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Abstract

In recent years, under the investment and expansion effort of semiconductor and

LCD panel industries in Taiwan , Taiwan has become a main production area and supplier
in the global market. With the development of thin film solar cell, demands for silane are
on the rise. Manufacturers estimate that, the demand for silane in the global market for
2014 was 4,400 tons, and will grow to 6,000 tons by 2017. In view of this enormous
demand, presently used vessels of 451 cylinders and 4501 tonners could no longer meet the
demands of downstream users. If mass vessels like ISO Module or Tube trailers (content
area 1,218-2,633 liter) of Europe, America, Japan and South Korea are used, it is
imminent that new safety measures for mass silane tank car’s supply system be developed
for Taiwan.
In this research, we focus on the safety study of supply system of silane tank car. We
collect silane related regulations and discuss silane related accidents worldwide. There
were 14 major silane related incidents in Taiwan, including 11 undisclosed ones; plus 17
accidents in other countries. We survey 22 silane related operation companies, of which
two are upstream, six mid- stream and 14 downstream (end users). According to the
feedback data, most companies would not use mass silane tank car to replace the vessels
they now used until the risk of mass silane leakage are well controlled, especially in
storage and during transport.

To further explore risk information of mass silane supply system, we conduct
human-based operational failure analysis, and process the risk assessment of mass silane
supply system. Based on our study results, we formulate storage safety and handling
regulations for silane and silane mixture, as well as safety regulations for tank car of mass
silane supply system. We also edit emergency response and notice guidelines for mass
silane tank car’s supply system. We hope the results of this study will be of key reference
for administrative departments to revise existing regulations and help to decrease the rate

of industrial accidents.

Keywords: silane; supply system of tank car; emergency response
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