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Design Study of a RF Wave Heating System for

JAERI Experimental Fusion Reactor

TFusion Reactor System Laboratory
Division of Thermonuclear Fusion Research
Tokai Research Establishment, JAERI

(Received January 31, 1980)

A brief summary of the present status of RF power generation
and transmission technology is first given. Then design of JXFR wave
coupler using a multi-waveguide phased array is described. Covered
in the design study are structure of the coupler, its cooling, electrical
breakdown and power efficiency. Following are the results. (1) The
‘coupler fadiating RF wave of 8MW through a 90cmx60cm port of reactor
module is feasible. (2) Coupler design is influenced by neutron radi-
ation damage of the electrical conductor and insulator. (3) The allowa-

ble RF electric field intensity at plasma surfaces must be examined

for high power rating.

Keywords: Tokamak Reactor, Experimental Reactor,

RF Heating, Design Study, Microwave Coupler

The design study performed by Toshiba Corporation under contracts

with JAERI.
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Electrical Resistivity -

Change

Metal Exposure observod Romarks
Aluminum, high-purity annealed........ 2.2 108 /em? +40 % Exposed at ~— 100°C,
{36-Mev a particles) measured at
~—70°C
Aluminum, 28.......... . .00 4 % 101%/cm? faat +10% Exposed at 50°C,
neutrons messured at — 190°C
+0.7% | Exposed at 50°C,
measured at + 20°C
AlSi alloy (2.3 Si, in solution)........ 4.8 % 1018 /cm? fast l Negligible | Exposed at 50°C
neuirons
Copper OFHC....................... 2.2 % 104%/omi +30% Exposed at — 100°C,
{36-Mev « particlen} measured at — 170°C
1.5 x 101s/em? fast +0.2% Exposed at 50°C,
neutrona measured at 20°C
CuSn alloys:
LI - 1.7 X 101/cm? fast +0.39% | Exposed at ~50°C
neutrona )
S 4% Bh. e 1.7 X 1018/em? fast +0.0t % | Exposed at ~50°C
reutrons
CuZn alleya;
135 ZB. o o v e e e 1.5 % 10:8/em? faat +0.3% | Exposed at ~50°C
neutrons
6.39 20, . 1.5 X 108/cm? faat —0.659 | Exposed at ~50°C
neutrons
12.6% 20, . v i iaia e 1.5 X 1018/cm? {ast —1.8% | Exposed st ~50°C
neutrons
.2 A P.7 X 1008/em? fast Negligible | Exposed at ~50°C
ueutrons '
Iron alloys:
Type 304 B8, ... ... . i 4 X 101%/cm? fast +5% Exposed at 280°C,
neutrons measured at ~20°C
Type 347 88.. ... ... 7 X 108 /emd {18-Mev | +4% Exposed and mensured
deuterons) near — 150°C
Type 347 88.... ... ... o o 25 X 10 /cm? fast -1 Exponsed at 260°C,
neutrons measured at 25°C
Type 32IW 88........... 25 > 10w /cm? fast -7 Exposed at 260°C,
. nsutrons measured at 25°C
Nickel, type A...... ... 2 X 101" /cm? fast Negligible | Exposed at ~50°C
neutrona
Zireoninam, . - o . 2.2 x 1017/em? +60% Exposed at ~— [00°C,
{36-Mev particles) mensured at — 170°C
1.4 X 103/em? +6% Exposed at ~30°C,
thermal neutrons measured at 20°C
{~2 X 10v/cm? fast}
25 X 101%/em? fanst Negligible | Exposed at 260°C,
neutrona measured at 25°C
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TRANSMISSION POWER FLUX (kW,s/cm?2)
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