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7. The Basic Consideration on Accident Prevention Strategy
of the Hazardous Point Nearby Operation*

by Shigeo UMEZAKI** and Shoken SHIMIZU**

Abstract; It is a common knowledge for safety engineers to perform machine safe measures based on the risk
reduction process described in ISO12100. Its process consists of the "inherently safe design measure",
"safeguarding" and other supplemental countermeasures. However, there are many "hazardous point nearby
operations", that is the operation of process confirmation, adjustment, prepairing, trouble-shooting, maintenance,
inspection, repairing, cleaning of the machine etc.. It is very difficult to apply above safe measures for these
operations because a operator is close to machine moving parts without stopping it.

This paper shows a new safety strategy not only for operations that the "inherently safe design measures"
and the "safeguarding" can be used, but also for "hazardous point nearby operations". New concepts of the risk
management division (I :safe condition, II:uncertain condition, Il:hazardous condition) , the accident
prevention division (O:ristriction of speed and force, 1:separation and fixation of human and machine space,
2:machine stop in hazardous condition, 3:hazardous point nearby operation) and the supporting protective
device (typeA:periodic checking for protective devices, typeB:priodic training for operators) are suggested for
that purpose.

These results can be used as a complement of ISO12100. Following measures are especially to be taken for
the hazardous point nearby operation.

1) Improving the operation method to start a machine from the outside of safeguarded space. This causes
transition of the accident prevention division to divisionl.

2) Application of safety confirmation system to stop a machine in hazardous condition. This causes transition of
the accident prevention division to division2.

3) Even if 1) and 2) are difficult, trying to reduce a risk as far as reasonably practicable by applying the
supporting protective device or realizing a restricted (low speed) machine operation.

4) In the case of application of the supporting protective device, clarify the matter to be informed from a
manufacturer to a user. The manufacturer delivers information of residual risk to the user. It means the risk
transmission.

5) Prepairing safe operation procedures and planning education and training for using the supprting protective
device.

Keywords; Safety, Safety Control, Industrial Machine, Accident Prevention Method, Hazardous Point Nearby
Operation, ISO12100
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Fig. 1 The conventional accident prevention strategy.
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Fig. 2 The new strategy proposed in this research.
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Fig. 5 The outline of the accident prevention strategy.
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The fixed guard

/

The safeguarded space: Xs s

The protection

The protection
device P :

The light beam device

D:Safety distance
S:The clearance for avoiding the crushing

Fig. 6 The relation between the largest active space
and the safeguarded space.
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. Risk assessment
(based on fined limits and intended use of the machine)

Protective measures taken by the
designer (seefigure 2)

Step 1:Inherently safe design measures

Step 2: Safeguarding and complementary

protective measures Residual risk

after protective
measures
taken by the

Step 3: Information for use
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-warning signs, signals designer
-warning devices
@in the instruction handbook

[User input Designer input

Protective measures taken by the
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Including those based on the information for use
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Residual risk
after all
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Fig. 7 The risk reduction process described in
ISO12100.
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