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Reducing costs for a new hydrogen plant

25 April 2024

Sulzer’'s hydraulic power recovery turbine expertise to deliver major

operational cost savings

Hydrogen and nitrogen are important gases for many industrial processes,
with the former being hailed as a sustainable fuel for the future. To create
‘blue’ hydrogen, a carbon capture process that requires considerable
electrical energy is needed. However, a new plant being built in Texas, will use
two hydraulic power recovery turbines (HPRTs) to dramatically improve

operational efficiency and reduce energy consumption.

The maijority of the world’s industrial hydrogen is derived from methane (natural
gas), but the traditional extraction method creates large volumes of carbon dioxide.
Therefore, a carbon capture process is required where an amine solvent is used to
extract the CO2 from the gas stream. However, this uses a high-pressure pump,
which typically requires an electric motor in the multi-megawatt range, resulting in

considerable running costs.
A new build hydrogen plant

For this project, the leading global engineering company for industrial gases, will
build, own and operate a new hydrogen plant that will supply clean hydrogen and
other industrial gases to the neighboring blue ammonia manufacturing site. The new
complex will include autothermal reforming with carbon capture as well as a large

air separation plant.
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The plant operator has a long-standing relationship with Sulzer going back decades
delivering numerous engineered pumps for a wide range of applications. In this
case, Sulzer was brought in at the very early planning stages to provide support with
pump specifications and layout. Although the new plant will be built from the ground
up, the overall footprint of the site is quite restrictive, and this has influenced some

of the design features.

A competitive tender was issued for two pump-turbine skids, each with a back-up
pump to cover any unplanned maintenance interventions. The two pump trains will
work in parallel, making reliability a key requirement. Sulzer was chosen to design,
manufacture and deliver these important assets based on several criteria, not least

its expertise and references from previous successful projects.
Reducing operating costs

As an owner/operator of the new plant, the customer has prioritized the running
costs of the new equipment, along with its reliability, which led to the decision to
install the HPRT from Sulzer. In a lean amine process, the solvent absorbs CO2 as
it passes through the contactor, after which the gas is depressurized through a flow
control valve (FCV). The CO2 and other impurities are removed in a flash tank

before returning to the beginning of the cycle.

Instead of wasting the energy of the pressurized gas, modern plants can use HPRTSs
in place of the FCV and use the energy to power the main pump. The most effective
way to integrate an HPRT is to build a skid unit that contains the main amine pump,
its electric drive motor and the HPRT, which is connected to the other end of the

motor via a clutch assembly.
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Each skid unit will be unique to its intended application, and this requires
considerable engineering expertise as well as experience in the design of pumps
and turbines. In Sulzer’s case, these capabilities are further supported by the ability
to test the complete skid under rated conditions before it is installed. This ensures

that the expected performance is proven well before the plant is commissioned.
Global cooperation

For the new plant, Sulzer offered a very competitive package, which included two
HPRT skids as well as two back-up pumps, all of which were supported by
references of similar equipment working in comparable applications. The turbine
supplies approximately 75% of the rated power of the amine pump, enabling it to
take the majority of the load during normal operation and significantly reduce the

energy usage of the plant.

The project is a global collaboration between several locations within the Sulzer
network. The engineering designs have been created in the USA, the pumps will be
manufactured in China and the skid will be assembled and tested in Germany. Close
collaboration between all these teams has quickly delivered a finalized design with

a firm delivery date.

The design of the HPRT skids was very demanding in terms of the space envelope
available to ensure a perfect fit with the surrounding infrastructure. In fact, the pump
design was patrtially decided by the layout of the plant and the position of the skids.

Sharing the load

The stainless steel BB1 turbine and BB2 pump are both connected to the electric

motor. The clutch between the turbine and the motor enables the HPRT to reach
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the speed of the pump before the clutch is engaged, taking over a large proportion

of the drive from the motor.

The electric motor is rated at 7’250 hp (5.4 MW), which is over-rated for the
application to account for the end of curve power requirements and additional
margins requested in the specifications. The HPRTs will deliver 2’500 hp (1.8 MW)
of power when operational and the amine pump has a peak demand of 4’800 hp

(3.6 MW).
Creating the best solution

Michael Hesse, Sales Manager for Sulzer, commented: “We have a great
relationship with this customer, having delivered many engineered pump packages
over the years. As an approved supplier with a reputation for reliable, efficient
pumps, Sulzer has again proven its ability to combine its global expertise and

manufacturing experience for the best solution.”

The Project Manager overseeing the construction concluded: “These two pump
trains are some of the largest we have ordered and the addition of the HPRTs will
certainly help to reduce our energy bill. Sulzer has worked closely with our engineers

to maximize the performance of the process within the footprint available.”

The new amine pump skids are due to be delivered at the end of 2024 with the plant
start-up planned for 2025. Sulzer will support the installation and commissioning of

the pumps as part of the ongoing contract.
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Image captions:
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Image 1: A new plant being built in Texas, will use two hydraulic power recovery
turbines (HPRTSs) to dramatically improve operational efficiency and reduce energy
consumption. (shutterstock _1927004411)

The image(s) distributed with this press release are for Editorial use only
and are subject to copyright. The image(s) may only be used to
accompany the press release mentioned here, no other use is permitted.
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About Sulzer

SULZER

Sulzer is a global leader in fluid engineering and chemical processing applications.

We specialize in energy-efficient pumping, agitation, mixing, separation, purification,

crystallization and polymerization technologies for fluids of all types. Our solutions

enable carbon emission reductions, development of polymers from biological

sources, recycling of plastic waste and textiles, and efficient power storage. Our

customers benefit from our commitment to innovation, performance and quality

through our responsive network of 160 world-class manufacturing facilities and

service centers across the globe. Sulzer has been headquartered in Winterthur,

Switzerland, since 1834. In 2023, our 13’130 employees delivered revenues of CHF
3.3 billion. Our shares are traded on the SIX Swiss Exchange (SIX: SUN).

www.sulzer.com
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