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Emission-Free Energy from a Renewable Resource
Pratt & Whitney Power Systems is a world leader in
developing and producing energy solutions for power
generation, transportation and mechanical drive
applications. We are committed to providing
high-quality solutions for the distributed energy market
that increase energy productivity, energy reliability and
operational savings for our customers. With a technology built
on decades of United Technology Corporation’s innovation and
operating experience, Pratt & Whitney Power Systems is pleased
to introduce the PureCycle Power System Model 280 advanced
power solution to the commercial marketplace.
The PureCycle Power System Model 280 energy solution
harnesses the earth’s own heat to power a turbine, turning a
renewable resource into 280 kW of electrical power with zero
emissions. This modular energy solution can operate on a wide
range of fluid resource temperatures starting as low as 195°F
(91°C). Based on a thermodynamic cycle known as the Organic
Rankine Cycle, the PureCycle Power System converts low- to
moderate-temperature resource fluids to electric power through
the vaporization and expansion of a working fluid in a closed
system. This energy solution offers expanded bottoming
opportunities and can operate in coproduced fluid applications.
In the ultimate recycling loop, all water extracted for power is
returned to the earth for reheating and reuse. Such dependable,
renewable fuel means secure base-load energy production and
freedom from reliance on oil, natural gas, high wind and sunny
weather, without sacrificing precious water resources.
Sustainability makes good economic sense. And it’s achievable
today with the PureCycle Power System Model 280 energy solution.
Pratt & Whitney. The Eagle is everywhere.TM

Benefits
• Free fuel
• Zero emissions
• Renewable power generation
• 195°F to 300°F (91°C to 149°C) resource range
• Modular and scalable for larger plants
• 24/7/365 remote monitoring
• High availability
• Standardized components and assembly processes
• Backed by Pratt & Whitney Power Systems
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Emission-Free Energy from a Renewable Resource
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Back View

The manufacturer reserves the
right to change or modify, without
notice, the design or equipment
specifications without incurring
any obligation either with respect
to equipment previously sold or in
the process of construction. The
manufacturer does not warrant the
data on this document. Warranted
specifications are documented
separately.

11 ft, 3 in.
(343 cm)
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Front View

19 ft
(579 cm)
Maximum

Product Facts
Equipment Dimensions
Length
Width
Height
Weight

19 ft (579 cm)—Maximum
7 ft, 6 in. (229 cm)—Maximum
11 ft, 3 in. (343 cm)—Maximum installed (10 ft, 4 in., shipping height)
27,600 lb dry (12,519 kg)

Performance Characteristics
Electric power (gross)
Electric power (net)
Ambient operation
Power factor
Total harmonic distortion
Emissions
Noise

280 kW @ 480V/3 phase/60 Hz, 272 kW @ 400V/3 phase/50 Hz
225 to 260 kW*
-22° to 122°F (-30° to 50°C)
> 0.95 lagging
< 5%
Zero (closed binary cycle)
78 dBA at 33 ft (10 m)

Design Attributes
Plumbing
Turbine
Generator
Heat exchangers
Enclosure, electrical
Design life
Lubrication
UL components
Transient voltage/surge suppression at utility interface
Utility grid-connect protective relaying function

ASME B31.1
Radial inflow
Induction
ASME Section VIII
NEMA 4/IP65
20 years
Integrated internal oil lubrication
UL 1995, 984 and 1741
IEEE C 62.41-1980 (R1995)
IEEE 1547

System Description
Working fluid
Heat source
Cooling requirement
Controls
Remote monitoring
Operation
Enclosure
Manufacture
Shipping

R245fa (pentafluoropropane)**
Hot water 195° to 300°F (91° to 149°C)
Water 40° to 110°F (4° to 43°C)
Carrier Netlink II PLC
Web-based gateway
Designed for unattended operation
Not required
Factory assembled
Single-drop flatbed truck

* Resource-water- and cooling-water-dependent. ** R245fa is a nonflammable, nontoxic and nonozone-depleting working fluid.

Pratt & Whitney Power Systems
1-866-POWER-ALL (1-866-769-3725)
Outside USA: 1-860-565-0140
E-mail: info@pw.utc.com
www.pw.utc.com
PS-S0004.03.09

Power Systems

Model 280

PureCycle Power System
®

Manufactured to Maximize Customer Satisfaction
Capitalizing on almost 50 years of experience in
the design and production of power-generating
equipment, Pratt & Whitney Power Systems
introduces the PureCycle® Power System
Model 280, a power solution that offers industry-leading
quality, unbeatable overall value, unmatched delivery speed
and flexibility.

Pratt & Whitney. The Eagle is everywhere.TM

PureCycle Power System
®

Manufactured to Maximize Customer Satisfaction

Quality
• High-volume components produced to strict tolerances allow for standardized
assembly processes, yielding a tightly controlled power plant that is ready for
site installation.
• Pratt & Whitney Power System’s quality and engineering organizations continuously
interact with manufacturing, operations, and the supply base, capturing and resolving
quality issues and sharing lessons learned.
• Pratt & Whitney quality tools, such as mistake proofing, process certification and
relentless root cause analysis (RRCA), are promoted throughout the supply chain.
• Key quality and production certifications, including ISO 9001:2001, are maintained
throughout the supply base.

Speed of Delivery
• High-volume flow lines at multiple industry-leading integrators are designed for and
dedicated to the PureCycle® Power System product.
• Standardized assembly processes allow for seamless production to rapidly meet
customer-unique requirements.
• Supplier input, incorporated from early in the design process, maximizes
producibility.
• Pratt & Whitney continuous improvement tools are implemented throughout the
supply chain.

Overall Value
• Units are manufactured and tested in tightly controlled factory environments.
• Units are shipped to the customer as a fully integrated assembly using standard
trucking, minimizing shipping time, costs and time required for installation and
initial start-up.
• Modular design, standardized components and high volume lead to a higher value
proposition for the customer.
• Pratt & Whitney provides significant purchasing, quality and service leverage and
access to world-class manufacturing, quality and validation resources.

Benefits
• Free fuel
• Zero emissions
• Renewable power generation
• 195°F to 300°F (91°C to 149°C) resource range
• Modular and scalable for larger plants
• 24/7/365 remote monitoring
• High availability

Pratt & Whitney Power Systems

• Standardized components and assembly processes

1-866-POWER-ALL (1-866-769-3725)
Outside USA: 1-860-565-0140
E-mail: info@pw.utc.com

• Backed by Pratt & Whitney Power Systems
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Renewable Geothermal Power from Low-Temperature Resources
Pratt & Whitney Power Systems teams with Raser
Technologies to generate renewable geothermal
power in the Western United States.
“Geothermal is clean and green, and it’s abundant,
especially in Utah. Unlike wind and solar, geothermal
energy provides us a renewable source of base power. If we
are interested in reducing carbon emissions on a significant
basis, we must increase our geen sources of base power.”
—Senator Orrin Hatch of Utah
Pratt & Whitney. The Eagle is everywhere.TM

PureCycle Power System
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Renewable Geothermal Power from Low-Temperature Resources

Pratt & Whitney Power System’s PureCycle® Power System uses innovative technology
to tap low-temperature resources that were previously thought to be uneconomical for
commercial power production.

The 250 units installed at the first five sites will generate 50+ MWs of renewable electricity.
A July 2008 arial view of the site shows two drilling
rigs, the concrete foundation for the cooling towers,
and foundation preparation for the generator array.

The first site was commissioned in 1st quarter 2009.

“Deployment of a low-temperature geothermal power plant opens the way for
developing low- to medium-temperature geothermal resources that were
previously thought insufficient for commercial power generation. The versatile
modular generation technology employed in this project can be tailored to match
local resources and to accommodate changing loads, demonstrating the growing
potential of geothermal energy to provide clean, renewable, domestic,
baseload power.”

Power plants can quickly be built due to the modular
design of the power generation units

–Ed Wall, Program Manager
Geothermal Technologies Program with the Department of Energy

Benefits
• Free fuel
• Zero emissions
• Renewable power generation
• 195°F to 300°F (91°C to 149°C) resource range
• Modular and scalable for larger plants

Fifty units work in tandem to create a 10MW+ net
power plant.

• 24/7/365 remote monitoring
• High availability
• Standardized components and assembly processes
• Backed by Pratt & Whitney Power Systems

Pratt & Whitney Power Systems
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Renewable Energy from Oil and Gas Fields
A large number of geothermal resources are associated
with oil and gas wells that were previously not
economically viable for power generation. Many of
these wells are considered nonproductive because
of their high-volume water content and relatively low
percentage of oil. With the introduction of the PureCycle®
Power System, these coproduced geothermal hot water
resources, abundantly available in many oil and gas sites,
can now be used to produce renewable electric power.
Pratt & Whitney. The Eagle is everywhere.TM
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Renewable Energy from Oil and Gas Fields
Quantum Resource Management LLC, owner of active oil and gas recovery operations
in Florida, is partnering with Chena Power LLC, Alaska, to utilize the 120,000 barrels
per day of coproduced water for generating on-site power using the PureCycle®
Power System from Pratt & Whitney Power Systems.

This project will demonstrate and validate Pratt & Whitney Power System’s geothermal
ORC power plant application on Quantum’s oil and gas fields.
The on-site power generation reduce grid electric consumption.

Pratt & Whitney Power System’s PureCycle Power System Model 280 was selected as
the demonstrator platform with equipment cost covered by DOE grant.

Separator tank used to capture and store solids from
the process stream entering the oil plant
The PureCycle® Powwer System will be located in
front of the separator tank as close to the highest
temperature point in the stream as practically possible.

Technology Development Plan
• Operation utilizing low-temperature-resource water (170° to 195°F)
• Component optimization including condenser cooling system/working fluid
specification/turbine performance
• Source water quality
• Parasitic load balance
Timing/Success Criteria
• 2009 delivery—PureCycle Power System Model 280
• Demonstrate economic viability of an ORC system for coproduced water in an
oil/gas field application
• Meet DOE Geothermal Technologies Program (GTP) required project deliverables
These applications would result in more efficient oil and gas production with
significant positive environmental impact. The economic and energy independence
impacts from power production via coproduced fluids could be considerable. The
innovative PureCycle Power System technology offers the possibility of tapping
prevalent U.S. and global geothermal resources—a continuous, renewable source
of power to meet the world’s growing energy demands.
Benefits
• Free fuel
• Zero emissions
• Renewable power generation
• 195°F to 300°F (91°C to 149°C) resource range
• Modular and scalable for larger plants
• 24/7/365 remote monitoring
• High availability
• Standardized components and assembly processes
• Backed by Pratt & Whitney Power Systems
Pratt & Whitney Power Systems
1-866-POWER-ALL (1-866-769-3725)
Outside USA: 1-860-565-0140
E-mail: info@pw.utc.com
www.pw.utc.com
PS-S0002.04.09
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