Partial Discharge and Associated Mechanisms for Micro for
Micro Gap Delamination at GIS Spacer

Abstract: Partial Discharge (PD) measurements are very promising for insulation condition
monitoring in Gas Insulated Switchgears (GISs). However, for accurate PD detection and diagnosis,
there is a need for better understanding of physical mechanisms behind PD activity. Accordingly, the
PD characteristics and associated mechanisms for electrode/epoxy delamination of GIS spacers have
been investigated as one of the severest defects in GIS. The most important mechanism affecting PD
activity at delamination is the surface charge accumulation on the epoxy surface.

Electrode configuration

Dielectric film

(Gap adjusting) ~~

W

Guard epoxy

insulation \

LN
L
Lh
0
.....
"~
~
"~
......

«— 00 MM ——
<« ¢ 60 MM —|

=

High voltage

_—electrode
/

Epoxy plate

T

NN

Micro delamination gap

(d=50 pum)

N

\

Grounded plane
electrode

Effects of charge accumulation on PD activity

300

200

100

Number of PD pulses [pps]

4000

3000

2000

PD generation rate [pps]

—v— Negative PD|
- O - Positive PD

1000 |- oo foeeeeee

—7— Negative PD (]
- O - Positive PD

High voltage

2 4

6 8 10

Time [min]

electrode ~N—

/

Epoxy plate

=

-500 V
-
(a) Before voltage application
-1000 V
-1500 V
-2000 V

y
‘Oi

l
| i

(b) After 10 minutes of voltage application

(V, = 1.3xPDIV)




