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H2-Orange
Clemson Hydrogen Combined Heat and Power 
Storage System

Project

DOE Project: DE-FE0032006

Prime Recipient: Siemens Energy Inc

PI: Thomas Koeppe

thomas.koeppe@siemens-energy.com

Sub-Recipients: Duke Energy,

Clemson University

Locations: Siemens Energy - Charlotte, NC / Orlando, FL

Duke Energy – Charlotte / Raleigh, NC, Tampa, FL

Clemson University – Clemson / Charleston, South Carolina

Funding: DOE: $199,874

Cost Share: $74,980 

Total:  $274,854

Objective

• develop a conceptual design of an approx. 50 MWh hydrogen energy storage system for the Clemson 
University campus

• optimally size, design and integrate the hydrogen energy storage system with the existing 15 MW gas 
turbine fossil asset for various stages of decarbonization and pilot application

• perform technoeconomic evaluations comparing various concepts considering key KPIs such as CAPEX and 
OPEX
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by supporting our customers in 

transitioning to a more sustainable 

world, based on our innovative 

technologies and our ability to 

turn ideas into reality.

We

society
energize 

Cut carbon emissions by  
at least

50%
by 2030

Attain

net-zero
carbon emissions  

by 2050

Our visions

Siemens Energy is a registered trademark licensed by Siemens AG.
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H2-Orange: focus and scope

Focus of our Conceptual Study

Feasibility study to set the stage for 

subsequent site-specific projects 

Integrating relatively mature combinations 

of energy storage technologies with fossil 

fueled assets

Scale of the energy storage technology 

suitable to provide at least 50 MWh of 

storage

Complementary technoeconomic analysis 

and commercialization for potential broad 

deployment. 100%

2015
2018

2023+

Silyzer 300

Next generation

Under development

1 MW

10 MW

100 MW

Silyzer 200

World’s largest Power-
to-Gas plants with PEM 
electrolyzers in 2015 
and 2017 built by 
Siemens Energy!

Biggest PEM cell in the
world built by Siemens 
Energy!

Hydrogen 

Cofiring 

Capability
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Hydrogen from Zero Emission resources enables 
long-term storage for Industry, Mobility and Energy

Zero carbon 

electricity generation

Grid

Integration

Conversion/

Storage
Applications

PEM 
electrolysis 

H2

generation

Grid
stabilization

Solar Wind

Renewables

Zero Carbon

Clemson campus

Hydrogen operated 

Gas Turbines

Steam host
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14.3 MW
output from SGT-400

33 MW
peak Campus steam 

demand

H2-Orange
Clemson Hydrogen Combined Heat and Power 
Storage System

Project Use cases

Cooperation: Siemens Energy

Duke Energy,

Clemson University

Location: Clemson, South Carolina

Product: Hydrogen Storage System 

Challenge

• Decarbonization of the 110,000 lbs/hr of peak 
campus steam demand and electrical output of 
the SGT-400

• Economics of zero emission hydrogen production

• Regulatory process for hydrogen pilot projects in 
the Carolinas 

• Regulation, safety, and perception with hydrogen 
production and usage in proximity to the campus 
and community

Solutions

• Conceptual study to understand economics 
between technology owner, asset owner and off-
taker

• Explore scope and economic requirements for a 
pilot demonstration of the Clemson CHP system

Steam

Re-electrician of hydrogen

Mobility / Public transportation
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Disclaimer

This document contains statements related to our future business and financial performance and future events or developments involving 

Siemens that may constitute forward-looking statements. These statements may be identified by words such as “expect,” “look forward to,” 

“anticipate” “intend,” “plan,” “believe,” “seek,” “estimate,” “will,” “project” or words of similar meaning. We may also make forward-looking 

statements in other reports, in presentations, in material delivered to shareholders and in press releases. In addition, our representatives may 

from time to time make oral forward-looking statements. Such statements are based on the current expectations and certain assumptions of 

Siemens’ management, of which many are beyond Siemens’ control. These are subject to a number of risks, uncertainties and factors, 

including, but not limited to those described in disclosures, in particular in the chapter Risks in Siemens’ Annual Report. Should one or more 

of these risks or uncertainties materialize, or should underlying expectations not occur or assumptions prove incorrect, actual results, 

performance or achievements of Siemens may (negatively or positively) vary materially from those described explicitly or implicitly in the 

relevant forward-looking statement. Siemens neither intends, nor assumes any obligation, to update or revise these forward-looking 

statements in light of developments which differ from those anticipated.

Trademarks mentioned in this document are the property of Siemens AG, its affiliates or their respective owners.

TRENT® and RB211® are registered trade marks of and used under license from Rolls-Royce plc. 

Trent, RB211, 501 and Avon are trade marks of and used under license of Rolls-Royce plc.


