
UNITY (UNique Integrated Testing facilitY) 
is a world first integrated testing facility for 
fusion power plant systems.

Three “world-first” demonstrations with UNITY
1. Feasibility of generating electricity from 

fusion energy
2. Heat extraction and conversion of thermal 

energy extracted from the blanket into 
electrical energy

3. A high-temperature energy utilization system 
using liquid metals within the fusion plant

Kyoto Fusioneering (KF) is developing two key 
cycles necessary for the stable and sustainable 
operation of a fusion reactor.

Fuel Cycle
Extracted tritium (fuel) from the breeding blanket 
and the exhaust gases is treated and reinjected into 
the torus. Our technologies for hydrogen purification, 
isotope separation and vacuum pumping are key.
Thermal Cycle
Captures the energy generated by the fusion reaction 
as thermal energy and converts it into electricity and 
other utilizable forms such as hydrogen. Due to the 
unique environment of a fusion plant, (i.e., high 
neutron flux, strong magnetic fields, high 
temperatures) effective design of the thermal 
cycle components is required to achieve high energy 
efficiency.

Kyoto Fusioneering – Our Focus Points -

A high-power, high-frequency oscillation heating device 
primarily used for plasma ignition, electron heating, and 
plasma instability suppression. KF has commercialized it 
by consolidating the technologies accumulated by QST 
and Japanese manufacturers. KF leads the process of 
design and testing of gyrotrons and delivers to research 
institutions and startups.

Three strengths of the KF gyrotron
1. Multiple frequencies, typically around three 

frequencies
2. Stable at high power (up to 1MW)
3. A high-power efficiency – approximately 50% of input 

power conversion to output power

Currently recruiting Interns and Staff Kyoto Fusioneering Career

UNITYproject

Plant Techdevelopment

Gyrotrondevelopment & supply

▼About KF

Thermal cycle

Fuel cycle
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