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Low voltage electrical cables installed in nuclear power plants are required to function even in a design based 
accident environment. Needs for the condition monitoring technique for low voltage electrical cables has 
become greater as nuclear power plants operate longer. One perfect method for this purpose is not available yet, 
but the possibility to use two different methods which are mutually complementary has been examined. The 
combination of Fourier transform infrared spectroscopy (FT-IR) and Indenter Modulus (IM) method was found 
useful. 
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Table 1

Table 1 Cable insulation materials 

Insulation Material Manufacturer 

Cross-linked Polyethylene (XLPE) A B

Flame Retardant XLPE (FR-XLPE) A B

Ethylene Propylene Rubber (EPR) C 

Flame Retardant EPR (FR-EPR) B C

Silicone Rubber (SiR) C 
Special Heat resistant Poly Vinyl  
Chloride (SHPVC) 

A B

2.2 FT-IR
FT-IR
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FT-IR Fig.1

Figure 1 Hand-held type FT-IR measurement equipment 
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IM Fig.2

Figure 2 IM measurement equipment 
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Fig.3 Fig.8 FT-IR

Figure 3 Correlation between FT-IR value and EAB 

(FR-EPR, Manufacturer C) 

Figure 4 Correlation between IM and EAB 

(FR-EPR, Manufacturer C) 

Figure 5 Correlation between FT-IR value and EAB 

(FR-EPR, Manufacturer B) 
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Figure 6 Correlation between IM and EAB 

(FR-EPR, Manufacturer B) 

Figure 7 Correlation between FT-IR value and EAB 

(FR-XLPE, Manufacturer A) 

Figure 8 Correlation between IM and EAB 

(FR-XLPE, Manufacturer A) 
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Table 2

Table 2 Correlation between FT-IR IM and EAB 

Insulation Material Manufacturer 
Correlation

to EAB 

FT-IR IM 

XLPE A 

XLPE B 

FR-XLPE A 

FR-XLPE B 

EPR C 

FR-EPR B 

FR-EPR C 

SiR C 

SHPVC A 

SHPVC B 

good correlation no correlation 

FT-IR IM
FT-IR IM

FT-IR IM

FT-IR IM

FT-IR IM
Fig.9
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Application Merit Demerit 

FT-IR Applicable to most of rubber type 
insulation material 
Applicable to XLPE type 
insulation material 

Not applicable to some type of 
rubber insulation material 

IM Applicable to all rubber type 
insulation material 

Poorly applicable to some type of 
XLPE insulation material 

Figure 9 Mutually complementary relationship 

between FT-IR and IM 
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