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Magneto-kinetic heating to fusion temperatures: Kinetic energy is transferred from array of axially
sequenced low field coils and thermalized by self compression into high field burn chamber
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Parameter/Issue Present/ ITER-era | Comments
Past Value Reactor
10 T employed by Green
Confining Field 05-10T 20T 2Tinr,=0.4 mby Rej
5T (12 T in mirror) by Wells
Pulse length At, (At/t;) 0.4 ms (1) 0.5ms (1) Pulsed fusion
External sustainment
Current drive power Not Needed Not Needed | What it is all about
Current drive efficiency
. . (minor radius = rs-(1-V2). r_ is
Major radius r, 0.02t00.2m 0.05m typically =% r_ in PHD FRCs
Elongation (l./2r,) 3to 10 15-20 o
Central density (range) 1x1021- 2x1023 1x102%3 Incrgqsed elgngatlon 's favorable to
- KV 0.5 (LSX 5 stability and is the result of | ~ r 04
e (Max) ke S ( ) with adiabatic compression
T, (max) keV 6 (TRISOPS) 5-10
. _ Axial Equilibrium constraint:
<B> within separatrix 0.76 to 0.98 0.87
<B>=(1-Y2x2) X, =rJr,
Energy confinement time 0.4 ms (LSX) 05-15ms | ForQ,,=1-3
FRC form/accel/comp time | 10 us (IPAC) 25 us Other quantities of interest:
lon axial transit time 0.25 ps (IPAC) 0.2 us AM~10m 1, ~0.05msp, =2.5cm
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Key Parameters (Continued)

Y
Parameter/Issue Present/ ITER-era Comments
Past Value | Reactor
Fusion power density 2x104 T-s 1-2x103T-s
PHD FRC is vacuum insulated.
, Convective end loss is dominant
2 2
Global particle transport 2 m?/s (LSX) | 0.2 m3s with (z ~ t.). D, ~ r.2/16% for
prolate FRC= D ~ n"¥/2 (LHD)
s is defined below. ¢ is FRC
Stability parameter s/ ¢ 4.7/ 7 (LSX) 3.3/ 15 elongation (I./2r,). Ratio < 0.5 for
good confinement
Fusion Energy (MJ) NA 1.5-5 MJ/pulse | Assumes 1 < Q<3
Neutron Wall loading 1—-*"10 MW/m?2 | A free parameter to be optlmlged
NA 1 —-*10 MW/mz2 | based on techn. and economics
Plasma exhaust (MW/m?) o :
Liquid wall for high power dens.
Heat load to wall - AT NA 50-150 kJ/m? Be PFC - particle flux negligible
(E;,=0.1E, and A,,;=3 m?) AT=66-200 °C | AT = 2E, (nkpC t)*/2
Magnetic pressure pulse NA 200 / 3500 bar Pulse is less than wall inertial

to wall / yield str Be tube

time so that impact is minor
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"DL== Low Q More Than Sufficient for

Fissile/Fusile Breeder Reactor
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6 e = (nth+(l+Mbl)ninnthQ_l)
Eor Mu@Q

6Li blanket (Lithium fission only) |
6Li + 232Th blanket |
(fission suppressed)

Epr - energy from fusion reaction
=17.6 MeV x Nyt

N, - therm. to elect. conv. eff. = 0.4

Ni, - 10N heating efficiency = 0.7

M, — effective blanket multiplication
=0.14 [°Li= 1.1 T + 4.8 MeV]
=2.0 [OLi,?®?Th=1.1T, 1.3233U +

49 MeV)
[233U,n = FP, 2.5 n+198 MeV]
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qus
Fusion electrical energy generation per fusion increases little beyond Q,, ~ 5

with high ion heating efficiency

*Blanket heating from fissile fuel production dominates electrical energy

production for Q. > 1
*Even for Q < 1 additional energy generation from bred fissile fuel dwarfs

energy production from Q = oo fusion alone



POL==2Ingestive Radiotoxicity for Fission,
Fusion, and Thorium Hybrid

Laboratory
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