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A field reversed configuration (FRC) [1] has many advantages as a fusion power plant because of high beta (ratio of plasma pressure to magnetic field pressure) of a FRC fusion core and geometric and magnetic simplicity.

The main advantages of a D-3He fusion reactor [2,3] in comparison with a D-T power plant are low radioactivity, low cost and low long-lived radioactive inventory.

The radial size index S* and S*/k (k is elongation) scaling are used for definition the condition of FRC gross stability. Optimization on maximum plasma Q-value, small neutron wall load, high system efficiency and lower cost of electricity are made. The reactor invokes electrostatic direct and thermal energy conversion systems. The net electrical power converges to a 1000 MW.

D-3He power plants will probably require lunar helium-3 fuel, which is discussed separately in the present work. Some aspects of fusion-product physics in a FRC are considered too. Comparison of the main parameters of tokamak and FRC power plants fueled with D-T or D-3He are made and indicate that a D-3He FRC power plant would be very attractive.

Formation of the FRC based on rotating magnetic field (RMF) current drive [4] has been chosen for the reference case in this paper. This is a very attractive method for both increasing the flux and sustaining the current in a FRC. The present study analyzes questions of equilibrium, macroscopic stability, confinement times, power flows, current drive and power conversion. The global plasma power balance is taken into consideration. 

In the present work a conceptual design of a D-3He FRC fusion reactor [5] was carried out. We have studied the physics and economics of a low-radioactivity FRC power plant. The estimated cost of electricity (COE) is low compared with D-T tokamak and FRC reactors. The total mass of the reactor is much smaller than D-T or fission power plants. Together with simplicity and relatively easy maintenance, this makes a D-3He FRC power plant the most handsome and powerful candidate for a fusion reactor.
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