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The percentages of 2™ cause factors shown in Figures
1 to 4 mean their relative importance among the 2™
factors and the
On the other hand, based on the

cause factors of the technical
organization factors.
accident causes identified in the case histories, ten to
thirty check statements were extracted from each
accident as the safety measures to avoid, escape and

seal the causes in principle. A total number of the

extracted check statements were 4,702 from 205 cases.

The more important a check statement was, the more
times the statement was repeatedly extracted. These
deducted check statements were classified into and
distributed by the meaning of the statements to the
2nd cause factors which were important to be limited
Therefore,
importance of a

more than 6 percentages approximately.
in Table 3., the
not-multiplied statement, W, is calculated for the

as shown

statements distributed to every 2™ cause factors.
Then, the relative importance in a check statement
was evaluated by multiplying the importance of a
not-multiplied statement, W, to its extracted times,
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that is, every check statement was relatively and
The
check list was composed of the 379 check statements

quantitatively expressed in numerical value.
in total. And finally, four categories of the
importance on the statement, that is, A, B, C and D
were simplistically established by the magnitude of its
numerical value as follows:

392.7>A>36.5 : 49 statements

36.5>B>16.0 : 51 statements
16.0>C>5.1 : 92 statements
5.1>D>0.0 : 187 statements

.where the ranges of four categories, A, B, C and D
were divided by the approximately equal differences
of their logarithmic values.

Table 3 Relative importance calculated for a not-multiplied sta and
a number of the weighed check
High graded items Alpumter
of check
Ist factors 2nd factors X Y z W | statements
Human |Unconsciousness 50% 10.148 | 834 | 1,77 36
Property of |Harms 50% 0.125 | 390 3.19 17
Substance |Damages 48% [0.120 | 296 | 4.05 42
Operation 41% (0.103 | 2108 | 0.49 147
Plant engincering and 25% 0.063 | 383 | 1.63 30
Management E:nn:%im;:: v
n an
valiatioe B Risadi 13% 0.040 182 | 2.20 17
Care of works 11% [0.028 | 103 | 2.67 12
Poor maintenance 31% |0.078 | 152 5.10 20
Improper/faulty design 15% |0.038 | 171 2.19 39
e T ——
and."orytmubie in exc‘::unon % 9013 83| L8 13
Others
Total 400% 1.000 | 4702 379

Note: Yi=X1/Z X1, Z; a number of the extracted check statements,
Wi=10000*YV/Zi, importance of not-multiplied statement
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The Development of the Quantified Check List for Safety Manegement in the
Poisonous and/or Deleterious Substances-handling Manufacturing Industries

HASEGAWA Kazutoshi, OHNO Susumu and SEKIYA Masaaki

Department of Risk and Crisis Management System, Faculty of Risk and Crisis Management,
CHIBA INSTITUTE OF SCIENCE
3,Shiomi-cho, Choshi City, Chiba 288-0025,Japan
khase@cis.ac.jp, suchno@ybb.ne.jp, msekiya@cis.ac.jp,

ABSTRACT: The authors have developed the quantitative risk assessment method of the check list, giving
added weight to their check statements. In order to build the system of the quantified check list, firstly, the
investigation reports of the accidents related to the poisonous and deleterious substances in Japan were
wholly collected from the manufacturing industries for the limited period of recent six years. Secondary,
from the points of view of organized association and technology, the accident causes were investigated and
analyzed into the detailed factors. According to the statistical analysis for the cause factors, the importance of
the cause factors was quantitatively calculated. Thirdly, approximately twenty check statements were
extracted from each accident as the safety measures to avoid the causes in principle. The more important a
check statement was, the more times the statement was repeatedly extracted. The number of times the
statement was extracted was obtained. These deducted check statements were classified into and
distributed to the organization factors and the technical factors. Consequently fourthly, based on both the
importance of factors and the extracted times, every statement was expressed in numerical value. And,
about four hundreds check statements in total were deduced. And finally, the importance on the statements
weighed simplistically into four magnitudes.

Keywords: risk, assessment, check list, poison, management, accident, process
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