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HVDC P-G FAULT:. HEALTHY POLE AFFECTED
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RAIN CONDUCTIVITY RANGE
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TEST CIRCUIT

§
88 24~85K0 |GAP KA
— o 5 o 00 AT
75k ©onfF RP ‘98 }-.oo AL 1 r- c
' Qo
i O é § 'L
{ : R2 ==20nf = g ? "5\
l vl i -
. F l oy v I §
AC G m: LSE MEAS l o .T_ . O
AS. IMPU .
mE R 8 B S ]
Marx generator Sphere gap
Re | 1—-‘ }—0—4-
Em ——Cs ; Csg
Ls Y Ra | Y
=% -
: \ E
€ i =L B & :f ;
Voltage divider| < p11' | Edc (=) |nsulator
DC supply [7]

[7] D. Pinzan, F. Branco, M. A. Haddad, M. E. A. Slama, M. Albano, R. T. Waters, H. Leite, “Performance of Composite Outdoor Insulator under Superimposed
Direct and Switching Impulse Voltages,” IEEE Trans. Power Deliv., 2020, doi: 10.1109/TPWRD.2020.3003980

[8] R. Cortina, G. Marrone, A. Pigini, L. Thione, W. Petrusch, and M. P. Verma, “Study of the Dielectric Strength of External Insulation of HVDC Systems and
Application to Design and Testing,” presented at the International Conference on Large High Voltage Electric Systems, Paris, 1984.

[92] Y. Watanabe, “Influence of Preexisting DC Voltage on Switching Surge Flashover Characteristics,” IEEE Trans. Power Appar. Syst., vol. PAS-87, no. 4,
pp. 964-969, Apr. 1968, doi: 10.1109/TPAS.1968.292071.
DAVIDE PINZAN 5 October 2020 5



Voltage (kV)

EMTP/ATP RESULTS

100 K
(kV) ‘ 20 ‘
0 L (kv)
=20 =
-100 -
200 V Insulator L
V Divider
V Sphere Gap
-300 1 ' ' ~100m=
-400 1 1 1 1 1
-300 250 800 1350 1900 2450 M) 3000
Time (us)

DIV

k]

DER MEASUREMENT

40kV/div | 300ps/divi  CH1:10 MS/s ' ' ' ' ' ' ' ] Ch
U 1 1 1 1 1 1 ) ' ] L
Trg =
>" -80.007
X
N '
QO 16007 :
(@)] -
@©
- ' il
O 24007 X ’
> ' g
--------------- 1-:--------l--------b-------l--------b-------t-------l--------:I-------i--------l
It "
_3200- -------------- -:-: --------------------------------------------------------- R
' I
--------------- i s g 5 g o g e e
Ty ¢ : : : : : : 2 : 1lus]
-300 0 300 500 '300 1200 500 "800 2100 2400 2700 3000

Time (us)

[7] D. Pinzan, F. Branco, M. A. Haddad, M. E. A.Slama, M. Aloano, R. T. Waters, H. Leite, “Performance of Composite
Outdoor Insulator under Superimposed Direct and Switching Impulse Voltages,” IEEE Trans. Power Deliv ., 2020, doi:

10.1109/TPWRD.2020.3003980

DAVIDE PINZAN

5 October 2020 6



COMSOL GEOMETRY
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COMSOL RESULTS — EQUIPOTENTIAL LINES (V)
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COMSOL RESULTS = K NORM ALONG CD
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Uso(kV)
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INFLUENCE OF DIRECT VOLTAGE
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DRY AND RAIN: CORTINA ET AL. RESULTS
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DRY ONLY - WATANABE ET AL. RESULTS
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CONCLUSIONS

. Test method is provided
- |n most cases, the superimposition more severe than Sl only

- However, under studied conditions, not likely to occur in
operation, because test SSFis much larger than line SSF

- Conductivity range seems sufficient up to 150uS/cm

FUTURE WORK

- Need to study under pollufion

- Same electrodes as in field
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