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1. Introduction
by Shigeo UMEZAKI*

Abstract: As large scale computerized industrial systems such as chemical plants, factory automations
and automated building construction systems were used in many industrial field, a comprehensive safety
measure for these systems has become great concern for industrial safety. The specific research on
“Development of Comparehensive Safety Control Measures for Production and Construction Systems”
was conducted from 1997 to 2001 for above reason.

This research aimed mainly at establishing systematic hazard evaluation methods, safety control mea-
sures and safety validation methods for many automated and computerized industrial systems. Following
research subjects were conducted in this specific research.

(1) Survey of actual conditions and specifications for industrial systems

(2) Establishment of hazard evaluatiuon methods for chemical plants

(3) Establishment of hazard evaluatiuon methods for large scale construction systems
(4) Development of a human-error prediction estimator

(5) Development of safety control system for construction robots

(6) Development of safety control system for factory automations

This “Forth Report” deals with newly added extent results in this research.

Chapter 2 and 3 were related to the research subject (2). The porpose of Chapter 2 and 3 were to
develop a extraction method of human-error accidents in chemical plants. The searching method devel-
oped in this research was not influenced by researcher’s judgement criteria and ability.

Chapter 4 and 5 were related to the research subject (3). The porpose of Chapter 4 was to introduce a
hazard evaluation method for scafolds using wind tunnel. The quantitative analysis result considering
wind velocity and direction was obtained by the experiment using the simulator. The porpose of Chapter
5 was to introduce a probabilistic fracture analysis by the first-order reliability method(FORM). The
breakdown probability could be evaluated at the sufficient accuracy by FORM.

Chapter 6, 7 and 8 were related to the research subject (5). The porpose of Chapter 6 was to propose a
risk reduction process and safety designing for construction robots. Safety independent layers were intro-
duced to safety control systems of construction robots to realize human-robot cooperation. The porpose of
Chapter 7 was to propose a navigation vision system for construction robots. Safety and flexible travel con-
trol was implimented by PC based vision system. The porpose of Chapter 8 was to propose a immunity sys-
tem for construction robots. The general purpose software which could simulate a conducted disturbance
on the shop floor was developed.

Chapter 9 and 10 were related to the research subject (6). The porpose of Chapter 9 was to introduce a
constitution method of the safety control system considering the coexistence of availability and safety.
The drastic improvement in availability was achieved by clarifying and eleminating causes of machine
stops. The porpose of Chapter 10 was to propose a safe design support system for man-machine systems.
The automatically analized validity system such as the machine layout, maintenance easiness or workload
was developed in this research.
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