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Fig. 1. Comparison between EPD and film-badge monthly dose (JAPC).

Table 2. Summary of EPD Performance Test (IAEA-TECDOC-1564).

Type of EPD A B C D E G I J M
Relative intrinsic error photon radiation (*’Cs) o o o o o o o o o o o o
33-1500 keV o o o o o - - - - - - - -
Photon energy response
60-1500 keV o o o o o o o o o o o o o
Angle of incidence (0=600) o o o o o o o l¢] o o o o o
Influence of dose rate o o o o o o o [¢) o o o - o
Statistical fluctuation for Hp(10) o o} o o} ¢} ¢} o ¢} o e} ¢} ¢} ¢}
Statistical fluctuation for Hp(0.07) o o o - - - - - - - - - ¢}
A @ AT3509B B @ DMC2000XB C @ Mk2 D @ DMC2000X E : PM1621
F : ED150 G @ SAICPD2i H : PM1604A I @ AT2503 J : RADGOS
K @ DMC2000S L : Dosi-card M : NED30
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Fig. 2. Rating of major problems with EPD use as indicated by users (2004).

Table 3. Error Type of EPD by Year (INPO).

Year Functional errors’  Administrative errors™  Total
2000 1 0 1
2001 4 1 5
2002 2 0 2
2003 3 0 3
2004 3 0 3
2006 1 0 1
2007 1 1 2
2008 1 3 4
2009 1 2 3
2010 0 2 2
Total 17 9 26

Power, voltage, battery, alarm, circuit, program errors
" Access management, read assessment, handling, estimation errors

2. A5 2y

2.1 S EZHAMAH EE(EPD/TLD) #4]

SAZH2007d~2011) 9 AP 2b A AR} 7] 5
APAEFe] EPD/TLD & FA ol sta=dxE(5)9
A AP EA . dAl o R 2-dFe]l ARARE
A#-2](radiation management, RAM) A]2HS o] &3}
o™, RAM A|Z=Hloll= theFet o] A 9] Zd %
tloJElHlo] =7} F5= o] Ut} TLDe} EPDIFE] d5S
Ao g FA3E| St 2 AAFE A9s 9
she Aded 5 Jad=y ddides s 2
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o MFAHoR FEste] HolHE FE3F3

2 AAFF AT v

A AAZ A ol EPDSE TLDS] AFE 4
H S-S FYstdon, saasaerdTded o=t
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Fig. 3. Water slab phantom made by KRISS.
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Fig. 4. Result of TLD and EPD dose 5 years (2007-2011) in Korean whole NPPs.
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Table 4. Analysis of EPD Failure Cases in Domestic NPPs by the Two

Units (2011).
Category Results
Possession + About 1000
Life - About 10 years

Mechanical failure + 2 times - 20 times per year

Battery discharge in work -0 times - 10 times per year

- 0 times - 2 times per year (loss)

Loss dosimeter or read . .
- 0 times - 2 times per year (read

failure

failure)
Alarm failure - 0 times
Electromagnetic influences - 0 times

Damaged by contamination - 0 times - 3 times per year
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Performance Analysis of Electronic Personal Dosimeter(EPD) for External

Radiation Dosimetry

Byoung-Il Lee”, Taejin Kim", and Young-Khi Lim"
“Radiation Health Research Institute-Korea Hydro & Nuclear Power,
"Dept. of Radiological Science, Gachon University

Abstract - As performance of electronic personal dosimeter (EPD) used for auxiliary personal dosimeter in nuclear power

plants (NPPs) has been being continuously improved, we investigated application cases in Korea and other countries and also

tested it in NPPs to assess the performance of EPD for external radiation dosimetry. Result of performance tests done in
domestic NPPs was similar to those obtained by IAEA in cooperation with EURADOS (IAEA-TECDOC-1564). In addition,
EPD/TLD dose ratio has shown similar tendency of EPD/Film-badge dose ratio from the research by the Japan Atomic Power

Company (JAPC) and EPD provided more conservative value than TLD or Film-badge. Although some EPD’s failures have

been discussed, EPD has shown continuous improvement according to the report of Institute of Nuclear Power Operation

(INPO) and data from domestic NPPs. In conclusion, It is considered that the general performance of EPD is adequate for

external radiation dosimetry compared with that of TLD, providing appropriate performance checking procedure and

alternative measures for functional failure,

Keywords : EPD, TLD, Active dosimeter, Passive dosimeter, Nuclear power plant

266 JOURNAL OF RADIATION PROTECTION AND RESEARCH, VOL.40 NO.4 DECEMBER 2015





