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Abstract

Two sets of 6 fast-pulsed vertical and two sets of 4 fast-
pulsed horizontal dilutor kicker magnets form part of the
so-called LHC beam dumping system, which removes the
counter-rotating beams safely from the collider onto an ab-
sorber block. Each vertical and horizontal diluter magnet is
powered by a pulse generator via a low-impedance trans-
mission line resulting in maximum damped sinusoidal
voltage of 16 kV and a maximum damped sinusoidal cur-
rent pulse of 30 kA. The fast-pulsed dilutor kickers mag-
nets, MKBV and MKBH, consist of a steel yoke with ex-
citation coils, which are immersed in the accelerator vac-
uum. As part of a consolidation program, high-voltage in-
sulated coil spares will be manufactured. The coils are
composed of conductor bars of quasi-rectangular cross-
section, junction pieces, and conductor contact pieces. The
coils are completely insulated for the 16 kV and 10 kV peak
voltages. The surface of the insulation is coated with a
sistive layer and connected to earth. The connector co
terminals are moulded sockets, surrounded by stress
This paper describes the design of the MKBV and
kicker magnets, focusing on the fabrication proece
validation tests for both types of coils.
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Figure 1: Diluted beam sweep on the dump block.
Blue: nominal particles, red: particles in filled abort gap.
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KBV KICKER MAGNET COIL

BV is a window-frame magnet that consists of a
vith a two-turn excitation winding. The yoke is
composed of tape-wound cores made from 50 pm thick Si-
steel, into which a gap is cut, as shown in Fig. 2.

1. Magnet gap
2. Conductor of high-voltage coil
3. Insulation of high-voltage coil

4. Tape-wound core
5. Epoxy C-core moulding
6. Frame

Figure 2: Cross-section of the MKBV magnet.

Three cores are moulded using a charged epoxy into a
unit which form a triple pack.

During the assembly of a magnet, these triple packs are
stacked up longitudinally to the required yoke length.



The two-turn coil comprises four copper bars of quasi-
rectangular cross section, three junction pieces and two
conductor contact pieces, as show in Fig. 3. The coil is
completely insulated with a minimum insulation thickness
of 1.5 mm. On the straight section of the coil, each pair of
conductors have a further common over-insulation of
3.25 mm thickness. The full coil is coated with a semi-
conductive layer (Fig. 4) .

1. Conductor contact piece
2. Tape-wound Core

3. Straight conductor
4. Junction pieces

Figure 3: MKBYV High-Voltage coil schematic.
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are individually brazed.

The coil insulation system is threefold. First, each indi-
vidual straight conductor is insulated using pre-impreg-
nated tape and hot pressed to calibrated dimensions. Two
such conductors are then assembled and further over-insu-
lated with pre-impregnated mica tape, using the hot-press-
ing technique to form a conductor pair.
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Figure 5: Current density and magnetic field distribution.



MKBH KICKER MAGNET COIL

The MKBH is a window-frame magnet that consist of a
steel yoke with a one-turn excitation winding. The yoke is
composed of tape-wound cores of 50 pm thick Si-steel,
into which a gap is cut. Two cores are moulded using a
charged epoxy into a unit which form a twin pack (Fig. 6).
During the assembly of a magnet, these twin packs are
stacked up longitudinally to the required yoke length.

1. Magnet gap
2. Conductor of high-voltage coil
3. Insulation of high-voltage coil

4. Epoxy C-core moulding
5. Tape-wound core
6. Frame

Figure 6: Cross-section of the MKBH magnet.
The one-turn coil is composed of two coppe

quasi-rectangular cross section, one junction piece
conductor contact pieces as show in Fig. 7. The,coi

1. Conductor contact piece
2. Straight conductor

3. Tape-wound Core
4. Junction piece

Figure 7: MKBH High-Voltage coil schematic.

MKBH COIL FABRICATION PROCESS

The conductors of the high-voltage coils are manufac-
tured from highly conductive electrolytic copper (OFE),
cold-rolled to a half-hard condition, with a chemical

composition of Cu>99.99 % and O> <5 ppm. The junction
piece is individually brazed.

The coil insulation is obtained by applying a dry tape-
wound followed by vacuum pressure impregnation (VPI).

Finally, a conductive graphite coating is applied, provid-
ing a surface resistivity of 500 4+ 100 Q/o. Before the
moulding of the contact pieces a high-voltage test at
26 kV rms to ground (graphite coating), 50 Hz for 5
minutes, is performed on the assembled coil, 1.5 times the
operational voltage.

The completed coil is then subjec
test, between the conductor and the
ing, at 22 kV rms, 50 Hz for 5 mi
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CONCLUSION

everal years of operation, the coils have proven
ess in demanding conditions. By combining
optimised copper geometries with reliable pre-impreg-
nated and dry-tape insulation schemes, together with hot-
pressing, VPI and a controlled semi-conductive coating,
the coils achieve consistent performance up to 30 kA and
25 kV. Final high-voltage qualification tests at 22 kV rms,
along with inter-turn tests at 13 kV rms, confirm sufficient
insulation margins.

Regarding insulation, both techniques yield excellent re-
sults. The selection of which will be applied for the fabri-
cation of the new coils will ultimately be industry-driven,
with dimensional compatibility as the only constraint.

Overall, this work validates both coil designs and fabri-
cation process that ensures safe and reliable beam dilution
for high-energy LHC operation.
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