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SUMMARY

Effect of a Test Blanket Module on the Toroidal Magnetic
Field Ripple in the ITER and Measures to Reduce the Ripple

Young-Dug BAE, Dong-Won LEE, Suk-Kwon KIM, Bong-Guen HONG
Korea Atomic Energy Research Institute, Daejeon 305-353

The ITER (International Thermonuclear Experimental Reactor) tokamak has 18
toroidal magnetic field (TF) coils, and the discreteness of these TF coils causes
toroidally non-axisymmetric perturbations of the magnetic field. It is called a TF
ripple and could lead to losses of high-energy particles, and an unfavorable heat load
on the plasma facing components. In the ITER design, a ferromagnetic insert (FI) is
employed to reduce the TF ripple, and an optimization of the FI design is ongoing.
Also, since test blanket modules (TBMs) will be installed in the ITER, which are
made of a ferromagnetic material, they also affect the TF ripple. We assessed the
effects of the thickness of the FIs on the TF ripple in order to optimize the FI. And
we analyzed how the TBMs distort the TF, and calculated the TF ripple for various
amounts of a ferromagnetic material and the positions of the TBMs. A simple
correction coil was adopted in order to reduce the TBM induced TF ripple to the
required value of 0.3 %. We proposed technically available measures to reduce the

TF ripple to the required value.
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Fig. 2-4. Calculated magnetic field configuration at a coil current of 9.1
MA-turn per each coil.
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Fig. 2-5. Toroidal magnetic field profile at the plasma separatrix
(R=8.28 m)for a coil current of 9.1 MA-turn per each coll.
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Fig. 2-12. Toroidal magnetic field profile at the plasma separatrix with
a TF coil current of 4.55 MA-turn for various thicknesses of the Fls.
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Fig. 2-13. Toroidal ripple as a function of the FI thickness
at the coil currents of 9.1 and 4.55 MA-turn.
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Fig. 2-14. Design of the Korean HCML TBM.
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Fig. 2-15. Cross-sectional view of the Korean HCML TBM (left) and the
simplified model (right) for a magnetostatic analysis.
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Fig. 2-16. Calculated magnetic field configuration with two TBMs at a
coil current of 9.1 MA-turn for the FI's thickness of 535 mm.
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Fig. 2-17. Toroidal magnetic field profile at the plasma separatrix with
a TF coil current of 9.1 MA-turn with TFc only, with FIs, and with FIs
and TBMs.
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Fig. 2-18. TF ripple as a function of the reduced amount
of a ferromagnetic material.
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Fig. 2-23. Toroidal magnetic field ripple for various CC currents.
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Fig. 2-24. Toroidal magnetic field ripple as a function of the CC current
for various amounts of the ferromagnetic material in the TBM.
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Fig. 2-25. Toroidal magnetic field ripple as a function of the CC current
for various recess distances of the TBM.
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Fig. 2-26. Toroidal magnetic field ripple as a function of the CC current
for the case of the reduced amount of the ferromagnetic material of 30
% in the TBM and the recess distance of +15 cm.
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assessed the effects of the thickness of the FIs on the TF ripple in order to
optimize the FI. And we analyzed how the TBMs distort the TF, and calculated the
TF ripple for various amounts of a ferromagnetic material and the positions of the
TBMs. A simple correction coil was adopted in order to reduce the TBM induced
TF ripple to the required value of 0.3 %. We proposed technically available

measures to reduce the TF ripple to the required value.
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