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1. Introduction

Radiation workers can be exposed to a high-level of
radiation during the maintenance of reactor coolant
pumps, pressurizers, and water chambers of steam
generators for an overhaul of nuclear power plants
(NPPs) in spite of the short working hours, as dose rate
gradients are high in these areas. Generally, the
radiation dose rate is high and the radiation field is
inhomogeneous; hence, if radiation workers use only
one thermoluminescent dosimeter (TLD) on their chest,
the amount of exposure to radiation cannot be
monitored precisely [1,2]. Therefore, additional
dosimeters are provided to workers who work in an
inhomogeneous radiation field in NPPs. Two dosimeters
are typically provided; one on the chest and the other on
the head [3-5]. In this way, the radiation dose to the
entire body for radiation workers at NPPs is determined
by the high deep dose between two radiation doses from
these dosimeters. This represents a conservative method
of evaluating the degree of exposure to radiation.

Unlike the past, two-dosimeters are practically
provided to radiation workers at Korean NPPs applying
the previous field test results, for a task that dose rate is
more than 1 mSv/hr, difference of equivalent dose to
specific parts of body is more than 30 % and an
exposure of more than 2 mSv is expected in a single
task. Furthermore, two-dosimeters are worn on the chest
and back of radiation workers [6,7]. After a task, the
deep dose of a radiation worker is estimated using a
NCRP (55:50) algorithm for two-dosimeters [6-8].

In this paper, the operational experience of a two-
dosimeter for a high radiation exposure task during
maintenance periods at Korean NPPs were described. In
particular, the previous application test results are
briefly introduced and the results of deep dose
estimation applying the improvement of use of two-
dosimeters during 2 years were analyzed [9].

2. Methods and Results
2.1 Application Test on Two-dosimeter Algorithm

In previous study, the application of seven two-
dosimeter algorithms developed by different nuclear
regulatory agencies and facilities to Korean NPPs was
investigated to analyze anticipated problems that may
arise. Three additional dosimeters were provided to
radiation workers who wore a TLD on the head, chest,
and back simultaneously for high-radiation work in
order to analyze the two-dosimeter application to

Korean NPPs during a maintenance period at the
Yonggwang NPP No. 2 and the Ulchin NPP No. 2.
After the radiation work, the seven two-dosimeter
algorithms were applied to two-dosimeter readouts and
the deep doses were calculated. In the results, the
calculated deep doses were very similar to one another,
with the exception of Lakshmanan’s algorithm. Thus, it
was concluded that regardless of which algorithm is
applied to Korean NPPs, the procedure used for
estimating levels of exposure to radiation will be
improved [6,7].

In particular, previous test showed that wearing two-
dosimeters on the chest and back rather than on the
chest and head reduces the potential for overestimations
or underestimations of the deep dose [6,7,10]. In
addition, as the NRC and NCRP recommends that a
radiation worker wear two-dosimeters on the head and
back, it is feasible for Korean NPPs to follow
international standards and trends regarding the use of
two-dosimeters. After interviews with the radiation
workers, it was also found that they reacted positively to
wearing two-dosimeters on the chest and back rather
than on the chest and head. Thus, it was concluded that
wearing two-dosimeters on the chest and back is
suitable for a radiation worker. Finally, the NCRP
(55:50) algorithm was regarded as the optimal two-
dosimeter algorithm in an inhomogeneous radiation
field as this involves no large degree of specificity and
no large amount of variation depending on the location
of the radiation source. Moreover, two dosimeters when
worn on the chest and back reduce the risk of
underestimating the deep dose [10,11].

2.2 Operational Experience of NCRP (55:50) Algorithm

The selected two-dosimeter algorithm in previous
study, the NCRP (55:50) algorithm, was reflected in
standard procedures of Korean NPPs at the end of 2005
[6]. As a result, this algorithm was applied extensively
to all of Korean NPPs in 2006 and 2007.

In particular, the deep dose during the installation of
a steam generator nozzle dam at Kori NPP No. 1 was
analyzed. To compare the differences among the
maximum, minimum, and calculated dose using the
NCRP (55:50) algorithm, each result from these tests is
displayed in Figs. 1 - 2. After an analysis of the data
from all Korean NPPs, the results were found to be
mostly similar to the earlier results of previous
application test [6,7]. That is, the calculated deep dose
equivalent was lower than the maximum dose equivalent
on the chest or back by approximately 20 ~ 30 %.

- 765 -



Transactions of the Korean Nuclear Society Spring Meeting
Jeju, Korea, May 22, 2009

7
—B— Macimum
b r —— Calculated effective dose
g L —— Minimurm
&
£ 4
23
[m]
03
1
1]

123456 78 91011121314
Fadiation workers
Fig. 1 Comparison of the Maximum, Minimum, and

Calculated Deep Dose from TLD readouts for the installation
of a steam generator nozzle dam at the Kori NPP No. 1
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Fig. 2 Comparisons of the Maximum, Minimum, and
Calculated Deep Dose from TLD readouts for a penetration
test of a reactor head at the Kori NPP No.1

3. Conclusions

In a previous study, application test was conducted to
increase the accuracy of deep dose calculation and
convenience of radiation works at Korean NPPs. As a
result, the NCRP (55:50) algorithm was selected for the
optimal method of deep dose calculation and the
position of two-dosimeter worn on the chest and back
was recommended for convenience. In 2005, Korean
NPPs provided new guidelines to calculate the deep
dose and to wear a two-dosimeter applying previous
results. This new guidelines have been applied to all of
Korean NPPs since 2006.

In this study, the operational experience after
application of previous test results to the practice at
Korean NPPs was focused for analysis of deep dose and
convenience between before and after application. As a
result, it was found that this new guideline reduces the
overestimation and prevents the underestimation of deep

dose for radiation workers who participate in a task
which is expected to produce a high radiation exposure.
Moreover, after interviews with radiation workers, they
presented that the convenience during radiation works
has been much improved through the change of the
position of two-dosimeter worn on from the head and
chest to the chest and back.
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