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Abstract - Since the safety of nuclear power plant has been becoming a big social issue, the
exposure dose of radiation for workers has been one of the important factors conceming the
safety problem. The existing calculation methods of radiation dose used in the planning of
radiation work assume that dose rate does not depend on the location within a work space,
thus the variation of exposure dose by different work path is not considered. In this study, a
modified numerical method was presented to estimate the exposure dose during radiation work
in radwaste storage considering the effects of the distance between a worker and sources.
And a new numerical algorithm was suggested to search the optimal work path minimizing
the exposure dose in pre-defined work space with given radiation sources. Finally, a virtual
work simulation program was developed to visualize the exposure dose of radiation during
radiation works in radwaste storage and provide the capability of simulation for work
planning. As a numerical example, a test radiation work was simulated under given space and
two radiation sources, and the suggested optimal work path was compared with three
predefined work paths. The optimal work path obtained in the study could reduce the
exposure dose for the given test work. Based on the results, the developed numerical method
and simulation program could be useful tools in the planning of radiation work.

Key words : Exposure dose, Work path, Numerical analysis, Computer Simulation, Space
discretization
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Fig. 1. A virtual work space with two radiation sources
on three predefined work paths.
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Fig. 2. The subsections of the virtual work space to
define the optimal work path.
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Fig. 3. Discretization of work paths based on a space
discretization method.
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Fig. 4. A heuristic optimal path algorithm.
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(b) Simulation Scene.

Fig. 5. A developed simulation program for vigualization
of dose rates & work path simulation.
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(d) Case 4 (Hybrid path).

Fig. 6. Four Pre-defined different cases for comparison
of exposure dose.
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Table 1. Exposure dose during movement along the four different cases.

Case Time Movement Velogilty Dose(E) E—E E
No. [sec] {m] [ms™] [mSv] el Ecp
1 20,00 740 370 522x10™ 0.00x10° 1.00
2 17.80 66.0 370 6.25%10™ 9.35x102 118
3 2320 86.0 370 5.76x10™ 5.45x10°2 IR
4 19.10 708 370 5.82x10™ 6.00x10°2 115

(b) Case 2 (The shortest path).
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Fig 7. Virtual Simulation result of dose variation by four different cases.

Table 2. Exposure dose during movement along four different cases in virtual simulation.

Case No Time Movement Velocity Dose(E) E

) [sec] [m] fms™] [mSv} Egu

1 19.10 69.9 366 9.81x10™" 1.00

2 16.70 65.7 393 1.11x10° 113

3 23.00 80.3 3.49 1.14x10° 116

4 1860 70.2 3.77 1.01x10° 1.03
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