


MANUFACTURING
(CONTINUED)

The latest manufacturing
technology

Cooper Turbocompressor has invested in tools
and facilities to reduce manufacturing costs, improve
quality, and shorten delivery schedules. Examples of
these advanced capabilitiesinclude:

Gearbox Machining Cell — The Gearbox Cell
is used to machine gearboxes offered in TA and
MSG® centrifugal compressors. The Cell consists of
aCNC-controlled horizontal machining center, with
tool changer and 4 pallet system, radid drill and
positioner. In short, the Gearbox Cell enables Cooper
Turbocompressor to produce compressor gearboxes
with outstanding accuracy, consistency, and
repeatability.

Impeller Manufacturing System (IMS)— The
IMS produces centrifugal compressor impellers faster
and with greater precision than conventional machines.
The CNC-controlled, five-axis milling machineisa
system with dl tooling, fixturing, and programming
required to mill impellers from stainless steel or other
material forgings.

TheIMS has the capacity to machine impellers
from 5" to 30" diameter. The system features custom
software including programs to perform coordinate
measurements during the machining process to further
enhance accuracy.

Atradition of craftsmanship and quality
Cooper Turbocompressor’s advanced
manufacturing technol ogies are complemented by
atradition of excellencein craftsmanship. Highly
trained experienced craftsmen build every centrifugal
compressor with high quality components and
materialsto ensure reliability and long operating life.

Compressors are built tough with high strength
cast nodular iron scrolls or stedl scrolls where required,
cast iron gear boxes, stainless stedl impellersand
pivoted shoe bearings. Integral gears are hardened
and precision ground for longer life and designed
in accordance with AGMA standards.

Cooper Turbocompressor's totally computerized
machining cell produces gearboxes with outstanding
accuracy, consistency and repeatability.

This precision manufacturing system uses
custom software to continually check and
recheck impeller measurements for a high
degree of accuracy.

Five-axis milling of a high-
efficiency, stainless steel impeller.



This high-efficiency

4 MSGE-12 contributes
to energy conservation in
an air separation plant.

1ISO 9001 QUALITY

Our commitment to your
complete satisfaction

1SO 9001 certification is testimony to Cooper
Turbocompressor’'s commitment to be the best in
the compressor industry. It means quality isan al-
encompassing, company-wide attitude, from top
management to research and development to
engineering, manufacturing, and field service. It
proves that Cooper Turbocompressor istruly aworld-
class manufacturer of centrifugal compressors.

Quiality Policy

As part of the |SO 9001 certification, Cooper
Turbocompressor has established a Quality Policy in
which thefocusislong-term customer satisfaction. The
policy states that the company will provide the products
and services worldwide that fully meet the customer’s
expectations and requirements; design and manufacture
products to equal or exceed industry and government
regulatory standards; and provide the customer with
the best value delivered.

Total Quality Management

An extensive quality control system, including
strict adherence to a Total Quality Management (TQM)
program, extends through all areas of products and
services. The TQM program provides a systematic
approach to continuous improvement, focusing on
consistently meeting and exceeding customer
expectations.

Supplier partners

Cooper Turbocompressor quality includesits
suppliers. A close working relationship is maintained
with suppliersto clearly define the quality requirements.
A formd review systemisin place with key suppliers
to continually exchange feedback and improve the
quality of the products purchased. New suppliers
undergo an extensive audit before they are included
on the supplierslist.

Quiality never stops

Ultimately, the measure of qudity isthe customer’s
complete satisfaction. Cooper Turbocompressor works
closely with its customers to be certain that the
company’s products consistently meet the customers
application requirements.

Cooper Turbocompressor is
committed to providing the customer
with the best value delivered.

The contour of thisimpeller blade
isgiven final verification utilizing
the Cordax measuring system.

Quality is an all-encompassing, company-
wide attitude which is measured by our
customer’s compl ete satisfaction.



———
ADVANCED TESTING
FACILITIES

AModel TA-35 air
compressor providesreliable

Complete testing —

serviceto a southeastern further assurance of Cooper
i PP and Turbocompressor’s quality

Cooper Turbocompressor’s outstanding quality
isfurther assured by itstesting facility where
every centrifugal compressor is given acomplete
aerodynamic and mechanical test by highly skilled
technicians.

The company has invested millions of dollarsto
create one of the industry’s most sophisticated testing
facilities, with five test stands and a wide range of
advanced testing instrumentation. All aerodynamic
testing is performed per the ASME PTC-10 test
code guidelines. To ensure mechanical integrity,
the compressor is run 10% over its rated speed.

Test stands with variable speed drives

Three test stands have variable speed output to
11,000 horsepower. Two test cells are available for use
with customer drives with maximum power of 1,250
horsepower to meet specific testing requirements.

Two bays allow two machines to be tested
simultaneously, or one machine to be tested while
another isbeing set up, providing reduced test
schedules.

Two cooling towers are used to provide intercooler
water, regulated to meet customer conditions according
to ASME specifications.

A complete range of testing instrumentation
Accurate and precise compressor testing is
performed by experienced technicians utilizing
the latest testing equipment, including pressure
instrumentation similar to what NASA uses for
its complex specifications.
Automated laser dignment tables on each
test stand speed test set-up time and sdlf-caibrating
instrumentation systems assure accuracy and
consistency.

These 4,500 and 11,000-hor sepower
variable speed test stands enable reduced
test schedules in Cooper Turbocompressor’s
state-of-the-art testing facility.

Cooper Turbocompressor's fully
computerized monitoring and data
acquisition system performs
accurate and precise testing.



Testing observation and documentation

Upon request, customers are welcome to
observe testing of their compressor. Complete
test documentation is available.

Documentation can be provided for full operating
tests to identify compressor air capacity, pressure,
temperature, and horsepower. Vibration data for both
steady state and coast down operation is recorded to
verify rotor critical speed and response.

This double-gearbox
compressor package is ready
for testing in the 11,000
horsepower test bay.
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SUPERIOR PACKAGING

I;‘L;’:;‘g?ﬁ.’dg Great flexibility to tailor a Highly reliable lubrication system
high operating compressor to your needs The TA andMSG" centifLga compressorsare
ingéﬁmaumted Every TA and MSG* model includes compressor, furnished with a pressure lubrication system whi

can serve the driver aswell asthe compressor. The
system consigts of an ail reservoir, main oil pump,
full-flow auxiliary oil pump, oil cooler, full-flow oil
filter (10 micron cartridge), oil piping, and necessary

Sates textile facility. [ubrication system, intercoolers, shaft coupling,
coupling guard, interconnecting piping, and normally
the driver and control panel...al on acommon base.

Asaresult, each compressor can beinstalled safety instruments and gauges. The systemis
on asimple dab foundation in the shortest possible assembled and packaged with the compressor. Separate
time. This ease of installation results from Cooper consoles are available for the largest MSG® units.

Turbocompressor’s sensible packaging concept

in which the primary goal isto maintain component The main oil pump may be shat-driven, electric

motor-driven, or steam turbine-driven. The auxiliary ail

accessibility. o ) pump may be electric motor-driven or ar motor-driven.
The concept is simple: don't mount anything Dudl oil coolers and filters are available, as are other
on the compressor that isn't functional, use top grade custom design features to meet application needs.

components, and make everything accessible with the

least amount of work. Besides saving you time, energy
and expense on maintenance, this concept affords great
flexibility for tailoring machines to your needs. é)

|
Cooper Turbocompressor can build standard (R(? 1
I

compressor packages or specialized API-672 packages ) -
like the one shown below, all on acommon baseplate, Fiter |£|

Switches

very sensibly packaged.
®

Pressure
Regulator

Mixer Valve

The standard TA
lubrication systemcan
serve the driver aswell
as the compressor.

To meet the
customer’s needs,
this Model TA-50
was built to the
stringent standards
of API-672.
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Cooper Turbocompressor intercoolers
guarantee maximum heat transfer
ASME-coded intercoolers provide efficient cooling
between stages. The air-in-shell, water-in-tube design
puts the water where cleaning is easy, an important
consideration in areas with poor water conditions. The
extended surface, plate-fin design provides maximum
heat transfer with minimum space requirements.
Entrained moisture is separated by the extended
finsand changing air flow direction at low velocity.

The exclusive Cooper Turbocompressor design
makes intercoolers more accessible for inspection and
cleaning. Smooth bore tubes are easily rodded with
bundiesin place.

No disassembly of any other part of the compressor
isrequired to perform maintenance on the intercoolers.

Standard materials are copper or admiralty brass tubes Cooper ,
with aluminum fins. Turbocompressor’s
. ) . intercoolersare
Special materials are available for tubes and tube designed to be more
sheets where bad water or specid conditions dictate. accessible for

Where contaminated air isa problem, special materials ! inspection and cleaning.
and coatings are available for fins and shells. Water

consumption requirements can be tailored to customer

needs, using either cooling tower or municipa water.

Low operating sound levels

The TA and MSG® centrifugal compressors
are available with sound attenuating treatment for
applications where low operating sound levelsare a
requirement. Compressors are rated in accordance
with CAGI-PNEUROPtest code for the measurement
of sound from pneumatic equipment (ANSI 5.1, 1971).
Attenuation is achieved without compromisein
machine accessihility.

The extended surface plate-fin
intercooler design maximizes heat
transfer for greater cost savings.

Legend

1. Independent floating tubesheet/ 6. Smooth bore water-in-tube ...
header...no thermal loads easily cleaned

2. Rectangular bundle...efficient, 7. Bundle support channel rollers...
predictable performance bundle easily removed

3. Diagonal baffle...smooth 8. Water box
velocity changes 9. Shell assembly

4. Uniqueflexible seal...seals over 10. Air in
a wide range of tolerances 11. Air out

5. Flexible gas nozze couplings... 12 Water in
no transferred loads 13 Water out
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SUPERIOR PACKAGING
(CONTINUED)

For even more installation
savings, this Model TA-85
has been packaged with its
optional water manifold
and packaged Quad
control system.

The right compressor
for your needs

Sensible packaging means TA and MSG®
centrifugal compressors offer outstanding flexibility
to meet awide variety of plant and process air
applications. Here are some packaging considerations
to assist you in selecting the model that best fits
your needs.

TA (Turbo Air)

The TA represents aready-to-install, immediately
available package in which the compressor base
is packaged with the compressor, ASME coded
intercoolers, lubrication system, control system,
control guide vane, main driver and shaft coupling.
Installation is simple, with air and oil piping complete
and on the base. The entire package can be put in
place with onelift.

MSG® (Multi-Stage Geared)

MSG® compressors represent anumber of
different arrangements:

M SG - Compressor base with compressor and
intercoolers. Lube oil reservoir and driver base
separate.

M SGP - Compressor base with compressor,
intercoolers, and lube oil reservoir. Driver base
separate.

M SGPB - Compressor base with compressor and
intercoolers adjoined to the motor base. Lube ail
reservoir may be packaged under compressor base
or driver base.

A single-gearbox,
five-stage, three-pinion,
high-pressure nitrogen
compressor stands ready
for shipment to a
European location.
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Pictured below isa Model
TA-70M5R3 four-stage air
compressor with a cover-
mounted, customer-supplied,
cryogenic expander.

TA or MSG® three pinion - single gearbox
arrangements

To accommodate 6 stages per gearbox, athree-
pinion casing is provided which has an additiona
horizonta split through the top half of the gearbox.
Thisallows an additiona pinion to be mounted on
top of the bull gear.

The 6 stage compressors feature the same design
asthe 4 stage compressors - where gearboxes are split
horizontally for the best possible access to components.
The benefits of 6 stage compressorsinclude:

* Higher pressures

* Multiple air compression service

* Reduced overall footprint

* Fewer internal components

* Easier ingtallation

* Lower ingtalled cost than two separate machines

MSG® three pinion - double gearbox
arrangements

The three pinion arrangement has been expanded
to provide other packaging options. These include
applications where more than one process requiring
more than 6 stages can be coupled together with two
gearboxes on one base. As many as 3 services and
12 stages can be packaged on a single compressor
unit with 2 gearboxes.

For example, acombination of ahigh pressure
recycle compressor (normally 4 stages) and a nitrogen
feed compressor (normally 3 stages). In this type of
combination, the feed compressor is built into the third
pinion location on top of the gearbox. Each duty can
be controlled separately. Benefits of such an
arrangement include:

* An entire plant can be smplified by having

only one machine to ingtall, operated by
only one driver and starting system

* Overall operationisimproved

* Ingtallation costs are reduced

* Overdll costs are reduced

* One lubricating and control system

All Cooper Turbocompressor Recycle Compressors
frame MSG -7 and larger are equipped with a patented
pressure balance piping system on each stage discharge.
This pressure balanced system relieves amogt dl of
the pressure and thermal forces on the scrolls. With
reduced forces, Cooper Turbocompressor can provide
machines with higher efficiency, hence reducing
operating power consumption.

Model 3R3x4R3MSGEPB-7RCD
combined feed/recycle compressor has

‘ Sensible packaging sets us apart. This
an optional feed-mounted after-cooler.
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This 3x2MSG-8 nitrogen
pipeline compressor
contributes to the smooth
operation of a nitrogen plant
in the United Kingdom.

COOPER
TURBOCOMPRESSOR
CONTROL SYSTEM

Enhanced compressor
efficiency and performance
are in your control

Cooper Turbocompressor introduced the first
microprocessor control for centrifugal compressors
over 15 years ago. Today the Quad 2000 is the most
advanced microprocessor-based system ever, with
numerous advantages over digital relay logic and
programmable controller-based systems.

Quad 2000 gives you more control, faster speed,
more input/output capability, and more efficient
operation ...and it's easy to use. It isavery flexible
control system to meet your exact performance
standards. Quad 2000 control can save you money
the minute you ingtall your TA or MSG® compressor.

Vibration levels and critical temperatures
and pressures with alarm and trip functions are
constantly monitored. All datais displayed on
adigital readout screen.

Automatically adapts to changes in
system demand

Quad 2000 has the unique ability to anticipate
changesin system demand and adapt to them
automatically...unlike conventional control systems
which simply react to changes after they occur.
Quad 2000 constantly monitorsthe rate of change
in operating conditions, contralling theinlet valve or
guide vanes and modulating the by-pass or blow-off
valve to provide smooth, efficient control.

The highly flexible Quad 2000 control
system acts to changesin system demand —
unlike others, which only react.

Flexible to meet your application requirements

Quad 2000 is offered with Auto/Dual control,
Constant Pressure control or Constant Mass Flow control.
Surge Protection automatically ensures stable compressor
operation under al operating conditions, while providing
maximum range.

POWER
F ON

EMERGENCY
STOP
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