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Nafassy Magnet: 8T, 1150 mm bore

NAFASSY:
* Nb;5Sn 8 T magnet

« Large (1150 mm) and
warm bore

« Variable temperature
measurements (4.5-77K)

» To test HTS and LTS
coiled samples
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Magnet and conductor sizes
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Conductor Production by ICAS Consortium

« 250 m of dummy conductor for setting the winding line

* 300 m of dummy conductor, for realizing the dummy
magnet (10 layers, 6 turns/layer instead of 47)

« 2 Km of superconducting conductor, manufactured and
leak tested

Italian Consortium for Applied
Superconductivity
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New Winding Line
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Shaking-hands joint
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pipe

4 Joints in shaking-
hands configuration,
developed and
patented by ENEA:

1) Cut and
Chromium etching

2) Compaction into a
0.1mm thick Cu
tube

3) Jacket
reconstruction

Joints, having the same
size of the conductor,
are embedded into the
winding.
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Terminations
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Exploded
bonded plate

Nafassy
conductor

SS cylinder for
mechanical
support during HT
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Magnet after winding

Stainless steel structure
providing mechanical
support to terminations

Insulation:

* Fiber glass tape wrapped on
the conductor, 1Tmm thick.

* The ground insulation
thickness is Tmm.

With L=190mH, t4.,,=1s and
Tdischarge=3+9S, the maximum
tension at the discharge is
V.. ..=1100V

maxX




Heat Treatment
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9 thermocouples
to monitor the
uniformity of the
temperature
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Heat Treatment of withess Samples

5 lengths of the strand used to cable the NAFASSY conductor have
been employed as witness samples during the heat treatment. All
samples have been heat treated, together with the 8T magnet, in
the oven manufactured by Criotec for the NAFASSY project.

500

The values of critical current as a
function of the magnetic field
are reproducible among the
different samples. In addition,
the values are also very similar
to the ones measured on a
reference sample, that has been
heat treated in a smaller oven in
s o w0 112 1 1 ENEA laboratories.
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Impregnation and preliminary tests

Standard Vacuum Pressure Impregnation:
1) Epoxy temperature: 60°C

2) Gelification Step: 10h @ 110°C
3) Curing: 24h @ 135°C

4) Cool down: 5°C/h

Paschen test under different
vacuum pressures: 120s @ 1000V
Results: R=1.4-1.7GQ
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Current Leads

20 kA HTS Current Leads (Re-BCO based)
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NAFASSY Laboratory

He storage: %> Cooling Tower: 20m3/h of water

V=30m?, P=12bar o [ at25°C, 300kW

-

Power supplier for
magnet biasing:
20kA, +25V/-20V
10kA, +50V/-40V

48 20KkA Current leads
Linde Refrigerator:

Lf”lﬂp
. # 200W @4.5K
¢ 500W @60K

i k =

Gas management il o % |
skid = v\Connectlon box
Superconduting
Magnet: 8T,
1150 mm bore

DC Power supplier
for samples:
50kA, +12V
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Concluding remarks

* Anew winding line and ovens for heat treatment and
impregnation of large solenoids have been realized

* The Nafassy Magnet has been manufactured

* Preliminary tests have been successful

... Next steps

* Final tests are in progress

* Assembling of the Nafassy magnet at the University of
Salerno

« Commissioning of the Nafassy facility
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