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Development of Heat-resistant XLPE Cable and Accessories

Hiroyuki YAMADA, Koujirou MIYAKE

The Kansai Electric Power Co., Inc.,
11-20 Nakoji, 3-Chome, Amagasaki, Hyogo-ken, 661-0974, Japan
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J-Power Systems Corp. ,
* . 5-1-1 Hitaka-cho, Hitachi-shi, Ibaraki-ken, 319-1414, Japan
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We have developed heat-resistant XLPE cable and accessories that can be operated at 105°C as the
maximum permissible conductor temperature in normal operation. Through this cable system, greater
transmission capacity can be achieved using existing cable ducts and without increasing the conductor size of
the cable. We have developed heat-resistant XLPE insulation material which has a higher melting point than
that of conventional XLPE. The breakdown strength of heat-resistant XLPE cable at 105°C is almost the
same as that of conventional XLPE cable at 90°C. The heat deformation of the new cable at 105°C is almost
the same as that of conventional XLPE cable at 90°C. Conventional self-pressurized rubber joints can be
applied to heat-resistant cable lines with the new waterproof joint compound with low heat resistivity.

KEYWORDS : XLPE cable, Self pressurized joint, Heat resistance, Permissible temperature.
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D Conventional | XLPE Cable (permissible temperature: 20°C)
B Heat-resistant XLPE Cable (permissible temperature: 105°C)
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Fig. 1. Relationship between conductor cross section area and
transmission capacity
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Fig. 10. Stress relief characteristics of the rubber(at 30% strain)
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Fig. 11. Actual measurements of the interface pressure of SPJ
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Fig. 14. Measurement results of maximum temperature of SPJ
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Table 4. Examination of insulated thickness

Conductor size 2000sq [ 600sq | 150sq
AC 4.1
Cable simple substance s
Imp 6.3mm
3 : i AC | 82mm | 7.7mm | 7.0mm
Joint Box consideration
Imp | 99mm | 92mm | 8.5mm
Required il’lSl..IialiOrl thickness 10.0mm | 9.5mm | 8.5mm
(Up Valuation at 0.5mm}
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Table 5. Construction of 77kV Heat-resistant XLPE Cable

Cross-section mm 600
Conductor

Outer diameter mm 29.5
Thickness of conductor screen mm 1.0
Insulation Thickness mm 11.0

Heat-resistant

i mm 68.5
XLPE Outer diameter

Thickness of insulation screen mm 1.5

Outdoor sealing end

q'-.!_-'
i

Heat-resistant
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Fig. 15.View of long-term heating cycle voltage test
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Table 6. Test Condition

2004

Applied voltage | AC 77kV (=U0*V3)
Duration 1 year
=105°C 8h ON/ 16h OFF 180 cycles
Temperature (105°C 2-hour maintenance)
=125°C 8h ON/16h OFF 30 cycles
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Table. 7. Initial and Residual electric breakdown
test results of 77kV cable and SPJ

Residual

performance test

Initial

performance test

AC Imp AC Imp
Cable | 425kV |-1040kV | 475kV |-1040kV
-860~
SPJ | 320kV | -920kV | No Data
-920kV
3 Conductor Temperature : 105°C
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