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Discussion Outline

Introduction/hydrogen basics
Hydrogen-electric economy value 
chain
Possible roles for electric utilities
Q & A
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Introduction
Interest initially prompted by January 2003 State 
of the Union Address 
A hydrogen/electric economy could provide one 
of the nation’s most comprehensive solutions:

Energy Security
Environment
Economic Vitality 

Utilities will have a major stake in the 
“hydrogen/electric” infrastructure
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H2-Electric Economy Benefits
Energy security - primary driver

Dependence on foreign oil
Potential enabler for more distributed energy system
Energy storage enables more renewables

Environmental benefits (assuming renewable power 
and significant carbon sequestration)

Greenhouse gases & other pollutants
Hazardous wastes 

Economic Viability
Feedstock diversity = price control
Potential for regional solutions = resource optimization
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Hydrogen Economy Value Chain

Production Production Storage Storage DistributionDistribution End Use End Use 



8

Hydrogen Production

Reformation Using   Reformation Using   
CarbonCarbon--Based FuelsBased Fuels

Electrolysis Using CarbonElectrolysis Using Carbon--
Free Electric SourcesFree Electric Sources

Thermal Dissociation Thru Thermal Dissociation Thru 
Solar Thermal SourcesSolar Thermal Sources

Energy 
Source 

Material
H2 Production Method      

(And Associated Requirements)

Carbon Carbon 
SequestrationSequestration

Nuclear Waste Nuclear Waste 
DisposalDisposal

ThermoThermo--Chemical Chemical 
DissociationDissociation

Electrolysis Using CarbonElectrolysis Using Carbon--
Based Electric SourcesBased Electric Sources

Wind, Solar, Wind, Solar, 
HydroHydro

UraniumUranium

Electrolysis Using Nuclear Electrolysis Using Nuclear 
Electric SourcesElectric Sources

Future

Natural Gas, Natural Gas, 
Coal, Methane,  Coal, Methane,  

Propane, Propane, 
Biomass, etc.Biomass, etc.

Biomass

Biomass
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Electrolysis Overview
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Hydrogen Basics
Extraction of Energy From Hydrogen

Burn (Oxidize)
(With or without NG 
in ICE’s or turbines)

OR

Chemically Combine 
w/Oxygen 
(Fuel Cell)

* When hydrogen burns in air (mostly nitrogen), some oxides of nitrogen (NOx) but much fewer than when normal hydrocarbon fuels are burned. 
Because no carbon is involved, using hydrogen fuel eliminates carbon monoxide, carbon dioxide, and does not contribute to global warming. 

Source:  Hydrogen Now!

HeatHeat

Electricity  Electricity  

WaterWater
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Source:  Fuel Cell Today

Fuel Cell Illustrated
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Renewable
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Barriers
Capital “chicken & egg” dilemma

Need lower costs to increase demand
Need more demand for costs to come down

Uncertain technologies put investments at risk
Primary options for production and distribution of 
hydrogen not clear
Will require government funding and incentives to make it 
economical for companies to participate

Public acceptance not easy
Safety
Convenience
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Conclusions
Hydrogen can significantly improve the nation’s situation

Energy security
Environment
Economy

Utilities are a natural participant in the hydrogen-electric 
infrastructure

Hydrogen energy storage systems enable renewables
Hydrogen production & distribution competencies similar to 
existing utility competencies
Existing regulatory framework for natural monopoly  type 
activities



15


