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FIRE design is in pre-conceptual phase with different design > ﬁg%‘#" ?Jté)(\)/\?esr performed for DT pulses with 200 MW of

options and operation scenarios being considered > Four pulses per day with pulse width of 20 seconds and 3
> DT pulses with widths up to 20 s and fusion powers up to 200 hours between pulses
MW produce atotal of 5 TJ of fusion energy > Calculations also performed for DD pulses with 1 MW of

: : . : fusion power
» DD pulses with different widths and fusion powersup to 1 MW :
yield total fusion energy of 0.5 T » Total fusion energy 5STJDT and 0.5 TJDD

A double walled steel VV with integral shielding adopted

V'V thickness varies poloidally from 5 cm 1n inboard region to 54
cm 1n outboard region

» The PFC include Be coated Cu FW and divertor plates made of
tungsten rods mounted on water-cooled Cu heat sink
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» Hybrids of polyimides and epoxies could provide radiation
Total Magnet Nuclear Heating in 16 TF Coils resistant insulators with friendly processing requirements
Peak end-of-life He Production in VV » In FIRE design with wedged coils and added compression
ring, the TF inner leg insulation does not have to have

» Critical issues for copper alloys include low-temperature embrittlement and
high-temperature thermal creep

> |nsulators with radiation tolerance up to ~ 1.5x10'° Rads under FIRE load
conditions should be used

for 200 MW DT Shots

Magnet Nuclear significant bond shear strength >

Heating (MW) | He appm W—— > Peak shear stresses occur af top and bottom of 1B leg > Actmty and decay heat values after shutdown are Iovx./ | |
IB region 229 1B ml(_jplane 0.11 Allowing for Rewelding behind divertor. End-of-life dose to insulator at this location > Following DT shots hands-on ex-vessel maintenance is possible with the
OB region 0.05 OB midplane | 0.15 > Contribution from DD shots ~10° Rads 110 cm shield plug in midplane ports and the 20 cm shield at top of TF coil
Divertor region 2.1 Divertor 0.016 very small (<0.15%) > Magnet insulation materials with radiation tolerance to > All components would qualify for disposal as class C LL\W according to
Total 25 05 1.5x10% Rads under FIRE load conditions need to be both 10CFR61 and Fetter limits

developed.






