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We have developed an integrated process model (IPM) for a Laser Inertial Fusion-Fission Energy (LIFE) power plant [1].  The model includes cost and performance algorithms for the major subsystems of the plant, including the laser, fusion target fabrication and injection, fusion-fission chamber (including the tritium and fission fuel blankets), heat transfer and power conversion systems, and other balance of plant systems. The model has been developed in Visual Basic with an Excel spreadsheet user interface in order to allow experts in various aspects of the design to easily integrate their individual modules and provide a convenient, widely accessible platform for conducting the system studies. Subsystem modules vary in level of complexity; some are based on top-down scaling from fission power plant costs (for example, electric plant equipment), while others are bottom-up models based on conceptual designs being developed by LLNL (for example, the fusion-fission chamber and laser systems). 

The IPM is being used to evaluate design trade-offs, do design optimization, and conduct sensitivity analyses to identify high-leverage areas for R&D. Once more fully developed and validated, the IPM results will be used to compare projected cost of electricity from the LIFE plant to other future power options. We describe key aspects of the IPM and report on the results of our systems analyses. Designs for various fission fuel options (natural and depleted U, spent nuclear fuel (SNF) and excess weapons grade Pu) are compared and evaluated as a function of key design variables such as fusion target yield and pulse repetition rate.
(This work performed under the auspices of the U.S. Department of Energy by Lawrence Livermore National Laboratory under Contract DE-AC52-07NA27344.)
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