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Impurities of the Semiconductive Shield in the Power Distribution Cable
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Abstract

In order to evaluate the soundness of 10 year service-aged
XLPE-insulated 229 kV underground distribution cables,
semiconductive shields have been characterized. The edge of
insulation near the insulation shield shows a drastic decrease
of OIT. Impurities such as Ca, Mg, Fe, Cu were detected in
both conductor and insulation shields. Their concentrations
at the insulation shield are much higher than those at the
strand shield. All these facts suggest that the edge of
insulation near the insulation shield is degraded considerably,
which might be attributed to the oxidation reaction of
insulation by a large amount of impurities in the insulation
shield.
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PIXE Wi NAA g8 ol8% #x3d gHoecso
3 E¢E BAMEI <E 1>, fumace black& ALY
BE HEA HuesdE & 4o Bl o 9l
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Conventional Extra- . Extra.clean
(with furnace :rgircsur;zom ac?tv;::ne
Flement] — black) |k black)
PIXE {NAA| PIXE {|NAA| PIXE {NAA
271~

Na 1305 335 | ND 69 ND 36
Mg |62-111 90 ND <4 ND <1
Al |29-101} 68 | 14-28 1 193 | ND | 013
Si |210-306] 196 {46-1031 48 [35-201| <6

3535..

S 4066 4470 | 61-88 | 106 | 23-15 | <20
Cl  |54-1195) 84 (7.5-156) 149 }28-89) 48
K [22-240} 23 [15-38] 087 | 1-42 | 092
Ca |218-380| 237 (22-12| 14 | 1-32 | 06
Ti 5-20 1 19-2 | 08 | 9-14 | 006
Fe |04-71 {<100| 08 <151 04 <10
Cu 073 | <08 ND | 015 | ND 0.1
Zn 083 | <5 | 4375 | 57 ND <1
Total 4407- {5504, 177- | 255, 43- 10,
7971 |<5630] 335 <274 238 <49
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Zn - 119 (709863 ] - (469 ~ | 470

Ni -t -1 -t =1 -1 ~-11

Cu - |1581147 (17 ) 8 1301 19| 35

Fe - |66(47 11 {32!64 14|88

Mg | 197 [5,3293641) 234 | 36 |1408) 36 [1,223

Ca - 154384} 3 (408 49|77

K - 1284 -] - [131} - |14 -
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¥ 8 #8472 (ppm)
S <20
Al <1
Ca <1
Cu <1
Fe <2
Mg <1
P <1
K <1
Na <5
Si <5
Zn <1
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