








0.03

u Delivery time

0.02 4-year storage

0.02

& high

0.01

0.01

1000

600

200

0.00

800
I

400

Aging time [h
018 o Delivery time
0.14
0.12
2 01
lw 0.08
0.06
0.04
0.02
0 — -— L [ -
200 400 600 800 1000
Aging time [h]

Figure 4. High (a) and low (b) frequency equivalent
imaginary permittivity trend as a function of aging time for
the two tests periods

5. CONCLUSIONS

This paper deals with electrical and mechanical properties
of irradiated NPP cables which show significant changes after
few years of uncontrolled environment conditions due to post-
irradiation effects.

Experimental tests show good correlation between
dielectric and mechanical response.

Splitting dielectric spectrum into two parts we could single
out different degradation effects such as oxidation,
crosslinking and additives consumptions. In particular, we
introduced a new factor, called equivalent permittivity, which
turned out to be a good marker to quantify aging degradation
of polymers, highlighting possible post irradiation effects.

Above all, during this research we were able to conclude
that once a polymer is irradiated with high dose rates, like e.g.
due to a nuclear accident, insulation condition changes even
after few years from the event. Indeed, it has been shown that
degradation evolves over time even when the radiation or other
stress sources are turned off. Therefore, diagnostic
measurements must be repeated and monitored even years
after.
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