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Decarbonization Pathways Enabled by Innovation
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Accelerate economy-wide, low-carbon 
solutions

• Electric sector decarbonization

• Transmission and grid flexibility: 
storage, demand, EVs

• Efficient electrification

Achieve a net-zero clean energy system

• Ubiquitous clean electricity: 
renewables, advanced nuclear, 
CCUS

• Negative-emission technologies

• Low-carbon resources: hydrogen 
and related, low-carbon fuels, 
biofuels, and biogas
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Economy-Wide Low-Carbon Energy Pathways
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New Targets for Hydrogen

https://www.energy.gov/articles/secretary-granholm-launches-hydrogen-energy-earthshot-accelerate-breakthroughs-toward-net

http://www.epri.com/
https://www.energy.gov/articles/secretary-granholm-launches-hydrogen-energy-earthshot-accelerate-breakthroughs-toward-net
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This Photo by Unknown Author is licensed under CC BY-SA

CH4 +  Steam    → CO2 +    H2

H2O  +  Electricity    → O2 +    H2

Steam Methane Reformation

Water Electrolysis

http://www.epri.com/
https://en.wikipedia.org/wiki/Hypercapnia
https://creativecommons.org/licenses/by-sa/3.0/
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IEA Projects Oct 2021IEA Projects Oct 2020

Electrolyzer Projects Took off Worldwide
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Changing Generation

Image: Visual Capitalist,  January 2019 Image: NREL Renewable Technology Potential

http://www.epri.com/
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This Photo by Unknown Author is licensed under CC BY

http://www.epri.com/
http://blogs.edf.org/innovation/2012/07/30/walmart-driving-solar-in-california/
https://creativecommons.org/licenses/by/3.0/
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Solid 
polymer 

electrolyte

Proton Exchange Membrane (PEM)

Liquid KOH
electrolyte

Alkaline

Commercial Electrolysis Technologies

2.25 MW 
alkaline stack

1.25 MW 
PEM Stack

http://www.epri.com/
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Major Electrolysis Technology Types

http://www.epri.com/
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Status of Major Technology Types

http://www.epri.com/
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Electrolytic Hydrogen Production 
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What are the key O&M 
costs?  How will they 

change?

How do products and 
systems change with 

increased sizing?

How does 
manufacturing grow to 

meet demand?

What material and 
supply chain 

considerations are key?

What does H2 cost to 
produce with a 

baseload system?

How do we measure 
performance?

How do we operate 
this safely?

What pressures will 
storing, moving, or 

using the H2 require?

How to ensure siting 
with water and 

electricity sources?
How will these affect or 

support the grid?

How does flexible 
operation affect the 
cost of hydrogen?

Who is making and 
deploying this 

technology today and at 
what scales?

How will the grid 
change to drive the 
need for flexibility?

What are the system 
components beyond 

the stack?

What are the key 
CapEx costs?  How are 

they expected to 
change?

What needs to be 
considered for  

operational flexibility?

How does operating 
flexibly affect the 

system life?

What new technologies 
or advancements are 

coming?

How, where, and when 
will hydrogen demand 

develop?

How does H2

production compare to 
other technology 

options for utilities or 
renewable balancing?

What is the breakdown of the cost 
of hydrogen with respect to 
capex, electricity, water, and 

other factors?

What is the expected 
lifetime and reliability of 

electrolysis systems?

What can we learn 
from existing 

demonstrations?

What are the major performance 
differences between the different 

types of electrolysis?

2022 Electrolysis

TSC Projects
1. Balance of Plant 

Components

2. Power Quality – Grid 
Integration

3. Vendor Presentations 
on Product Systems

4. Operations and 
Maintenance Overview

5. Water Siting and Use 
Considerations

6. Safety Considerations

7. Technoeconomic 
Analysis

8. Hydrogen Production 
Performance 
(Baseload and Flexible)

9. System Degradation

10. Flexible Operations

11. Technology Scouting

Research Questions, Drivers, and Project Plan to Investigate

Baseload Operation
Today – Near Term

Flexible Operation
Future – Longer Term

Sc
al

e
(S

ys
te

m
 S

iz
e 

an
d

 D
ep

lo
ym

en
ts

)

Timeline
(Near term versus in a future Low-Carbon Energy System)

Larger scale systems 
and projects

Role for Distributed 
Hydrogen Production 

to avoid Moving

http://www.epri.com/
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In the context of member decision making.

Working to Understand Electrolytic Hydrogen 

Production

PERFORMANCE COST LIFETIME

Portfolio Planning Economic Fit
Project 
Design

Procurement Operations End-of-Life

To meet future Low-Carbon goals.

http://www.epri.com/
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Enabling the Pathway 

to Economy-Wide Decarbonization

www.lowcarbonLCRI.com

http://www.epri.com/

