dEIIA 2t 12N J0IES &

ASA @I N2 g & ds8)}

Development and Test results of the Dielectric Evaluation System
for a Helium Gas Cooled HTS Cable
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Abstract: The novel type of cable under
consideration is cooled by gaseous Helium at
elevated pressure. Helium is known for having poor
electric breakdown strength; therefore the dielectric
capabilities of this type of cable must be tested
under conditions similar to the envisaged operation.
In order to study the dielectric performance we have
designed and built a novel high pressure cryostat
rated at 2.17 MPa which has been used for testing
model cables of lengths of up to 1 m. The cryostat
is an open system where the gas is not
re—circulated. This allows maintaining a high purity
of the gas. The target temperature range is between
40 K and 70 K. This substantially increases the
critical current density of the HTS compared to 77
K, which is the typical temperature of cables cooled
by liquid nitrogen. The cryostat presented allows for
adjusting the temperature and keeping it constant
for the time necessary to run a complete dielectric
characterization test. We give a detailed description
of the cryostat. Measurements of partial discharge
inception voltages as well as the temperature
distribution along the model cables as a function of
time are presented.

Key Words: cryogenics, dielectrics, HTS cable,
helium gas, partial discharge.
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Fig. 1. Schematic diagram of the high pressure
cryostat and temperature sensor locations.

Fig. 2. Photograph of cryostat. The flexible steel
hose connects the pressure vessel with the vacuum
pump (not shown).
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i 250 mm ; 720 mm |

Ceramics ; DNAD flange
feed-through

(SST 20855CA)

(a) Original ceramic feed-through

*Epoxy resin cast(Stycast 2850FT)
*Degassed in vacuum
*Cured in high pressure N, gas

(R

(b) Modified feed-through

Fig. 3. Original ceramic feed-through and
modified feed-through with all cavities filled
with epoxy resin and extending the cast to
increase creepage distance.
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(b) Photograph

Fig. 4. Layout of the model cable.
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Fig. 5. System configuration of the partial discharge
measurement system.
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Fig. 6. Procedures for evaluating the dielectric and
thermal properties of a helium gas cooled HTS
cable.
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Fig. 7. Partial discharge measurement of the model
cable.
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Fig. 8. Temperature data over time along dummy
cable diameter and length. Numbers correspond to
positions given in Fig. 1.
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