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Material Characterisation for HYDC Applications
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Material Characterisation for HYDC Applications
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Material Characterisation for HYDC Applications

A 4

Do we need to consider electric stress history

when characterising HVDC materials?
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Agenda

Theoretical Considerations

Results and Interpretation

Concluison and Outlook
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Theoretical Considerations
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Theoretical Considerations — Charge Decay
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Theoretical Considerations

Possible Effects of pre-Stress

1. number of intrinsic charge carriers

2. material changes (conformation, chain
scissions, ...)
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Experiment Description

Stress Profiles

EB1 RP1.1 RP1.2 EB2
60 - E
o 5=
S b =2
= 20 b=
i Ly R
0 8h 12,5h 0,5h 4h 0

Seite 10

Materials

6 different silicone rubbers
varying electrode material,
coupling and sample preconditioning

0,5mm, 1 mm, 2 mm
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modified from *

Spelzhausen et al. ,Parameter Optimization and

Improvement of Space Charge Measurements with the Laser
Induced Pressure Pulse Method“ in VDE Fachtagung
Hochspannungstechnik 2018, isbn: 978-3-8007-4807-5.

more details in: [8,10]
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Results and Interpretation
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Results LSR1
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Results LSR1
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Results LSR1
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Results: Correlating Space Charges and Current
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Results LSR1 + ES1 Anode + ES2 Anode
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Interpretation: Analysis of Space Charge Build-Up during the
Beginning of Consecutive Electric Stress Application LSR3
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Interpretation: Analysis of Space Charge Decay LSR3

charge neutralisation [10]
electron injection by compensation
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Interpretation: Build-Up after Polarity Reversal LSR3
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Interpretation: Build-Up after Polarity Reversal LSR3
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Agenda

Conclusion and Outlook
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Conclusion

Do we need to consider electric stress history

when characterising HVDC materials?
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Conclusion

Service relevant
properties

Considering repeated
stress application
helpful and necessary

Only controlled
reuse of
specimens
advisable

Identification of
initial processes
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Outlook

Further investigations with:

other materials multi-dielectric sample
(EPDM, XLPE, PP-TPE) arrangements
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Thank you very

much for your attention!

Parts of the work were funded by the German
BMWE (Bundesministerium far Wirtschaft und
Energie) as part of the ROSIS project
(03EI4055A). The authors would like to thank
Wacker Chemie AG for providing the specimens.
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