


Today’s agenda
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• Welcome, Announcements, Introductions

• Main Presentations (20 minutes each): 

• Decarbonizing AIR transport with green hydrogen, Val Miftakov, ZeroAvia
• Decarbonizing LAND transport with green hydrogen, Elizabeth Fretheim,

Nikola Motor Company

• Decarbonizing EARTH mining with green hydrogen, Michel Carreau, Hatch

• Audience Q&A

https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.linkedin.com%2Fin%2Fvmiftakhov%2F&data=01%7C01%7Cmdavidson%40strategen.com%7C60c973bc1675429fa79b08d859f17395%7C5776570c455d4878b13c39bf8e74aff3%7C0&sdata=IsoAlgG1nOVJhaZxFwNU67nzeRBscg2GfZOFfPGTwmU%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.linkedin.com%2Fin%2Felizabeth-fretheim%2F&data=01%7C01%7Cmdavidson%40strategen.com%7C60c973bc1675429fa79b08d859f17395%7C5776570c455d4878b13c39bf8e74aff3%7C0&sdata=w6ageDxGgyHGhKYrUvCY%2B9H3Rj%2FEq79lFUTRH6T0qc4%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.linkedin.com%2Fin%2Fmichelcarreau%2F&data=01%7C01%7Cmdavidson%40strategen.com%7C60c973bc1675429fa79b08d859f17395%7C5776570c455d4878b13c39bf8e74aff3%7C0&sdata=nJ%2BGDdmoSkPfHn%2BdSOGL3fejt2S%2B5IdQCD3IPkXraO0%3D&reserved=0


Moderator: 
Dr. Laura Nelson
Executive Director,
Green Hydrogen Coalition 

Vice President
Strategen 
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Using GoToWebinar
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Today’s webinar is being recorded; the recording and slides will be available after the webinar

Audio options

Type you questions here –
questions will be answered 
after all panelists have 
presented

Toggle full screen mode

Minimize control panel

Mute microphone
(all attendees are
listen-only today)

Raise hand (not used today)



www.ghcoalition.org
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MISSION:
Facilitate policies and practices to advance the 

production and use of Green Hydrogen in 

all sectors where it will accelerate a carbon 

free energy future

APPROACH:
Prioritize Green Hydrogen project deployment 

at scale; leverage multi-sector opportunities 

to simultaneously scale supply and demand



GHC Supporters
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Green Hydrogen Guidebook 

Download today! 
ghcoalition.org/guidebook

ghcoalition.org/guidebook


October webinar
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GREEN HYDROGEN VISIONS 
FOR THE WEST

NOV 17-18, 2020 | 8:30AM-12:30PM PST
ghcoalition.org/ghvisions

SPONSORSHIP OPPORTUNITIES AVAILABLE

VIRTUAL EVENT



IIEPI 

Strategen is a mission-driven professional services firm 
dedicated to decarbonizing energy systems

ASSOCIATIONS

Strategen co-founded and manages 

the California Energy Storage 

Alliance (CESA) , the Vehicle-Grid 
Integration Council, and the Green 

Hydrogen Coalition. Through these 
organizations, Strategen policy work 

has been pivotal in building the 

energy storage industry in California, 
the US, and around the world.

CONSULTING

Since 2005, Strategen 

Consulting provides analysis and 

insight to governments, utilities, 
NGO’s, and industry to help them 

achieve leading-edge market 
development and  transformational 

clean energy strategies.

CONVENINGS

Strategen excels in stakeholder 

engagement, via customized small 

and large events. Strategen 
founded Energy Storage North 

America (ESNA), the largest grid-
connected storage conference in 

North America. ESNA 2021 is 

affiliated with Intersolar North 
America. 

© 2019 Strategen Consulting, LLCwww.strategen.com 10



Perfect 50-State Storm: COVID-19 and the Utility Crisis April 2020

Re-Imagining the Energy Ecosystem with Green Hydrogen April 2020

V-DER Tariffs: Encouraging Good Grid Citizenship March 2020

Energy Storage on the Move September 2019

Energy Storage in Emerging Markets April 2019
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Recordings and slides available at https://www.strategen.com/webinars

Past Webinars

Stay Tuned for More Webinars!

Today’s Webinar

Green Hydrogen Technology 101 August 11, 2020

Global Progress & Momentum for Green Hydrogen May 12, 2020

Air, Land, Earth: Multi-Sectoral Decarbonization with Green Hydrogen

Future Webinars

Green Hydrogen in the West October 15, 2020

https://www.strategen.com/webinars


Val Miftakov
Founder and CEO

ZeroAvia
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Elizabeth Fretheim

Head of Business Development 
and National Accounts 

Nikola Motor Company 
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Michel Carreu
Director Hybrid Power and 
Green Hydrogen

Hatch
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Poll
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TRANSPORTING THE
FUTURE TO NOW.

Elizabeth Fretheim
Head of Business Development

elizabeth.fretheim@nikolamotor.com



PRIVILEGED & 
CONFIDENTIAL

“The light bulb did not come 
from the continuous 
improvement of candles.”

OREN HARARI



PRIVILEGED & 
CONFIDENTIAL

MARKET DRIVERS, 
OPPORTUNITY & POLICY 
PRIORITIES



PRIVILEGED & 
CONFIDENTIAL

▪ Government and private-sector activity

▪ Federal agency commitment and interest in 

innovative vehicle technologies, fuel cells, 

electrification

▪ Growing number of global hydrogen players -

investment and deployment strategies

▪ U.S., Canada, Japan, China, South Korea, 

Australia, European Union

▪ Expanding state-level zero emission policies 

and grid energy security needs

▪ Private-sector carbon reduction and 

sustainability operational goals

▪ Market demand and cost competitiveness

▪ Market acceptance of Nikola is strong and growing

▪ Cost of hydrogen anticipated to drop by 50% by 

2030 with future global investment/scaling

MARKET DRIVERS

Ontras Gastransport, A Proposed European Hydrogen Highway System (2020) 



PRIVILEGED & 
CONFIDENTIAL

WHAT WE DO:

HYDROGEN 
STATIONS

8-32 ton hydrogen generation & 

filling stations & chargers.

700 planned in North America,

70 planned in Europe.

POWERSPORTS

Design and manufacture electric 

Off-Highway Vehicles and 

personal watercraft for 

commercial & military markets

ELECTRIC TRUCKS

Design and manufacture 

battery-electric

and fuel cell

hydrogen-electric vehicles.



PRIVILEGED & 
CONFIDENTIAL

WORLD-CLASS
PARTNERS.



PRIVILEGED & 
CONFIDENTIAL

TRUCK PORTFOLIO



PRIVILEGED & 
CONFIDENTIAL

150-300MILE
RANGE

Battery Electric vehicle (BEV)

>500MILE
RANGE

Fuel cell electric vehicle (Fcev)

Zero emission VEHICLES - battery or hydrogen?

BEV

FCEV



PRIVILEGED & 
CONFIDENTIAL

fueling INFRASTRUCTURE



PRIVILEGED & 
CONFIDENTIAL

ZERO EMISSIONS: FROM ENERGY CREATION, TO ENERGY 
CONSUMPTION.

MHD Fast Charging

HD Hydrogen Fueling

LD Hydrogen Fueling



PRIVILEGED & 
CONFIDENTIAL

Station Specs:

22.5
MW OF 
POWER

8-10
acres OF LAND 

8T
STANDARD

Expandable to 32 T/day

20

K
gallons OF WATER 

PER DAY



PRIVILEGED & 
CONFIDENTIAL

700 HYDROGEN & charging 
STATIONS

IN NORTH AMERICA BY 2028



PRIVILEGED & 
CONFIDENTIAL

California HVIP

New York Truck Voucher Incentive Program

GEOGRAPHIC PRIORITIES
USA GOVERNMENT INCENTIVES

MOU Participants:

California, Connecticut, Colorado, DC, Hawaii, Maine, Maryland, 
Massachusetts, New Jersey, New York, North Carolina, Oregon,
Pennsylvania, Rhode Island, Vermont, Washington



PRIVILEGED & 
CONFIDENTIAL

Puzzle pieces

Customers Incentives Regulations Electricity Infrastructure



PRIVILEGED & 
CONFIDENTIAL

POLICY PRIORITIES
• Expansion of Federal Weight Exemption

• Alternative Fuel Vehicle Corridors

• Tax Credits/Production 
Incentives/Funding Mechanisms

• Implementation vs R&D Funding

• Competitive Electricity Pricing 

• Streamlined Permitting and Inspections

Infrastructure

Vehicle

Fuel



PRIVILEGED & 
CONFIDENTIAL

commercialization



PRIVILEGED & 
CONFIDENTIAL

52

ROADMAP TO COMMERCIALIZATION.

2019 20232020 2021 2021 - 2022



PRIVILEGED & 
CONFIDENTIAL

Collaboration.

▪ Shipper / Supplier Collaboration

▪ Lobbying

▪ Longer contract terms

▪ Acceptance of higher rates

▪ Co-investment

▪ Onsite charging

Organization

IndustryGovernment



PRIVILEGED & 
CONFIDENTIAL

▪ Increased productivity

▪ Decreased costs

▪ Improved performance & safety

▪ Improved stakeholder relations

▪ Meet sustainability goals

Benefits.



TRANS PORTING THE FU TU RE 
TO NOW.

Elizabeth Fretheim
Head of Business Development

elizabeth.fretheim@nikolamotor.com



+

+

Green Hydrogen for Mining

Michel Carreau, Ph.D, September 17 2020

Copyright © Hatch 2016. All Rights Reserved.



Hatch approach to zero carbon emissions

‒ Alternative Power, Microgrid
‒ Wind, Solar, Biomass  Power to reduce diesel or natural gas 

consumptions
‒ At remote locations (off-grid) or
‒ Behind the meter (grid connected to brown electricity)

‒ Alternative Fuel (Hydrogen, Electricity) : for steam and heat

‒ Alternative Equipment & Vehicles (Hydrogen, Electric)

‒ Low-Carbon Technology Solutions (Reduce direct emission 
with technologies, Carbon Capture Storage and Utilisation)

‒ Combining these options to achieve lowest cost solution

Copyright © Hatch 2016. All Rights Reserved.
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Green Hydrogen Activities

‒ Green Hydrogen Consortium composed also of BHP, 
Anglo American and FMG, each member developing Green 
Hydrogen Project in mining plant, members share lesson 
learned

‒ Hatch provides Engineering Support, Project & 
Construction Management of 20 MW PEM Electrolyser in 
Canada for Air Liquide – World largest PEM Electrolyser set 
the trend of large mining electrolysers

‒ 100% Renewable Mining with Anglo/De Beers at planned 
Diamond mine (wind, solar, battery and Hydrogen with 
Variable mining)

Copyright © Hatch 2018. All Rights Reserved.



Green Hydrogen Project in the Mining 
Industry

Copyright © Hatch 2016. All Rights Reserved.



Wind power at remote mining sites –
Tugliq/Glencore project at  Raglan 
Mine

Copyright © Hatch 2016. All Rights Reserved.

Courtesy of Tugliq – Photographer Justin Bulota – Raglan Project



Glencore – Raglan Mine

Copyright © Hatch 2016. All Rights Reserved.

Raglan Mine

http://www.kanadaharitasi.com/wp-content/uploads/2016/02/kanada-siyasi-haritasi.gif


Glencore Raglan Mine 
Hybrid Power 

Copyright © Hatch 2016. All Rights Reserved.

‒ Access by plane or by sea

‒ Autonomous Micro-Grid

‒ 10 Diesel Generator – 2nd 
largest cost center at the 
mine

‒ Mine Raglan Lifetime –
additional +20 years

‒ Wind Power Since 2014



Raglan Mine, Glencore: 
Wind-Energy Storage Project

‒ 6 MW Wind Power + 3 MW Lithium 
Ion Battery Installed and in 
operation – Hatch full EPCM - 2018

‒ Hatch Microgrid Controller to 
manage battery and wind power 
dispatch.

‒ Electrolyser + Fuel Cell + H2 Storage 
EPCM, installed

‒ 97% availability of the wind turbines

‒ Diesel displaced today: 12+ ML

Photo courtesy of Tugliq, photographer Justin Bulota63



Copyright © Hatch 2016. All Rights Reserved.



Hydrogen Mining Trucks

Copyright © Hatch 2016. All Rights Reserved.



Hydrogen-Electric Mining Trucks
(Anglo American – 300 T to be converted)

‒ Solar Power provide 
Green Electricity to 
production hydrogen

‒ Hydrogen used by 900 
kW fuel cell to energy 
the mining truck

‒ Hatch optimized 
Hydrogen project 
compressors and 
storage pressure

Copyright © Hatch 2016. All Rights Reserved.



Copyright © Hatch 2016. All Rights Reserved.



Achieve 100% Renewable Power at 
Remote Mine with Green Hydrogen

Copyright © Hatch 2016. All Rights Reserved.



100% Renewable Power at Remote Site

Copyright © Hatch 2016. All Rights Reserved.



Direct Reduction of Iron using
Hydrogen from Grey to Green

Copyright © Hatch 2016. All Rights Reserved.



Hydrogen Application – Iron & Steel
(ArcelorMittal – Contrecoeur use SMR)

‒Current approach 
extract Iron using CO 
and generates CO2 
emissions

‒With Hydrogen, Iron 
extracted with Zero 
emissions

Copyright © Hatch 2016. All Rights Reserved.



Green Hydrogen to Green Ammonia
(Ammonia is used in production of 

Nickel Production at BHP Nickel West 
Refinery and Fertilizer at Yara Pilbara 

Mine in Australia)

Copyright © Hatch 2016. All Rights Reserved.



Water + Nitrogen + Electricity→ Ammonia + O2

‒Ammonia – NH3 energy density 50% more then 
liquid hydrogen H2

Copyright © Hatch 2016. All Rights Reserved.



Energy Density

Copyright © Hatch 2016. All Rights Reserved.
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Green Ammonia making…
‒ Similar to electrolyzer

‒ But with N2 input
‒ H2 + N2 -> Ammonia + O2

‒ Ammonia as fertilizer
‒ Ammonia as a fuel
‒ Ammonia for 

transportation at high 
energy density; cracking 
to extract the hydrogen 
for fuel cell vehicle

Copyright © Hatch 2016. All Rights Reserved.



Green Hydrogen Adoption
‒ Decarbonization is a necessity for the mining industry

‒ To keep their social licensing to operate
‒ To have access to sustainable financing

‒ Lower interest rates for greener project

‒ No financing at all if not decarbonization is shown for future project

‒ Green Hydrogen is one important pillar to achieve zero 
emissions

‒ Green Hydrogen Production Cost to decrease continuously 
year to year for the next 30 years… from 4.5 $US/kg to 
lower than 1 $US/kg due to project scale and product 
improvement and lower cost of renewables

Copyright © Hatch 2016. All Rights Reserved.



Thank You

Copyright © Hatch 2016. All Rights Reserved.

For more information,
please visit hatch.ca
or contact  Michel Carreau 

Email: mcarreau@hatch.ca
LinkedIn: https://www.linkedin.com/in/michelcarreau/

For more information,
please visit

mailto:mcarreau@hatch.ca




Pathways for Collaboration

Goal:  Efficient collaboration to accelerate 
progress and momentum for green hydrogen 

Objective Pathway for Collaboration 

• Shape market design for green hydrogen 
project development, obtain latest news, 
information and global best practices about 
green hydrogen market development  

• Membership – join GHC! 

• Non profit and government organizational 
collaboration – information sharing, messaging, 
events and networking

• Become a GHC Supporting Partner 

• Learn about green hydrogen pathways and 
innovation. Stay informed, at a high, level on 
green hydrogen news and market 
developments 

• Attend GHC events, sign up for newsletter 
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GHC Supporters



Why Fund the GHC? 

Funding matters in the 
fight for our climate 
and a clean energy 
future. 

Visit
ghcoalition.org/fund

“We spend 1000x more on 
global fossil fuel subsidies than 
on natural-based solutions.”

-Greta Thunberg
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Green Hydrogen 
is the gamechanger to fight 
climate change and provide a 
clean energy economy for 
everyone
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Q & A



CONTACT:

DR. LAURA NELSON

Executive Director

lnelson@ghcoalition.org

+1 801 419 2787
www.ghcoalition.org

www.strategen.com
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Thank you!

www.strategen.com

© 2020

Berkeley, CA | Portland, OR | Brisbane, AUS


