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Fig. 1. Distribution of ECF generation for Harshaw EXTRAD dosimeter.
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Table 1. Comparison of Dose Conversion Factors(DCFs) Results for Panasonic UD-807 Extremity Dosimeters with Those of KAERI, ANSI and the

Manufacturer.
Beam Code KAERI ANSI (N13.32-1995) Manufacturer's Response on the field test for Panasonic
Finger Phantom  Finger Phantom response* UD-807
High-energy photon

¥cs 0.98 0.98 0.94 0.87 0.91

X-ray
M30 (20 keV) 0.95 0.95 0.45 0.60 0.55
M60 (35 keV) 0.98 0.98 0.72 0.68 0.62
M100 (53 keV) 1.01 0.99 0.77 0.69 0.64
M150 (73 keV) 1.03 1.01 0.84 0.69 0.64

Beta-ray

“sr™y - - 1.19 1.08 1.00

* Manufacturer's (Panasonic Industrial Company) response for extremity dosimeter was calculated using X-ray beam code based on the
ANSI N13,11-1983 (American National Standard for Dosimetry - Personal Dosimetry Performance - Criteria for Testing). Thus, it is difficult
to compare directly between the DCF results from these experiments and the responses provided by manufacturer because X-ray beam
used for the tests in this study and the calculation of response by manufacturer was not identical, However, it is possible to estimate

the approximate tendency of DCFs which showed similar results,
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Table 2. Field Test Results (1) of Extremity Dosimeters at Ulchin NPPs (Maintenance on the Nozzle Dam in Steam Generator Water Chamber).

Multi-TLD (mSv)

— - ADR (mSv) Wrist TLD (mSv)  Finger TLD (mSv)
Name Position Dose Effective dose

Chest 0.64 0.63

A 0.79 0.89 1.31
Back 0.88 0.95
Chest 1.65 1.68

B 212 219 2.92
Back 242 2.55
Chest 0.84 0.82

C 1.03 1.17 1.43
Back 1.14 1.16
Chest 1.07 1.01

D 1.26 141 177
Back 1.35 1.40
Chest 0.97 0.93

E 1.20 1.36 2.00
Back 1.33 141
Chest 0.88 0.90

F 1.07 111 1.66
Back 1.17 1.23

* Effective dose was calculated by NCRP(55:50) algorithml(5].

Table 3. Field Test Results (2) of Extremity Dosimeters at Ulchin NPPs (Maintenance on the Nozzle Dam in Steam Generator Water Chamber).

Multi-TLD (mSv)

ADR (mSv) Wrist TLD (mSv)  Finger TLD (mSv)
Name Position Dose Effective dose

Chest 1.58 1.79

G 1.89 2.17 331
Back 2.05 2.37
Chest 1.80 2.04

H 2.13 2.46 3.18
Back 2.28 2.70
Chest 0.94 1.07

| 1.19 1.21 1.85
Back 1.35 1.58
Chest 0.78 0.85

J 0.95 1.00 1.56
Back 1.05 1.20
Chest 2.40 2.51

K 2.83 2.72 4.02
Back 3.01 3.34
Chest 0.47 0.52

L 0.53 0.69 1.21
Back 0.55 0.64

* Effective dose was calculated by NCRP(55:50) algorithm[5],
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Table 4. Field Test Results (1) of Extremity Dosimeters at Wolsong NPPs (Maintenance on the Removal of Pressure Tube Feeder).

Multi-TLD (mSv)

— - ADR (mSv) Wrist TLD (mSv)  Finger TLD (mSv)
Name Position Dose Effective dose

Chest 0.83 0.83

A 0.82 0.86 0.87
Back 0.73 0.82
Chest 0.60 0.75

B 0.63 0.87 1.03
Back 0.60 0.67
Chest 0.41 0.45

(o} 0.42 0.49 0.58
Back 0.39 0.33
Chest 0.31 0.32

D 0.30 0.45 0.45
Back 0.25 0.29
Chest 0.44 0.62

E 0.43 0.73 0.77
Back 0.38 0.41
Chest 0.69 0.79

F 0.60 0.72 0.75
Back 0.45 0.47

* Effective dose was calculated by NCRP(55:50) algorithml[5].

Table 5. Field Test Results (2) of Extremity Dosimeters at Wolsong NPPs (Maintenance on the Removal of Shielding Plug and Feeder Pipe).

Multi-TLD (mSv)

ADR (mSv) Wrist TLD (mSv)  Finger TLD (mSv)
Name Position Dose Effective dose
Chest 0.43 0.30
G 0.39 0.45 0.59
Back 0.31 0.20
Chest 0.27 0.16
H 0.25 0.38 0.25
Back 0.21 0.16
Chest 0.17 0.20
| 0.16 0.19 0.34
Back 0.14 0.08
Chest 0.23 0.19
J 0.23 0.34 0.40
Back 0.20 0.14
Chest 0.25 0.18
K 0.26 0.28 0.48
Back 0.25 0.14
Chest 0.26 0.23
L 0.21 0.43 0.41
Back 0.14 0.16
* Effective dose was calculated by NCRP(55:50) algorithml[5],
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A Field Test Assessment on the Extremity Doses of Highly-Exposed Radiation
Workers During Maintenance Periods at Nuclear Power Plants in Korea

Hee Geun Kim and Tae Young Kong
KKEPCO Research Institute

Abstract - Maintenance on the water chamber of steam generator, the change of pressurizer heater, the removal of pressure tube feeder,
and so on during outage in nuclear power plants (NPPs) has a likelihood of high radiation exposure to whole body of workers even short
time period due to the high radiation exposure rates. In particular, it is expected that hands would receive the highest radiation exposure
because of its contact with radiation materials. In this study, field tests on extremity dose assessment of radiation workers for contact
works with high radiation exposure were conducted during the maintenance periods in Korean pressurized water reactors (PWRs) and
pressurized heavy water reactors (PHWRs). In this field test, radiation workers were required to wear additional TLDs on the back and
wrist, and an extremity dosimeter on fingers including a main TLD on the chest, while performing maintenance. As a result, it was
found that the equivalent dose for fingers was distributed in the fixed range of deep dose and the equivalent dose for wrists.

Keywords : Contact work with high exposure, Shallow and deep dose, Extremity dosimeter, Steam generator maintenance work,

Pressure tube removal work, High energy photon
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