pact Reformer

)r Industrial hydrogen

Pratt & Whitney Rocketdyne (PWR), a business unit of United Technologies Corporation,
is developing a compact, one-step reformer to replace Steam Methane Reformers
(SMRs) for large-scale hydrogen production. This breakthrough technology draws

upon over 50 years of experience in rocket propulsion, hydrogen and energy systems.
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Advantages

= Direct hydrogen production, no shift required
* No high-temperature SMR furnace box required
90% size reduction & significantly smaller footprint
A modular and scalable design
30-40% lower equipment cost
5-20% higher hydrogen yields
Steam neutral (no production of excess steam)
Less purification leading to a smaller PSA (Pressure Swing Adsorption) system
Sulfur-tolerant - no feedstock desulfurization required
Concentrated CO, and N, for enhanced hydrocarbon resource recovery and zero
emission operations

Development Status

PWR has completed cold flow and hot proof-of-concept tests with a commercially
available catalyst and has constructed and commissioned a transportable Pilot Plant
to test both individual and integrated unit operations. Upon completion of extended
tests of the Pilot Plant, PWR plans to follow up with a 5 MMscf/d commercial
demonstration plant.

Teaming

PWR has teamed with CB&l for developing and constructing future commercial plants.
Following the demonstration program, PWR and CB&aI intend to offer the Compact
Reformer plants for the industrial hydrogen market with a design that is scalable from
5-100 MMscf/d.

Applications

« Refineries (e.g., to upgrade crude oil and to remove sulfur from
gasoline & diesel)

e Chemicals (e.g., methanol and ammonia)

« Qil field applications (e.g., heavy oil upgrading, enhanced oil recovery
and reservoir pressurization using by-product CO,), and

« Zero Emission Power Plants (e.g., hydrogen-burning turbines and fuel
cells), with CO, sequestration
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