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U.S. energy modalities since 1850U.S. energy modalities since 1850
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New-build electrical generation is required to fill the 
“generation gap”“generation gap”

Deri - presentation to OSA-RochesterNIF-0311-21412







How much? – Diablo canyon, Moss landingHow much? Diablo canyon, Moss landing
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Fusion is the sun’s source of light and heatFusion is the sun s source of light and heat
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Fusion ReactionFusion Reaction
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Tanker carbon freeTanker carbon free
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Recipe for fusion on earthRecipe for fusion on earth
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NIF is the culmination of a decade long effort to 
demonstrate f sion in the labdemonstrate fusion in the lab
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NIF laser systemNIF laser system
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NIF concentrates all 192 beam energy in a football 
stadi m si ed facstadium-sized fac.
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Laser bayLaser bay 
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Target Chamber Dedication June 1999Target Chamber Dedication June 1999
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NIF is a low hazard rad facilityNIF is a low hazard rad facility
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Partners in NIF enterprise…Partners in NIF enterprise…
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Capsule implosions in 1 MJ cryogenic gas-filled 
hohlraum have shown good symmetry at 290 eVhohlraum have shown good symmetry at 290 eV
uranium equivalent
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Way forward Steven ChuWay forward Steven Chu
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Experience with NIF & evidence from the ignition 
campaign are defining the path for ard for LIFEcampaign are defining the path forward for LIFE
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LIFE combines the “single shot” capability of NIF with the 
15 H req irements for po er plant operations~15 Hz requirements for power plant operations
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An integrated design for LIFE power plants has been 
de elopeddeveloped
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Energy production in a LIFE systemEnergy production in a LIFE system
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Targets are designed for ease of mass manufactureTargets are designed for ease of mass manufacture
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Material performance uncertainties will be mitigated by a 
mod lar replaceable chambermodular, replaceable chamber
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The LIFE “chamber” is a network of tubes, protected by 
Xenon gas It is mod lar and NIF scale

• Tubes balance

Xenon gas. It is modular and NIF scale.

• Tubes balance 
hydrostatic pressure, 
neutron heating and 
conduction termsconduction terms

• Ions stopped in 
~10cm gas

• X-ray heating 
mitigated (to ~800C)

• Wall lifetime of 2-4 
years

• Laser propagation OK 
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LIFE laser design has been developed to balance 
commercial and technical req irementscommercial and technical requirements
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The point design uses a modular laser system, removing 
the need for a NIF st le s itch ardthe need for a NIF-style switchyard
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Feedback from industry has been used to determine 
component a ailabilit performance and costcomponent availability, performance and cost





Economics of Low-Carbon Energy TechnologiesEconomics of Low Carbon Energy Technologies







LIFE deployment would reduce CO2 emissions by more 
thanthan…



LIFE delivery – pilot power plant in mid 2020’s de e y p ot po e p a t d 0 0 s
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