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NASA DEVELOPED 
TECHNOLOGY IN 
REVERSE

F U E L  C E L L  M I C R O G R I D S

In the 1990s, KR Sridhar and a small NASA team of 

university researchers created a fuel cell device that 

could use solar power to split Martian water into 

oxygen for breathing and hydrogen for use as fuel for 

vehicles. When their NASA project ended in 2001, 

Sridhar’s team shifted focus to develop this Mars 

mission technology in reverse—to create electricity 

from oxygen and fuel.  

Bloom Energy was born.
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ELECTROLYZERS HYDROGEN

PRIMARY 
POWER

CERTIFIED GAS

ALWAYSON 
MICROGRIDS

BIOGAS

MARINE 
TRANSPORTATION

CARBON 
CAPTURE

One Platform. 
Multiple 
Solutions. 

Our future-proof energy 
platform unlocks multiple 
pathways to net-zero.

Solid Oxide Platform
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Not all hydrogen is created equal
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H2O + Energy (kJ) = H2, O2

1 Mole of water into 1 Mole of H2 
requires 286 kJ
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Temperature

At high temperature, 
less electrical energy

is required

Hydrogen Production Using Electrolysis

An electric current drives a chemical reaction, 
converting water into hydrogen and oxygen 
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Concentrated Solar Power / Nuclear 

– Thermal Power 

Carbon-free industrial heat 
for use in electrolysis

Combining Heat and Electricity 

= Higher Efficiency

It is easier and more efficient to use 
existing heat to heat water, than convert 

solar energy into electric energy, and electric 
energy to heat energy.

It’s more efficient and lower cost to 
bring water temperature up to the highest point 

you can, minimizing electric energy.
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GRID CHALLENGES
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Extreme Weather 
is stressing critical 
infrastructure.

• U.S. grid outages have increased 70% 
over the past decade. 

• Extreme weather is causing frequent 
damage to our electrical system

• Unexpected power outages can cause 
significant business disruptions
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Utility Rates Continue to Increase
Amid Upgrades and Outages

2017 2018 2019 2020 2021 2022
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October 2017
Wine Country Fires

Wildfire costs 
recovered in rates

November 2018
Camp Fire

PG&E begins shutting off 
power to reduce fire risk

January 2019
Bankruptcy

Shareholders raise $25.5B new 
funds to support the utility

October 2019 
PSPS

2 million people go 
5 days without power

A PG&E Case Study

Wildfire Mitigation and 
Catastrophic Events Costs

Utility rates catch up with PG&E 
spend

Reduced Energy Supply 
Costs

Offsets increases in delivery 
costs in the short term

March 2022

Rapidly rising cost of electric supply

23% increase in 
4 months

18¢
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Sustainable

• Fuel-flexible, upgradeable, future proof

• Accelerate sustainability roadmap and 

decarbonization goals

• Address the causess and consequences 

of climate change

Resilient

• Eliminate outage risk with energy 

independence

• Reliable architecture maximizes 

availability and uptime 

• Ensure business continuity

Predictable

• Gain certainty and a predictable 

cost pattern over the long term. 

• Quick time to power

• Consistent power quality
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GRID OPPORTUNITIES
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MARKET OUTLOOK



23 23



24 24



25 25

Global energy demand supplied with hydrogen, (Exajoule (EJ))
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6Gt

annual sales (hydrogen 

and equipment)
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POLICY 
DEVELOPMENT
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US Federal Hydrogen Legislation

Bi-Partisan 
Infrastructure Bill

Inflation 
Reduction Act

Regional Clean Hydrogen Hubs 

Clean Hydrogen Electrolysis 
Program

Clean Hydrogen Manufacturing 
and Recycling Programs

Grants for Charging & Fueling 
Infrastructure 

Advanced Technology Vehicles 
Manufacturing

Port Infrastructure 
Development Program Grants

Preventing Outages and 
Enhancing the Resilience of the 

Electric Grid Grants Program

- $8 Billion

- $1 Billion

- $500 Million

- $2.5 Billion

- $1.7 Billion

- $50 Million

- $5 Billion

Sec. 48 ITC Extension

Sec. 45Q – Carbon Oxide 
Sequestration

Sec. 45V – Hydrogen Production 
Tax Credit

Energy Storage Credit

Alternative Fuel Refueling Property 
Credit

Advanced Energy Project Credit

Qualified Commercial Clean 
Vehicles Credit

Energy Infrastructure 
Reinvestment Financing - $5 Billion
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US Federal Hydrogen Legislation
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Massive transmission investment required, to move new generation to customers

Redundancy required to ensure grid stability

Significant new generation capacity needed to support addition of intermittent 
renewables

NY Climate Leadership and Community Protection Act
2019 Law Requires Massive Transformation of Grid



31 31

• In all modeled scenarios of the 
CAC Scoping Plan, NY will 
consume 100-225 Tbtu of green 
hydrogen by 2050.  

• “Hydrogen effectively provides a 
form of storage to the system on 
the order of hundreds of hours 
and that a higher amount of 100-
hour battery capacity is needed to 
meet the same reliability as 
hydrogen-based resources.”
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THE WAY 
FORWARD
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Collaborate!



What
Powers 
You

Carlos Garcia
Carlos.Garcia@bloomenergy.com
https://www.linkedin.com/in/carlosagarciagarcia/
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