OR
OTHERWISE, SHALL THE COMPANY’STOTAL LIABILITY ARISING IN CONNECTION WITH
ANY PURCHASE ORDER EXCEED THE AMOUNT OF ANY SALES OR OTHER PROCEEDS
RECEIVED PURSUANT THERETO. IN ADDITION, UNDER NO CIRCUMSTANCES, WHETHER
IN CONTRACT, TORT OR OTHERWISE, SHALL THE COMPANY BE LIABLE FOR
LIQUIDATED, SPECIAL, INDIRECT, INCIDENTAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES, EXPENSES OR COSTS, INCLUDING, WITHOUT LIMITATION, LOST PROFITS OR
EACILITY DOWNTIME, HOWEVER CAUSED AND EVEN IF THE POTENTIAL OF SUCH
DAMAGES WAS DI SCLOSED AND/OR KNOWN.

No statement, representation, agreement, or understanding, oral or written, made by any agent,
distributor, representative, or employee of the Company which is not contained in this Warranty will be
binding upon the Company unless made in writing and executed by an officer of the Company.

This warranty shall not be effective as to any claim which is not presented within 30 days after
the date upon which the product is claimed not to have been as warranted. Any action for breach
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of this warranty must be commenced within one year after the date upon which the cause of
action occurred.

Any adjustment made pursuant to this warranty shall not be construed as an admission by the
Company that any product was not as warranted.

WARRANTY REQUESTS
Products to be returned for warranty analysis shall be approved for return in writing by the
Company prior to shipment. All requests for product return shall be submitted by email.
Facsimile or letter to:

Warranty Department c/o

Gardner Denver Petroleum Pumps
4747 South 83" East Avenue
Tulsa, Oklahoma 74145

Email: CCR.OQAR@gardnerdenver.com
Facsimile: (918) 664-6225

BE-13 R 02/2003, Copyright © 2003 Gardner Denver, Inc.
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Gardner

For additional information contact your local representative or

Gardner Denver Inc.

4747 South 83 East Avenue, Tulsa, OK 74145
PH: (918) 664-1151, (800) 637-8099

FAX: (918) 664-6225

Specifications subject to change without notice.
ver Copyright © 2001 Gardner Denver, Inc. Lithoin U.SA.
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GE Power & Water
Distributed Power

GE's TM2500+ solution
offers fast, mobile
and flexible power

Power whenever and wherever it's needed ‘ ~

a product of
ecomagination

GE imagination at work



GE Power & Water
Distributed Power

; | power potential on wheels

69 MILLION HOURS

accumulated hours of successful heritage operation

from contract signing to commissioning

| | from parking first trailer to commissioning

| O full power production in less than 10 minutes

~7] MONTH

Focused on solving power challenges

Currently, more than 1.3 billion people globally lack access to Distributed Power business enables governments, utilities, and
electricity. GE, whose technologies already help deliver a quarter businesses around the world to fulfill their generation require-

of the world’s electricity, is working to bridge the gap through a ments within days. Thanks to their modular concept, fast installation
portfolio of distributed power solutions. These technologies enable features and quick production schedules, these units typically
industrial businesses, developing communities and governments can be ready to enter into commercial operation approximately
to meet their energy needs by positioning power at, or near, the 30 days after your order is placed.

point of use. The TM2500+ fast power solution from GE Power & Water's

The TM2500+ fast power solution harnesses the highly successful LM2500
aeroderivative gas turbine with more than 1,800 units deployed worldwide
and almost 69 million hours of operation.

GE imagination at work

LIBERTY EXHIBIT 1053, Page 115



GE Power & Water
Distributed Power

Features of the TM2500+ fast power solution

Fuel flexibility

Can operate on gas and/or
distillate liquid fuel

Lower emissions

50 percent lower emissions than diesel
generators when operating on gas

s

Proven technology

More than 1,800 LM2500 gas turbines deployed
with 69 million operational hours of experience

Enhanced design

Two-trailer footprint
for high power density

Quick lead times

On-demand power plants delivered
in weeks, not months

Scalable, reliable power

Able to add 31 MW blocks of power
as demand increases

Distributed power

Localized power supply, eliminating
the need for additional transmission
and generation infrastructure

Project experience

More than a decade of experience
in providing emergency power

Turnkey design
\ Delivery of complete energy solution

= dg °N

Benefits of a TM2500+ solution

Speed

The development of a new power plant could entail months of
construction and commissioning. We can shorten that time from
months to days under most conditions. Once on the ground,
these mobile units can generate power in about 11 days.

Reliability & availability

Due to our aviation legacy with the LM2500+ gas turbine, GE's
TM2500+ fast-power solution represents some of the most reliable
distributed power units available. That means consumers will not
face frequent interruptions and instabilities due to technical prob-
lems related to faulty equipment or an unstable electricity grid.

Dual fuel capability

TM2500+ solutions are capable of running on both natural gas
and/or diesel at an output of up to 31 MW with water injection
for NOx abatement.

GE imagination at work

Mobility

Mounted on a mobile, two-trailer assembly, TM2500+ generator
sets can be transported via land, sea, and air to some of the most
remote places in the world. Their mobile nature means that they
can be swiftly deployed to other sites within days when they are
no longer required at the original site.

Flexibility

Extremely flexible, they have a sub 10-minute start cycle to full power.

Scalability

The technology is also scalable, allowing you to buy the number
of units you need with the option of adding more power quickly
as demand increases.

Gradual financing

Because large capital expenditure costs can be a barrier for some
projects, these units can be purchased gradually for financing ease.
In addition, they can be deployed where-ever demand exists
without the need to invest in capital-intensive transmission

and distribution infrastructure.
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GE Power & Water
Distributed Power

The TM2500+ solution can be dep
than 6 times faster than other tec

Customers may immediately generate incremental electricity revenue.

TM2500+ mobile gas turbin

~1 MONTH ~ 6 MONTHS ~ 16 MONTHS

J o N
e Gas turbines

The TM2500+ can be in commercial operation approximately 30 days after an order is placed, but
these times may vary based on project location, site readiness, permitting process, and other variables.

Multiple applications
In a wide range of industries

Combined cycle

oyed more
nnologies

$ millions in

electricity revenue

The TM2500+ solution can solve a number of industry challenges. These include, but are not limited to, difficult access to the electric grid,
an unstable grid, emergencies and natural disasters, rapid demand growth such as large construction projects, as well as escalating
electricity prices and seasonal shortages. More details on applications of the TM2500+ mobile gas turbine generator are detailed below.

- The Challenge Potential Industries | TM2500+ as a solution

Limited or no access | Cases with challenging access to the Oil and Gas Speed, Mobility, and Reliability
to the electric grid electric grid include: Mining Can deliver power where and when
* Lack of robust transmission and distribution network | General industry it is needed and bring power online
* Delayed grid access Power generation within 10 minutes to stabilize the grid
* Remote, islanded and mobile operations
Rapid energy High and rapid demand for electricity in cases Government Speed, Reliability
demand growth with restricted power availability such as new, Utilities Can fulfill power demand in the face of
large off-grid construction projects General industry growing needs in a fast and reliable way
Lengthy buildout of Construction lead times on new generation facilities | Government Speed, Reliability
electricity generation | as well as unanticipated delays, meaning pressing Utilities Can bridge power until new facilities
infrastructure electricity needs are not met General industry are completed and go online
Escalating Escalating electricity rates during seasonal or Government Fuel flexibility
electricity prices peak periods requiring technologies that enable Utilities Can be used as a peak shaving

peak shaving

General industry

application to help transition off the
grid during seasonal or peak periods

L Natural disaster Cases of emergency where power generation Government Speed, Mobility
- = &emergencies sources are impacted and direly needed Utilities Can provide emergency power in
a fast, reliable and mobile way
Flare gas Natural gas flared in oil fields leading to billions Oil and Gas Fuel flexibility, Mobility

P | |

of dollars wasted and millions of tons of
greenhouse gas emissions

GE imagination at work

Can help monetize gas flaring for
power generation and help reduce

diesel consumption
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GE Power & Water
Distributed Power

Cases in point - Solving our
customers’ challenges

480 MW* of on-demand power for Algeria

Algeria faces a drastic need for more power, particularly during the hot summer
months when there is close to 10 percent annual growth in electricity demand.

GE delivered 24 TM2500+ mobile gas turbine generators that provided more than 480 MW

of power. The units were commissioned, delivered and operational in time to meet the northern
districts of M'Sila and Fkirina’s 2013 summer peak electricity demand. After the seasonal peaks,
some of the units were deployed to other cities in the south of the country to serve as
permanent power.

23 MW* for peak shaving in 10 days for Greece

The Greek island of Rhodes is a prime tourist destination. During the summer months, an
influx of more than 2 million people from all over the world swells demand for power to
the breaking point.

To avert blackouts, the island purchased a TM2500+ generator set, which was delivered

before the summer season and commissioned within a few days of arrival onsite. This

EF E provided 23 MW of power generation in tandem with water injection to lower NOx levels
e ey g deea  to below 25 ppm.

120 MW for bridging power for Angola

Only 26 percent of Angola’s population of 19 million have access to power.
Rich in natural resources, the country is engaged in a priority program
to create a modern energy infrastructure.

The government of Angola ordered five TM2500+ mobile gas turbine generator sets.
120 MW of onsite power is bridging the energy gap during ongoing plant construction,
improving grid reliability and countering the rising cost of diesel fuel.

“GE's TM2500+ systems offer the right combination of efficiency and reliability
needed to help the Angolan state utility, Empresa Nacional Electricidade-E.P. (ENE),
reduce its fuel costs and increase the reliability of grid service in order to support

continued economic growth in Angola.” ‘ o
Nyembo llunga, president, LS Energia Africa

GE imagination at work
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GE Power & Water
Distributed Power

Performance you can count on for mobile Power

TM2500+ General Arrangement

Auxiliary Trailer

Inlet Filter Exhaust Stack Switchgear Hydraulic Lube Oil Control Room
Assembly I Starter Coolers & Battery Room
:I
Trailer =
Gooseneck
"" 'o or -’c'rv

Transportation Inlet GE LM2500+ Brush BDAX Transportation Fuel/Water Turbine Enclosure
Jeep Plenum Gas Turbine 62-170ER Generator Stinger Pumps Fire Suppression
Model Water Injection Output | HeatRate | HeatRate | Efficiency | Pressure | Power Turbine | Exhaust Flow | Exhaust Flow Exhaust Exhaust

(NOx = 25 ppmvd (MW) (Btu/kWh) | (kJ/kWh) (%) Ratio Speed (RPM) (Ib/sec) (kg/sec) Temp (F) Temp (C)

@15% 02)

60 HZ
TM2500+ | None | 30688 | 8830 | 9316 | 39 [ 225 | 3600 [ 1922 [ 87.2 [ 9591 ] 515
TM2500+ | Yes | 30988 | 9285 | 9796 | 37 | 228 | 3600 | 196.6 | 89.2 | 9060 | 4856
50 HZ
TM2500+ | None | 26190 [ 9246 [ 9755 | 37 | 212 | 3000 [ 184.5 [ 83.7 [ 9250 [ 4961
TM2500+ | Yes | 26190 | 9705 | 10239 | 35 | 213 | 3000 \ 187.2 | 84.9 | 8790 | 4706

*The performance data shown above is at standard ISO (International Organization for Standardization) conditions. The ISO has defined the following standard conditions for comparing gas turbine
engines Ambient air: 59°F/15°C, 60% RH; Barometric pressure (14.696 psia / 101.4 kPa); Sea level altitude. 60 Hz based on a Brush air-cooled generator w/brushless excitation @ 0.90 PF; 59°F/15°C

cooling air; 13.8 kV (50 Hz @ 11.5 kV)

The TM2500+ total solution and Services support

A TM2500+ fast-power solution
project may include:

* Installation

e Commissioning

* Project management

* Decommissioning

 Consumable parts kit (filters/
lubricants for operation needs)

In addition, GE offers many services to support the ongoing operation
and performance of the units including, but not limited to the following:

* On-call technical advisory services
Maintenance planning and training

L]

* On-site hot section, combustor, and other modular exchanges

* Depot Repair Services for scheduled overhauls and unscheduled repairs
* Performance testing

For more information on TM2500+ mobile gas turbines, visit us at www.ge-tm2500.com

GE Distributed Power regional locations:

Houston, Texas, USA

1333 West Loop South Ste 1000
Houston, TX 77027, USA

T+1 713 803 0900

Nairobi, Kenya

The Courtyard

General Mathenge Drive Westlands
Nairobi, Kenya

T+25 4204215133

Lima, Peru

Av. Las Begonias 415, Piso 14
San Isidro Lima 27, Peru

Tel. +51 1514 4331

Riyadh, Saudi Arabia

5th Floor Tatweer Towers

Building No. 3&4, King Fahad Road
Riyadh SA 11433, Saudi Arabia
T+966 11 207 3838

GE imagination at work

Moscow, Russia

27/8 Electrozavodskaya str.

Moscow 107023, Russian Federation
T+7 495981 1313

Shanghai, China

No.1 Hua Tuo Rd.

Zhang Jiang Hi-Tech Park
Shanghai 201203, China
T+86 21 3877 7888
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https://web.archive.org/web/20061102043710/http://mysolar.cat.com/cda/files/127587/7 /bo&
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Solar Turbines POWERING THE GLOBAL ENERGY DEMAND
A Caterpillar Company
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Performance to Power the Oil and Gas Industry

Since Solar Turbines Incorporated
entered the industrial gas furbine
business in 1960, the fleet of Solar
gas turbines installed worldwide has
grown to more than 12,000 units and
those turbines have logged well over
1.1 billion hours in 92 countries.

Customers are operating Solarturbines
in the foughest, most challenging
environments, including remote
arctic, desert, tropical and offshore
areas. Our rugged, robust, highly
reliable gas turbines offer competitive
efficiencies in their power class
with the most durable products
available.

Solar offers factory packaged gas
turbine-driven compressor sets,
mechanical-drive packages and
generator sets in the 1-to-15 MW
output range.

Single-Source Advantages

Solar Turbines designs and manu-
factures its gas turbines and
turbomachinery packages to ensure
maximum systems compatibility and
integration, plus high performance,
reliability, availability, efficiency and long
life in the most demanding applications.
As the customer’s single source, Solar
can also provide:
+ Commissioning
+ Technical training
+ Field service
+ Certified parts
* Repairs, overhauls, upgrades
» Complete project operation
and maintenance
+ Engineering, procurement, and
construction (EPC)
+ Contract power and leasing
+ Financing programs

Efficiency

Solar® turbines are designed for
efficient, simple-cycle operation
and they can provide
overall system thermal
efficiencies from
70-80% when both
their shaft power and
exhaust heat energy
are harnessed.

Transportability

Solar turbine packages
are lightweight and
compact for easy trans-
portation and installa-
tion.

A gas turbine package’s high power
density, ease of transport by standard
conveyances and easy installation can
pay off in lower installed cost

per horsepower.

Availability

Durability and reliability are only
part of the Solar turbine availability
story. The units have many built-in
features for temperature and vibration
instrumentation, rapid component
removal and easy inspection to
speed maintenance and maximize
availability.

Customized Packages

Solar builds complete turbomachinery
packages that are ready to go to
work...no matter where the job may
be. From pre-engineered designs to
highly specialized requirements, Solar
can provide the solution for your needs.
Solar designs and manufactures its gas
turbines and turbomachinery packages
under quality management systems,
maintaining 1ISO 9001 certification
since 1992.

Pipeline
Compression

Titan 130
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Compressor sets, which utilize Solar’s

family of centrifugal gas compressors,

are designed for applications in the oil
and gas industry such as:

* Natural gas gathering

+ Transmission

+ Storage/withdrawal

+  Gas lift

+ Export sales gas

Mechanical-drive packages are

ideally suited for driving:

+ Centrifugal compressors produced
by other suppliers for air, process
and refrigeration applications.

* Reciprocating compressors

The versitile mechanical drives also

power pumps for:

+ Transporting crude oil

+ Transporting liquid products

+  Waterflood

Generator sets, rated from 1-to-15

MWe, are used worldwide for a variety

of applications including:

+ Offshore platform and FPSO
power generation

» Gas production and process facility
power generation

+ Cogeneration

Product Choices

Whether designed in single-shaft,

constant-speed or of two-shaft,

variable-speed configuration,

Solar’s line of industrial gas turbines

is designed with:

* Axial-flow air compressors

+ Single annular combustors

+ Axial-flow gas generator turbines
and power turbines

The two-shaft configurations are
designed especially for mechanical
drive applications and their power
turbine is mechanically
independent of the gas
generator to provide
optimal control over a
wide range of speeds and
loads.

The single-shaft configura-
tions are designed specifi-
cally for power generation
and use an epicyclic
speed-reduction gearbox
to couple the gas turbine
to the generator.

The Mars gas turbine

Generation

is available only in a T G
two-shaft configuration

for all applications.
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Performance Coverage - Mechanical Drives

The following curves provide performance data for Titan™ 130, Mars® 100, Taurus™ 70 and Taurus 60 mechanical drive packages
and generator sets at full load under ISO conditions: 15°C (59°F), sea level, natural gas fuel, 60% relative humidity, zero inlet and
exhaust losses. Power and efficiency ratings are nominal at the generator terminals. For performance information on our entire
range of equipment including Mars 90, Centaur® 50, Centaur 40 and Saturn® 20 gas turbines, please visit our website at
www.solarturbines.com or contact Solar’s sales office nearest you.
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Performance Coverage - Generator Sets
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Performance in Product Development

Solar gas turbines have low
exhaust emissions levels and
can meet virtually any current
clean-air standards. Solar
offers gas turbine engines with
pollution- prevention SOLoNOx™
technology. This advanced
system utilizes lean-premixed
dry combustion technology, the
most cost-effective approach to
pollution prevention, since they
do not consume water or require
complex and costly “add-on”
emissions clean-up devices to
attain very low NOx and CO
emissions. More than 1200 gas
turbines with SoLoNOx technology
have been installed worldwide and
are designed to deliver the same
ruggedness, reliability and operating
fiexibility for which Solar gas turbines
are known.

SoLoNOx
Technology
Development

Pipeline
Compression

Mars 90S

Centrifugal Natural Gas Compressors

Solar manufactures seven centrifugal natural gas compressor families, which
incorporate many American Petroleum Institute (API) required features plus
outstanding ruggedness, reliability and operational flexibility. They have pre-designed,
standardized components
for maximum interchange-
ability and enhanced
availability. Rapid field
restaging is made
possible because of their
modular designs. Solar
gas compressors have
from 1 to 10 stages to
handle flows from 4.25

to 566 m3/min (150 to
20,000 ft3/min) and
discharge pressures to

24 100 kPa (3500 psi).

Pipeline Compressors Multi-Stage Compressors
Number of Stages Number of Stages
C40 1-2 C16 1-10
C45 1-3 C33 1-9
C65 1-2 C40 1-6
C50 1-5
C51 1-8
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Complete
Station Control
Systems

Solar has designed, installed and
supported packages worldwide.
Additionally, we have extensive experi-
ence meeting code requirements such
as API, ATEX, CENELEC, CSA, NEC.
Typical package options include:

Start Systems

* AC direct-drive - VFD

*  Pneumatic
(mechanical drive/compressor sets)

Fuel Systems

* Natural gas

» Associated gas

+ Distillates

* Natural gas liquids (NGL)

+ Liquefied petroleum gases (LPG)

* Hydrogen Blends

* Medium-Btu gases (such as coalbed
methane, landfill, etc.)

* Dual- and tri-fuel systems

Lube Oil System

Oil system pump supply

* Engine-driven

*  AC-Motor driven
Integral lube oil tank reservoir
+ Carbon steel

+ Stainless steel

Lube oil cooling exchanger
+  Water-to-oil

*  Air-to-oil

+ Low noise

Lube oil filters

* Dual with transfer valve

Control and Monitoring System

»  Turbotronic® microprocessor-based
» Onskid control

* Remote console option

Monitoring

*  Remote

* Vibration

*  Temperature
* Trending

« History
Displays

* Remote console
» Onskid digital displays

Skid Mounting System

*  Multiple-point

* Three-point for offshore duty

* Floating platform capability
Mechanical Drives/Compressor Sets
Controls

* Process

+ Surge control

* Sequencing of multiple units

Generator Sets

Generators

* 50 Hz standard voltages

* 60 Hz standard voltages
Controls

* Kilowatt control

» Auto start and synchronizing

Fast Delivery

World-class manufacturing facilities,
processes and skilled personnel
enable Solar to provide the shortest
possible lead times for fully engineered
packages tested to fulfill specific
customer requirements.

Customer Choices

Control
Console

Package
Assembly

Rotor
Assembly




Package Dimensions

GAS TURBINE Titan 130 © Mars 100 © Mars 90 ' Taurus 70 ' Taurus 60 : Centaur 50 Centaur 40 : Saturn 20
GENERATOR SETS

Length, m (ft, in.) 142 (46'6") 14.6 (48°0") 146 (480") 11.9 (3907) 9.8 (322)) 9.8 (322) 9.8(322) 5.8 (1811")
Width, m (ft in.) 3.0 (100) 2.8(92) 2.8(92) 2.9(96) 25(82) 25(82) 25(82) 17 (55
Height, m (ft,in) = 52(170")  52(170")  :52(170°) - 49(160°)  36(120°)  36(120°) [ 36(120)  20(67)

Dry Weight, kg (Ib) 83700 (184,000)% 82 200(181,200)% 82200 (181,200)§ 55000 (121,000)5 33175 (73,000) 32705 (72,000) 32 640 (71,900) 9980 (22,000)

MECHANICAL DRIVES

Length, m(ft,in.) © 98(320°)  © 90(296) 90(296) | 73(40)  55(18%) 1 55(18F) [ 55(18%) 47(154)
Width, m (ft,in.)  30(100")  :© 28(92) - 28(92) ©27(90) - 26(85) - 26(85) ©26(85) 1.9(63)
Height, m (ft,in.) - 32(106)  : 29(9%6) - 29(96) S30(911)  27(@811) S 27@11) S 2781) 21(69)

Dry Weight, kg (Ib) - 35 400 (78,000)% 29 200 (64,400)§ 29 205 (64,400)? 20 500 (45,200)5 11200 (24,600)% 11200 (24,600)§ 11200 (24,600)% 6400 (14,100)
COMPRESSOR SKIDS

TYPICAL ADDITIONAL DIMENSIONS

TYPICAL COMPRESSOR SKID
TWO BODY

ONE BODY

Length, m (ft, in.) 40 (130°) : 58 (190) § 79(260)
Dry Weight, kg (Ib) - 16 783 (37,000) : 23 587 (52,000) : 30 391 (67,000)

APPROXIMATE DIMENSIONS (unenclosed)

THREE BODY

Mechanical Drive

Compressor Set

Generator Set
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Typical Applications

Gas
Treatment

Taurus 60

Pipeline
Compression

Mars 90

Gas
Transmission &
Crude Oil
Processing

Mars 100
Mars 90
Taurus 60
Centaur 40

/é 2/

Gas
Transmission

Titan 130

- va_’.;!__ . e R "__'_ _' s

g "j" AT
Floating
Production,
Storage and

Natural Gas Offloading

Compression

Mars 100

Mars 90 Centaur 40
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Expertise at a Project Level

Because we are totally focused on
the industrial gas furbine market,
Solar Turbines leads the industry in
offering a multitude of application
choices. We provide several
key services that help facilitate
the success of your project. From
designing complete turnkey modular
installations fo providing customized
financial services, Solar is your single

source solution provider.

TurboFab
Facility

Construction Services

Solar can provide single-source capability to design, build and commission a

complete compressor station, power plant or offshore module for any number

of fixed or floating platforms.

Prefabricated Modules

Solar turbine packages are available in compression, mechanical-drive and power

generation modules that can be installed and commissioned with a minimum of

on-site work. Fully pre-engineered and prefabricated, these single- or multiple-unit

modularized stations are self-contained, weatherproof and acoustically lined, and are

Offshore
Module

Mars 90

especially well-suited
for offshore and remote
installations.

Financial Services

Working in conjunction
with Caterpillar Financial
Services, Solar offers

a full array of financing
products as options to
direct purchase by our
customers. Financing
can be arranged for the
gas turbine package or
structured to include an
entire turnkey plant, and

terms can range from 1 through 15 years. Available financing options include
finance leases, operating leases, government leases, project financing and

Financial . .
~ Services compression services.

Compression Services Agreement

Solar’s Compression Services Agreement is designed to bring the full array

of our compression products and services to our customers in one simple
contract. We recognize the growing desire of companies to utilize alternatives
to direct investment/operations to meet some or all of their compression
requirements, saving investment capital for their core business needs. Solar,
as a full service provider, has the capability to build, finance and operate and
maintain a plant tailored to your specific compression requirements, all through
one integrated contract. We would be happy to provide further information on
Solar’s Compression Services Agreement including project specific proposals.
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Worldwide Support Services

Field Service

Taurus 70

Field Service
« 37 strategic locations worldwide

+ Fast response - around the clock
* Ready access to Solar’s technical
experts

Parts Support

+ Seven days a week/24 hours a
day ordering and shipment

+ Solar certified parts stocked
at seven depots worldwide

Overhauls/Repairs/Upgrades/

Uprates

» Eight overhaul facilities worldwide

« Eight exchange engine fleet
locations worldwide - minimizing
downtime

* 13 repair/refurbishment locations

Training

» All aspects of Solar
turbomachinery systems

* More than 30 courses available

» At Solar’s factory or your field site

+ Compressor restage
and repair

« Controls retrofits

Exchange
Engine

Mars 100

Machinery Management Services

Solar has developed a broad range of services
we can customize to fit your needs including:

* Compression services

* Full-service operation and maintenance

* Fleet management

* Maintenance management

« Equipment health monitoring

* Contract maintenance

» Consulting services

* Compression services

» Condition assessment

* Remote monitoring and diagnostics
» e-Collaboration

Life-Cycle Extension Services

* Remanufactured parts
» Package refurbishment

Solar Turbines provides one-stop,
full service, worldwide support
and complete OEM solutions
through our global network of
overhaul centers, parts depots,
field service offices and
fraining facilities. We are
commifted to providing
our customers with
the lowest possible
life-cycle costs for
their turbomachinery.
Our support philosophy
is one of flexibility...from
customers who want
full service contracts fo
customers who want to
arrange their own maintenance

programs. Solar has a solution for you.

Contract
Management
Services Site

Centaur 50

- ~
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Solar Turbines

A Caterpillar Company

Solar has been a pioneer
in the design, manufacture
and packaging of gas
turbine systems for more
than 50 years and
is a world leader in the
mid-range industfrial gas
turbine business. As
a result, customers
spanning the globe know
they can rely on Solar
fo provide rugged, reliable
turbomachinery systems,
responsive service and
unrivalled technical assistance and
service parts availability anywhere
in the world.

Caterpillar is a registered trademark of Caterpillar Inc.

Solar, Saturn, Centaur, Taurus, Mars, Titan , Turbotronic and
SoLoNOx are trademarks of Solar Turbines Incorporated.
Specifications subject to change without notice. Printed in U.S.A.
© 2005 Solar Turbines Incorporated. All rights reserved.
BO&G/405/10M

www.solarturbines.com

For more information about Solar
gas turbine-driven compressor sets,
mechanical-drive packages and
generator sets or our broad range
of customer support services,
please contact:

Solar Turbines Incorporated
Dept. B-O&G

P.O. Box 85376

San Diego, CA 92186-5376 U.S.A.
Telephone: [+1] 619-544-5352
Telefax: [+1] 619-544-2633

or your nearest Solar sales office.
U.S. Sales Offices

Chicago (Naperville), IL; Houston, TX;
Miami, FL; New Orleans, LA;

New York City (Upper Saddle River,
NJ); and Salt Lake City, UT

Solar Turbines
Headquarters

San Diego,
California

Outside the U.S., please contact:

Solar Turbines Europe S.A.

Brussels (Gosselies), Belgium; London
(Bracknell, England) U.K.; and Dubai,
UAE.

Caterpillar Overseas S.A.

Moscow, Russia

Caterpillar China, Ltd.:

Beijing, People’s Republic of China
Solar Turbines Asia

New Delhi, India; Singapore, Republic
of Singapore; and Tokyo, Japan.
Solar Turbines Australia

Melbourne (Rowville, Victoria)
Solar Turbines Canada Ltd.:
Calgary, Alberta

Turbinas Solar, S.A. de C.V.:
Mexico City, Mexico

Delcom Services SDN BHD:

Kuala Lumpur, Malaysia

P.T. Indoturbine:

Jakarta, Indonesia
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