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Abstract : The present study has been conducted to investigate the fire combustion properties and fire behavior of an IEEE-383 qualified
flame retardant cable. The reference reaction rate and reference temperature which are commonly used in pyrolysis model of fire propagation
process was obtained by the thermo-gravimetric analysis of the cable component materials. The mass fraction of FR-PVC sheath abruptly
decreased near temperature range of 250~260°C and its maximum reaction rate was about 2.58x10°” [1/s]. For the XLPE insulation of the
cable, the temperature causing maximum mass fraction change was ranged about 380~390°C and it has reached to the maximum reaction rate
of 5.10x10° [1/s]. The flame retardant cable was burned by a pilot flame meker buner and the burning behavior of the cable was observed
during the fire test. Heat release rate of the flame retardant cable was measured by a laboratory scale oxygen consumption calorimeter and the
mass loss rate of the cable was calculated by the measured cable mass during the burning test. The representative value of the effective heat of
combustion was evaluated by the total released energy integrated by the measured heat release rate and burned mass. This study can
contribute to study the electric cable fire and provide the pyrolysis properties for the computational modeling.
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Fig. 1. Cross—section image of the tested cable with |[EEE=383
qualification,

Table 1. The mass fraction of each component of the tested

cable,
Component Mass [g] Mass Fraction
Sheath (FR-PVC) 1.077 0.272
Filler 0.356 0.090
Insulation (XLPE) 0.369 0.093
Conductor (Copper) 2.154 0.544
Total 3.956 1.000
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Fig. 2. Schematic of the cable fire testing apparatus,
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Fig. 3. Mass fraction and reaction rate data from TGA for the
FR—PVC sheath and XLPE insulation of the sample cable,
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Fig. 4. Comparison of visible and thermal images during the fire test for a IEEE-383 qualified cable,
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Table 2. Summary of the TGA result for the tested cable component,

Material heating rate reference temperature | reaction rate
[°C/min] [°cl [s"]
FR-PVC Sheath 10 254 2.58x10°
XLPE insulation 10 387 5.10x10°
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