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▪ TBR reduction rate for single port or limiter, and TBR reduction rate for the entire 360° model. (units: %)

▪ Limiter configuration on MCNP models
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• 4 x inboard mid-plane limiter (IBL)

• 4 x outboard mid-plane limiter (OBL)

• 8 x upper port limiter (UPL)

• 4 x lower mid-plane limiter

• 3 x Neutral Beam Injector (NBI) systems

• 9 x Electron cyclotron (EC) antennas
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• TBR reduction from limiter and NBI and EC

• Each limiter, NBI and EC port effect on TBR

• Effect analysis for each various heterogeneous BB concepts

• HCPB, WCLL, WLCB concepts

Homogeneous HCPB5) Homogeneous WCLL5) Heterogeneous HCPB Heterogeneous WCLL Heterogeneous WLCB
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EC 0.272 2.448 0.261 2.350 0.218 1.966 0.266 2.397 0.185 1.661

NBI 0.160 0.480 0.240 0.720 0.218 0.655 0.266 0.799 0.185 0.554

UPL 0.612 4.896 0.499 3.990 0.517 4.135 0.440 3.522 0.503 4.022

IBL

0.773 3.092 0.803 3.210

0.192 0.767 0.212 0.848 0.165 0.662

OBL (mid-plane) 0.373
2.984

0.386
3.087

0.299
2.393

OBL (lower) 0.373 0.386 0.299

Total in tokamak 10.916 10.270 10.507 10.653 9.292
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Regardless of the BB concepts TBR reduction due to 

limiter, NBI and EC – up to 11%

▪ Conclusion


