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Abstract : The objective of statistical analyses for industrial accident occurrences is to provide various basic
information for the decision making on the policy of loss prevention or risk management. For this purpose,
characterizing and evaluating of the potential risk of accident occurrence quantitatively that correspond to the
results of statistical analyses is required. This paper proposes a new statistical technique which give a
guantitative index that enable to characterize the potential risks of industrial accident occurrences in many
engineering systems. An approach taken in this study is based on the concept of the risk curve, in which the
relationship between exceedance frequencies and their corresponding magnitude of damage consequence of
hazardous events is described in a log-log scale. The basic understanding and interpretations of risks for
accident occurrence have been examined with the risk definition determined by Kalpan and Garrick, and the risk
curve has been clarified to be of a useful method for characterizing the risk of hazardous events. Furthermore,
based on the collected various actual accident data, the risk curve can be essentially expressed with a
mathematical form uniquely determined by a one parameter distribution. It was concluded that the distribution
parameter that characterizes the risk curve can be adopted as an safety index for a possible methodology that
statistically assesses risks of accident occurrence of an operating system.
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Table 1 Observation period, duration and estimated ¥
values for various types of accidents.
ERKEBONRSA—4, BEEOHHER

Types of Period Length | Damage | ¥ -Value
Accident | Observed | (year) Unit
Boiler .. 5
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Accident in
Facilities Damage 100
by 1981-1989 9 Costs (104yen )
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Materials
Occupation . 3
-al Accident 1977-1994 18 Fatalities (persons)
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Table 2 nvalue, expectation and variance of damage
magnitude classified by industrial sectors.
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Table 4 Expected labor accident magnitude corresponding
to MTBA classified by industrial sectors (1977 to 1994).
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Construction Manufacture Transport Commerce

Construction Manufacture Transport Commerce

Industry industry industry  industry
nvalue 3.951 2.943 3.315 3.571
E(H) 4.538 6.181 5.281 4910
V(H) 7.337 e 38.250 16.419

Table 3 nvalue, expectation and variance of damage
magnitude classified by types of accidents.
BEXKERERESITRER (KEEER)

Industry industry industry  industry
nvalue  3.951 2.943 3.315 3.571
# (N)* 1612 814 155 105
MTBA )
1 13.76 21.33 7.60 5.96
5 23.74 48.84 15.24 11.14
10 30.03 69.78 20.56 14.59
20 37.98 99.70 27.74 19.10
30 43.57 122.83 33.05 22.37
40 48.03 142.43 37.42 25.01
50 51.80 159.77 41.20 27.28

Traffic Explosion Poison Fire  Structure

accident collapse
nvalue 3.505 2.661 2671 2903 3.628
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* Number of accidents observed between 1977 to 1994.

Table 5 Expected labor accident magnitude corresponding
to MTBA classified by types of accidents (1977 to 1994).
KEBHRE & RFRERE (KEEED

Traffic Explosion Poison Fire  Structure
accident collapse
nvalue 3.505 2.661 2671 2903 3.628

#N)* 1570 362 312 245 224
MTBA

1 17.86 18.28 1654 11.83 7.83

5 33.95 48.16 4333 2756 1445
10 44.77 73.10 65.61 39.67 18.81
20 59.05 11095 9934 57.10 2448
30 69.42 14163 12662 70.66 28.57
40 77.87 16841 15041 82.19 31.87
50 85.12 192.62 171.89 9242 3470

* Number of accidents observed between 1977 to 1994.
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Fig. 10 Relation between expected accident magnitude
and MTBA for traffic, fire, explosion.
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Fig. 11 Relation between normalized damage ratio and
normalized return period.
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Fig. 12 Parameter estimation by Bayesian method.
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Fig. 13 Predictive distribution of damage magnitude.
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