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National Ignition Facility 
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All the elements are in place: the “integrated ignition 
experiments” 
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Targer 
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Cryotarpos 
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NIC partners 
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ignition steps 
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June 8, 2011: First 50/50 implosion – neutron imager data 
and x-ray emission show close similarity 
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Ignition: next steps 
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The LIFE power plant design is optimized to address the 
end-user requirement (utilities, vendors, licensing) 
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LIFE’s modular architecture is what enables 
commercialization in a relevant timeframe 
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Delivery plan scope is tailored to readiness of constituent 
technologies 
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LIFE delivery plan details staged progression to retire risk 
in each of the key sub-systems 
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Conclusions 
•  LIFE has been designed to address primary criteria set by the power industry 

— Guided by a committee of Utility CEOs, along with advice from vendors, 
environmental groups, licensing and manufacturing experts  

—  Capital cost and Cost of Electricity look very competitive 

•  LIFE can deliver an operational, scalable plant by the 2020s 
—  pragmatic use of modular, available technologies and materials 

•  The LIFE solution leverages 
—  design, construction, operational and performance experience from NIF 

and a wide range of high average power laser systems 
—  direct evidence of fusion performance – at full scale – on the NIF 
— market development of key technologies 

—  international expertise and investment in LIFE-compatible technology 
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High repetition, 25 kW laser in operation 



Alignment of technology development allows us to 
addresses the long-standing challenges for IFE 
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LIFE combines the “single shot” capability of NIF with the 
requirements for ~1000 MW electrical output 



Each beamline folds into a transportable box, enabling an 
efficient & cost-effective supply chain 
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The fuel targets require mass manufacture (~1 million / 
day) at low unit cost (<$1 each) 
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The LIFE “chamber” is an unsealed, segmented array 
sitting within a low pressure gas environment 
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Lithium coolant chosen to limit tritium to ~0.6 kg. 
Leverages large experience base in liquid metals 
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Photo: Plant scale uranium metal evaporator. 
Systems of this type were operated at metric 
ton levels of throughput. Program spanned 
roughly two decades. 

LLNL has multi-decade experience in 
liquid metal technology from Atomic 

Vapor Laser Isotope Separation Program 

EBR-II sodium-cooled reactor 
operated for 30 years at Idaho National 

Laboratory 

• Generated over two billion kW-hr of electricity 
• Sodium-to-steam generator performance was  
   exceptional.  
• EBR-II objective was achieved: sodium and water    
  never came in contact during plant lifetime 



Delivery plan developed to ensure timely retirement 
of technical issues, and support staged funding 
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•  TRL-based assessment of 
progress 

•  Risk-managed delivery 
plan 

•  Integrated development, 
construction and licensing 

Issues Conseque
nce 

Current 
Status 

Modeling/Concept 
Level 

Development 
Testing/Laboratory 

Environment 
Testing/Initial Pilot 

Operations 

Fusion Fuel Design 
and Performance 

Gain >60 M 
On-the-fly ignition H 
> ~99% probability of ignition M 
Fuel materials compatibilities H 

Fusion Fuel 
Manufacturing  

DT layer in production environment H 
Fuel survival: injection, flight H 
Mass manuf: 400M/yr, <$1 H 
 Tritium Inventory-Fuel Filling M 

Tritium Fuel Cycle 
Tritium Breeding Ratio H 
Recovery from Li H 
Recovery from Xe H 

Fuel Pellet Injection 
and Tracking 

Accurate and repeatable in fusion env H 
Injector reliability in fusion env M 
Fuel survival in injector (fusion env) H 
Injector availability M 
Pellet tracking in fusion env H 

Laser Fusion Driver 
Rep-rate operation H 
Final optic survival H 
Electrical efficiency L 
Pellet engagement H 
Focal spot consistent with LEH H 
Laser system availability M 

Fusion Engine 
First wall radiation damage survival (FMS) 10 
dpa H 

Chamber clearing H 
Debris management-from chamber outlet H 

Heat Transport - from chamber outlet M 
Thermal and mechanical insults H 
Corrosion M 
Chamber Design consistent with Fabrication M 
Availability M 
Concept of chamber replacement M 
Production capability for Chamber Materials 
(FMS) M 

Power Conversion 
Systems 

Tritium release through Rankine cycle M 
Licensing and 
Regulatory 

Licensing strategy H 
Auth  for initial ops H 
NRC license for ComOps H 
Regulator approval of waste streams H 

Delivery plan 
•  Based on plant WBS 
•  470 functional requirements  
•  970 work statements 
•  185 milestones  
•  > 30 vendors consulted 



Result is a standardized design that can be scaled to 
different plant sizes 
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