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Abstract: Research on aged insulation of cables by stress is constantly being considered for reliable and stable power

transmission of offshore wind farms. This study aimed to evaluate the insulation characteristic of aged XLPE (cross-linked

polyethylene) insulation for application of offshore wind farms. In this study, The XLPE insulation of cable was set as various

mechanical strains. The XLPE insulation is exposed to the mechanical stress below yield strain of 5%, 10%, and 20%. Aged

samples were tested by using the method of AC BDV (alternative current breakdown voltage), tensile strength, elongation, and

SEM (scanning electron microscope) to obtain insulation characteristics. The experimental results show that the dielectric

breakdown of the sample with a strain 20% was 50% lower than the unaged sample; thereby, demonstrating that the mechanical

strain that occurred in the submarine cables can weaken the insulation characteristics. Therefore, mechanical strain should be

monitored when laying and operating submarine cables for offshore wind farms.
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Fig. 1. Mechanical stress of submarine cables in offshore wind farm.
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Table 1. Average yield strain of XLPE insulation.

No. Force (Mpa) Strain (%)

First 6.9 19.5
Second 7.3 33.2

Third 9.1 29.5
Average 7.7 27.4

Table 2. Mechanical aging conditions.
No. Strain (%) Time (s)
Aging condition 5, 10 and 20 3,600

Fig. 7. Mechanical aging test of XLPE insulation.
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Table 3. Methods of insulation characteristics evaluation according
to measurement condition.

Method Measurement condition

AC breakdown strength Ramping test 1 kV/s (AC 60 Hz)

Tensile strength

- Separation rate 25 mm/min
Elongation

SEM

Magnification of 5 k and 10 k

Fig. 8. Electrode for measuring breakdown strength.
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Table 4. Insulation characteristics by aging conditions.

AC breakdown Tensile .
Elongation
strength strength
Unaged 135 kV/mm 23.1 N/mm? 807%
Strain 5% 124 kV/mm 18.1 N/mm? 650%
Strain 10% 125 kV/mm 18.0 N/mm? 632%

Strain 20% 66 kV/mm 18.4 N/mm? 662%
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