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�)�L�J���� ���Ò��Qualitative behavior of electrical life lines with and without the
occurrence of PD (straight lines on log-log coordinate system, according to
(6)). A: no PD. B: PD incept during operation at time tPD. C: PD incept at
the beginning of load operation
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�I�U�H�T�X�H�Q�F�\���R�I���R�F�F�X�U�U�H�Q�F�H���R�I���D���J�L�Y�H�Q���Y�R�O�W�D�J�H���L�P�S�X�O�V�H���Z�L�W�K���D�Q���H�O�H�F�W�U�L�F
�I�L�H�O�G�� �D�P�S�O�L�W�X�G�H�� �L�Q�� �W�K�H�� �U�D�Q�J�H�� �>E�S����E�S�×+�×�GE�S�@����ȕ�� �L�V�� �W�K�H�� �V�K�D�S�H
�S�D�U�D�P�H�W�H�U���R�I���W�K�H���:�H�L�E�X�O�O���G�L�V�W�U�L�E�X�W�L�R�Q���R�I���I�D�L�O�X�U�H���W�L�P�H�V������������

�,�I���� �M�X�V�W�� �I�R�U�� �V�L�P�S�O�L�I�L�F�D�W�L�R�Q���� �U�H�I�H�U�H�Q�F�H�� �L�V�� �P�D�G�H�� �W�R�� �������� �I�R�U�� �D�� �W�Z�R��
�O�H�Y�H�O�� �V�W�U�H�V�V�� �Y�D�U�L�D�W�L�R�Q�� �Z�K�L�F�K�� �R�F�F�X�U�V�� �I�R�U�� �W�R�W�D�O�� �W�L�P�H�V��t���� �D�Q�G��t���� �G�X�U�L�Q�J
�R�S�H�U�D�W�L�R�Q�����W�K�H���U�H�V�X�O�W�L�Q�J���O�L�I�H����L�×=�×t���×���×t�������F�D�Q���E�H���R�E�W�D�L�Q�H�G��

δ
t2

L1
+

t2

L2
= 1 ��������

�Z�L�W�K��δ = t1/t2����L�����D�Q�G��L�����F�D�Q���E�H���R�E�W�D�L�Q�H�G���W�K�U�R�X�J�K���W�K�H���L�Q�Y�H�U�V�H���S�R�Z�H�U
�P�R�G�H�O�������������Z�L�W�K�R�X�W���W�K�H���I�U�H�T�X�H�Q�F�\���U�D�W�L�R���L�Q���F�D�V�H���R�I���'�&���V�W�U�H�V�V����

�)�L�J���� ���Ò��Example of a voltage waveform at the terminals of a two-level
voltage-converter fed load, where the commutation peak voltage is
highlighted. Ua = inverter dc-bus voltage, UP = peak voltage at the load
terminals, Upk/pk = peak-to-peak voltage at the fundamental frequency,
U’pk/pk = peak-to-peak voltage at the impulse repetition frequency. Uj = 
jump voltage

��

�)�L�J���� ���Ò��Experimental life lines obtained for insulated wires aged at 50 Hz
(f0) and 10 kHz (f) with PD (tests in air) and without PD (tests in oil). The
values of VEC from (6) are reported

��

�)�L�J���� ���Ò��Ageing function, (1), (β), as a function of time, for two different
stress magnitudes, S1>Sβ
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���K�W�W�S�������F�U�H�D�W�L�Y�H�F�R�P�P�R�Q�V���R�U�J���O�L�F�H�Q�V�H�V���E�\���Q�F���Q�G������������



�7�R�� �V�X�S�S�R�U�W�� �W�K�H�� �Y�D�O�L�G�L�W�\�� �R�I�� �D�� �V�X�S�H�U�S�R�V�L�W�L�R�Q�� �H�I�I�H�F�W�� �D�J�H�L�Q�J�� �P�R�G�H�O��
�O�H�W���X�V���F�R�Q�V�L�G�H�U���D���S�U�D�F�W�L�F�D�O���F�D�V�H���R�I���D���'�&���F�D�E�O�H���V�X�E�M�H�F�W�H�G���W�R���U�H�S�H�D�W�H�G
�Y�R�O�W�D�J�H�� �S�R�O�D�U�L�W�\�� �L�Q�Y�H�U�V�L�R�Q�V���� �'�X�U�L�Q�J�� �V�X�S�S�O�\�� �Y�R�O�W�D�J�H�� �Y�D�U�L�D�W�L�R�Q���� �D�V�� �L�W
�Z�L�O�O�� �E�H�� �V�K�R�Z�Q�� �L�Q�� �W�K�H�� �Q�H�[�W�� �V�H�F�W�L�R�Q���� �3�'�� �F�D�Q�� �L�Q�F�H�S�W���� �W�K�X�V�� �W�K�H�� �D�J�H�L�Q�J
�U�D�W�H���Z�L�O�O���L�Q�F�U�H�D�V�H���V�L�J�Q�L�I�L�F�D�Q�W�O�\���I�R�U���W�K�H���G�X�U�D�W�L�R�Q���R�I���W�K�H���H�O�H�F�W�U�L�F���I�L�H�O�G
�W�U�D�Q�V�L�H�Q�W�� ���Z�K�L�F�K�� �F�D�Q�� �O�D�V�W�� �H�Y�H�Q�� �W�K�R�X�V�D�Q�G�V�� �R�I�� �P�L�Q�X�W�H�V������ �)�L�J���� ��
�G�L�V�S�O�D�\�V�� �W�K�H�� �V�X�S�S�O�\�� �Y�R�O�W�D�J�H�� �Z�D�Y�H�I�R�U�P�� �D�Q�G�� �W�K�H�� �U�H�V�X�O�W�L�Q�J
�V�X�S�H�U�S�R�V�L�W�L�R�Q�� �H�I�I�H�F�W���� �I�R�U�� �W�K�H�� �D�J�H�L�Q�J�� �U�D�W�H�� �F�D�O�F�X�O�D�W�L�R�Q���� �X�Q�G�H�U�� �W�K�H
�D�V�V�X�P�S�W�L�R�Q�V���W�K�D�W���>�����@����

�‡ �D�� �S�R�V�L�W�L�Y�H�� �V�W�H�D�G�\�� �D�S�S�O�L�H�G�� �H�O�H�F�W�U�L�F�� �I�L�H�O�G���� �R�I�� �P�D�J�Q�L�W�X�G�H��E���� �L�V
�H�T�X�L�Y�D�O�H�Q�W�����I�U�R�P���W�K�H���Y�L�H�Z�S�R�L�Q�W���R�I���P�D�W�H�U�L�D�O���D�J�H�L�Q�J�����W�R���D���Q�H�J�D�W�L�Y�H
�H�O�H�F�W�U�L�F���I�L�H�O�G���R�I���W�K�H���V�D�P�H���L�Q�W�H�Q�V�L�W�\�����D�V���P�H�Q�W�L�R�Q�H�G�����D�J�H�L�Q�J���U�D�W�H���L�V
�J�R�Y�H�U�Q�H�G���E�\���W�K�H���V�W�U�H�V�V���S�H�D�N���Y�D�O�X�H����

�‡ �D�O�O�� �W�K�H�� �S�U�R�F�H�V�V�H�V�� �U�H�O�D�W�H�G���W�R�� �Y�R�O�W�D�J�H�� �U�H�Y�H�U�V�D�O�� �D�U�H�� �F�R�Q�I�L�Q�H�G�� �Z�L�W�K�L�Q
�W�K�H�� �W�L�P�H�� ���U�H�O�D�W�L�Y�H�O�\�� �V�K�R�U�W���� �F�R�P�S�D�U�H�G�� �W�R�� �O�L�I�H���� �V�W�D�U�W�L�Q�J�� �Z�L�W�K�� �D�Q�G
�H�Q�G�L�Q�J���L�P�P�H�G�L�D�W�H�O�\���D�I�W�H�U���W�K�H���L�Q�Y�H�U�V�L�R�Q��

�%�D�V�H�G���R�Q�����������������������D�Q�G���)�L�J�����������L�W���F�D�Q���E�H���Z�U�L�W�W�H�Q��
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�Z�K�H�U�H��L��E,λ�����L�V���L�Q�V�X�O�D�W�L�R�Q���O�L�I�H���D�W���D���I�L�H�O�G��E���Z�L�W�K���S�R�O�D�U�L�W�\���U�H�Y�H�U�V�D�O���D�W
�W�K�H���I�U�H�T�X�H�Q�F�\��λ����L��E���� �L�V���O�L�I�H���D�W���D���F�R�Q�V�W�D�Q�W���I�L�H�O�G��E����L��λE���� �L�V���O�L�I�H���G�X�H
�R�Q�O�\���W�R���S�X�O�V�H�V���R�I���D�P�S�O�L�W�X�G�H��E���D�Q�G���I�U�H�T�X�H�Q�F�\��λ�����V�H�H���)�L�J�����������,�I��N��E,λ��
�L�V�� �W�K�H�� �W�R�W�D�O�� �Q�X�P�E�H�U�� �R�I�� �S�X�O�V�H�V�� �W�R�� �I�D�L�O�X�U�H�� �L�Q�� �W�K�H�� �I�R�U�P�H�U�� �F�D�V�H�� �D�Q�G��NE
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=
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�Z�K�L�F�K���K�D�V���W�K�H���V�D�P�H���I�R�U�P���D�V���W�K�H���V�X�S�H�U�S�R�V�L�W�L�R�Q���H�I�I�H�F�W���P�R�G�H�O�������������7�K�H
�O�L�I�H�� �X�Q�G�H�U�� �P�D�[�L�P�X�P�� �H�O�H�F�W�U�L�F�D�O�� �V�W�U�H�V�V��E�� �D�Q�G�� �Y�R�O�W�D�J�H�� �S�R�O�D�U�L�W�\
�L�Q�Y�H�U�V�L�R�Q���D�W���U�D�W�H��λ����L��E, λ�������F�D�Q���E�H���W�K�H�Q���G�H�U�L�Y�H�G���D�V��
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λ
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�)�L�J���� ���� �V�K�R�Z�V�� �H�[�S�H�U�L�P�H�Q�W�D�O�� �U�H�V�X�O�W�V�� �R�I�� �O�L�I�H�� �W�H�V�W�V�� �S�H�U�I�R�U�P�H�G�� �R�Q
�S�R�O�\�P�H�U�L�F�� �F�D�E�O�H�� �P�R�G�H�O�V�� �Z�L�W�K�� �D�Q�G�� �Z�L�W�K�R�X�W�� �Y�R�O�W�D�J�H�� �S�R�O�D�U�L�W�\
�L�Q�Y�H�U�V�L�R�Q�� ���D�W�� �L�Q�Y�H�U�V�L�R�Q�� �U�D�W�H�� �������� �D�Q�G�� ���Ó�K�í�������� �I�L�W�W�L�Q�J�� �W�R�� �W�K�H�� �L�Q�Y�H�U�V�H��
�S�R�Z�H�U�� �P�R�G�H�O���� ���������� �I�R�U�� �O�L�I�H�� �Z�L�W�K�R�X�W�� �S�R�O�D�U�L�W�\�� �L�Q�Y�H�U�V�L�R�Q���� �D�Q�G�� ���������� �I�R�U
�O�L�I�H���Z�L�W�K���S�R�O�D�U�L�W�\���L�Q�Y�H�U�V�L�R�Q�����,�W���L�V���Q�R�W�H�Z�R�U�W�K�\���W�K�D�W���W�K�H���I�L�W���W�R���P�R�G�H�O��������
�L�V���T�X�L�W�H���J�R�R�G�����I�R�U���S�R�L�Q�W�V���Z�L�W�K�R�X�W���Y�R�O�W�D�J�H���L�Q�Y�H�U�V�L�R�Q�����E�X�W���D�O�V�R���W�K�D�W���W�K�H
�O�L�I�H�� �S�R�L�Q�W�V�� �Z�L�W�K��λ�×� �×�������� �D�Q�G�� ���Ó�K�í���� �D�U�H�� �F�O�R�V�H�� �W�R�� �W�K�H�� �W�K�H�R�U�H�W�L�F�D�O�� �O�L�Q�H�V
�G�U�D�Z�Q���E�\���P�H�D�Q�V���R�I�������������I�R�U���V�X�F�K���I�U�H�T�X�H�Q�F�L�H�V�����7�K�H�U�H���L�V�����K�R�Z�H�Y�H�U�����D�Q
�L�P�S�O�L�F�L�W�� �D�V�V�X�P�S�W�L�R�Q�� �L�Q�� �W�K�H�� �P�R�G�H�O���� �W�K�D�W�� �L�V����NE�� �L�Q�Y�H�U�V�L�R�Q�V�� �R�I
�D�P�S�O�L�W�X�G�H��E�� �D�U�H�� �Q�H�H�G�H�G�� �W�R�� �E�U�H�D�N�G�R�Z�Q�� �L�Q�V�X�O�D�W�L�R�Q�� �L�U�U�H�V�S�H�F�W�L�Y�H�O�\�� �R�I
�W�K�H���L�Q�Y�H�U�V�L�R�Q���I�U�H�T�X�H�Q�F�\����λ��

�,�W�� �L�V�� �Q�R�W�H�Z�R�U�W�K�\�� �W�K�D�W�� �Z�K�L�O�H�� �D�F�F�H�O�H�U�D�W�H�G�� �O�L�I�H�� �P�R�G�H�O�O�L�Q�J�� �Q�H�H�G�V�� �W�R
�E�H�� �V�X�S�S�R�U�W�H�G�� �E�\�� �V�X�I�I�L�F�L�H�Q�W�� �H�[�S�H�U�L�P�H�Q�W�D�O�� �G�D�W�D���� �L�W�V�� �S�U�R�F�X�U�H�P�H�Q�W
�U�H�T�X�L�U�H�V���J�H�Q�H�U�D�O�O�\���O�R�Q�J���D�Q�G���H�[�S�H�Q�V�L�Y�H���W�H�V�W�L�Q�J�����7�K�H���P�H�U�L�W���R�I���D���J�O�R�E�D�O
�D�S�S�U�R�D�F�K���� �D�V�� �S�U�H�V�H�Q�W�H�G�� �K�H�U�H���� �L�V�� �D�O�V�R�� �L�Q�� �G�U�L�Y�L�Q�J�� �W�H�V�W�L�Q�J�� �S�U�R�F�H�G�X�U�H�V
�D�Q�G�� �S�U�R�Y�L�G�L�Q�J�� �T�X�D�O�L�W�D�W�L�Y�H�� �D�Q�G�� �T�X�D�Q�W�L�W�D�W�L�Y�H�� �D�V�V�H�V�V�P�H�Q�W�� �R�I�� �W�K�H
�S�R�W�H�Q�W�L�D�O�� �H�I�I�H�F�W�� �R�I�� �V�W�U�H�V�V�H�V�� �R�Q�� �D�J�H�L�Q�J�� �S�U�R�F�H�V�V�H�V�� �D�Q�G�� �L�Q�V�X�O�D�W�L�R�Q
�G�H�V�L�J�Q��

���Ñ�)�D�F�W�R�U�V�� �R�I�� �L�Q�I�O�X�H�Q�F�H�� �D�F�F�H�O�H�U�D�W�L�Q�J�� �W�K�H�� �D�J�H�L�Q�J
�S�U�R�F�H�V�V�� �X�Q�G�H�U�� �'�&�� �D�Q�G�� �$�&���� �I�L�H�O�G�� �G�L�V�W�U�L�E�X�W�L�R�Q���� �3�'�V
�D�Q�G���V�S�D�F�H���F�K�D�U�J�H

���������(�O�H�F�W�U�L�F���I�L�H�O�G���G�L�V�W�U�L�E�X�W�L�R�Q

�7�K�H���G�L�V�W�U�L�E�X�W�L�R�Q���R�I���W�K�H���H�O�H�F�W�U�L�F���I�L�H�O�G���X�Q�G�H�U���V�W�H�D�G�\���V�W�D�W�H���'�&���D�Q�G���$�&
�Y�R�O�W�D�J�H�� �L�V�� �G�U�L�Y�H�Q�� �E�\�� �F�R�Q�G�X�F�W�L�Y�L�W�\�� �D�Q�G�� �S�H�U�P�L�W�W�L�Y�L�W�\���� �U�H�V�S�H�F�W�L�Y�H�O�\
�>�����±�����@���� �6�L�Q�F�H�� �W�K�H�� �G�H�S�H�Q�G�H�Q�F�H�� �R�Q�� �W�H�P�S�H�U�D�W�X�U�H�� �R�I�� �F�R�Q�G�X�F�W�L�Y�L�W�\��
�Z�K�L�F�K���L�V���G�H�V�F�U�L�E�H�G���E�\���D�Q���$�U�U�K�H�Q�L�X�V���W�\�S�H���O�D�Z���K�R�O�G�L�Q�J���D���W�H�P�S�H�U�D�W�X�U�H
�F�R�H�I�I�L�F�L�H�Q�W����α���� �>�������� �����@���� �L�V�� �V�W�U�R�Q�J���� �Z�K�L�O�H�� �W�K�D�W�� �R�I�� �W�K�H�� �S�H�U�P�L�W�W�L�Y�L�W�\�� �L�V
�Q�H�J�O�L�J�L�E�O�H���� �W�K�H�� �H�O�H�F�W�U�L�F�� �I�L�H�O�G�� �S�U�R�I�L�O�H�� �L�Q�� �D�Q�� �L�Q�V�X�O�D�W�L�R�Q�� �V�\�V�W�H�P�� �F�D�Q�� �E�H
�V�L�J�Q�L�I�L�F�D�Q�W�O�\�� �G�L�I�I�H�U�H�Q�W���� �H�V�S�H�F�L�D�O�O�\�� �I�R�U�� �V�\�V�W�H�P�V�� �Z�K�H�U�H�� �W�K�H�� �I�L�H�O�G
�G�L�V�W�U�L�E�X�W�L�R�Q�� �L�V�� �Q�R�W�� �X�Q�L�I�R�U�P���� �V�X�F�K�� �D�V�� �F�D�E�O�H�V���� �7�K�H�� �F�D�E�O�H�� �O�R�D�G�L�Q�J��
�Z�K�L�F�K�� �J�L�Y�H�V�� �U�L�V�H�� �W�R�� �D�� �W�H�P�S�H�U�D�W�X�U�H�� �J�U�D�G�L�H�Q�W�� �L�Q�� �W�K�H�� �L�Q�V�X�O�D�W�L�R�Q���� �F�D�Q
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�)�L�J���� ���Ò��Time evolution of the applied voltage in a HVDC transmission
cable with polarity reversal (above) and decomposition for ageing rate
calculation based on superposition effect (below)
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�)�L�J���� ���Ò��Experimental results of life tests performed on polymeric cable
models, at failure probability 6γ.β%, with and without voltage polarity
inversion (at inversion rate 0.5 and 4 h−1). The life lines fitting to (6), for
life without polarity inversion, and (14), for life with polarity inversion, are
reported
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�)�L�J�������Ò��Field profile in a polymeric cable under AC or DC steady-state, for
the same maximum voltage and insulation thickness. 50 kV polymeric
cable, 17 mm insulation thickness and a temperature gradient, ΔT, under
DC of 10°C. Relative permittivity β.γ, Ȗ0 = 1.710−19 Sm−1 (conductivity at
0°C), α = 0.16°C−1(temperature coefficient of conductivity)

��

�)�L�J���� ���Ò��Ratio of PDIVDC to PDIVAC as a function of temperature (model
(15)) and conductivity at 0°C, Ȗ0, for polymeric specimens of mean
thickness hb = 1.ββ mm, containing and embedded cavity of height hc = 
0.41 mm. Relative permittivity of the polymeric material = β.γ. After [γ5]
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�)�L�J���� ���Ò��PD events during energisation of a DC insulation system (test
object made by polymeric films with a cavity having height hc = 0.1 mm).
The voltage is applied in two steps: from 0 to 5 kV in γ0 s, then steady at 5 
kV for 1 min and from 5 to 6 kV in 1 min. The PDIVAC measured at 50 Hz
is indicated
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�D�F�F�X�P�X�O�D�W�L�R�Q�� �D�W�� �W�K�H�� �H�O�H�F�W�U�L�F�� �I�L�H�O�G�V�� �D�Q�G�� �W�H�P�S�H�U�D�W�X�U�H�V�� �L�Q�Y�R�O�Y�H�G�� �L�Q
�L�Q�V�X�O�D�W�L�R�Q�� �G�H�V�L�J�Q�� �D�Q�G�� �R�S�H�U�D�W�L�R�Q�� �>�����@���� �)�L�J���� ������ �V�K�R�Z�V�� �D�� �V�W�U�L�N�L�Q�J
�H�[�D�P�S�O�H���R�I���H�O�H�F�W�U�L�F���I�L�H�O�G���P�D�J�Q�L�I�L�F�D�W�L�R�Q���L�Q���D�Q���(�9�$���S�R�O�\�P�H�U�����O�R�D�G�H�G
�E�\�� �F�O�D�\�� �Q�D�Q�R�I�L�O�O�H�U�V���� �G�X�H�� �W�R�� �V�S�D�F�H�� �F�K�D�U�J�H�� �D�F�F�X�P�X�O�D�W�L�R�Q���� �:�K�L�O�H�� �W�K�H
�J�H�R�P�H�W�U�L�F�� ���/�D�S�O�D�F�H���� �I�L�H�O�G�� �L�V�� �����Ó�N�9���P�P���� �W�K�H�� �P�D�[�L�P�X�P�� ���3�R�L�V�V�R�Q��
�I�L�H�O�G�� �U�H�D�F�K�H�V�� �������Ó�N�9���P�P�� �G�X�H�� �W�R�� �V�S�D�F�H�� �F�K�D�U�J�H�� �D�F�F�X�P�X�O�D�W�L�R�Q���� �7�K�L�V
�F�D�Q�� �F�D�X�V�H�� �L�Q�V�X�O�D�W�L�R�Q�� �E�U�H�D�N�G�R�Z�Q�� �X�Q�G�H�U�� �'�&�� �Y�R�O�W�D�J�H�� �L�Q�� �P�L�Q�X�W�H�V�� �R�U
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�Q�D�W�X�U�H���� �H�[�W�H�Q�V�L�Y�H�� �Z�R�U�N�� �K�D�V�� �W�R�� �E�H�� �G�R�Q�H�� �R�Q�� �W�K�H�� �H�I�I�H�F�W�� �R�I�� �Q�R�Q���$�&
�Y�R�O�W�D�J�H�V�� �R�Q�� �W�K�H�� �L�Q�V�X�O�D�W�L�R�Q�� �V�\�V�W�H�P���� �$�J�H�L�Q�J�� �D�Q�G�� �I�D�L�O�X�U�H�� �R�I�� �H�O�H�F�W�U�L�F�D�O
�L�Q�V�X�O�D�W�L�R�Q�� �F�D�Q�Q�R�W�� �E�H�� �D�� �V�H�F�R�Q�G���O�H�Y�H�O�� �L�V�V�X�H�� �L�Q�� �D�� �'�&�� �R�U�� �K�\�E�U�L�G�� �J�U�L�G��
�E�H�F�D�X�V�H���L�W���P�D�\�� �L�P�S�D�F�W���G�H�H�S�O�\�� �R�Q���J�U�L�G���U�H�O�L�D�E�L�O�L�W�\���� �H�V�S�H�F�L�D�O�O�\�� �R�Q���W�K�H
�O�R�Q�J���W�H�U�P�����7�K�H�U�H���L�V���Q�R�W���H�Q�R�X�J�K���H�[�S�H�U�L�H�Q�F�H���R�Q���O�R�Q�J���W�H�U�P���E�H�K�D�Y�L�R�X�U
�R�I�� �H�O�H�F�W�U�L�F�D�O�� �L�Q�V�X�O�D�W�L�R�Q�� �Q�R�U�� �R�Q�� �L�W�V�� �F�R�Q�G�L�W�L�R�Q�� �P�R�Q�L�W�R�U�L�Q�J�� �X�Q�G�H�U�� �'�&��
�S�R�Z�H�U�� �H�O�H�F�W�U�R�Q�L�F�V���� �D�Q�G���� �L�Q�� �J�H�Q�H�U�D�O���� �Q�R�Q���V�L�Q�X�V�R�L�G�D�O�� �Y�R�O�W�D�J�H�� �V�X�S�S�O�\��
�7�K�H�� �N�Q�R�Z�O�H�G�J�H�� �R�I�� �W�K�H�� �D�J�H�L�Q�J�� �G�U�L�Y�H�U�V���� �I�U�R�P�� �V�W�U�H�V�V�H�V�� �W�R�� �I�D�F�W�R�U�V�� �R�I
�L�Q�I�O�X�H�Q�F�H�� ���S�D�U�W�L�F�X�O�D�U�O�\�� �R�I�� �I�D�V�W���D�F�F�H�O�H�U�D�W�L�Q�J�� �D�J�H�L�Q�J�� �I�D�F�W�R�U�V�� �D�V�� �3�'�V
�D�Q�G�� �V�S�D�F�H�� �F�K�D�U�J�H������ �D�V�� �Z�H�O�O�� �D�V�� �R�I�� �W�K�H�� �U�H�D�O�� �R�S�H�U�D�W�L�Q�J�� �F�R�Q�G�L�W�L�R�Q�V�� �R�I
�J�U�L�G���D�S�S�D�U�D�W�X�V���G�X�U�L�Q�J���O�L�I�H���L�V���I�X�Q�G�D�P�H�Q�W�D�O���I�R�U���W�K�H���X�V�H���R�I���W�K�H���D�J�H�L�Q�J
�P�R�G�H�O�V���G�H�D�O�W���Z�L�W�K���L�Q���W�K�L�V���S�D�S�H�U���D�Q�G�����W�K�H�U�H�I�R�U�H�����W�R���G�H�V�L�J�Q���L�Q�V�X�O�D�W�L�R�Q
�V�\�V�W�H�P�V���Z�L�W�K���V�S�H�F�L�I�L�H�G���U�H�O�L�D�E�L�O�L�W�\���D�Q�G���O�L�I�H��

�$�V�� �D�� �P�D�W�W�H�U�� �R�I�� �I�D�F�W���� �D�Q�� �L�P�S�R�U�W�D�Q�W�� �S�R�L�Q�W�� �W�R�� �E�H�� �U�H�F�D�O�O�H�G�� �Z�K�H�Q
�G�H�D�O�L�Q�J�� �Z�L�W�K�� �K�\�E�U�L�G���V�\�V�W�H�P�V���� �D�W���+�9�� �R�U�� �0�9�� �O�H�Y�H�O���� �L�V�� �W�K�D�W���P�D�W�H�U�L�D�O�V
�X�V�H�G���I�R�U���$�&���H�O�H�F�W�U�L�F�D�O���L�Q�V�X�O�D�W�L�R�Q���P�D�\���Q�R�W���Z�R�U�N���I�R�U���'�&���V�X�S�S�O�\�����D�Q�G
�Y�L�F�H�� �Y�H�U�V�D���� �7�K�H�� �O�D�W�W�H�U�� �F�D�V�H���� �F�R�Q�V�L�G�H�U�L�Q�J�� �'�&�� �V�W�H�D�G�\���V�W�D�W�H�� �D�Q�G

�)�L�J���������Ò��Experimental repetition rate of PD for polymeric specimens with
internal cavity, as a function of frequency (from DC to AC power supply).
Data measured at PDIV

��

�)�L�J���� �����Ò��PRPD and TRPD patterns from PD measurements performed
under AC 50 Hz and DC (negative voltage polarity) on a MV cable with an
artificial surface defect at one termination
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�)�L�J���������Ò��Dependence of space charge density on supply-voltage frequency.
Sinusoidal voltage, poling field 55 kV/mm. Polymeric press-molded
specimen. After [45]
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