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1. Introduction

by Shigeo UMEZAKT*

Abstract: As large scale computerized industrial systems such as chemical plants, factory automa-
tions and automated building construction systems are being used in many industrial fields, com-
- prehensive safety measures for these systems have become great concern for industrial safety. The
specific research on “The Development of Comprehensive Safety Control Measures for Production
and Construction Systems” was conducted from 1997 to 2001 for this reason. ‘

This research aimed mainly at establishing systematic hazard evaluation methods, safety control
measures 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 evaluation methods for chemical plants

(3)

(4)

(5) Development of safety control systems for construction robots
(6)

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

Development of safety control systems for factory automations
This “Third Report” deals with research subjects about (6), as the “First Report” published in
1999 and the “Second Report” published in 2000 described results of research subjects (1)~(5).
Chapter 2 is related to safety control methods by programmable electronic equipment. The triple
diverse and redundant CPUs with self-checking function was required to achieve the accident oc-
curence rate less than 107! /hour. '
Chapter 3 and Chapter 4 are related to discriminating devices between products and human
bodies. The purpose of Chapter 3 was to propose a new blanking system which can distinguish
the human body from the object with the solid shape. It permited the machine actuation only
when specified light beams of photo-electric safety sensor were obstructed by products. The triple
redundant and diverse controller with self-checking function was used for this system. The purpose
of Chapter 4 was to propose a new floating system which can distinguish the human body from the
object with the plane shape. It permited the machine actuation only when the blinded light beam
number was less than the set number. -
Chapter 5 and Chapter 6 are related to safety confirmation devices for large scale working areas. -
The purpose of Chapter- 5 was to propose a new laser sensor that has fail-safe characteristics and
can detect the object located in a long way at least 30m. The purpose of Chapter 6 was to propose a
new safety control system for work area where many operators cooperate with the moving machines.
Chapter 7 and Chapter 8 are related to runaway protection systems for industrial robots. The
turning angle monitor and the stop-hold monitor sensor using power reed magnetic switches were
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developed.

The purpose of Chapter 9 was to develop a new safety control system for logistic machinery
considering not only safety but also life cycle cost. The concept of the “distributed and safety-bus
control” was proposed for replacing conventional safety control.
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