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Non-contact Quantitative Microwave Detection of Radiation
Induced Degradation of Polymers (IV)
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! Department of Applied Nuclear Technology

It is very important to measure the degree of deterioration for the cable used in long-term operated nuclear power
plants. We developed the nondestructive measurement technology utilizing microwave technology to assess cable
degradation. In the present study, microwave frequency of the Q-band (43GHz) was used for the dielectric absorption
measurement. The material used for dielectric absorption measurement was the radiation/thermal aged cable which
was produced by JNES. The data for dielectric absorption measurement showed a correlation with the master curve for
tensile elongation. The dielectric absorption measurement has proved to be an effective non-destructive diagnosis
technology to assess the degradation and residual life for electrical cables of the EP rubber cable type tested at

radiation/thermal aging condition in the test.
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Fig.1  Scheme of the microwave apparatus
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Fig.2  Microwave measurement system

3.2 BEEDOZLE(L

Rk 22 AR IC/ERL U7 ESE B 1L 7 L L I — T B N T Y A 7 m R R L~ A 7 a2 R
R L, ZERAIHESE TSR, BT FNOEEROWNEE Fhti Lz, LrL, 7LFT T —7
NDT=biel, BIEEBNEE LRI -T-%, Fig3 \ORT X9~ 7 o B2 SRR, FHoHicA
A, FO I~ A 7 a2 IR A EE U, HIELEE A S CEEe L. ZORER, HIERFOZREM:
MNEE ST

RIS JARL

il

N4 i
R 90~70

TASL—5—

e
100 l_D——H}::H — ]] /,/EN‘/V]‘
w =gl SR

TAIv—4— AMP

130

Fig.3 Scheme of microwave circuit components
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Fig.4 Layout of a measurement program
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Fig.5 the output power™ and break elongation for thermally and radiation aged EP rubber.
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Fig.6 the output power™ and equivalent time for thermally and radiation aged EP rubber (red)

5 #&

INES DN L0, B - HGRRB LEEA EP = L3UBHMARICR U CARIIEEZ B L, ~ A 7 v EaEkiiiEz o
AIMEIZOWTIRET L7z, RRERR L0, MHEOHIZIBNT, HIFEEE & 72 DA O e HHRJE R 3
Fo~A 7 aEENORICEWFEREERH D Z EEH LI L. 202 LIzl Y, KRFENMRESS—7 LD
LW IBNT, TEROBAELICIERAN 24 5 FEICK D 15D £ E X 5.

ARWFFE TR Uiz — 7 ViR HARIE, INES GRS TEOE N 1122 AV DS, IR 14 4R~ A% 20 425
R NT 7 SO — T WA LF SR ZE ) IR W TER L2 D THD. At a i d 5124
720, INES £ 07— Lk 2 BB LW =720 72 2 S LIRS REV - LET.

X 23

(1) MNATBUEN AL R A7 2248, “INES-SS LAR— h JRF 77 hor—7 ik
AR A 72 BT 2 ek i3 INES-SS-0903 “ (2009).

(2) H.Shimamori, in J. F. Rabek, ed. “Photochemistry and Photophysics”. CRC Press, Boca Raton ,p.43 (1992).

(3) W K&, efn WA, B B, 7 <A 7 mR AN 2 FI O e @ A OB - ORI L DR RS
{EBIE AN BT 20F20(0)” 1@ TEERAFSERCEE 40 5, pp. 395-400, (2010).

(4) T.Seguchi, K. Tamura, T.Ohshima, A.Shimada, H.Kudoh, Radiation Physics and Chemistry Vol.80, pp. 268-273 (2011).

(B) W K&, fn WA, B B, 7 <A 7 m AN 2 T e @ A OB - ORI L DR RS
{EIRE R BT 278N R LEERTFIITEACEE 42 5, p p. 481-486 (2012).

(6) Wh)Il &, Mefn WS, BY B, 7~ oA 7 mR I A O T AR OB - U BRI T X DA
PACRIERANN BT D HF2E)” T L3RRI EE 43 5, pp. 403-408 (2011).

(P& 26 4F 3 7 31 H3Z#H)

— 277 —



