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1. Introduction
by Hidenori MATsUI*

Abstract : Many kinds of chemical substances are processed in industries. Industrial explosions and fires
related to chemical processes have shown a tendency to increase since 1996 in Japan. Although, the rate of
total number of occupational casualties caused by explosion and fire is not so high in the total occupational
casualties, the number of serious accidents (more than three causalities) due to the industrial explosion, fire
and poisoning shows the second highest rank next to the traffic accidents. Some results of the industrial
explosions such as the accidental explosion of the hydroxyl amine distillation plant in Gunma prefecture and
the accidental explosion of the hydrogen peroxide tank truck on the metropolitan expressway gave a great
influence on the public. It is very important to assess the explosion hazards in chemical processes and to
take preventive measures against accidental explosions caused by chemical substances.

The objectives and research subjects of this specific comprehensive research are as follows:

(1) To develop the techniques of chemical reaction hazard evaluation by considering the factors such as
chemical and physical parameters in chemical reaction, method of reaction control and operation procedures.

+ A survey on evaluation techniques of reaction runaway hazards in chemical processes

* Real time optimization of reaction parameter and measurement prediction

* A new prediction method of heat release rate for heterogeneous liquid-liquid bach reactions with the agi-
tation speed
(2) To reveal the dust flame propagation mechanism and to develop a dust explosion suppression devices
for prevention of dust explosion in chemical processes.

* Propagation behavior and mechanism of the dust flame in a duct

* Suppression of dust flames propagating in a duct

-Quenching with water sprays, wire Gauze, and isolation by inert gas-

(3) To develop a method for evaluation of the insulation in a mounted wiring board, and also to develop a fail
safe design in gas detection system and safety control design for computerized chemical plants.

+ The evaluation of the insulation in a mounted wiring board by the monitor using wiring board of the
comb-pattern

* Basic requirements and a construction method for a gas detection system with asymmetrical failure char-
acteristics

+ Safety control design and safety evaluation for computerized plant system
(4) To develop a computer soft ware which aids investigation of industrial explosions and planning a explo-
sion preventive measures based on the chemical process accident database. The soft wares can be used for
safety education.

* Development of the chemical process accident database

* Development of the support system for prevention of explosions at chemical processes
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