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ABSTRACT

Purpose: In order to maximize the stability and productivity of the work through simulation prior to
high-risk facilities and high-cost work such as dismantling the facilities inside the reactor, we intend to
use digital twin technology that can be closely controlled by simulating the specifications of the actual
control equipment. Motion control errors, which can be caused by the time gap between precision
control equipment and simulation in applying digital twin technology, can cause hazards such as
collisions between hazardous facilities and control equipment. In order to eliminate and control these
situations, prior research is needed. Method: Unity 3D is currently the most popular engine used to
develop simulations. However, there are control errors that can be caused by time correction within
Unity 3D engines. The error is expected in many environments and may vary depending on the
development environment, such as system specifications. To demonstrate this, we develop crash
simulations using Unity 3D engines, which conduct collision experiments under various conditions,
organize and analyze the resulting results, and derive tolerances for precision control equipment based
on them. Result: In experiments with collision experiment simulation, the time correction in 1/1000
seconds of an engine internal function call results in a unit-hour distance error in the movement
control of the collision objects and the distance error is proportional to the velocity of the collision.
Conclusion: Remote decomposition simulators using digital twin technology are considered to require
limitations of the speed of movement according to the required precision of the precision control
devices in the hardware and software environment and manual control. In addition, the size of
modeling data such as system development environment, hardware specifications and simulations
imitated control equipment and facilities must also be taken into account, available and acceptable
errors of operational control equipment and the speed required of work.

Keywords: Simulation, Collision Check, Digital Twin, Collision Experiment, Virtual Environment
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AEeo14 o] 3ol
Target Object Replacing facilities to be dismantled, etc. as objects to be conflicted
Collider Object Replacing precision control equipment, as a collision object moving toward a collision target
Rotation Set the position direction value of the Target/Collider Object
Scale Set the relative size of the Target/Collider Object (Default value is 1)

FPS(Frame Per Second) Used as a function call or screen frame control unit in seconds to indicate the rate at which frames change
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Table 2. Hardware and software used in the "Collision experiment simulation

Components Name and Version
CPU Intel(R) Core(TM) 17-9700
Mainboard TUF B365M-PLUS GAMING
BIOS American Megatrend Inc.
RAM DDR4 32GBytes
VGA Card NVIDIA GeForce RTX 2080
(0N Windows 10 Pro
Unity 2019.4.11.f1 Personal

Unity 3D {l1%12] oA AREEl= T9(Unit) & 75945}?5 70l EHdel 2714 Al ©elell 12> A ImE ojn|eh
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FPS Velocity(mm/s) Collision Distance(mm) Error Distance(mm)

50 1 19.9886 0.0114

100 1 19.9938 0.0062

150 1 19.9959 0.0041

200 1 19.9972 0.0028
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Fig. 6. Curved line of Error Distance-FPS Fig. 7. Curved line of Error Distance-Collision Velocity
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Table 4. Permission error distance according to control velocity

Approach Distance(mm) Control Velocity(mm/sec) Permission Error Distance(mm)
500 ~ 1200 20
200 ~ 500 500 15
100 ~ 200 200 10
~ 100 100 5
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