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Electric cables used for power transmission, signal transmission, etc. are
indispensable products that configure the infrastructure in modern society.
However, from the viewpoint of the fire hazard, cables with a polymer material
that burn while releasing extremely large heat as covering materials, recognized
as one of the products with a very high fire risk that causes great human and
property damage in the event of fire due to the high combustibility, smoke
production toxic gas production, etc. For this reason, various fire hazard test
methods have been developed to predict and prevent the risk of fire due to the
combustion of cables, and there are many guidelines and regulations regarding
combustion behaviors of cables based on evaluations using these test methods.
However, since the combustion behavior of cables is greatly affected by the type of
cable, the amount to be installed, the installation condition, etc., It is difficult to
investigate one by one by the commonly used high-cost, full-scale experiments,
and 1t is hard to say that fire safety is guaranteed for all the cables installed in
various places.

In this study, to develop the low-cost and easy to perform cable fire test, a new
cable fire hazard assessment method using a laboratory level bench-scale fire test
are proposed for quantitatively estimating the results of full-scale cable fire test
with a view to future standardization and application to regulations.

The vertical tray flame test specified in IEEE 1202, which is one of the most
well-known real scale cable fire hazard testing method and is used for assessing
communication cables installed in nuclear power plants in Japan, was selected as
a target of this study and the prediction model using various indicators that can be
obtained from the cone calorimeter test specified in ISO 5660-1, which is widely
used test method for the assessing combustion behaviors of various products and
materials in the world, was proposed to predict the combustion length of the tested
cable samples in the vertical tray flame test, which is the most important test
result of this test.

The proposed model was designed to express successive burning property of cables
in the vertical tray flame test by introducing the dimensionless parameter of ratio
of burnout time and ignition time via cone calorimeter test.

To verify the prediction model, vertical tray flame test and cone calorimeter test
were performed for 12 types of cable samples and comparing combustion length




