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10. Conclusions and Future Problems
by Shigeo UMEZAKT*

Abstract: This specific research report proposed the new safety control technology using the pro-
grammable electrronic equipment with triple redundancy, diversity and the self checking mechanism.
Systems applied to this technology were also developed and evaluated in this research. Results ob-
tained from this research are summarized as follows:
(1) The examination of safety control theory
It was generally considered that only the hard wired safety equipment could be applied to
the high risk machinery till quite recently. However, it was clarified that the programmable
electronic equipment is possible to use, if it has triple redundancy, diversity and the self checking
mechanism, when the allowable accident occurrence rate was assumed under 107! /hour.
(2) The development of the safety control system
Various safety systems based on the theory described in chapter 2 were developed. As the result,
it was proven that these systems are indispensable for the confirmation of large scale working
area, the distinguishing between human bodies and objects, or the operation close by dangerous
parts of the machine. Moreover, it was proven that the programmable electrronic equipment is
effective for not only the improvement of safety but also the cost reduction for design process,
manufacturing process, maintenance or remodeling. The new concept of the “distributed and
safety bus control” was also proposed.
(3) The total evaluation of the developed system
There was a request on the urgent practical application of the developed systems, especially
the blanking system for the power press, the floating system for the rollermill and the safety bus
system for the factory automation. There was also the indication that the laser sensor system
could be applied to the port cargo or railway system. On the other hand, there were some
indications about not only the improvement of safety performance but also the validity as a
production system.
(4) The contribution to standards
The draft of the Japanese comprehensive safety standard for machineries was proposed based on
the result of this research. The proposals for IEC62046 and other international safety standards
were also discussed.
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