6.3 Life Cycle Costs

The elements of the NCSX life-cycle cost are as follows:

· Major Item of Equipment fabrication (FY‑2003-07): $73.5M as spent

· Research preparation (FY‑2003 through 2007/3Q): $17.2M as spent

· Annual Research Operations budgets: $28M/year in constant FY‑03 dollars.

· Facility operations: $12.3M/year

· Research and upgrades: $15.8M/year

· Decommissioning and disposal: $2M.

Note on Research Operations: Annual research operations costs are for a typical year, and consist of facility operations, equipment upgrades, and research. PPPL will be responsible for facility operations. PPPL and ORNL will be responsible for facility upgrades. Responsibilities for research and diagnostics will be multi-institutional. The national estimate given here is based on operating cost data from the PPPL-operated National Spherical Torus Experiment (NSTX), a facility comparable to NCSX in size, scope, and collaborative aspects. The main uncertainty is that it is not known how long NCSX will operate. Fusion experiments like NCSX are expected to operate for at least 10 years, but some have operated as long as 25 years, undergoing major reconfigurations in the process.  In the absence of a well-defined timeline, the annual operating budget estimates are quoted in constant FY‑2003 dollars.

Facility operations component: The estimate assumes that both NCSX and NSTX are operating at PPPL as relatively mature facilities, resulting in cost-saving efficiencies for both projects. The facility operations estimate for the two machines combined is about $25.6M, only $10.2M more than operating NSTX alone. The NSTX project will realize a savings of about $2.2M/year as a benefit of combined operation.

Research and upgrades component: Estimates for annual research and upgrade costs are in the range typical of NCSX-scale experiments, including NSTX. Within the total envelope, the split between research and upgrades is expected to vary over time, with more emphasis on upgrades in the early years and less as end of life is approached. 
Note on Decommissioning and Disposal: At the end of NCSX’s operating life, the remaining equipment will be removed and it is expected that these activities should be routine and relatively inexpensive, although a small amount of radioactive activation and/or contamination of the structures is expected. The decommissioning and disposal cost estimate is based on the actual costs of removing the Princeton Large Torus (PLT) and Princeton Beta Experiment-Modified (PBX‑M) devices in recent years.

