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Abstract

In this study, a discrete event and dynamic—based discrete time combined simulation
modeling architecture, which can be used to calculate equations of motions among
discrete events, is developed. This is composed of a command model, which is in charge
of discrete event simulation, a numerical integration model, which finds motions by
numerically integrating equations of motions, and an external force and control force
model, which calculates the force and transmits it to the equations. Using this architecture,
we can develop dynamic—based simulation by simply connecting and combining models,
and handle simultaneously discrete event and discrete time simulation. To verify the
efficiency of the architecture, it is applied to the submarine diving and surfacing simulation.
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Fig. 6 6 DOF(degree of freedom) equations of motions for a submarine
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Table 2 Principle dimensions of type 209/1200
ton submarine

Displacement Displacement
(Surface) 1180 [ton] (Submerged) 1,290 [ton]
LXBXT 55.9X6.2X5.5[m]

Speed Speed
(Surface) 11 [knot] (Subrmerged) 21.5 [knot]

Reference : http://en.wikipedia.org
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Table 3 Operation time of each diving procedure

Task Duration(sec)
(1) Stop engine and transform to battery 5-10
power
(2) Close all air valves and hatches 10~ 15
(3) Inflow of sea water into tanks like MBT 20~ 30
(4) Maintain trim angle of 6~8° 90 ~ 130
(5) Perform leveling 20~ 30
(6) Close vents of MBT 5~10
(7) Neutral buoyancy state and trim control 10~ 15

Table 4 Result of discrete event simulation using

Monte—Carlo method

Diving time| ~190 sec | ~200 sec | ~210 sec | ~220 sec | ~230 sec
Number 120 254 378 473 498

Probability | 24.0 % | 50.8 % | 75.6 % | 94.6 % | 99.6 %
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