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내부피폭사고사례
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체르노빌/후쿠시마원전사고
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영국 Po-210테러
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고이아니아방사선사고
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Hanford Am Accident
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내부피폭방사선사고영향

 종사자/일반인내부피폭가능

 사회혼란야기 (ex. 식품중방사능, 방사능비, etc.)

 내부피폭확인시추적관찰또는의료개입요구

 체계적인사후내부피폭선량평가시스템요구
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비상시내부피폭선량
평가기술
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내부피폭선량평가방법
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내부피폭선량평가방법
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방사성핵종별측정방법

※ TMT Handbook (2009)
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전신계수기
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갑상선계수기
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비상시내부피폭평가
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현장기반의내부피폭신속분류

- Mobile bioassay lab

- Screening of internal contamination with hand-held 

instruments

실험실기반의대량시료신속분석및내부피폭평가

- Whole body counting

- Urine bioassay

※ 의료적 개입은 연간섭취한도의 10배(=200 mSv) 이상에서

권고됨. (ICRP, TMT handbook)



비상시내부피폭관리
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내부피폭선량평가결과에따른관리조치

- 1 mSv미만 : 추가조치불필요

- 1 ~ 20 mSv : 정밀한선량평가는요구되나의료개입은

불필요

- 20 ~ 200 mSv : 지속적인내부피폭모니터링을통한정

밀한선량평가요구, 의료개입은환자상태에따라결

정

- 200 mSv이상 : 정밀선량평가요구, 의료개입권고

※ TMT Handbook (2009)



Mobile Bioassay Lab
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Screening of internal contamination
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 TMT Guideline



Screening of internal contamination
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 TMT Guideline

20 mSv

200 mSv

1 mSv



Urine Bioassay
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 Urine analysis method of US CDC



Urine Bioassay
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 Urine analysis method of US CDC



Clinical Reference
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 ICCR App from US CDC



의학원내부피폭
평가시스템소개

23



KIRAMS monitoring procedure
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External
contamination 

monitoring

Urine bioassay 
for gross alpha/beta analysis

Whole body counting
for gamma-emitting radionuclide monitoring

Radionuclide 
identification 

& quantification



KIRAMS mobile laboratory
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Bioassay Intercomparison

 US LLNL (2015~)

 IAEA (2015)

Actual result provided by LLNL:
I-131  1.65e4 Bq,  EMU 5.9e2 Bq

Reported result of KIRAMS:
I-131  1.77e4 Bq,  EMU 1.7e3 Bq
(1.60e4 ~ 1.94e4 Bq, 99% CI) 

Relative Bias = 7.0% (Criteria = -25% ~ 50%)
Relative Precision = 4.0% (Criteria <40%)
RMSE (Root Mean Squared Error) = 9.0% (Criteria <25%)
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Bioassay Intercomparison

 US NIST (2012~)
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National/Asian Network
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맺음말

 사후피폭선량평가는방호관점에서중요한핵심정보

 개인의인체특성 (연령, 신체조건등)을반영한개인

맞춤형피폭선량평가기술개발

 주기적인교차분석및기술교류필요
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