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Development of Outdoor Termination
for EHVDC (Extra High Voltage Direct Current) Cable System
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EERIXE (HVDC: High Voltage Direct Current)
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Structure of outdoor termination.

Insulating Oil
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Electric field change ratio in the new structure
compared to the conventional structure.
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Stress relief cone insulator
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Electric field rate of new structure
compared to conventional structure
No. Parts V =185 Uy, T = 25, 90C
T =25C T =90C
1 Interface/Oil and Cone 1.0 1.0
2-1 | Triple junction/Oil side 0.71 0.64
2-2 | Triple junction/Cable side 0.81 0.72
3 | Interface/Cable and Cone 1.0 1.0
4 Tip of sirelnggg?enductor 10 10
5 Tip of Sl?lnélo g%nductor 096 10
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Interface pressure reduction rate between cable and
stress relief cone in the accelerated aging conditions.

Pressure reduction rate
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Changes in the electric field distribution at each location over time.
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Outdoor termination £
with new structure
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Initial test.
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Initial test conditions and results.

No. Voltage [kV] Continuous time [hr] | Results
_ i 1 -972 kV 10 Good
012345678 9101112131415161718192021222324 +972 KV 10 Good

Voltage applied time [hr]
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Electric field strength rate at No. 2-2; Triple junction of
cable side.
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- Conductor (Copper)
_~~_Conductor screen
-~ __Insulation (XLPE)
__-Insulation screen

— Water swelling tape
— Metallic screen (Copper wire & tape)
\ Optical fiber unit
. Water swelling tape
-\_\\ Water barrier (Aluminum foil)
\\\\ Outer sheath
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Structure of 525 kV DC-XLPE (Cross-linked polyethylene)

Cable.
K3 Y1477 A MRS RLOHR
Type test conditions and results.

No. Conditions Results
1 Bending test: 1.6 mR X 3 times Good
2 Load Cycle 24 hr at -972 kV X 12 cycles Good
3 Load Cycle 24 hr at +972 kV X 12 cycles Good
4 Load Cycle 48 hr at +972 kV X 3 cycles Good
5 Uy (+525 kV) & SWImp +1103 kV (10 shots) Good
6 Up (+525 kV) & SWImp -630 kV (10 shots) Good
7 U (=525 kV) & SWImp -1103 kV (10 shots) Good
8 U (525 kV) & SWImp +630 kV (10 shots) Good
9 Up (+525 kV) & LIImp -1103 kV (10 shots) Good
10 Uy (=525 kV) & LIImp +1103 kV (10 shots) Good
11 DC -972 kV X 2 hr at RT Good

Test of outer protection for PMJ
12 Good
Water height: 1 m
13 Examination (Cable, PM]J, Termination) Good

Outdoor termination
with new structure

Refarence cable

Pre-molded joint

/

Cable

B7 54772 REMPBGEERER: (a) &KX, (b) PM] &

Load cycle of Type tests;
(a) General layout, (b) Structure of PM]J.
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