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In response to the accident at the Fukushima Daiichi Nuclear Power Station on March 11, 2011, the
Nuclear Regulation Authority (hereinafter NRA) was established as the new government office related
to the nuclear regulation and nuclear security. After that, the NRA reviewed the old ones, and started
to enforce the new regulation activities based on the renewal regulatory requirements, the regulatory
policies and the review standards for commercial nuclear reactors and the supplementary facilities.
Therefore, the review meetings for such installations continue between the NRA and the 9 electric

power companies from 2013 until today.

In nuclear installations, one of the most important components to fire safety is electrical cable. Its
function is to provide a medium for transmitting electrical energy (power, control or signals) between
two points in a common electrical circuit. In general, it establishes as one group cables on cable
raceways. Therefore, cable failure induces loss of continuity in the energy transmission path, and
sometimes also cause a fire accident. For example, the lessons from the fire accident at Browns Ferry
Nuclear Power Plant Unit 1 in 1975 are very useful to understand how the cable failure from an external
heat flux induced a fire. A fire that initiates from a cable, either due to a fault in the cable or due to a

current overload, is called a self ignited cable fire.

This thesis is focused on the fire behavior of electrical power cables. Especially, the overload cases are
described from the experimental results of electrical power cables. These experiments were conducted
by the Central Research Institute of Electric Power Industry entrusted from one of the electrical power
companies in Japan. The primary objective of this series was to characterize the fire behavior of
electrical cables. The secondary objective was to evaluate the functions of multi-fire protection systems,

related to the detection and suppression of cable tray fires.

According to the experiments, the fire behavior of electrical power cables was confirmed that it
depended on the cable construction parts and the cable voltage level. In the cases of high voltage power
cable, the cable ignition induced by the gases which generated from the pyrolysis of the cable insulation.
Meanwhile, low voltage cable had another mechanism; spontaneous ignition of the cable construction

parts. More discussions provide in section 4.

Based on a certain hypotheses, a simple model for electrical cables also developed to predict a timing
of ignition during overcurrent accidents. This model is essentially a numerical solution of the one
dimensional heat conduction equation within a homogenous cylinder with fixed, temperature
independent properties. The model predictions have been compared to experimental results of electric

power cables, and the results indicate that the model partly has prediction accuracy.
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Fig.4 Snapshots from the video of Test HO2
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Fig.5 Thermal profiles of Test H32 (Low voltage)

Fig.6 Snapshots from the video of Test H32
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B :2 SNEER NEER | &5t | &ZI2E SNERER NEER | &Ft
(FFE) (1, %) (##, %) ) | FEB (1, %) (##, %) (1#)
HO7(1995) | 953, 30.1 | 2210, 69.9 | 3163 | H17(2005 | 1023, 31.1 | 2268, 68.9 | 3291
Hog (1996) | 916, 29.1 | 2237, 70.9 | 3153 | Hi8(2006) | 997, 31.4 | 2175, 68.6 | 3172
H09(1997) | 1017, 31.2 | 2246, 68.8 | 3263 | H19(2007 | 934, 31.6 | 2018, 68.4 | 2952
H10(1998) | 1079, 31.2 | 2377, 68.8 | 3456 | H20(2008) | 923, 31.6 | 1999, 68.4 | 2922
H11(1999) | 1112, 31.2 | 2450, 68.8 | 3562 | H21(2009) | 768, 29.2 | 1858, 70.8 | 2626
H12(2000) | 1214, 30.7 | 2736, 69.3 | 3950 | H22(2010) | 873, 31.8 | 1870, 68.2 | 2743
H13(2001) | 1157, 31.2 | 2546, 68.8 | 3703 | H23(2011) | 893, 30.8 | 2010, 69.2 | 2903
H14(2002) | 1154, 32.0 | 2450, 68.0 | 3604 | H24(2012) | 799, 29.7 | 1892, 70.3 | 2691
H15(2003) | 1063, 31.8 | 2282, 68.2 | 3345 | H25(2013) | 789, 30.6 | 1793, 69.4 | 2582
H16(2004) | 1126, 31.3 | 2468, 68.7 | 3594 | H26(2014) | 750, 29.8 | 1767, 70.2 | 2517
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TZETEMEZZET, F—7NVKEOBHRERIC OV, THEEKmE & [HEEE
HifE] CEHIT S, LITFDFR 47, 61, 62 TlE, 7r—7 /W kEOBEHEmMEIZ OV T,
MeEERmAE | & [EEERmiE) J L oA T 7,

F& 41 T—JIKKOBHRKREE & FHRRER

i HRER K K REIP Y

EEE:S . -

() R R AR AEtBEE AR BHE R AEtHHE

miEm'] | mEm’] | @Rl | @] | @Rl | @]

HO7 (1995) 12132 2033 14165 54864 6795 61659
HO8 (1996) 17412 2228 19640 57524 8603 66127
HO09 (1997) 16475 1780 18255 61815 6235 68050
H10(1998) 10634 1510 12144 69076 8622 77698
H11(1999) 14486 2163 16649 71671 7955 79626
H12 (2000) 14168 1956 16124 77831 9353 87184
H13(2001) 17968 2281 20249 82085 8179 90264
H14 (2002) 25061 1980 27041 81194 9292 90486
H15(2003) 13434 1501 14935 68536 5485 74021
H16 (2004) 16851 4864 21715 80866 6993 87859
H17 (2005) 16354 1755 18109 70020 6772 16792
H18 (2006) 13263 1838 15101 67966 7842 75808
H19 (2007) 16627 3616 20243 77204 6869 84073
H20 (2008) 14979 1577 16556 62220 6674 68894
H21 (2009) 11633 1169 12802 64750 5890 70640
H22(2010) 13459 2129 15588 81585 8380 89965
H23(2011) 24533 1297 25830 79571 8051 87622
H24 (2012) 15751 1893 17644 61952 5220 67172
H25(2013) 11871 965 12836 55167 1257 62424
H26 (2014) 9105 990 10095 69221 7314 76535
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