
▪ Mute Microphone – in order to prevent background noise 
that disturbs the meeting, if you aren’t talking, please mute 
your microphone or phone.

▪ Chat Box – if you aren’t being heard, please use the chat box 
or raise your hand to ask a question.

▪ Recording Meeting – we will record and post the board 
meetings (www.ctgreenbank.com/hydrogentaskforce) and you 
can also access meeting dates and dial-in information through 
Secretary of State.

▪ State Your Name – for those talking, please state your name 
for the record.

ANNOUNCEMENTS
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http://www.ctgreenbank.com/hydrogentaskforce


Special Act 22-8
Task Force to Study Hydrogen Power

September 13, 2022

Online and In-Person Meeting

Nel Hydrogen



Agenda

▪ Welcome and Introduction by Nel Hydrogen – 10 min

▪ Approval of Meeting Minutes of August 9, 2022 – 5 min

▪ Task Force – New Member Introductions– 5 min

▪ Update from DEEP on NE Hub Coordination – 20 min

▪ Hydrogen Fuel Cell Applications presented by LBNL – 25 min

▪ Working Group Update – 40 min

▪ Public Comments – 15 min

▪ Nel Tour – following meeting
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Welcome and Introduction by Nel 

Hydrogen



Welcome to Nel

CT Hydrogen Task Force Meeting, September 13, 2022



500+ Employees, Listed (NEL.OL)

NEL: PURE H 2 PLAYER FOR OVER 90 YEARS
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800+

500MW/year→1 GW/year

90+ years

Expandable to 2GW/y

Alkaline water electrolysers

Notodden/Herøya, Norway

110+

300 HRS/year

17+ years

Hydrogen refuelling stations

Herning, Denmark

Systems delivered: 3,000+

Nameplate capacity: 50MW/year

Experience: 25+ years

Capacity ready for 150MW/y

PEM water electrolysers

Wallingford, CT USA



20 MW installations for PEM and alkaline

TECHNOLOGIES AT SCALE AND BEING DEPLOYED
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H2Synergy 20 MW plant; Image credit: Everfuel

Wind to Hydrogen – mobility and refining (alkaline plant) 

Solar to Hydrogen – ammonia production (PEM plant)

Alkaline  

stack vs. 

PEM



Approval of Meeting Minutes               

of August 9, 2022



Task Force Logistics



Task Force
Still Waiting on Five Political Appointee Members

Appointer Organization Name Area of Expertise

President Pro Tempore ▪ EDC (Electric – 17-)

▪ CT H2 Manufacturer

▪ ENGO (RE Advocate)

Majority Leader Senate ▪ AFL-CIO ▪ Keith Brothers ▪ Building Trades

Minority Leader Senate ▪ Avangrid

▪ Avangrid

▪ Adolfo Rivera

▪ Frank Reynolds

▪ EDC (Electric – 17-)

▪ EDC (Gas – 17-)

▪ ENGO (RE Advocate)

▪ CHFCC

Speaker of House ▪ Eversource

▪ Nel Hydrogen

▪ Digaunto Chatterjee

▪ Katherine Ayers

▪ EDC (Electric – 18+)

▪ CT H2 Manufacturer

Majority Leader House ▪ Eversource

▪ Sierra Club CT

▪ Fuel Cell Energy

▪ Nikki Bruno

▪ Samantha Dynowski

▪ Anthony Leo

▪ EDC (Gas – 18+)

▪ ENGO (RE Advocate)

▪ CHFCC

Minority Leader House ▪ Eversource

▪ Dominion Energy

▪ Infinity

▪ Jennifer Schilling

▪ Mary Nuara

▪ William Smith

▪ EDC (Electric – 18+)

▪ Nuclear Power

▪ CT H2 Manufacturer
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Task Force
Ex Officio Members

Appointer Organization Name Title

Ex Officio DEEP Katie Dykes Commissioner

Ex Officio PURA Marissa Gillett Chair

Ex Officio UCONN Ugur Pasaogullari Professor (Designee)

Ex Officio CCAT Joel Rinebold Director

Ex Officio (Chair) CT Green Bank Bryan Garcia President and CEO

Ex Officio (Co-Chair) CT Green Bank Sara Harari Associate Director
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Administrative Update from DEEP on 

NE Hub Coordination



Hydrogen Fuel Cell Applications

Presented by LBNL



Hydrogen Power Study Task Force Meeting

mailto:akusoglu@lbl.gov




Decades of development of cost-effective and durable PEM fuel cells needs to be leveraged to meet increased 

efficiency and durability requirements of HDV market

▪ D.A. Cullen, K. C. Neyerlin, R. K. Ahluwalia, R. Mukundan, K.L. More, R.L. Borup, A.Z. Weber, D.J. Myers & A. Kusoglu, Nature Energy (2021) 462-474

https://www.nature.com/articles/s41560-021-00775-z


▪

▪

▪

Longer Mileage for Trucks

▪ Source: EPA, EIA



▪

▪

▪

Longer Mileage for Trucks

▪ Source: EPA, EIA



▪

Freight activity from diesel-powered trucks continues to grow, posing air-quality risks and representing an increasing 

share of greenhouse gas emissions. Zero-emission trucks could potentially reverse these trends (achieve net neutrality)

▪ Sources: ICCT, IEA, BTS



Electrification of Passenger Vehicles will reduce emissions – but the same progress is not projected for freight vehicles  

▪ Source: Rhodium Group | Closing the Transportation Emissions Gap with Clean Fuels



▪

▪

▪





Airborne particulate matter (PM) is not a single pollutant, but a mixture of many chemical species (e.g., SO2, NOX) 

▪ Source: https://ww2.arb.ca.gov; https://ww2.arb.ca.gov/resources/overview-diesel-exhaust-and-health

▪













https://ww2.arb.ca.gov/


Scenarios for various freight activity, macroeconomics scenarios, urban development and spatial distribution

▪ Nature Sustainability 2, 105–112 (2019)





https://www.nature.com/natsustain


▪







▪







Full life-cycle emissions of class 8 trucks is the lowest when powered by Fuel-Cell with clean hydrogen

▪ Source: The American Transportation Research Institute (ATRI)



▪

▪

▪

Available and announced zero-emission truck models

Source: ICCT



▪





▪









Transportation accounts for more than a third of U.S carbon dioxide emissions

Department of Energy Hydrogen Program Plan (2020)



▪ DOE HFTO Program Record 19006 | Nature Energy (2021) 6, 462-474 New roads and challenges for fuel cells in heavy-duty transportation



D.A. Cullen, K. C. Neyerlin, R. K. Ahluwalia, R. Mukundan, K.L. More, R.L. Borup, A.Z. Weber, D.J. Myers & A. Kusoglu, Nature Energy (2021) 462-474

https://www.nature.com/articles/s41560-021-00775-z


https://millionmilefuelcelltruck.org/partners

https://millionmilefuelcelltruck.org/partners


California Transportation: Heavy-Duty Fuel Cells US Hydrogen Roadmap: Fuel Cells and H2 Stations

▪ Source:  California Air Resources Board, Achieving Carbon Neutrality in California (2020) | FCHEA, US Hydrogen Roadmap 

▪



CA | Heavy-Duty Vehicles in balanced scenario



Aims to accelerate the first wave of zero-emission medium-and heavy-duty vehicles from Class 2b to Class 8

https://ww2.arb.ca.gov/our-work/programs/advanced-clean-trucks



▪ https://www.energy.ca.gov/sites/default/files/2020-08/Multistate-Truck-ZEV-Governors-MOU-20200714_ADA.pdf

▪

o



▪ Source: State of Sustainable Fleets, 2022 Market Brief, GNA



▪





▪

ACT regulation is a manufacturers ZEV sales requirement and a one-time reporting requirement for large entities/fleets

▪ Source: CARB

https://ww2.arb.ca.gov/


▪

▪

▪

▪

▪

A tech-neutral analysis of key insights and critical trends for today’s leading on-road clean vehicle technologies 

▪ Source: State of Sustainable Fleets, 2022 Market Brief, GNA

http://www.stateofsustainablefleets.com/


▪



Side-by-side evaluation of technologies operated by the same agency, in the same service environment, from the 

same ZEB bus manufacturer and compare that to conventional fleets. 

▪ AC Transit |  Zero Emission Transit Bus TechnologyAnalysis



▪







Mining and Construction: Why Fuel Cells

From: blog.ballard.com/decarbonizing-mining-and-construction



▪





▪

Largest deployment of hydrogen Class 8 trucks in the U.S is announced on July, 2021

▪ Photo Credit: Bay Area Air District

▪



https://www.greencarreports.com/news/1133014


m2fct.org

▪ www.millionmilefuelcelltrucl.org |Contact: akusoglu@lbl.gov

http://www.millionmilefuelcelltrucl.org/


Working Group Updates: 

Review of Proposed Deliverables



Task Force

(Appointees and 
Designees)

Policy and 
Workforce 

Development

Commissioner Katie 
Dykes, DEEP

Chairman Marissa 
Gillett, PURA

Funding

Commissioner Katie 
Dykes, DEEP

Alexandra Daum, DECD

Hydrogen Sources

Ugur Pasaogullari, 
UCONN

Kathy Ayers, Nel 
Hydrogen

Hydrogen 
Infrastructure

Adolfo Rivera, 
Avangrid

Chris Capuano, Nel

Hydrogen Uses

Joel Rinebold, CCAT

Digaunto Chatterjee, 
Eversource

Frank Reynolds, 
Avangrid

Supported by: 
Joe Goodenbery, 

Strategen

Supported by: 
Collin Smith, 

Strategen

Supported by: 
Lily Backer,
Strategen

Supported by: 
Collin Smith, 

Strategen

Supported by: 
Collin Smith,

Strategen



+

+

+



+

+

+



+

+

+



+

+

+



+

+

+



Working Group Updates: 

Approval of Charters



Working Group Updates: 

Schedule and Logistics Update



September October November December

Funding
9/27

4-5pm
10/26

10:30am-12 pm
11/18

10:30am-12 pm
12/15

10:30am-12:00 pm

Infrastructure
9/28

2-3pm
10/24
2-3pm

11/17
3-4pm

12/19
3-4pm

Policy & Workforce 
Development

9/26
3-4pm

10/20
12-1pm

11/29
12-1pm

12/15
12-1pm

Sources
9/27

1-2pm
10/25

2-3:30pm

11/17
11am-12pm

12/20
1-2:30pm

Uses
9/27

12-1pm
11/22

12-1pm



Public Comment
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Engage
Organizing Tours of Various Facilities



Next Meeting – October 11, 2022
Fuel Cell Energy

Dial-In

(949) – 346 – 4134

ID: 781 548 359#

Webinar

Click here to join the meeting

Meeting ID: 276 913 467 857 

Passcode: QgeLuG

In Person

Fuel Cell Energy

539 Technology Park Dr

Torrington, CT 06790

www.ctgreenbank.com/hydrogentaskforce

For access to Task Force materials, visit:
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https://teams.microsoft.com/l/meetup-join/19%3ameeting_ZmVkMWI5YzctMTY2My00YzgwLTkxNzktNWViNjNmMWI2MDU3%40thread.v2/0?context=%7b%22Tid%22%3a%225776570c-455d-4878-b13c-39bf8e74aff3%22%2c%22Oid%22%3a%221eaddf52-2f32-4275-8559-d815b1e6c445%22%7d
http://www.ctgreenbank.com/hydrogentaskforce


Thank You

Connecticut Green Bank

75 Charter Oak Avenue, Hartford

(860) 563-0015

www.ctgreenbank.com

www.greenlibertybonds.com
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http://www.ctgreenbank.com/
http://www.greenlibertybonds.com/
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