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Abstract

The rapid growth of complexity and scale can be witnessed in the design and development of modern
systems. As such, the severity of damages in the occasional accidents has attracted great deal of attention
lately. Although a variety of methods have so far been studied to overcome or reduce the disastrous results of
hazards, the issues seem still persistent and even complicated due to the situation mentioned above. The
concept of functional safety has been regarded as one approach to handling the matters by shifting up to the
functions level from the consideration of each physical component itself. The outcomes of those efforts would
be the international standards on functional safety such as IEC 61508 and its relatives including IEC 62278, EN
50128, 15026262, and so on. In this paper, a method of how hazards can be analyzed to be coped with those
standards has been studied. In the method proposed, the systems modeling language (SysML) is playing a key
role to model and analyze the hazards from the viewpoint of functional safety. The approach taken has been
applied in the analysis of the hazards in railroad systems. In spite of focusing on the individual components
hazards, the method based on functional safety has analyzed them collectively with the added effect of
identifying the cause originated from the interface between the functions.
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<Figure 1> Safety life-cycle in functional safety
standard[4]
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[Table 1] Result of identifying hazards on train start

Category of train
gory . Hazard
start control function

Deviation

Impossible to transmit

to transmit train signal

Trains cannot start since it is not possible to
transmit train start/stop signals to command center.

start/stop signal to

command center Wrong signal transmitted

Trains cannot start since wrong signals for train
start/stop are transmitted to command control
center.

status

Impossible to monitor train

Trains cannot start since it is not possible to
monitor train status.

to confirm train start

o Impossible for train and
condition

command control center to
communicate between them

Trains cannot start since it is not possible for train
and command control center to communicate
between them.

Wrong control command

to receive train control received

Trains cannot start since wrong control command
is received.

command
control command

Impossible to receive train

Trains cannot start since it is not possible to
receive train control command.
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[Table 2] Result of identifying hazards on speed control

Category of train
velocity control
function

Hazard

Deviation

to measure actual
velocity

Impossible to measure
velocity

The speed of the train cannot be controlled
since it is not possible to measure the velocity
of the running train.

Incorrect velocity measure

The speed of the train cannot be controlled

due to incorrect velocity measures.

to compare actual
velocity and limit
velocity

Incorrect comparison result

The speed of the train cannot be controlled
since the comparison of actual velocity and
limit velocity is incorrect.

Impossible to compare
velocities

The speed of the train cannot be controlled
since it is not possible to compare actual
velocity and limit velocity.

to exchange velocity
values with command
control center

Impossible to transmit
velocity value to command
control center

The speed of the train cannot be controlled
since it is not possible to exchange velocity
values with command control.

Erroneous limited velocity
recetved

The speed of the train cannot be controlled
due to erroneous limited velocity received.
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