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Outline
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Goals and Objectives

Nuclear Hydrogen Initiative: Develop hydrogen production 
technologies that are compatible with advanced nuclear energy systems 
and do not produce greenhouse gases.  

• Operate laboratory-scale and pilot-scale experiments of 
thermochemical and high temperature electrolysis 
production technologies to demonstrate feasibility and 
scale-up

• Select hydrogen production technology to be coupled with 
the Next Generation Nuclear Plant (EPACT requirement)

• By 2019, demonstrate commercial-scale hydrogen 
production system for use with advanced nuclear reactors
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Budget

• Emphasis: Research and 
development of high-
temperature hydrogen 
production technologies for 
use with nuclear energy –
Thermochemical Cycles and 
High-Temperature Electrolysis.

• Budget Obligations:
Fulfill current contracts    $5.7M
R&D at National labs     $16.2M
New starts                       $0.7M
Total $22.6M

FY2007 Appropriation     = $18.7M
FY2008 Budget Request = $22.6M
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Challenges
• Need for high temperature 

resistant, corrosion resistant 
materials

• Need for advanced catalysts and 
membrane materials

• Water management
• Durable electrode materials and 

seals for electrolysis cells
• Selection of intermediate loop 

heat transport fluid  
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Progress
Thermochemical Cycles

Bayonet Design, Si-C, 
H2SO4 Decomposer for 

Sulfur-Iodine Cycle,
FY 2006 (SNL)

SO2-depolarized 
Electrolyzer for Hybrid 

Sulfur Cycle; 100-hr test 
scheduled for June 2007

(SRNL)

H2SO4 Decomposition
Skid for Sulfur-Iodine 
Integrated Lab-Scale

Experiment
(SNL, GA, French CEA)
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Progress
High Temperature Electrolysis

2,000-hr test of 120-cell “half-module”
September 2006 (INL / Ceramatec) Integrated Laboratory-Scale Experiment 

to start operation September 2007 (INL)

Post-test evaluation of electrodes (ANL)
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Future Plans

Sulfur - Iodine

Engr Demo 
Operational

Hybrid Sulfur TC Pilot 
Plant Decision
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Engr Demo Process
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HTE  Pilot 
Plant Decision

R&D Stage

High Temp 
Electrolysis

Thermo -
chemical 
Cycles

System 
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and 
Supporting 
Systems
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Carl Sink
(301) 903-5131
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Nuclear Hydrogen Initiative

For More Information

w w w . h y d r o g e n . e n e r g y . g o vLook under “Hydrogen Production” at:


