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HEC is a nonprofit professional society focused on accelerating 
the hydrogen as an enabling solution for renewable energy

HEC provides public forums, conducts research and implements 
projects focused on accelerating the clean energy future

Consider supporting this important effort by becoming a 
member:

◦ Influence the course of renewable hydrogen energy technology and policy.

◦ Be a part of projects that really build hydrogen solutions.

◦ Have full access to white papers, technical reports, and meeting minutes from 
our projects and from other organizations.

◦ Immerse yourself in the hydrogen "goings-on" by connecting with 
developments & networking with people who are collectively driving the 
hydrogen "bus".
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 April 23, 2021 Decarbonizing the Gas Grid with Hydrogen  

 April 30, 2021 Bulk Long Duration Storage with Hydrogen  

 May 7, 2021 Decarbonizing Long Haul Trucking with Hydrogen  

 May 14, 2021 100% Hydrogen Pipelines  

 May 21, 2021 Power Production with Hydrogen  

 May 28, 2021 Building a Global Trade in Hydrogen  

 June 4, 2021 Electrolysis and Water Splitting  

 June 11, 2021 Hydrogen Production with Carbon Separation  

 June 18, 2021 Wind to Hydrogen  
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http://www.conectiv.com/index.html
http://www.alleghenyenergy.com/default.asp
http://www.colpipe.com/home.asp
http://www.conedison.com/icorp.htm
http://www.fpl.com/news/images/Fpllogop.jpg
http://www.nspower.ca/AboutUs/index.html
http://www.houstonemployment.com/reliant/
http://www.promigas.com/web/index.html
http://www.abb.com/global/abbzh/abbzh251.nsf!OpenDatabase&mt=&l=us
http://www.safehydrogen.com/index.html
http://www.dom.com/index.jsp
http://www.tepco.co.jp/i_main-e.html
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Niagara Falls, New York

Wastewater sludge 

anaerobic digester plus 

hydrogen methanation for 

RNG

Brunswick, Maine

Existing wastewater sludge 

anaerobic digester 

conversion to RNG with 

hydrogen methanation

Rumford, Maine

Wood waste gasification 

with pyrolysis combined 

with hydrogen methanation 

to generate RNG Lincoln, Maine

Cow manure anaerobic 

digestion plus hydrogen 

methanation to generate 

RNG
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Industry 
Network

Knowledge 
Forum

Project 
Development

Policy Development

Support regional 
policies that ensure 
the energy transition 
is inclusive, 
renewable and 
equitable

Policy 
Development

Industry Network

Facilitate industry 
collaboration and 
dialogue to shape 
policy, knowledge 
exchange and project 
development

Knowledge Forum

Facilitate information 
exchanges and 
forums to give voice 
and visibility to 
industry knowledge 
and solutions

Project 
Development

Facilitate project 
development from 
ideation to 
commissioning and 
operation
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Gas Industry Under 
Pressure

Electrify Everything Not 
Realistic

Renewable Growth Driving 
Concerns over System 

Stability

Renewable Costs Continue 
to Fall & Curtailment 
Continues to Expand

• Bans on new hook ups

• Pipeline reversals

• Calls for electrify everything 

and significant decarbonization

• Certain industrial processes, 

old buildings & city centers 

challenging to electrify

• Winter heating loads will 

strain grids & credulity

• Deep decarbonization & high 

VRE increases need for 

dispatchable low carbon fuel 

solution

• Solar PPA’s have reached 1 
cent/kWh

• Wind & solar curtailment in CA 
now exceeds 1.5 million 
MWh/year

Creating a Technical 
Need and Economic 

Pathway for 
Hydrogen
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State Legislatures

Local 
Governments / 

Public Sentiment

Substitution / 
Electrification

Enacting targets for 
economy wide greenhouse 

gas emission reductions

Thwarting plans for 
pipelines and new customer 

hookups

Electrification of building 
heat and transportation 
applications expanding

• Summit - Withdrew $90 million pipeline 

extension

• Liberty – Withdrew $340 million Granite 

Bridge pipeline project

• Cities that have banned new hookups: 

Berkeley, CA; San Jose, CA; Mountain 

View, CA; Santa Rosa, CA; Brisbane, CA; 

Brookline, MA; Denver, CO; and Seattle, 

WA

2050 CO2 Emission Reduction Targets

NY -85% MA -85% CT -80% ME -80%

RI -80% NH -80% VT -80 to -95%
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LDC’s as 
Vibrant 

Participants 
in the Energy 

Transition

Implement 

Energy 

Efficiency

Address 

Methane 

Leaks

Decarbonize 

Utility 

Operations

Decarbonize 

Utility 

Operations

Support End-

Use De-

carbonization

Decarbonize 

the Gas 

Network

Expand Low 

Carbon 

Transport-

ation

Provide 

Customers 

Mobile 

Pipeline RNG 

Deploy 

District 

Energy

Pursue 

CCU&S
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Are there cost 
effective carbon 

mitigation 
technologies, 

solutions 
available?

Are there viable 
markets, 
customer 

interest and 
business models  

to support 
decarbonization?

Do adequate 
suppliers & 

partners exist?

Is there a 
regulatory 

pathway that can 
be successful?

Are the 
investment 

requirements, 
risks and returns 

sufficient to 
attract capital 
investments?

Is there a viable business model for LDC’s 
within a carbon constrained economy?
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Needs Emerging for Hydrogen 
Solutions

• Increasing penetration of variable 

renewable energy

• Challenges decarbonizing a range of heat 

energy and industrial applications such as 

steel and cement manufacture

• Interest in decarbonizing industrial uses of 

hydrogen, especially refining and 

ammonia production

• Solution for transportation including long-

distance trucking, shipping and aviation

Power to gas provides the 
opportunity to solve several 

vexing energy challenges 
simultaneously

• Utilizes curtailed wind and solar electricity 

that would otherwise be wasted

• Creates a valuable product – either 

renewable hydrogen or renewable natural 

gas

• Reduces carbon emissions

• Addresses electric transmission 

constraints, expanding opportunities for 

expanding renewable energy

• Decarbonizes natural gas

• Provides a local “in region” source of 

natural gas, alleviating or at least 

mitigating natural gas transmission 

constraints
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Wind to Hydrogen

• 7 Projects 

• 582 MW in Electrolyzer Capacity

Country & EU Electrolyzer
Commitments

• 4 Countries plus the EU

• 100.5 GW in Electrolyzer Commitments 

by 2030

Green Hydrogen to Ammonia

• 4 Projects

• 16.56 GW in Electrolyzer Capacity

$17 Billion Annual Market by 2030
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Renewable 
Energy

Solar 
Energy

Chlor
Alkali 
Plants

BioMass

• Water Electrolysis

• Thermochemical 
Water Splitting

• Photo-Catalysis

• Sodium Chloride 
Electrolysis

• Biomethane
• Anaerobic Digester
• Thermal Gasification
• Steam Reforming

Power 
Generation

Building 
Heat / CHP

Industrial 
Process Heat

Chemical 
Feedstock

Transporta-
tion

Hydrogen 
Storage

Hydrogen 
Blending

Methanation

Methane 
Storage

Hydrogen MethaneSource Conversion Use Conversion

RENEWABLE HYDROGEN RENEWABLE METHANE

Biogenic & 
Anthro-

pogenic CO2

SMR w/ 
CCUS
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32%

46%

162%
62% 413%

635%

39%

61%
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 Hydrogen Blending

 100% Hydrogen

 Methanation

 Hydrogen Power Production

 Methane Pyrolysis
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 Keele, England

◦ HyDeploy Project

◦ Successfully tested 20% hydrogen by volume on campus setting with 130 
buildings

 ATCO - Alberta Canada
◦ 5% Blending, 5,000 customers
◦ Hydrogen source likely blue hydrogen via pipeline

 Enbridge - Markham, Ontario
◦ Building 6.8 km of pipeline
◦ 3,600 customers
◦ 2% by volume
◦ Utilizing power-to-gas facility built with Cummins in 2018

 E.On – Germany
◦ Piloting 20% blend to 400 homes
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 SoCal Gas & SDG&E

◦ Announced blending project beginning with 1% hydrogen by volume, increasing 
up to 20%

 The ATCO Hydrogen Blending Project – An Overview 

◦ ATCO, a local natural gas distribution system in Alberta, Canada, recently 
announced they will be investing $5.7 million in a hydrogen blending project, to 
provide a mix of hydrogen and natural gas to 5,000 residential customers in Fort 
Saskatchewan, Alberta. ATCO will blend in up to 5% hydrogen by volume into 
their pipeline system. 

◦ Based on national statistics for residential natural gas consumption in Canada, 
and based on blending in 5% hydrogen by volume, it is estimated that each 
residence will consume 4,512 cubic feet of hydrogen per year. With 5,000 
residences as part of the program, total annual hydrogen demand will be 
approximately 52,190 kilograms per year. 

 NREL – HyBlend Project
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 H100 Fife in Levenmouth, Scotland

◦ 300 homes - Phase 2 will be 1,000 homes

◦ Off-shore wind plus electrolysis

◦ Plans include Liquid Organic Carrier storage, oxygen separation and storage, 
and hydrogen for transportation

 Gateshead, UK   

◦ Northern Gas Networks & Cadent - 2 homes

 H21 Leeds City Gate - Leeds, UK
◦ Northern Gas Networks - 264,000 customers

 Rozenburg, Netherlands
◦ Eight electrolyzers
◦ 25 apartments
◦ Gas fired boiler for backup

 Stad aan 't Haringvliet, Netherlands 
◦ 550 homes
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Leeds H21 Project
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 HYBRIT, Lulea, Sweden
◦ Swedish company HYBRIT is utilizing hydrogen and electricity for steel manufacturing 

instead of using coking coal and other fossil fuels. They are expected to have the first 
carbon free steel on the market by 2026. 

 Shell, Eemshaven, Netherlands
◦ Shell, along with Gasunie and the port of Groningen are the founding partners of the 

NortH2 project evaluating a project to dedicate 3-4 GW of offshore wind power by 2030 
and potentially 10 GW by 2040 dedicated to hydrogen production initially for use in Shell’s 
petrochemical processing plant in Eemshaven. 

 Iberdrola & Fertiberia Green Hydrogen to Ammonia
◦ In Spain, Iberdrola is investing $174 million to build 100 MW solar facility with 6 GW of 

electrolyzers to produce hydrogen for ammonia and fertilizer manufacturing. 
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Electrolyzer

Renewable 
Electricity

Renewable 
Hydrogen

Anaerobic 
Digester

Cow 
Manure

Methane   60%
CO2 40%

Water 
Removal

Methanation

Cleanup

RNG
Methane

Biogas

Methane & CO2
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 Clinton, ME
◦ Summit Natural Gas, Manure to Methane w/Methanation
◦ 6,225 cows
◦ 8 farms

 San Diego, CA
◦ SoCalGas, NREL Bioreactor

 Eugene, OR
◦ NorthWest Natural, EWEB, 2-10 MW Electrolyzer + Methanation

 Rotterdam, Netherlands
◦ Stedin
◦ Methanation of CO2 plus Hydrogen to produce methane for 25 apartments
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 Hallam, Nebraska - Monolith Materials
◦ Plant separates hydrogen and carbon through methane pyrolysis

◦ Produces 14,000 metric tons of carbon black per year

◦ Mitsubishi Heavy Industries invested an undisclosed amount in 2020

◦ Plans a second much larger plant to produce anhydrous ammonia using the 
hydrogen 

 C-Zero
◦ Based in Santa Barbara - Developing carbon separation technology utilizing methane 

pyrolysis

◦ Recently received $11.5 million investment from Mitsubishi Heavy Industries, 
Breakthrough Energy Ventures, AP Ventures, and Eni Next 

◦ The company has also won $3 million through two grants from the U.S. Department of 
Energy, and a $350,000 project with California utilities Pacific Gas & Electric and Southern 
California Gas

◦ C-Zero, after experimenting with molten salts and metals, settled on a molten-nickel-
based catalyst in a continuous flow process, he said. 

◦ C-Zero expects its process to yield hydrogen at a cost of about $1.50 per kilogram, about 
the same as gray hydrogen

◦ BASF - Chemicals giant BASF is building a turquoise hydrogen pilot plant in partnership 
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 BASF - Germany
◦ Chemicals giant BASF is building a turquoise hydrogen pilot plant in partnership 

with a consortium of German companies and research organizations

 Hazer Group - Australia
◦ Australian company Hazer Group has won government backing to build a pilot 

plant testing its own pyrolysis process.

 TNO - Netherlands
◦ TNO, in the Netherlands, has developed their EMBER methane pyrolysis 

process.
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Monolith Materials C-Zero


