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The Gain Story 
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A minimum electrical gain of 3 to 4 is necessary  
(but not sufficient) for economic viability 

M
inim

um
 for econom

ics 

Cost and risk to buy additional gain 
may outweigh benefits 

LIFE Point Design 
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Improvements to gain need to be weighed against 
cost impacts on affected systems 

An integrated systems approach is required to  
develop an economically viable plant design 
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At the top level, LIFE plant can be  
grouped into 8 functional elements 

LIFE Plant 

Facilities Fusion Engine Fusion Fuel Controls Power 
Conversion 

Target Injection 
and Tracking Tritium Plant Laser System 

LIFE work breakdown structure extends these 8 elements to an 
additional 350 lower level functional elements 
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Cost of electricity can be deconstructed into capital 
and operating costs 
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Aggregation of cost centers  
yields cost of electricity $65/MWhr 
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Deployment strategy revolves around demonstration 
of the LIFE “fusion kernel” 

Kernel is 384 beams, 6 meter fusion chamber 
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LIFE is economically viable  
over a range of plant sizes 
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Modular fusion chamber enables commercially 
viable plant without need for ODS or SiC 
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Fully mature LIFE technology would likely move 
toward >1000 MW plants for economy of scale 
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Delivery of commercial fusion energy hinges on reducing 
technical and financial risk to acceptable levels 

•  Quantified in terms of confidence level that an issue has been 
demonstrated as resolved X impact if it is not resolved 

•  Commercialization is divided into four phases that roughly map to TRL 
levels 1 through 9 

— Modeling/Concept Level Testing: TRL’s 1 to 3 
—  Subsystem Level Testing/Laboratory Environment: TRL’s 4 to 6  
—  Integrated Fusion Environment Testing (Commissioning): TRL’s 7, 8 
—  Initial Commercial Operations: TRL 9 
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High Impact:  Show-stopper 
Med Impact:  Major impact on economics 
Low Impact:  Significant but manageable impact on economics 

 Delivery strategy is to progressively reduce risk to 
support continued investment and commercialization 



Delivery plan reduces risk to commercially 
acceptable levels 

•  Fusion delivery 
abstracted to 38 core 
technical issues 
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Most technical risk is retired by  
completion of commissioning phase 

Commissioning phase 
provides the fusion 

environment needed to 
qualify materials and 
processes needed for 

commercial operations 
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LIFE schedule, consistent with RD&D, Construction 
and Licensing timescales is being developed 

0 5 10 15 20 25 

Conceptual 
design 

Prelim & Final design 

Procurements 

Build power block 

Install utilities 

Install Process Equipment infrastructure 

Install & commission LRUs 

Inert / low yield commissioning 

Materials verification 

Availability ramp-up 

Continuous high yield operations 

Electricity supply 

6 years design 

7 years build 

7 years qualification 
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Initial plant, 1000 MWe  
capable fusion kernel 

Commissioning Phase 
•  HT-9 chamber, 4-16Hz, $2.2-$2.8B DCC 
•  DOE Authorization Basis 
•  Fusion environment to qualify materials 
•  Reliability hardening, remote maintenance 

Initial Commercial Operations 
•  Add power conversion equipment, $300M DCC 
•  NRC license, 500MW to grid, ~$100/MWhr 

Scale to 1000 MWe 
•  $300M in DCC, ODS chamber ~$65/MWhr 

Example Commercialization Path 

Total Direct Capital Cost $3.4B 



Nicholson et al, Energy (2010) 

LIFE can be an economically attractive  
source of low carbon electricity 
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