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Goal 

 

Project 2X to 2050 
Provide EPRI’s vision on a deep decarbonization roadmap to 

2050, taking US as an example 

 

http://www.epri.com/
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Born in a Blackout 

Founded in 1972 as an independent, nonprofit center for  
public interest energy and environmental research 

New York City, The Great Northeast Blackout, 1965 

http://www.epri.com/
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EPRI: Leading Collaborative Energy R&D Around the World 

EPRI advances energy technologies and informs decision-making through ~$420M in collaborative annual 
research involving nearly 400 entities in ~40 countries - spanning the generation, delivery, and use of electricity. 

http://www.epri.com/
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Our Global Challenge 

 Affordable 

 Reliable 

 Safe, and 

 Clean Energy 

While Also Improving the Quality of Life for Everyone 

http://www.epri.com/
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Less Carbon 

Source: Carbon Dioxide Information Analysis Center 

Statistical difference 
International aviation 

Asia and Pacific (other) 

China 

India 

Africa 

Middle East 

Americas (other) 

United States 

Europe (other) 

EU-28 

1950 1985 2015 

+ 3,500 – 4,100 

GtCO2eq Through 2070 
Business As Usual  

Cumulative Carbon in 
Atmosphere Today 
3,200 GtCO2eq  

+ 1,170 GtCO2eq to limit to < 2°C (3.6°F) 

+ 3,500 – 4,100 

GtCO2eq Through 2070 
Business As Usual  

Cumulative Carbon in 
Atmosphere Today 
3,200 GtCO2eq  

Source: IPCC (2015, 2018).  BAU range from CD-Links scenario database. 

Source:  Average of IEA WEO 2018 and BP Energy Outlook 2019. 

http://www.epri.com/
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While Global CO2 

Emissions Rose Since 

2005,  

36 Nations Have 

Reduced Emissions 

The US accounted for  

44% of Global CO2 

Reductions. 

The Electric Sector 

accounted for 80% of US 

CO2 Reductions 

1 EIA Monthly Energy Review, Feb 2019 2 BP Statistical Review of World Energy, June 2018 

Electric 80% 

Transport 11% 

Buildings + 
Industry 9% 

http://www.epri.com/
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Carbon Commitments Across the Economy 

net-zero emissions by 2050 

climate neutral by 2050  carbon neutral concrete by ‘2050 at the latest’ 

carbon neutral by 2050 

carbon neutral by 2050 

http://www.epri.com/
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Pathways to CO2 Mitigation 

The Fuel The Process The Destination 

CO2 Capture 

Pre-combustion 

Post-combustion 

Oxy-combustion 

Carbon Dioxide Removal 

Direct Air Capture 

Bio-energy with CCS 

Land Use and Mineralization 

Low Carbon Fuel 

Hydrogen 

Ammonia 

Biofuel 

The Source 

Displacement 

Nuclear 

Renewable 

Storage 

CARBON  
FREE 

http://www.epri.com/
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Pathways of Carbon-Free 500 MW 

The Fuel 

The Process 

The Destination 

500 MWe 

Electrolytic Hydrogen 

Power-to-Gas-to-Power  

500 MWe 

NGCC 

With CCS 

500 MWe 

NGCC – no CCS 

DAC mitigation 

0 MWeeq 
300 MWeeq 600 MWeeq 

How much additional energy will it take to decarbonize 500 MWe? 

CARBON  
FREE 

500 MWe 

Carbon-Free 

Generation 

Sorbent Solvent 

http://www.epri.com/
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What is the cost? 

http://www.epri.com/
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http://www.epri.com/
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1 EIA Monthly Energy Review, Feb 2019 2 BP Statistical Review of World Energy, June 2018 

U.S. Overall 

CO2 Emissions 

14% 

Energy 

Efficiency 
(TPE/GDP) 

19% 

Cleaner 
Electricity 

(MT CO2/MWh) 

28% 

GDP 20% 

Essentially  
no increase in 
real electric 

price 

http://www.epri.com/
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How will we 

achieve 2X in 

2030? 

The US accounted for  

44% of Global CO2 

Reductions. 

The Electric Sector 

accounted for 80% of US 

CO2 Reductions 

1 EIA Monthly Energy Review, Feb 2019 2 BP Statistical Review of World Energy, June 2018 

U.S. Overall 

CO2 Emissions 

14% 

Energy 

Efficiency 
(TPE/GDP) 

19% 

Cleaner 
Electricity 

(MT CO2/MWh) 

28% 

http://www.epri.com/
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U.S. Overall 

CO2 Emissions   29%   
Energy 

Efficiency 
(TPE/GDP)   43% 

Cleaner 

Electricity 
(MT CO2/MWh)   51% 

Cleaner 
Transport 
(MT CO2) 

23% 

GDP 
59% 

http://www.epri.com/
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http://www.epri.com/
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Key to Lower Carbon:  Expanded Charging Infrastructure to Support EV Adoption 

160,000 gas stations 

10,000 

Level 2 Stations 
(Workplace  

and Public) 

Fast 

Charging 

Stations 

50,000 

1,000,000 – 3,000,000 

2018 

2030* 

2018 

2030* 50,000 – 80,000 

*Projections based on U.S. DOE Alternative Fuels Data Center EVI-Pro Lite tool and EPRI USNEA Progressive scenario 

The Utility’s Role 
 Charge-ready grid infrastructure and charging stations 

 Rates to incentivize EV smart charging 

 Energy storage infrastructure for fast charging 

2018-2030 Estimated 
installation cost of public 
and workplace charging 
infrastructure: 

$4B-$30B 

http://www.epri.com/
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Based on data from Energy Information Administration (EIA). The average U.S. household has 2.1 vehicles and 26,000 vehicle miles. 

Household with 2 
Gasoline Vehicles 

Average Energy Bill: $4,528/year 

Average CO2 Emissions: 18 tCO2/year 
Gasoline Electricity Other Natural 

Gas 

Expenses: 

Household with 1 
Gasoline Vehicle and  

1 Electric Vehicle 

Average Energy 
Bill: 

Average CO2 
Emissions: 

17% 
11% 

$4,050/year 15 tCO2/year 
Household with 2 
Electric Vehicles 

Average 
Energy Bill: 

Average CO2 
Emissions: 

34% 
21% 

$3,571/year 12 tCO2/year 

Electrification of Vehicles Reduces Emission and Energy Cost  

http://www.epri.com/
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http://www.epri.com/
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The tools that have enabled reductions 

through 2030 will not be enough to 

achieve deep decarbonization by 2050. 

http://www.epri.com/
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The Carbon Reduction Technology Timeline 

2005 

Present 

2030 

2050 

http://www.epri.com/
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WITH 
CAPTURE 

ELECTRIFICATION 

Low-Carbon 
Generation +++ 

How will we decarbonize ‘hard to abate’ places? 

Shipping & 

Heavy-Duty 

Transportation 

Oil & Gas 

Steel 

  

Chemical 

Production 

High Grade 

Heat 

How will we 
continue to 

decarbonize our 
Generation Fleet? 

What does the next phase of decarbonization look like? 

http://www.epri.com/
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WITH 
CAPTURE 

ELECTRIFICATION 

INDIRECT 
ELECTRIFICATION 
 

Alternate  
Energy 
Carriers Reformation or 

Gasification w/ 
        Capture 

Low-Carbon 
Generation 

Carrier 
Production 

Technologies 

LOW CARBON 
FUELS 

+++ 

http://www.epri.com/
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http://www.epri.com/
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Power System  

Integration 

Grid | Advanced Nuclear  

and Renewables | Market Expansion 

Low-Carbon  

Resource Production 

Hydrogen | Ammonia | Synthetic 
Fuels | Biofuels 

Transmission, Delivery, 

and Storage 

Existing and New Infrastructure | 
Pipeline Blending | Materials and 

Safety 

End Use 

Industry | Buildings | Heavy-duty 
Transportation | Power Generation 

Low-

Carbon  

Resources 

http://www.epri.com/
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Membership & Engagement 

Funding 
$100M 

Members 
50 

21 $67M 
+$10M EPRI 

 Press  

Release  

 

August 10th 

 
Link to Release 

http://www.epri.com/
https://www.epri.com/about/media-resources/press-release/24IUskQoIh8wLBF5VK7ury
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Key Element to success 

Worldwide Engagement and Insights 

Track global 

demonstrations for 

experiential learning, best 

practices, and 

identification of R&D gaps 

Leverage existing global 

facilities and collaborate 

with strategic labs  

and universities to enable 

lab-scale testing and 

development 

Development of test 

facilities, protocols, and 

demonstration projects 

where R&D gaps are 

identified 

http://www.epri.com/
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LCRI Governance & Research Portfolio 

 

TECHNICAL ADVICE 

 

STRATEGIC GUIDANCE 
 

LCRI ADVISORY STRUCTURE 
LCRI Governance and Oversight 

LCRI Technical Scope and Execution 

LCRI Technical Advisory Group 

Technical Subcommittees 
 

LCRI Member Executive Council 

Renewable Fuels 

Hydrocarbons 

Electrolysis Storage  
& Delivery 

Power Generation 

Transportation, 
Industrial & 

Buildings 

Safety and Environmental Aspects 

Integrated Energy Analysis 
TECHNICAL 

COLLABORATOR  
NETWORK 

BOARD  
WORKING 

GROUP 

BOARD  
OF  

DIRECTORS 

http://www.epri.com/
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Integrated Energy Systems Analysis 

Renewable Fuels 

Hydrocarbon-Based Processes 

Electrolytic Processes 

Storage, Delivery, & Transport 

End Use Applications 

Power Generation 

Safety 

Environmental Aspects  

Learn More About LCRI 

LCRI Technical Workshop Series 
 

10:30 am to 12:00 pm (ET) 
Oct 22, Pathways to Decarbonization 

Oct 29, Valuing Low-Carbon Resources 
Nov 5, Industrial Use of Low-Carbon Resources 

(Additional webinars are listed on our webpage) 
 

Join Us! 

LCRI Introductory Videos  
 LCRI Advisory Structure   
 LCRI Roadmap Approach  
 LCRI Digital Library  
 LCRI Technology Pipeline  
 LCRI Roadmap Reviews 
 Colors of Hydrogen  
 Who is GTI   

LCRI General Info 
 LCRI 1 Pager 
 LCRI Scope 
 LCRI FAQ 

Quick Links & 

Information 

Technical Areas LCRI@epri.com 
 

Email Us! 

www.LowCarbonLCRI.com 
 

Check it out! 

LCRI Launch Document 

http://www.epri.com/
https://urldefense.proofpoint.com/v2/url?u=https-3A__epri.box.com_v_LCRIadvisory&d=DwMFAw&c=YFYuafCCopBdR2aI1UDiwKbQTSrP7gdpddSkt1TYoDc&r=nEha_pHaOq_0bARcc3fR661-orN98QWA2GEuZNzQobQ&m=zIHeGcUBW_dWKeUT2cLSSuFXZP2LSOZY4VDXcc96fMg&s=rThh3tnbCvn0X0jseRYLxa8QA6gHCbN51KSREEG229c&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__epri.box.com_v_LCRIadvisory&d=DwMFAw&c=YFYuafCCopBdR2aI1UDiwKbQTSrP7gdpddSkt1TYoDc&r=nEha_pHaOq_0bARcc3fR661-orN98QWA2GEuZNzQobQ&m=zIHeGcUBW_dWKeUT2cLSSuFXZP2LSOZY4VDXcc96fMg&s=rThh3tnbCvn0X0jseRYLxa8QA6gHCbN51KSREEG229c&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__epri.box.com_v_LCRIadvisory&d=DwMFAw&c=YFYuafCCopBdR2aI1UDiwKbQTSrP7gdpddSkt1TYoDc&r=nEha_pHaOq_0bARcc3fR661-orN98QWA2GEuZNzQobQ&m=zIHeGcUBW_dWKeUT2cLSSuFXZP2LSOZY4VDXcc96fMg&s=rThh3tnbCvn0X0jseRYLxa8QA6gHCbN51KSREEG229c&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__epri.box.com_s_sqx40zmiygz0mdgrnf793benen43q05t&d=DwMFAw&c=YFYuafCCopBdR2aI1UDiwKbQTSrP7gdpddSkt1TYoDc&r=nEha_pHaOq_0bARcc3fR661-orN98QWA2GEuZNzQobQ&m=zIHeGcUBW_dWKeUT2cLSSuFXZP2LSOZY4VDXcc96fMg&s=VOcsAUiD2rNQ0f8IUeCdl80ojSV_08b536oqPlLo6ZU&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__epri.box.com_s_sqx40zmiygz0mdgrnf793benen43q05t&d=DwMFAw&c=YFYuafCCopBdR2aI1UDiwKbQTSrP7gdpddSkt1TYoDc&r=nEha_pHaOq_0bARcc3fR661-orN98QWA2GEuZNzQobQ&m=zIHeGcUBW_dWKeUT2cLSSuFXZP2LSOZY4VDXcc96fMg&s=VOcsAUiD2rNQ0f8IUeCdl80ojSV_08b536oqPlLo6ZU&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__epri.box.com_s_tkkwdz5iengsfabxqjb2sa2s4y4nk5n3&d=DwMFAw&c=YFYuafCCopBdR2aI1UDiwKbQTSrP7gdpddSkt1TYoDc&r=nEha_pHaOq_0bARcc3fR661-orN98QWA2GEuZNzQobQ&m=zIHeGcUBW_dWKeUT2cLSSuFXZP2LSOZY4VDXcc96fMg&s=GnRZaGstMshbyElgLpZ7w1PdPThJEjN20mYp0Osyoak&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__epri.box.com_s_tkkwdz5iengsfabxqjb2sa2s4y4nk5n3&d=DwMFAw&c=YFYuafCCopBdR2aI1UDiwKbQTSrP7gdpddSkt1TYoDc&r=nEha_pHaOq_0bARcc3fR661-orN98QWA2GEuZNzQobQ&m=zIHeGcUBW_dWKeUT2cLSSuFXZP2LSOZY4VDXcc96fMg&s=GnRZaGstMshbyElgLpZ7w1PdPThJEjN20mYp0Osyoak&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__epri.box.com_s_scau8j47mum9mue6qmmarz4eeh2g6pbb&d=DwMFAw&c=YFYuafCCopBdR2aI1UDiwKbQTSrP7gdpddSkt1TYoDc&r=nEha_pHaOq_0bARcc3fR661-orN98QWA2GEuZNzQobQ&m=zIHeGcUBW_dWKeUT2cLSSuFXZP2LSOZY4VDXcc96fMg&s=44EqgAwqcW6O8-VL_mSIhLPWMfHKKHDbxYmkWaUzns8&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__epri.box.com_s_scau8j47mum9mue6qmmarz4eeh2g6pbb&d=DwMFAw&c=YFYuafCCopBdR2aI1UDiwKbQTSrP7gdpddSkt1TYoDc&r=nEha_pHaOq_0bARcc3fR661-orN98QWA2GEuZNzQobQ&m=zIHeGcUBW_dWKeUT2cLSSuFXZP2LSOZY4VDXcc96fMg&s=44EqgAwqcW6O8-VL_mSIhLPWMfHKKHDbxYmkWaUzns8&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__epri.box.com_s_lggxwvptltyhrk5u7udm8f1arujesrim&d=DwMFAw&c=YFYuafCCopBdR2aI1UDiwKbQTSrP7gdpddSkt1TYoDc&r=nEha_pHaOq_0bARcc3fR661-orN98QWA2GEuZNzQobQ&m=zIHeGcUBW_dWKeUT2cLSSuFXZP2LSOZY4VDXcc96fMg&s=9Hj0zTIGKDWPZ-vGs67AYSWilbe4Y6OksgN9x3a_jIU&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__epri.box.com_s_mu94jsgoslfcs2acaas8lcfhpetz1amd&d=DwMFAw&c=YFYuafCCopBdR2aI1UDiwKbQTSrP7gdpddSkt1TYoDc&r=nEha_pHaOq_0bARcc3fR661-orN98QWA2GEuZNzQobQ&m=zIHeGcUBW_dWKeUT2cLSSuFXZP2LSOZY4VDXcc96fMg&s=v0YcMfiLS8Dgf1ikwRWtsR8axR6FV4sMxjyFyUJL3Lc&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__epri.box.com_s_mu94jsgoslfcs2acaas8lcfhpetz1amd&d=DwMFAw&c=YFYuafCCopBdR2aI1UDiwKbQTSrP7gdpddSkt1TYoDc&r=nEha_pHaOq_0bARcc3fR661-orN98QWA2GEuZNzQobQ&m=zIHeGcUBW_dWKeUT2cLSSuFXZP2LSOZY4VDXcc96fMg&s=v0YcMfiLS8Dgf1ikwRWtsR8axR6FV4sMxjyFyUJL3Lc&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__epri.box.com_s_okbwcdmw51b5fc1y03qns6kb08uvd78n&d=DwMFAw&c=YFYuafCCopBdR2aI1UDiwKbQTSrP7gdpddSkt1TYoDc&r=nEha_pHaOq_0bARcc3fR661-orN98QWA2GEuZNzQobQ&m=zIHeGcUBW_dWKeUT2cLSSuFXZP2LSOZY4VDXcc96fMg&s=Er3zQhDLgbupsLNB35jqlP41Y5vdv2sWwE-OEDyZVw4&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__epri.box.com_s_okbwcdmw51b5fc1y03qns6kb08uvd78n&d=DwMFAw&c=YFYuafCCopBdR2aI1UDiwKbQTSrP7gdpddSkt1TYoDc&r=nEha_pHaOq_0bARcc3fR661-orN98QWA2GEuZNzQobQ&m=zIHeGcUBW_dWKeUT2cLSSuFXZP2LSOZY4VDXcc96fMg&s=Er3zQhDLgbupsLNB35jqlP41Y5vdv2sWwE-OEDyZVw4&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__epri.box.com_s_okbwcdmw51b5fc1y03qns6kb08uvd78n&d=DwMFAw&c=YFYuafCCopBdR2aI1UDiwKbQTSrP7gdpddSkt1TYoDc&r=nEha_pHaOq_0bARcc3fR661-orN98QWA2GEuZNzQobQ&m=zIHeGcUBW_dWKeUT2cLSSuFXZP2LSOZY4VDXcc96fMg&s=Er3zQhDLgbupsLNB35jqlP41Y5vdv2sWwE-OEDyZVw4&e=
https://custom.cvent.com/0C2B71276B454075AA018365A85CB80E/files/event/0ad54abcc3f24d5d9ab6a47e35b9de80/c6535f7227ec4b309a38d78191c7040d.pdf
mailto:LCRI@epri.com
http://www.lowcarbonlcri.com/
https://membercenter.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000003002019841
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Maria Martin 

mmartin@epri.com 

620.870.056 

http://www.epri.com/
mailto:mmartin@epri.com
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LCRI Research Areas 

http://www.epri.com/


© 2020 Electric Power Research Institute, Inc. All rights reserved. w w w . e p r i . c o m  32 

Electrolytic Processes 

 Objective: Evaluate electrolysis technologies for hydrogen 
production that use clean energy resources 

 Current Approach: 

– Technology and System Integration: Commercial 
technologies, integration, and performance 

– Advanced Technologies: Future designs and technologies 
to improve cost and reliability 

– Process Modeling & Analysis: Techno-economic and 
performance analysis for existing and future technologies  

 2020 Deliverables: 

– Technology Insight Report on electrolyzer technologies 

– Feasibility framework case study examining electrolyzer 
integration for hydrogen production 

– Research plan and technology roadmap 

http://www.epri.com/
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Renewable Fuels 

Scope  
 Overall  

– Production of alternative energy 
carriers from biomass thermochemical 
and biochemical processes (liquid, solid, 
gas) with a focus on Renewable Natural 
Gas and other Biofuels 

 Technical 
– Biomass feedstock production and 

conversion  
– Renewable natural gas production 
– Biofuels production (e.g., ethanol, 

methanol, hydrocarbon drop in fuels) 
from feedstocks such as biomass, 
biogas, and bio-CO2 

Many possible bioenergy pathways  
(feedstocks, handling logistics, conversions, and end-uses) 

http://www.epri.com/
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Hydrocarbon-Based Processes 

 Objective: Evaluate technologies for production of low-carbon 
energy carriers, processes for converting of hydrogen to other 
fuels, and carbon capture and storage for power generation and 
industrial applications 

 Current Approach: 

– Hydrogen production from steam-methane reformation, 
gasification 

– Hydrogen production from methane cracking (i.e., splitting 
methane into hydrogen gas and solid carbon) 

– Hydrogen-intensive conversion processes such as Fischer 
Tropsch for liquid hydrocarbons, Haber Bosch for ammonia, and 
methanation for synthetic natural gas production 

– Carbon capture and storage  

 2020 Deliverables: 

– Technology Insight Report on production technologies and CCS 
(including direct air capture) 

– Research plan and technology roadmap 

http://www.epri.com/
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Storage & Delivery 

 Objective: Storage and deliver of alternative energy 
carriers, including dedicated/purpose-built and 
repurposed infrastructure 

 Current Approach: 
– Modifying existing infrastructure and/or adding new 

infrastructure for pipeline blending, storage and 
delivery 

– Transport (ships, trains, trucks) 
– Storage (underground and above ground) 
– Ammonia for storage and delivery, Metal Hydrides 

and Liquid Organic Hydrogen Carriers 
– Carbon transportation and sequestration 

 2020 Deliverables: 
– Infrastructure evaluations to support network of 

upstream fuel and downstream users 
– Research plan to address gaps and challenges 

http://www.epri.com/
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Power Generation 

 Objective: Confirm the viability of alternative energy carriers 
as fuels for power generation – both in pure or blended 
forms 

 Current Approach:  Review and assess power generation 
technologies as related to burning carbon-free fuels with 
emphasis on Ammonia and Hydrogen   

– Include summary of key worldwide players and projects 

– Identify R&D gaps and collaboration opportunities 

 2020 Deliverables: 

– Technology Insight Reports: 

 Gas Turbines, HRSG Duct Burners, Electric Generation 
and Industrial Applications Boilers, Reciprocating 
Engines, Fuel Cells  

– Establish collaboration with worldwide universities and 
research organizations 

– Finalize multi-year roadmap  

 

 

 

(Courtesy of Iowa State University) 

HRSG Runner-type Duct Burner (EPRI) 

http://www.epri.com/
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Fjv-kBXuaDeUcM&tbnid=ZKR7Qbx6AzihpM:&ved=0CAUQjRw&url=http://www.keywordpicture.com/abuse/duct burners///&ei=bc-xUe6RJoqVyQGy94GAAg&bvm=bv.47534661,d.aWc&psig=AFQjCNFsoTQHND2-Nfi7F4Vwue96mysd1w&ust=1370693778137683
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Transportation, Buildings, & Industry 

 Objective: Assess the relative viability of alternate energy carrier fuels and 
electric technologies to deliver maximum carbon reduction while maintaining 
cost effectiveness and competitiveness at end-use.  Develop technoeconomic 
framework for research prioritization and market rationalization. 

 Current Approach:  Review and assess emerging low carbon end-use 
technologies that deliver thermal inputs, work/power or drive electro-chemical 
processes as alternatives to hydrocarbon combustion. 

– Quick Insights (District Heating, Hydrogen in Residential Space Heating, Post-
pandemic Manufacturing re-alignment/reshoring Impacts) 

– Market Sector based secondary research approach 

 2020 Deliverables: 

– Establish long-range vision and organize sector specific teams. 

– Establish collaboration with worldwide universities, research organizations, 
national labs, end-use customers, sector industry consortia, utilities. 

– Produce Technology Insight Reports to inform Road-mapping 
 Commercial/Residential: Space/Water Heating & Cooking 
 Transportation: On-road and Off-road 
 Industry: Primary Metals, Petro-Chemicals, Cement, Food & Beverage, All 

Other 

This Photo by Unknown Author is licensed under CC BY-

NC 

This Photo by Unknown Author is licensed under CC BY-SA 

http://www.epri.com/
http://www.automoblog.net/2011/05/12/hydrogen-refueling-stations-slowly-sprouting-in-us/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
https://commons.wikimedia.org/wiki/File:PureCell_System_400_CEP.jpg
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
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Safety & Environmental Aspects 

 Objective: Identify and define safety and environmental 
impacts associated with production, transport, storage, and 
end use of alternative energy carriers 

 Current Approach:  Review and assess power generation 
technologies as related to burning carbon-free fuels with 
emphasis on Ammonia and Hydrogen   

– Goal 1: Quantify EHS impacts and develop frameworks 

– Goal 2: Develop, test, and demonstrate emissions 
reduction technologies 

– Goal 3: Develop modeling and procedures for obtaining 
carbon credits and quantifying ESG metrics 

 2020/21 Key Deliverable: White paper including review of 
key literature, process flow diagrams outlining workflows 
and technologies, and R&D gap analysis  
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Integrated Energy System Analysis 
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