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Abstract . Effects of such components as crosslinked component, non-crosslinked component, additive
(antioxidant), and residual byproducts on the charge formation in XLPE have been investigated. It
has been found that the homocharge is developed in a pure crosslinked region in XLPE. Non-crosslin-
ked component plays a role to form the homocharge at high fields although it helps the formation
of heterocharge at low fields. Residual byproducts formed during the crosslinking reaction cause the
formation of heterocharge, whereas the antioxidant prohibits the formation of heterocharge and enhan-
ces the formation of negative charge. Of these, residual byproducts have been found to impose the
most pronounced influence on the formation of heterocharge in the XLPE, so that only heterocharge
is found in an as-pressed XLPE.
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Table 1. Specification of Test Specimens

Specimen XLPE Semiconductive
code electrode
XFSF fresh fresh
XFSV fresh vac. deg.!
XVSV vac. deg. vac. deg.
XLCh extracted? vac. deg.
XLXy extracted? vac. deg.

! Vacuum degassed at 80C for 100 hrs.
2 Extracted in a chloroform for 48 hrs at RT.
4 Extracted in a boiling xylene for 48 hrs.
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Fig. 1. Schematic diagram for measuring spatial
charge profiles.
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Fig. 2. Charge distribution of fresh XLPE with fresh
semiconductive electrodes . (—) during 21.6 kV ap-
plication, (----) just after removing the voltage.

351



>
3
w
=)
>
r“‘“
2
X

AAG tolls FHSE5] Sk JEHE vﬂ
dub S 5M BEHAD S8k vEhtA
oy ookxjsp} L?.' o wWelo] ZA ﬁhﬂﬁ # LA

A3k vrehe Fske] &4
= XFSF.OJ o—%it}% i), wlabd XFSV AlH
°ﬂHE ERahe Zd gte] EH L AA] o]FHsteln] 1

2,
Ach
o
>
=
o
=
o
o
>
<
%)
=
lo
2
Ot
ol
S HE
by o
i
o
o
I
2 ¥ o

Aot =
o T o b Az
ok

[o

A

)

O
—

Ae1e) o] A9 T4 g Aoz Ho
Aol BEAE F4o] Fa UGN TYL

2k 4+ 2k

O

12 2 1
\ cathode anode
> 6 J‘ ‘
= } |
A~ ! :
b2 ~
8 1 /o
0 i by EEEEE— e !
[ D N .":‘/—\/ N
[ W/ e
§ 3 VT
o : (I
@) -6 1 \ ;“
| \

| R —

Fig. 3. Charge distribution of fresh XLPE with va-
cuum degassed semiconductive electrodes @ (—)
during 21.6 kV application, (----) just after removing
the voltage.
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Fig. 4. Charge distribution of vacuum degassed XLPE
with vacuum degassed semiconductive electrodes :
(——) during 21.6 kV application, (----) just after
removing the voltage.
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Fig. 5. Charge profiles after the voltage removal : (—
—) XFSF, (----) XFSV, (—+~) XV§V.
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Fig. 6. Charge distribution of chloroform extracted
XLPE with vacuum degassed semiconductive electro-
es: (—) during 21.6kV application, (-~--) just
after removing the voltage.

Ea(H A17d8 M43 19933 79

XLPEE 8iF&d 4¢ 714 & Wsls As)e
i;ﬂo] ﬂgq 011;}.‘{: 740]13}. EELEEE%:‘,_} %%"—E 3
Ao A3EH EAo xpo)|= B2a}7) ke A
&E AN 3o AEEE Fig. 80) thA] wws}
Atk o] WY (2 Zze¥zow =
XLPE®] st ¥ol1 (b): BE 3ddon
¥ XLPES] H3Hexolt}, Fig. 8-(a)8 B

o m(w
RO

8 t

cathode anode
z 4 |
L E /\\
R Y IR O O -
& g. \ //fﬂ— J\

el -
8~ \_ ‘
@] -4 4 l
{
1

- 2 ) E——

Fig. 7. Charge distribution of xylene extracted XLPE
with vacuum degassed semiconductive electrodes :
(—) during 21.6kV application, (----) just after
removing the voltage.
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