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Various systems have been designed by human, and also their safety has been designed by human.
Recently the system become huge and complex. And also the relationship between the human who
has relationship with the system become complex. Therefore various problem also exists with the
communication between human involved in the system or knowledge transfer. For example, the
obligation to explain the detail of system safety to a third party in the system because of ISO 26262.
There is another example. The system which has the possibility not to operate safety begins to exist
because the know-how of operation has not been handed down. In addition, when we focus on the
engineers, the human always piled a various choice at each stage of decision making. If that would
be called as “Node”, the process of decision making can be drawn graphically as a tree. Now if the
propose of decision would be Safety Assurance and the starting point of thinking would be the event
to assure, that becomes “D-Case” which is the tool to visualize the discussion. And also if the starting
point of thinking would be the event which is not wanted to occur, that become Fault Tree Analysis
(FTA) which is the tool of analyzing the hazard.

This study aim to be the tool which would be more meaningful than existing FTA frequently used
in the various design by adding the three Nodes. Referred to here, “more meaningful” means @O
the process of decision making has tradability and much covering, @everyone could understand,

@ successor can also understand. And also by meeting @D to @), the D-Case which has new Node
extended by this study is tried to recommend to use.

For achieve these purpose, two new Node are added to D-Case. One is “Reason Node” which
shows us the reasons which the engineers thought during the design. Another is “Document Node”
which shows us the name of the concerned documents. And also new three Nodes are added to FTA.
One is Strategy Node which is already existed in D-Case shows us the viewpoint to divide the
upper event to lower event. The other is Context Node which is also existed in D-case shows us the
assumption. The last one is Reason Node which is explained above.

The verification and validation which are six types and ten ways are done by 28 people who have
a various background. They tried to stand both position which are the safety engineers and the
stakeholder or the successor of the system.

In conclusion, Reason Node helps the engineer to make a logic of the safety design and draw the
D-Case according to the purpose more than before. And also the process of decision making during
the safety design is visualized so the transmissibility of the know-how and logic of the safety
design. Document Node helps the engineer to maintain the consistency between the documents.
And also the coverage of influences by modifying the safety design can be visualized. So the
coverage can be washed out automatically. Moreover the comprehension of FTA is improved by
adding Strategy Node. Context Node and Reason Node because the viewpoint to divide the upper
event to the lower is fixed. So the viewpoint become clear. Therefore not only the coverage has been
improved but also the traceability, consistency are also improved. The new functions which are
logic and know-how transfer can be also added.
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