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Table 1. Measured Photon Energy Distribution at the Working Area of Selected Jobs during Refueling Outage of Korean PWR Nuclear Power Plants.

photon energy (MeV)

job / working area

range mode (most frequent value)
S/G nozzle dam 0.28 - 0.58 0.48
S/G man-way 0.36 - 0.37 0.37
SIG ECT 0.28-0.44 0.35
S/G tube 0.28-0.44 0.36
Rx. head PT 0.24-0.42 0.30
stud hole inspection 0.40 - 0.56 0.50
Rx. cavity decontamination 0.21-0.31 0.26
in site inspection 0.3-0.38 0.33
RCP inspection 0.25-0.35 0.31
low dose area 0.26 - 0.37 0.30
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Fig. 1. The personal dose distribution by job types during refueling outage of Korean nuclear power plants (PWR, 2001-2010).
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Fig. 2. Photographic image of a lead vest used in nuclear power plants.

Fig. 3. MIRD-V phantom with lead vest model(middle), front
view(right), right side view(left).
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Fig. 4. Dose reduction effects of the lead vest for various critical organs
exposed to 662 keV photon.
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Fig. 5. Dose reduction effects of the lead vest for various jobs/working area in nuclear power plants.
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Analysis of a Lead Vest Dose Reduction Effect for the Radiation Field at Major
Working Places during Refueling Outage of Korean PWR Nuclear Power Plants

Kim Jeong-In", Lee Byoung-il", and Lim Young-khi
“Radiation Health Research Institute of Korea Hydro & Nuclear Power Co., Ltd.,
“Gachon University

Abstract - The gamma energy distributions at the major working places during refueling outage of Korean PWR nuclear power
plants were measured, In order to estimate the dose reduction effect of a lead vest, Monte Carlo calculation method was
used. For the simulations, the MIRD-V phantom with a lead vest was formed and exposed to the measured radiation field.
The average measured gamma energy is lower than that of standard which is generally applied to radiation protection
procedures. For the efficient use of a lead vest and achievement of radiation protection purpose, it is necessary to estimate

the energy distribution of radiation field at working places.

Keywords : Lead vest, Refueling outage, Monte Carlo simulation, Radiation protection
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