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1  ’ 

 ӈ  

ᵝ  ֤  

 ã  Ǐ  Ǐ  

 ֤ ӈ 1  

 

 / 

 
I-131ȁSr-89ȁRa-

223ȁLu-177 

 / 

 

 
2024.07.26  2024.08.01 

ῃ 

 
2024.11.08 

῀ 

 
2024.11.09 

ῃҍ  

῀  
2024.11.09 

 

 
2025.06.04 

 

 

֤

 

 

└ ᵝ 

֤

Ὲ  

ῃҍ  

ᵝ 
/ 

ῃҍ

ᵝ 
/ 

̂҆ᾝ̃ 
1000 

ῃҍ  

̂҆ᾝ̃ 
300 ᶛ 30% 

 

̂҆ᾝ̃ 
1000 

ῃҍ  

̂҆ᾝ̃ 
300 ᶛ 30% 

 

 

ᶭ 

 

1.1 Ḡ ῏ ȁ └  

̂1̃ȇҬ ֲ ῍ Ḡ Ȉ̂Ҭ ֲ ῍ Һ פ Ӝ

̆20151 1 Ȃ̃ 

̂2̃ȇҬ ֲ ῍ ᴇ Ȉ̂ 201812 29ḱ

Ȃ̃ 

̂3̃ȇҬ ֲ ῍ Ȉ̂Ҭ ֲ ῍ Һ

פ Έ ̆200310 1 Ȃ̃ 

̂4̃ȇ Ḡ ᶛȈ̂ Ⱶ 682̆ פ 2017

10 1 ḱ Ȃ̃ 

̂5̃ȇ ᵝ ҍ ῃ ᶛȈ̂ Ⱶ  פ

709̆ 20193 2 ḱ Ȃ̃ 
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̂6̃ȇ ᵝ ҍ ῃ Ⱳ Ȉ̂

20 פ ̃̆ 20211 4 Ȃ̃ 

̂7̃ȇ ᵝ ҍ ῃ Ⱳ Ȉ̂ Ḡ

20115̆פ18 1 Ȃ̃ 

̂8̃ȇ῏ԍ ̖ Ḡ Ⱳ ̘ Ὲ

Ȉ̂ [2017]4̆201711 20 Ȃ̃ 

̂9̃ȇ ֤ Ḡ ⱲῈ ῏ԍẠ

Ḡ ᵬ Ȉ̂ ֤ Ⱳ[2018]24̆20181 25

Ȃ̃ 

̂10̃ȇ῏ԍ ≠ ῃҍ ῏Ԋ

Ὲ Ȉ̂  Ὲ 2019 57 2̆01912 24 Ȃ̃ 

̂11̃ ȇ῏ԍ ѿ ᴨ ῃ Ὲ Ȉ̂ Ὲ

2021 9 ̆20213 11 Ȃ̃ 

̂12̃ȇ ֤ ᵬ Ⱳ ̂ Ȉ̃̂

֤ Ḡ ᴆ֤̆ Ȑ2011ȑ347̃Ȃ 

̂13̃ȇ ֤ ⱲῈ ῏ԍⱴ

Ȉ̆ ֤ Ⱳ[2018]13̆201812 6 Ȃ 

̂14̃ȇ ῃҍ Ȉ̆ ̆2020

2 Ȃ 

̂15̃ȇ῏ԍ ≠ ῃ ῏Ԋ Ȉ̆

Ḡ ̆ Ⱳ ₱Ȑ2016ȑ430Ȃ 

̂16̃ ȇ ≠ ꜚ Ȉ̂ ̃̆

ⱲῈ ̆ Ⱳ ₱Ȑ2025ȑ313̆ 20258 29Ȃ 

1.2 ῒ ‰ 

̂1̃ȇ Ḡ  ≠ Ȉ

̂HJ 1326-2023Ȃ̃ 

̂2̃ȇ ҍ ῃ ‰Ȉ̂ GB18871-2002Ȃ̃ 

̂3̃ȇ ᵬ Ȉ̂ GB11930-2010Ȃ̃ 

̂4̃ȇ ҍ ῃ Ȉ̂ HJ1188-2021Ȃ̃ 
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̂5̃ȇ Ȉ̂ GBZ120-2020Ȃ̃ 

̂6̃ȇ ҙ ҩֲ Ȉ̂ GBZ128-2019Ȃ̃ 

̂7̃ȇ ҙ ῤ ҩֲ Ȉ̂ GBZ129-2016Ȃ̃ 

̂8̃ȇ Ȉ̂ GB14500-2002Ȃ̃ 

̂9̃ȇ ‰Ȉ̂ GB18466-2005Ȃ̃ 

̂10̃ȇ ֤ ‰Ȉ̂ DB11/307-2013Ȃ̃ 

̂11̃ȇ▲ ȁ Ȉ̂ GA1002-

2012Ȃ̃ 

̂12̃ȇ ɔ ╕ Ȉ̂ HJ1157-2021Ȃ̃ 

̂13̃ȇ Ȉ̂ HJ61-2021Ȃ̃ 

̂14̃ȇ  ѿ № ɓ ᵣ̂Eɓmax̘0.15MeṼ

Ŭ ᵣȈ̂ GB/T14056.1-2008Ȃ̃ 

̂15̃ȇ ‰Ȉ̂ GB3095-2026Ȃ̃ 

̂16̃ȇ ‰Ȉ̂ GB50015-2019Ȃ̃ 

̂17̃ȇ Ҭ -131 ҍ Ȉ̂ GB/T14584-1993Ȃ̃ 

1.3 ῒ ‗  

̂1̃ ֤ ȇ ӈ

Ȉ̂ ̔ A20240097Ȃ̃ 

̂2̃ ֤ ῏ԍȇ ӈ

Ȉ̂ ֤ Ȑ2024ȑ83 Ȃ̃ 

1.4ῒז ῏ ᴆ 

̂1̃ Ḡ ȇ̆Ҭ

Ȉ̆ 19958 Ȃ 

̂2̃ ᴪ 94 ₮ :

₮ ̆ ֤ ₮ ̆20077 Ȃ 

̂3̃ ῃ Ύ̆ ₮ ̆2011Ȃ 

̂4̃ ȇI-131 ҍ ᴇȈ̆ ᵝ

̆201812̆ 32 6 Ȃ 

̂5̃ ᶫ ҍ ῏ ῒז 2̆026 05 Ȃ 
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‰ 

1.5 ╕ ṿ 

ȇ ҍ ῃ ‰Ȉ̂ GB18871-

2002̃ ╕ ṿ↓ԍ 1-1Ȃ 

1-1  ҩֲ╕ ṿ̂GB18871-2002̃ 

ᵬֲ  Ὲᴧ῏ ֲ  

ԓ ╕ 20mSv̆ғ

ᴋᵥѿ ╕ 50mSv 

╕ 1mSv̕p ԓ

ṿҌ 1mSv̆ ѿ ѿ

ҹ5mSv 

ᵣ ╕ 150mSv/a 

╕ 500mSv/a 

ᵣ ╕ 15mSv/a 

╕ 50mSv/a 

1.6╕ ṿ 

GB18871-2002ԅ╕ ṿ̔ ԍ ҙ ╕̆

ѿ ҍ ῏ ҩֲ╕ ṿ̆ ԍ └ ᴨ

Ȃ ԍῈᴧ ̆╕ Ὲᴧ ѿҩ׆

⅞ Ҭ ╕ ҉ Ȃ╕ ṿ Ὲᴧ ╕

ṿ10%~30%̂ 0.1͘0.3mSv/ã ӊῤȂ 

ҙ ̆ ᵬֲ 2mSv/aᵬҹ╕ ṿ̕

Ὲᴧ̆ 0.1mSv/aᵬҹ╕ ṿȂ 

1.7 ᵬ ╕ └  

Ὲᴧ ҉ ╕ ̆ ╕

Ҋץ ̆ ȇ ҍ ῃ Ȉ

̂HJ1188-2021ȁ̃ȇ Ȉ̂GBZ120-2020̃ ȇ῏

ԍ ‰ ῏ ₱Ȉ̂ ₱Ȑ2023ȑ20 ̃̆

’̆ ╕

└ Ҥ׆ └Ȃ 

̂1̃ └ 30cmȁ ҉ Ҋֲ̂

ᵝ ̃ ╕ Ҍ ԍ2.5ɛSv/hȂ ₱Ȑ2023ȑ20

ᵟ ᵝ ̂ ̃ ╕

Ҍ ԍ 10ɛSv/h̆ └ ῤ̂ ̃ ╕

Ҍ ԍ2.5ɛSv/hȂ 

̂2̃ 30cm ╕ Ҍ ԍ
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2.5ɛSv/hȂ 

̂3̃ ᵣ 30cm ╕ Ҍ

ԍ2.5ɛSv/hȂ 

̂4̃ ᶏ ᾢ ̆ Ҍ ԍ

ѿҩ ̆ ɔ╕ ԍ 1ɛSv/hғ ɓ

ԍ0.8Bq/cm2 ̆ Ῥ ᶏ Ȃ 

1.8 ₮ ᵣῤ ╕ ṿ 

 ȇ ҍ ῃ ‰Ȉ̂GB18871-2002̃

 ȇ ҍ ῃ Ȉ̂HJ1188-2021̃ ̔ ԅI-131

ῒ̆ᵣῤ ᵞԍ400MBqץҊ

ᵣ 1 ╕ Ҍ ԍ25ɛSv/h₮ Ȃ 

ԍ I-131ҍ Lu-177ΐ

╕ ̆ᵖ ɔ ȁ I-

131 ԍLu-177̆ Lu-177 ‰Ӟ 25ɛSv/h

└ Ḡ ̆ Lu-177 1m ╕ Ҍ ԍ

25ɛSv/h₮ ↕̆Lu-177 6h ⌠₮ Ȃ 

1.9 └  

̂1̃ ‰ 

ȇ ֤ ‰Ȉ̂ DB11/307-2013̃

̆ ῀Ὲ῍ ̔ ὄ ṿ

ҹ1Bq/L̆ ɓ ṿҹ10Bq/LȂ 

̂2̃  

ᶭ ȇ ҍ ῃ

Ȉ̂ HJ1188-2021̃ ȇ῏ԍⱴ

Ȉ֤̂ Ⱳ[2018]13Ҭ̃ ԍA ̂ ԍ24h̃

B ̂ ԍ24h̃ Ȃ 

B ȂB

̆ 10Ṑ ғҌ ԍ 30

̂ῒҬI-131 ֟ 180̃ ̆



6 

̂CMA CNAS̃ ҬI-131 ȁ

̆ ҍ

ṿ GB18871-2002 A A1 Ȃ

ñ ȁ ò҉

ȁᵣ ȁ ̆ ֲ Ḥ Ȃ 

̂ ̃ ᵝ ̆ ̂ ̃

ȁ ȁ ȁ ΐ ȂҌ

Ữ ̂ ̃ ̆ғΐ ᵝ ȁ ȁ῀

℗ Ȃ 

̆ ὄȁ

ɓ №≢ ԍ1Bq/Lȁ10Bq/L̆I-131

Ҍ ԍ10Bq/L̆ Ⱳ ῏

῀Ҋ Ȃ 

1.10  

̂1̃ȇ ҍ ῃ Ȉ̂ HJ1188-2021̃

̔ 

1̃ ᵬ Ḡ ̆ ᵬ

Ῥ └ Ḡ̆ ᵬ

ӊ ץ̆ ᵣ ᵬ

֜ Ȃ 

2̃ I-131 ̆

̆Ḡ ῤ ̆ ῤ

Ȃ 

3̃ № ץ ᵬ

ȁ Ҭ ̆ ᵣ

ᵣ ₮Ȃ ȁ

̆ ῒז Ȃ 

4̃ ⱬȂI-131 ץ

ȁ ̆ ԍ ̆
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Ȃ 

̂2̃ȇ Ȉ̂ GBZ120-2020̃̓͂ ԍ

̔ 

ᵬ ̆ Ḡ ᵬ

ᴆ̆ ᵬ ̆

Ῥ └ Ḡ̆

ץ ᵣ֜ ̆Ḡ ᵬ Ȃ

ᵬ Ғ ̆ Ҍ

ԍ0.5m/sȂ ԍ Ғ ̆

₮ ⌠ Һ Ȃ 

1.11 ᵣ  

ԍ ᶏ B ̂

ԍ 24h̃ ̆ ץ № ̆

̆Ῥ Ȃ 

ȇ ҍ ῃ Ȉ̂ HJ1188-2021̃ ȇ῏

ԍⱴ Ȉ֤̂ Ⱳ[2018]13

̃̆ ᵣ Ȃ ᵬ

ȁ №≢ ⱬ

ȁ ̆ B Ȃ ᵬ

ῤ ᶏ Ҍ ᵣ ̆

Ҭ̆ ≢̂ B ȁ̃

̂ ᵣ ȁ̃ ȁ Ḥ Ȃ 

B ᵣ 10Ṑ ғҌ ԍ30

̂ῒҬ -131 180̃ ̆ᶏ

‰ ת ╕

̆ ╕ ҹ ғ Ŭȁɓ

№≢ ԍ 0.08Bq/cm2 0.8Bq/cm2̆ ᵬҹ

̆ ñ ᵣ ȁ ò̆ ῤ

ᵣ № ȁ ȁ ̂kg̃ȁ
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ȁ ȁ ȁ ╕

ȁ / ȁ ȁ

ᵬֲ ȁ ֲ ȁ ̆ ѿ ᵣ

Ώѿ Ȃ 

1.12 ᵬ №  

GB18871-2002̆ ᵬ

ᵬ № 1-3Ȃ 

1-3  ᵬ №  

≢ ᵬ /Bq 

 >4Ĭ109 

Ә 2Ĭ107͘4Ĭ109 

Ҙ ᾧ ṿ2͘҉ץĬ107 

1.13 ᵬ └  

GB18871-2002‰ ̆ ᵬ

└ 1-4Ȃ 

1-4  ᵬ └ ̂Bq/cm2̃ 

≢ 
Ŭ  

ɓ  
 ῒז 

ᵬ ȁ ȁ

ȁ  

└  1 4Ĭ10 4Ĭ10 

 1Ĭ10-1 4 4 

ᵬ ȁ ȁ

ᵬ  

└  

 
4Ĭ10-1 1Ĭ10-1 4 

ȁ ȁῤ ȁ ᵬ  1Ĭ10-2 4Ĭ10-2 4Ĭ10-1 

҉ Ҭṿ Ȃ ԍ ȁῤ ȁ

ᵬ ̆ ⌠ Ȃ ȁ ȁ

̆ ̆ ̆ᵖ

̆ Ҍ Ҭṿ 5ṐȂ ѿ

ṿ̔ ᵬ ȁ 100cm2̆ 1000cm2Ȃ 

GB18871-2002 B2.2 ̔ ᵬ Ҭ ֓

ҍ ̆ ᶏῒ ᵞ⌠҉ 1-4Ҭ ↓

└ ԓ №ӊѿץҊ ̆

̆ ᵬ ᶏ  
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1.14 ᵬ ᵝ  

ȇ Ȉ̂ GBZ120-2020̃ 5.2.3̔

ᵬ Ғ ̆

Ҍ ԍ0.5m/sȂ ԍ Ғ

̆ ₮ ⌠ Һ Ȃ 

̔ 

№ ᵬ

Ғ ῤȂ 3 ̂ ȁ └ ȁ

̃ ῒ̆Ҭ 1 ̆

̂ Ó99.97%̃ ̂

Ó90%̃Ȃ └ ȁ №≢ 1 ̆

₮  ̂ Ó90%̆̃҈҉ץ

ԍ1 Ȃ ̂ Ҍ ԍ5kg̃

ѿ Ȃ 

1.15 ᵬ  

ȇ Ȉ̂ GBZ120-2020̃ 5.2.2₮ԅ

ᵬ ῤ

̆ΐᵣ 1-5Ȃ 

1-5 ῏ ᵬ ῤ  

 
№  

   

   Ҍ  

 ҍ  ҍ   

    

№    Ҍ  

 └   ѿ  

 a   

ҍ  b  b  b 

a Ҋ ̆ Ḃץ ḱ Ȃ 

b ҹ ῏ └Ȃ 

̆ Ҋԋ ̆ ᵬ I-

131 ̆ ⱴ ԍ 50000MBq̆ ԍ I
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Ȃ 1-5 ̆ ̆

̆ № ̆ ̆

Ȃ 
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2  ’ 

2.1 ῤ  

2.1.1ᵝ ’ 

֤ Ҋץ̂ ñ ֤ ò ñ ò̃

ԍ1952̆ ҹ ֤ ̆ Ҭ ̆ ᾴ

ѿ Ȃ1970̆ ֪ ҹñ ֤ òȂ 

70φ ̆ ֤ ҹ ȁ

ȁ ȁ ҹѿᵣ ֤ ҈ ̆ ҳ

Ҭ ẫ ῃ ᶭ ᵝ̆ Ҭ ñ ò

ᵝ̆ ԋҳ Ȃ ῀ ̆ף ̆

֤ñ ҩҬ òⱳ ᵝ̆ ֤ ᵣ ⅞̆ Ⱶ ⱳ ̆

ԅ ȁ ȁ ӈ ◐Ҭ ⱲῈ ñ҈ ѿ

ò ̆ҹ Ȃ202312̆ ԋ

Ȃ20244 26̆ ӈ ̆ ҹ ӈ ҈ Ȃ 

5100φֲ ̆ῒҬҬ 1ֲ ̆ ֤ 3ֲ ̆

257ֲ̆ Ғҙ ֲ 825ֲ̆ ֤ Ғҙ ᴪҺ ȁ

◐Һ ℮Һ ȁ◐Һ 95ֲȂ ╠҈ └ ᵝ3306Ȃ2023

336ֲ̓ ̆₮ 9.4ֲ̓ Ȃ ֤ Ḡ A

̆ ȁᵟ Ḡ Ⱶ̆Ӟ ῃ

Ḡẫ ᴋⱵ ӊѿȂ 

֤ҳ ȁ ֤ ȁ ֤ Ҭ

ȁ ֤ ҳ ֤ 5ҩ ̆

ҳ Ғ 10ҩ̆ 27ҩ̆ 32ҩ̆ ᵟ

Ғҙ 17ҩ̆ Ғ 4ҩ,ῃ

1ҩ̆ ֤ 4ҩ̆ ֤ ҳ Ҭ 4ҩ̆ ֤ Ҭ 1ҩ̆

ҳ ҳ Ҭ ȁ ẫ ῃ

ȁ ֤ ȁ ֤ҳ ḆҬ ȁISO9001

ȁ Ҭ ԑ ᴶ Ȃ ҍ ῤᴨ

Ḡ ֜ ᵬ̆ ῤ Ғ ֜ ӟȂ 
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֤ ԅ ֤ ȇ ῃ Ȉ֤̂

[B0353]̃̆ 202709 14̆ ̔ᶏ V

̆ᶏ IIȁ ̆ᶏ ̆Ә ȁҘ

ᵬ Ȃ ᴆ1Ȃ 

2.1.2 ῤ  

ᵝԍ ӈ 1  ̂ ҍ ѿҩ ̃

ӈ 1 ̂ Ҭ ҹ ᵣ̃ Ҋԋ ᶷ̆

Ἕ ᶷ 1 ̂ ̃̆ ᵬ

2.84E+09Bq̆ҹӘ ᵬ Ȃΐᵣῤ ҹ̔ 

̂1̃ I-131 ԍ ֚ ̆ Sr-89ȁRa-223 ԍ

Ȃ 

̂2̃ 7 ֲ ̆ῒҬ1-6 ԍI-131

ᵟ  ̂ Ҍ ᾣ ԍ 2 ̆ Ҭ

Ȃ ѿ ѿ I-131 ῀ ̆ ԋ҉ ῀ ̆

ᵟ Ҍ ԍ 3.5̃̕7 ԍ Lu-177 ῤ№ ╠↓

 ̂ ѿ ѿ 1 ῃ̆ 50 ̆ ῃ 50ֲ̆

Lu-177 Ҍ ԍ6h ̂ ԍ3.7GBq̆ Ȃ̃8-9

ȁ10 ҹ Ȃң Ҍ ῃ ᶏ Ȃ 

҉ץ ῤ Ⱳ Ḡ Ȃ 

2.1.3 ȁ  

̂1̃ ȁ  

ӈ ᵝԍ ֤ ӈ 1 Ȃ ӈ қ

Ҭ ̆ Ҭ ̆ ⅞ ̆

ᶷ Ȃ ӈ ᵝ 1ȁ 2Ȃ 

ӈ  ̂ ̃β ԍ1 Ҋԋ ᶷ̆ Ҋ

ԋ қᶷҹ Ả ̕ ᶷҹ ̂ ֲ̃̕ ᶷҹ

ȁ Ԛ̆ӊ ҹ Ҋ ̕ ᶷҹ Ἕ ̆ӊ Ὲ῍ ҹ

Ҭ ̕ ҉ҹ ꜛ ȁṿ ȁⱲῈ ̕ Ҋҹ1

ȁ ȁ Ȃ 
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ӈ ̂ ̃ № 3̆ ̂

ֲ̃ 4ȁ 5̆ Ҋ2 ῏ 6̆ Ҋ1 ̂

҉̃ ῏ 7̆ Ҋ3 ̂ Ҋ̃ ῏

8Ȃ 

סּ ̆ ӈ ̂ ̃ ᵝ ȁ ȁ

῏ ҍ ѿ Ȃ 

̂2̃ № ’ 

ᴇ ץ ῏ ̆ Ḡ ҹ ׆

Ԋ ᵬ ᵬֲ ȁ ῒזῈᴧ Ȃ 

̂ ̃ └ ᵣ 50m ᵬҹ

ᴇ Ȃ ῏ └ 50m ῤ̆ ȁ

̆ ῤ ̆Һ ҹ 1 ῤ ῏ ῤ Ȃ ӈ

̂ ̃ 50m ῤ № 2-1̆ 50m

ῤ ֲ ’ 2-1 Ȃ 

2-1  50m ῤҺ Ḡ  

 Ḡ  
̂m̃  

ֲ

ֲ̂̃ 
ᵝ 

50m ῤҺ

 

Ҋ

ԋ

 

ᵬֲ  0~15 20 
қᶷ 

ⱲῈ  

Ὲᴧ 16~50 20 ῒזⱲῈ Ả  

ῒז ᵬῈᴧ

ֲ  
0~50 5 ᶷ Ả ᵝ 

ῒז ᵬֲ  0~10 2 
ᶷ 

 

/ 11~50 / Ҋ  

ᵬֲ  0~25 10 

ᶷ 

Ἕ  

ῒז ᵬֲ  26~30 2 Ὲ῍  

ῒז ᵬֲ  31~50 30 Ҭ  

ᵬֲ Ὲᴧ 5 8 
Ҋ 

̂ Ҋ҈ ̃ 

ȁ

ȁẢ  

ῒז ᵬֲ  5 10 
҉ 

̂ Ҋѿ ̃ 

ꜛ ȁṿ

ȁⱲῈ  

̔ ₮ ᵝԍ Ҋѿ ᶷ Ȃ 
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2-1  ӈ 50m ῤ  

2.1.4 ῤ ҍ ῤ ’ 

ῤ ҍ ῤ 2-2 Ȃ 

2-2  ῤ ҍ ῤ ѿ  

 ‗ ῤ  ῤ  

1 

ᵝԍ ֤ ӈ ӈ

ᵣ Ҋԋ ᶷ̆ῤ ҹ

Ἕ ᶷ 1 ̂ ̃̆

ᵬ 2.84E+9Bq̆Ә

ᵬ ̔ 

̂1̃ I-131 ԍ ֚ ̆

Sr-89ȁRa-223 ԍ ̕ 

̂2̃ 7 ֲ ῒ̆Ҭ

1-6 ԍI-131 ᵟ ̂

Ҍ ᾣ ԍ 2 ̆

Ҭ ̃̆7 ԍLu-177

ῤ№ ╠↓ ̂8-9

ȁ10 ҹ ̃̆

ң Ҍ ῃ ᶏ Ȃ 

ᵝԍ ֤ ӈ 1

̂ҍ ѿҩ ̃̆ ӈ 1 ̂

Ҭ ҹ ᵣ̆ҍ ѿ ̃ ᶷ

Ҋԋ 1 ̂ ̃̆

ᵬ Ҍ 2.84E+09Bqҹ̆Ә

ᵬ Ȃ 

̂1̃ I-131 ԍ ֚ ̆ Sr-89ȁ

Ra-223 ԍ ̕ 

̂2̃ 7 ֲ ̆ῒҬ1-6

ԍ I-131 ᵟ ̂ ᾣ Ҍ

̆ ԍ 2 ̆ Ҭ

̃̆7 ԍLu-177 ῤ№ ╠

↓ ̂8-9 ȁ10

ҹ ̃̆ң Ҍ ῃ ᶏ Ȃ 

ῤ ̆ғ ԅ ῃ

ῤ ̆ ԅ ῃ Ȃ 

סּ ̆ ȁ ῤ ҍ ῤ ѿ Ȃ 

2.2 ’ 
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̂1̃ ᶏ ’ 

ᵝԍ ֤ ӈ 1 ӈ 1

Ҋԋ ᶷ̆ I-131 ԍ ֚ ̆ Sr-89ȁRa-223 ԍ

̕ 7 ֲ ῒ̆Ҭ1-6 ԍI-131

ᵟ 7̆ ԍLu-177 ῤ№ ╠↓

̆ң Ҍ ῃ ᶏ Ȃ8-9 ȁ10 ҹ

Ȃ̃ ᶏ ’ 2-3Ȃ 

2-3  ᶏ ’  

ᶏ   
̂

̃ᶏ (Bq) ֲ (ֲ ) 

ᶏ

( ) 

ᵬ
(Bq) (Bq) 

 

̂

̃ 

I-131 

( ) 
3.7E+08 5 100 1.85E+09 1.85E+11 ֚  

Sr-89 1.48E+08 2 50 2.96E+08 1.48E+10  

Ra-223 6.60E+06 2 50 1.32E+07 6.60E+08  

I-131 

( ᵣ/ ) 

4.44E+09 

̂ ̃ 
6 50  2.66E+10 1.32E+12 ᵟ  

Lu-177 7.40E+09 1 50 7.40E+09 3.70E+11 
╠↓

 

̂2̃ ᶏ №  

GB18871-2002ץ ȇ῏ԍ ῃ ῏Ԋ Ȉ̂ Ⱳ

₱[2016]430̃ ԅ ֟ȁᶏ ᵬ

Ҭ ᵬ ̔ ֟Ҭ№ ȁ ꜚ ҹñ ᵬò̕

ᶏ F-18ȁTc-99m῏ ꜚ ҹñ ᵬò̆ ᶏ I-131 ῏ ꜚ

ҹñ ᵬòȂ 

ᶭ ҉ ̆ ᵬ Ҋ̔ 

ᶏ I-131̆ ᶏ Lu-177ȁSr-89 Ra-223 Ȃ

I-131̆ ῒ Ӟ ҹñ ᵬòȂ 

≢ḱ ҍ ᵬ ḱ ȇ ҍ

ῃ ‰Ȉ̂GB18871-2002̃ȇ ҍ ῃ Ȉ̂HJ1188-

2021̃ ῏ ₮Ȃ ᵬ 1-8 ̆

ԍӘ ᵬ ҉ ̂Ә ҉ 4Ĭ109Bq̃̆ ᶏ ֓

ѿ ̆ ᵬ ҹ3.58E+9Bq̆Ӟ ԍӘ

҉ ̂Ә ҉ 4Ĭ109Bq̃Ȃ 
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2-4  ᵬ  

ᶏ  

 

 

 

ᵬ  

̂Bq̃  

≢

ḱ  

ᵬ  

ḱ  

ᵬ

̂Bq̃  
 

̂

̃ 

I-131 

̂ ̃ 
2.66E+10 0.1 

ᵬ 

̂ ᵣ̆1̃ 
2.66E+09 

Ә  

̂

ᵬ ҹ 

2.84E+09Bq 

/ 

I-131 

̂ ֚̃ 
1.85E+09 0.1 

ᵬ 

̂ ᵣ̆10̃  
1.85E+07 

Ә ̂

ᵬ ҹ

9.20E+8Bq̃ 

Sr-89 2.96E+08 0.1 
ᵬ 

̂ ᵣ̆1̃ 
2.96E+07 

Ra-223 1.32E+07 10 
ᵬ 

̂ ᵣ̆1̃ 
1.32E+08 

Lu-177 7.40E+09 0.1 
ᵬ 

̂ ᵣ̆1̃ 
7.40E+8 / 

̔ ῤ ̆I-131̂ ̃ ᵬ ḱ Ḡ ᵀ ̆

ᵬ ⁞ ѿҩ ̕Lu-177 ῀ ╠ѿ ̆ ῀ ̆Lu-177

₮ Ȃ 

סּ ̆҉ ῤ ᶏ ԅ

ῃ ̆ ῤ ̂ ≢ȁ ᵬ ȁ ≢ȁᶏ ̃ ҍ

ῤ ѿ ̆ Ȃ 

2.3 ҍ №  

2.3.1ᵬ  

̔I-131֚ ̂ ȁ̃I-131

̂ ȁ̃Lu-177ȁSr-89 Ra-223 ȂҺ ≠

ҍֲᵣף ꜚ ῤ ̆ ῒ ᴴȂ Sr-

89ȁLu-177ȁI-131Ra-223 ≠ ᵣῤ

ᵬҹ ᵣ̆ ⌠ ̆ᶏ ҍ

Ȃ 

̂1̃ ΐ I-131ⱳ ̆ⱳ ֚

ȂI-131 ῤẢ ̆ ֚ ֲ ῤ

3͘ 5 ȂI-131 Һ ɓ ̆ғ ֽ̆ 2͘ 3mm̆ɓ

ѿ Ȃ ̆ ╕ I-131῀ⱳ ֚ ̆

֓ Ҭғ ᵬ Ҋ № └ ᵌ №℗

Ȃ I-131 ̆ ῃ℗

̆ ᵩ ̆ I-131 ᵞȂ I-1313 ̆ ᵣῤ ᵩ

I-131 ᵞԍ400MBq̆ ᵟ 3.5Ȃ ῃ ֲ Ҍ

ԍ300ɒ̂ 6ɒ ̆ 50 Ȃ̃ 
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̂2̃Lu-177 ῤ№ ╠↓ ҳ ѿҩ ̆

╠ ᵣ ̂Peptide Receptor Radionuclide Therapy̆PRRT̃

ҹ Ғҙץ ҳ ȂPRRT╠ ץ

Lu-177 ᵌ ῤ№ ̂NET̃̆

ῤ№ ᵣ̆ ҳ

̆ ≠ ῤ Ȃ Lu-1771

̂24h̆̃ ᵣῤ ᵩLu-177 ҹ1000MBq̆ 7.4GBqLu-177

Ҍ ԍ6h ̂ ԍ3.7GBq̆ Ȃ̃ ῃ ֲ Ҍ

ԍ50ֲ ̂ 1ɒ ̆ 50 Ȃ̃ ҩLu-177

Ҍᵞԍ10mmPb Ȃ 

̂3̃ Sr-89ѿ ֪ ̆ ῀ᵣῤ ѿ ⱴ

ף ̆ ̆ ῤ ԍ 2͘

25Ṑ̆ Ҭ̆ ҹ 1.463MeVɓ ̆ ҹ 50.5

̆ῒ ᴴ ̆ ̆ ⌠ ᵬ Ȃ 

̂4̃ Ra-223 ̂Ŭ ̃ ῤ ΐ ̆

ΐ ᵬ ̆ ῒ ̂Ŭ ֽ 43

̃̆ ᵬ ̆ ҍ ⱴץ ѿ֓ ᵝ

̆ᶛ ᵝȂ ⱬ Ŭ ̆Ҍᴪᴴ

ẫ ῏ Ȃ ᵬֲ Ὲᴧ Ȃ 

2.3.2ᵬ  

̂1̃  

῀ ᵣῤ̆ № ⌠

ɓ ׆̆ └ ̆ ⌠ Ȃ ᵬ Ҋ̔

Sr-89ȁRa-223 I-131 Ÿ ̂

̃ ԇ Ÿ ҉ ̂ ₮

̆ ̃̆ └ҍᾙ ℗ ̆ ᾧҍֲז Ȃ 

 ̔ ╠└ ᵬ ⅞̆ Ȃ 

 ̔ ╠ѿ ֲ ̆ Ὲ

Ȃ 



18 

 ̔ Ὲ Ҋԋ ̆ ̆

‖ Ȃ 

 ̔ ̆ ֲ

̆ ̆ Ἕ Ҋ̆

ᵬֲ ҍ ֲ Ⱳ ñ ò֜ ̆ ԍ ῤȂ 

 № ̔ Sr-89ȁI-131 Ҍ№ ̆ ᶫ Ὲ ֲᴍ№

R̕a-223 ῤ ᵣ № ̆ ҹ ᾥᵣ

55kBq ̂1.49ɛCĩ̆ ҹ6600kBq ̂0.178mCĩ̆ ╠̆

̂ҍ I-131 ῍ ѿҩ ̆ ᶏ ѿ ̃ῤ ᵣ

Ra-223̆ᶏ ῀ 1Ȃ 

 ̔ Ҋ̆ ֲ Sr-89ȁRa-223

Ȃ ̆ I-131 Ȃ 

 ̔ ’ ̆ ⌠ҩ≢ ̆

֓ ̆ ̂Ҍ 15miñ ’

Ȃ 

̂2̃ ᵟ ̂ ̃  

1̃  

 ῃ℗ ̆ № ̕ ҹ

№ ῤ№ ̆ғ ‰ ̆ ⌠

̕ 

 ̆ ΐ ῏ ̆ № ‗ -131

̕ 

 ̆ ΐᵟ ̕ 

 ╠‰ Ȃ ╠ ׃ ῒ ╠‰ ȁ

Ԋ ̆ I-131 ╠3~4Ả ȁ ̆

ӥ̕ 

 ╠̆ ñ҈ ԓ ò̆ ῤ ̆ ȁ

≢ȁ ȁ╕ ȁ ̆ ȁ ȁ ῤ Ȃ 

 ⌠ ̆ ᵬֲ I-131 ̂
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̃̆ ӊ ῀ Ȃ 

 ῤᵟ 3.5̆ ╠ ╕ ̆ Ḡ

1m ╕ Ҍ ԍ 25ɛSv/h ₮ ̂I-131 ᵣῤᵞԍ

400MBq̃̆ ₮ ╠ ֲ ӥ̆ ₮ Ԋ ̂ᶛ

ҍ ̆₮ ȁ҉ ᾧҍֲז Ȃ̃ 

 ₮ ̆ ֲ ȁ ȁ ҉̆

Ȃ 

 №₮ ѿ ῃ Ἕ̕ I-131ѿ ̆

̆ ̆ ᴨ ӏ Ȃ 

ᶫ ᵬֲ Ữ Ғ ̆ ѿ Ғ

Ҋ 2 ̆ ,I-131 ꜚ№ №ת

̂ Ȃ̃ 

2̃ ꜚ№ ̂ת ᵟ ֲ I-131̃ 

ꜚ№ ̆ת ꜛ ᵬֲ ֲ

ꜚ ̆ ꜚ ȁ № ᵬ

ᵬȂ ꜚ№ ῤת ̆ ̆

└ ̆ ⌠ ץ ‰

Ȃ ᵬֲ ᶏ ꜚ№ №ת ‰ ֲ Ȃ ᵬֲ № ѿת

ᶷ̆ ̆ ѿᶷ ֲ Ȃ 

  

2-1  ꜚ№ ת  

̂3̃ ̂Lu-177̃  
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1̃ ᶛ ̔ 

 ҹ№ ῤ№ ̕ 

 ̕ 

 Ga-68 PET/CTἝ ̕ 

 ȁ ⱳ ⱳ ‰Ȃ 

2̃  

 Ả ᵌ 4~6 Ȃ ҹԅ └ ̆Ả

ᵌ 8 ̆ 7~10Ȃ 

 ̔ 5mğ 5mg͂ Ȃ 

 Ḡ 9̔AA 500ml̆ 20g̓̀̆ 2000ml

ᵣ̆ 177Lu-Dotatate╠30min Ȃ 

 ̔177Lu-DOTATATE ̆ >15minȂ 

 6~12ѿҩ ̂ 8 ѿҩ ̃̆῍4~6̆ Ҍ 37GBq

̂1000mCiȂ̃ 

 177Lu-PSMA ̆ ᵣ ╕ Ҍ

ԍ25ɛSv/h₮ Ȃ 

ȁ ȁ ҍ ѿ ̆ ᶫ

ᵬֲ Ữ Ғ 10mm ̆ ѿ Ғ

Ҋ ̆ Ȃ Lu-177 №

̆Lu-177ʟ Ὲ ֲᴍ№ Ȃ 

Lu-177 Ҭ ᵬֲ ̆Lu-177

̆ ꜚ ῀ ᵣῤ̆ῒ ᾢ

ῤ ꜚ Ҭ ⌠ Ҭ̆ Ҭ

̆ ₮ ⌠ Ҭ̆ ꜚ ԍ ̆

ꜚ Ȃ 

╠̆ ñ҈ ԓ ò̆ ῤ ̆ ȁ

≢ȁ ȁ╕ ȁ ̆ ȁ ȁ ῤ Ȃ῀

ȁ ̕₮ ╠ ֲ ӥ̆ ₮

Ԋ ̂ᶛ ҍ ₮̆ ȁ҉ ᾧҍֲז Ȃ̃
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₮ ╠̆ Ḡ 1m ╕ Ҍ ԍ 25ɛSv/h₮ ̆₮ ╠

ֲ ӥ̆ ₮ Ԋ ̂ᶛ ҍ ̆

₮ ȁ҉ ᾧҍֲז Ȃ̃ 

2.3.3 ᶏ  

̂1̃  

ᶏ ҹSr-89ȁI-131Ra-223̆

ֲ̆ ȂSr-89ᶏ ҹ2 ֲ/̆

1 ̆148MBq/ֲ̕ ԍ ֚ I-131ᶏ ҹ5 ֲ/̆

2 3̆70MBq/ֲ R̕a-223ᶏ ҹ2 ֲ/̆ 1 Ҍ̆ ԍ6.6MBq/

ֲ̆ ҩ ѿ ῍ 6 ̂ ѿ Ȃ̃ 

̂2̃ ᵟ  

 

I-131 ᶏ I-131 Һ ҹ [I-131] ̂

̃̆ ҹ 2.96E+09Bq̂80mCiȁ̃3.70E+09Bq

̂100mCiȁ̃5.55E+09Bq̂150mCĩ̆ ҩ≢ 7.40E+09Bq̂200mCiȂ̃ 

ῃ℗ ῃ℗ ̆ I-131ñò ñ ò Ȃñ

ò I-131 ̆ñ ò I-131

ȁ Ȃñ ò ╕ ᵞ̆ҹ

1.11E+09Bq~3.70E+09Bq ̂30͘100mCĩ̆ ñ ò ╕ ̆

╕ ҹ3.70E+09Bq~5.55E+09Bq ̂100͘150mCĩ̆

╕ 7.40E+09Bq̂200mCiȂ̃ 

ñ ò I-131 ̆ᵖ ῀ ̆ ׆

ᵣῤ ̕ñ ò I-131 ̆ᵖ ῀ ᴍ ̆

ᵣῤ ѿ֓Ȃ ̂ I-131ṿᵀ

ᵣῤ ̆Ҭ ╠ ̆2013̆3 ̂6̃ :8̃ ̆20ɒñ ò

ᵟ ҹ3.1d̆20ɒñ ò ᵟ ҹ1.9dȂ 

2-4  ñ ò ᵣῤ ̂MBq̃  

 
 

̂ %̃ 

 

̂ %̃ ̂MBq̃  
 

0 4.11 95.89 3700 
ñ ò╕ 1.11E+09Bq~3.70E+09Bq̂30͘

100mCĩ̆ 3.70E+09Bq̂100mCĩ  
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24h 2.9 25.3 1043  

48h 2.0 6.7 322 2d̆ᵞԍ400MBq̆ ⌠₮ ‰ 

72h 1.4 1.8 118  

2-5  ñ ò ᵣῤ ̂MBq̃  

 
 

̂ %̃ 

 

̂ %̃ 

 

̂MBq̃  
 

0 1.74 98.26 7400 
ñ ò╕ 3.70E+09Bq~5.55E+09Bq̂100͘

150mCĩ̆ 7.40E+09Bq̂200mCĩ  

24h 1.1 52.3 1976  

48h 0.7 13.9 540  

72h 0.5 3.7 155 3dγԍ400MBq̆ ⌠₮ ‰ 

ᶭ 2-4 2-5T ̆ I-131 ᵟ 3d̆ ҉ ץ

₮ ‰̆ 6 ̆ ῀ ̆ ῃ ֲ Ҍ

ԍ300ɒ̂ 6ɒ ̆ 50 Ȃ̃ 

Ҭ ȇI-131 Ȉ̆

7 ῍ 44 ̆ ҹ 4.37E+09Bq̂118mCĩ̆

Ḡ ֲ 4.44GBq ̂120mCĩ ᶏ Ȃ

Ḡ 5.55GBq̂150mCĩ Ȃ118 

Lu-177  

Lu-177Һ ҹ ῤ№ ╠↓ ̆ Ҍ ԍ 7.40E+09Bq

̂200mCiȂ̃ ℮Ҭ̂ Journal of Radiological Protection J. Radiol. Prot. 

36 (2016) 269ï278̃ ̆ 7.4GBqLu-177 6h 1m ╕

ҹ 15Ñ4ɛSv/hȂLu-177 6h ̆ ץ ₮ ‰ Ȃ 1

Lu-77 ̆ ῀ ̆ ῃ ֲ Ҍ ԍ50ֲ ̂

1ɒ ̆ 50 Ȃ̃ 

2.3.4Һ №  

Sr-89ҹɓ ̆ ҹ50.5d̆ ɓ-̆ ₮Һ ҹ1.49MeV

ɓ ̕ 

Ra-223ҹ Ŭ ̆ ҹ 11.4d̆Һ Ŭ ̂ Һ ҹ

5.54MeV~5.75MeṼ̆ Ҍ ᶛ ɓ ̂ Һ ҹ

3keV~56keṼ ɔ ̂ Һ ҹ11.7~269.5keṼ̕  
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I-131 ҹ 8.04d̆ ɓ ᵄ Һ 364.5keV̂81.2˿̃ ɔ

̕ 

Lu-177 ҹ 6.65d̆Һ ɓ ̆ ҹ 0.149 MeV̂

0.497 MeṼ̆ ῤ 2mm̆ ɓ ᵄ Һ 113keV̂6.4˿̃

208keV̂11˿̃ ɔ Ȃ 

ᶏ Һ ↓ԍ 2-4Ȃ 

2-4  ᶏ Ἕ Һ  

     
Һ

̂keṼ 

1/10⁞

̂mm̃  

1 I-131 Ҭ  8.03d ɓ-ȁɔ ɓ-606ȁɔ364 11 

2 Lu-177 Ҭ  6.65d ɓ-ȁɔ ɓ-497ȁɔ208 2.11 

3 Sr-89 Ҭ  50.5d ɓ- ɓ-1495.1 / 

4 Ra-223  11.43d Ŭ 11.7/83.8/269.5 / 

̔Lu-177ָ ṿ 2.11mmPb ȇEXPOSURE RATE CONSTANTS AND LEAD 

SHIELDING VALUES FOR OVER 1,100 RADIONUCLIDESȈ̂ ẫ ᴪ2012̃ 

2.3.5ᶏ №  

Һ ɔ ȁŬ ɓ

ץ̆ ֟ ȁ ᵣ Ȃ

̆ ̆ ≢ I-131̆Һ ₮̂ᵟ 3.5dҬ̆I-131׆ Ҭ

₮ ҹ 85%̕ ȁ ḂҬ ₮ ̆ ₮ Ӟ ̂

֤ ₮ ȇICRP94₮ ̔ ₮

Ȉ̃Ȃ 

̂1̃ ’  

ȂI-131 ɓ ᵄ 364keVɔ ̆ῒז Ŭȁ

ɓ ɔ ̆ ̆ ȁ ȁ№ ȁ ȁ

ֲ ᵬ ̆ ᵬֲ Ả Ὲᴧ ⌠ I-131

₮ ɔ Ȃ 

Ȃ ̆ ̆ᴪ֟ Ȃ ᵣ

ῤ Һ Ḃ ₮Ȃ ᶏ ֟ ‖

Ȃ ̆ 55%ԇ I-131 ∆24h₮ᵣ

̆22% 2ҩ 24h₮̆ 85% ∆ 5dῤ ₮ᵣ ̂ ֤
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₮ ȇICRP94₮ ̔ ₮ Ȉ̃Ȃ

῀ ̆Ῥ ῀ Ҋ Ȃ 

ᵣ Ȃ ̔a. ▼ᵩ ̕b. ȁ

ȁ ̕c.ᵬ ᶏ ȁ ȁ ̕d. ᶏ

̆ ȁ Ȃ ▼ᵩ ѿ̆ ԍᵞ Ȃ

▼ᵩ ᶫ ̕ ȁ ȁ ̆ ѿ

̆ ȁ ᶏ Ȃῒז ̆ ⌠

Ⱳ ̆ӊ Ȃ 

Ȃᶏ I-131ԍ ̆ᵖ ҹ [131I]

̆ ᵞȂῒ ̆ ҹ ᵣ ̆Ҍ

̆ғ№ ̂ I-131̃ ̆ ᶏ Ҭ֟ ᵣ

№ Ȃ 

ᵣῤף I-131Ӟ ̂ 0.008%~0.03%ᴍ ̃ ₮

῀ Ҭ̆ ̆ ̆ Ȃ 

̂2̃ ’Ҋ  

Ḡ Ҍ ̆ Ȃ

Ȃ 

ԍ ᵬҌ ̆ ȁ ̆ ᵬ ̕

₮ Ȃ ᵬ ȁ ȁ ̆

ⱴ ̆ ῀ ῀ᵣῤ ῤ Ȃ 

Ȃ Ҍ ̆ ̕ ̆

Ҍ ̕ Ӳ ⌠Ҍ Ȃ 

Ҍ ̆ Ȃ 

ᵣῤ ₮ Ҋ̆ץ ̆ Ὲᴧ

Ҍ Ȃ 

2.3.6ֲ ’ 

ᵬֲ ῍ 14 ̂ῒҬ 7 ̆ 5

̆ 1 ̆ 1 ̃̆ ӈ Ἕ ᵬֲ 15

̂ῒҬ 6 ̆ 6 ̆ 2 ̆ 1 ̃̆ ̂
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̃ 8 ᵬֲ ̂ῒҬ 2 ̆ 2 ̆ 4 Ȃ̃ 

҉ץ ᵬֲ ῃҍ ԅ ӥ̆ғ

ῤ̆ ҩֲ╕ ̆ ҍ ѿ ̆ ᶏ

Ȃ 

2.3.7 ת ’ 

ӈ ̂ ̃ ԅ1 ╕ ȁת

1 ȁ1ת ╕ 5ҩ̂ת ̃̆

̆ ҍ ѿ ̆ Ȃ 
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3  ῃҍ  

Ḡ Һ ҹ Ҭ ₮ Ḡ

̂ ̃ ῃ ῃ ̆ ȁ ȁ

ᵬ ȁ ת Ȃ 

3.1ᵬ №  

ῤ ҹ ̂ ̃̆ᵟ ᶏ ҹI-131

Lu-177̆ I-131ȁSr-89 Ra-223҈ Ȃ ᶏ ⱳ ⅞ҹ

ȁ └  ̂ ᵬ ᵟ ̃̆ └ ‖

Ȃΐᵣᶏ Ҋ̔ 

̂1̃ ̔ ̂Ữ ‪ ȁ̃ ȁ Ȃ 

̂2̃ └ ̔ 

ᵬ ̔ ᵬֲ ̂ ‖ ȁ̃ ȁ ȁ

2 ȁ Ȃ 

ᵟ ̔δ ̆ 7 ̂6 ȁ1 Lu-177

̃̆ 1 ̆῍7 ᵝ̆ Ȃ ₮῀

Ȃ 

ᵬ ᵟ ᵬҹ ῃ └ ̆Ҥ └

῏ֲ ῀Ȃ ԅ ᵬ ҍ ᵬ № Ҍ̆

ᵬ ᵬ № ̆ ᵬֲ ҍ ֲ № ̆

ᾧԅֲ ̆ Ȃ 

⁞ ץ̆ ҳ ᵬḂ ↕

Ȃ׆ⱳ № ̆ ⱲῈ ȁ └ ⅞№ ғ̆

̆ ԅ ῃ Ȃ ̆ ֲ ⱲῈ ᵝԍ

ᵬ қᶷ ץ̆ ⁞ ֲ ⌠Ҍ Ȃ

ȁ ȁ ȁ ╕ ⱴ̆

ֲ ̆ ֲ⌠ ꜚ̆ ⁞ Ὲᴧ ҙֲ ⌠Ҍ

Ȃ 

̆ ֲ ₮ Ҭ I-131

̆ ⁞ ᵬ Ả ֲ ῤ ̆ ⁞ ᵣ
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Ȃ 1 ̆ ֲ ̆ ⁞

Ȃ ̆ ֟

̆ ⌠ Ⱳ ̆ ⁞ ᵣ

Ȃ 

סּ ̆ № ҍ ѿ Ȃ ҉№ ̆

ң ⅞№ ̆ ᵬ ̆ ≠ԍ ̆

Ȃ ̂ ̃ № 10-1Ȃ 

 

3-1  ̂ ̃ №  

3.2 ’ 

̂ ̃ └ ̂ ₀ ̃ Ȃ

ԅ ȁ ȁ Ғ̆ ̆ ᵣ

Ȃ ̆ ȁ └ ̆ ΐ ̆

ץ ᵬ ȁ ᵬֲ Ȃ ⅞ ᵝ
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ῃ ̆ Ȃ

̂ ̃ ’ 3-1Ȃ 

3-1  ̂ ̃ ’  

 
 

 

ᵣ

 

 

 

 

  

̂ ̃ 

1  
1~

7 

қ  35cm 35cm  7 ҹқ

↓̂ᵝԍ ᶷ̃̆

7қᶷҹ

̆ 1 ᶷҹ

̆ ᶷҹ

̆ ᶷҹ

̂ ֲ ̃̆ ῒҬ

1~6 ᾣ ̆

2.0m̆ №≢ҹ

1.5mĬ0.9m 

 35cm 35cm  

 35cm 35cm  

 35cm 35cm  

҉ 
35cm+ ᵣ

 

35cm+ ᵣ

 
 

҉ ҹ ᾣ ̆ ҉

ȁ  

Ҋ 35cm 35cm  
ȁẢ ᵝ

 

 10mmPb 10mmPb   

2  
 

қ  35cm 35cm  Ṝ 6  

 35cm 35cm   

 35cm 35cm   

 35cm 35cm  Ṝ 5 

҉ 
35cm+ ᵣ

 

35cm+ ᵣ

 
  

Ҋ 35cm 35cm  Ả ᵝ 

 10mmPb 10mmPb   

3  

2 

қ  35cm 35cm   

 35cm 35cm   

 35cm 35cm   

 35cm 35cm   

҉ 35cm 35cm  ȁ  

Ҋ 35cm 35cm  Ả ᵝ  

 3mmPb 3mmPb   

4   

қ  35cm 35cm  2 

 25cm 25cm   

 25cm 25cm   

 35cm 35cm   

҉ 35cm 35cm  ȁ  
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Ҋ 35cm 35cm  
2 ̂

2.9m̃ 

 3mmPb 3mmPb   

5   

қ  25cm 25cm   

 25cm 25cm   

 25cm 25cm  ‖  

 25cm 25cm   

҉ 35cm 35cm  ȁ ҉  

Ҋ 35cm 35cm  
2 ̂

2.9m̃ 

 
20mmPb  20mmPb   / 

 
40mmPb  40mmPb   / 

 3mmPb 3mmPb   

 50mmPb 50mmPb  / 

6  
 

 35cm 35cm   

҉ 35cm 35cm  ᶏ  

Ҋ 35cm 35cm  ᶏ  

̔ ̂ ₀ ̃ Ҍᵞԍ2.35g/cmį̆ Ҍᵞԍ11.34g/cmįȂ

ⱴ ₀ ₀ ̆ ⱳ ȁ ҹᾣ Ȃ 

3.3 ῃҍ  

Ḡ Һ ҹ Ҭ ₮ Ḡ

ῃᶏ ῃ ̆ ȁ ȁ ת

Ȃΐᵣ Ҋ̔ 

3-2  ῃ ҍ ’ 

   ’ 
 

1  

I-131Lu-177 Ғ ̆

ṿ ȁ ȁ

2ȁ ̂№≢

ȁ̃ ֲ ȁ Ȃ

ȁ ȁ ֲ ȁ

ȁ ץ ᵬҹ

└ ̆ ȁ ȁ

ᵬҹ ̆ ῀ ᶷ

̆ ҉

῀ Ȃ └ ₮ȁ῀ №≢

̆ ῏ֲ ῀ └

Ȃ └ ₮῀ ҉

̆ ῏ֲ Ҍ ₮ȁ῀ ӄẢ

Ȃ 

ᵣ

̂ ̃̆ Ḡ

└ ȁ └

ῤ ᵣ̂ ȁ

ᴰ ̃

30cm ╕ Ҍ ԍ

2.5ɛSv/hȂ └ ȁ

└

№≢ҹ̔ŬҌ ԍ4Bq/cm2ȁ

0.4Bq/cm2 ̆ ɓ Ҍ ԍ 

40Bq/cm2ȁ4Bq/cm2 1̕

Ŭȁ ɓ

№≢ ԍ1Bq/Lȁ10Bq/L̆I-

131 Ҍ

ԍ 10Bq/LȂ ᵬ

№ ̂ ᶷ

̃̆ └ ȁ

̂ ῀ ᶷ

7 ֲ

ῒ̆Ҭ1-6 ԍI-131

ᵟ 7̆ ԍLu-177

ῤ№ ╠↓

̂ ңҩ

ȁ 1ҩ ̃̆ ң

Ҍ ῃ ᶏ Ȃ Έ ᵣ

Ҍᵞԍ Ҭ

ᵣ Ȃ 

└ №

Ȃ └ ₮ȁ῀ №≢

̆ ῏ֲ ῀

└ Ȃ └ ₮῀ ҉

̆ ῏ֲ Ҍ

₮ȁ῀ ӄẢ Ȃ ῀

₮ Ȃ 

̆

ӈ ̂ ̃
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̃̆ ץ ȁ

Ҭ ᵬ

Ȃ 

└ ȁ ɓ Ҍ

ԍ40Bq/cm2ȁ4Bq/cm2̕ └

ȁ ҉ Ҋ ╕

Ҍ ԍ 2.5ɛSv/h̆

Ҭ ╕ ṿ Ȃ 

2  

└ ̔ ȁ

└ ȁ ̆

ғ ̂

̃̆ 1.5m ̂

̃ ̆Ḃԍ Ȃ

ᵬ ᾣ ȁ ȁ

ȁ Ȃ ᵬֲ ῀

ᵬ ̆ ᵬ ̆

ᵬᵹ Ӳ Ȃ

̆ת ᵬֲ ῏ ᵬ ᶏ

ת ҩֲ ȁ

ᵬ ᵬ Ȃ 

/ 

ȁ └

ȁ ̆ғ

̂ ̃̆

1.5m ̂

̃ Ḃ̆ԍ Ȃ

ᵬ ᾣ ȁ

ȁ ȁ Ȃ ᵬ

ֲ ῀ ᵬ ̆ ᵬ ̆

ᵬᵹ Ӳ

Ȃ

̆ת ᵬֲ ῏ ᵬ ᶏ

ת ҩֲ

ȁ ᵬ ᵬ

Ȃ 

 

3  

Ȃ2ҩΐ ⱳ

̂ ȁ ̃̆

⁞ Ҭ ᵬֲ ╕ ̆

ȁ ȁ ΐ ɔ

Ȃ 16ҩ

̂ῒҬ 2ҩҹ 15mmPb̆ 14ҩҹ

10mmPb̃̆ῒҬ 15mm

2ҩȁ 1 2ҩȁ ҩ 1

ҩ̂῍7ҩ ȁ̃ ₮ 1ҩȁ 2

4ҩȂ ԍҒ ῤ

Ȃ ҹ ꜚ ̆

ֲ ҍ ӊ ̆

Ȃ ȁ

Ḃ̆ ᴡ ̆ ꜚȂѿ

’Ҋ̆ I-131 48hῤ̆

ֲ ̆Ҍ

Ḡ ᵬȂ ֲ

Ȃ 
50mmPb ̕

15mmPb

2ҩ̕

2ҩȁ ҩ 1ҩ

̂῍ 7ҩ ȁ̃ ₮ 1

ҩȁ 4ҩ̆ ҩ

ҹ10mmPbȂ

ѿ῍

16ҩ ̆

Ḡ 10Ṑ

̂ῒҬ I-131

180̃ ̆

Ȃ 

ԅ

ȁ ȁ Ȃ 

ԅ

50mmPb ̕ ╠

ȁ ֚ №≢ ԅ 1ҩ

20mmPb ̂῍2ҩ̃̕

ҩ 1ҩ̂ ῍7ҩ ȁ̃ ₮

1ҩ20mmPb ̕

1 ̂ ̃ 2ҩ

15mmPb ̕ 2

̂ ̃ 20ҩ10mmPb

̆ ԍ

№ ̆

Ȃ Ḡ 10Ṑ

̂ῒҬ I-131 180

̃ ̆ Ȃ 

 

4  

ᵣ Ȃ

15mm 2ҩ̆

ȁ ╕ ȁ ȁ ȁ

ѿ Ȃ▼ᵩ I-131 ᶫ

Ҭ Ȃ 2

̂ 1̃̆ ԍ

ᵬ ֟ ȁ ̆

̆ ᶏ

̆ ȁ

ȁ ̆

̆ ̆ ⌠

̆ ᵬҹ Ȃ

ᶭ HJ1188-2021ȇ ֤

ⱲῈ ῏ԍⱴ

Ȉ̆ ᶏ

ҹB B̆ ᵣ

10Ṑ ғҌ ԍ30̂ῒҬ

֟ I-131 180̆

Sr-89 505̃

̆ᶏ ‰ ת

̆ ╕ ҹ

ғ Ŭȁɓ №≢ ԍ

0.08Bq/cm2 0.8Bq/cm2̆

ᵬҹ ̆ ᵣ

ȁ ҉

ȁ ȁ ֟ ȁ

ֲ Ḥ Ȃ 

ᵟ ᶏ ̆
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8 ̆ ɔ╕

ԍ 1ɛSv/hғ ɓ ԍ

0.8Bq/cm2 ̆ Ῥ ᶏ Ȃ 

5  

ῤ ̔ 1ҩΐ

ⱳ 50mmPb ̆

̆ ȁ

ᵬ ᵬ Ȃ ‖ ȁ ȁ

⁞ץ̆

Ȃ

Ҭ ѿ ̆ ᶷ

̆ Ȃѿ

̆ ̆

̆ ’ ̆⁞

Ȃ ᵬֲ ȁ

̆ └

Ҭ Ȃѿ

̆ ̆ ̆

’ ̆⁞

Ȃ ᵬֲ ῀ ᵹ̆ ̂

N95̃̆⁞ ῀Ȃ 

ȁ ₀

ȁ ₀ ̆

ȁ ȁ ꜚ №

ȁ ȁֲ

ȁ ₮ Ғ ȁ╕

ῃ ̆

ȁ ̆

Ạ⌠ ᵬȁ ᾧ ᵬ

ֲ Ὲᴧ ⌠ Ȃ 

1ҩ 50mmPb

̆

̆

ȁ ᵬ ᵬ Ȃ

№ ᵬ Ғ

ῤ Ȃ 

№ ᵬ

Ғ ῤȂ

̂ ̃ 3 ̔

ῤ ̂

ԍ№ I-131Ra-223̃

1 ̕ └ ῍ 1

̕ 1 Ғ

1 Ȃ ̆

ӈ ( )3

ҹ 1 ᶷ

̂

ҹ43m)Ȃ 

└ ₮

̂

Ó90%̃Ȃ

̆ ̂

Ó99.97%̃ ̂

Ó90%̆̃

ѿ Ȃ

Ȃ

ѿ ̃̆

ᵣ Ȃ 

 

6  

ᵝԍ ᵣ ᶷ̂ҍ Ἕ

ԑ ̃̆ ԍ ̆

ҹ ᵣ ̆

҉ ̆ ̂

Ȃ̃ 

ῤ

1 ̂ ԍ№ I-131 Ra-

223̃̆ ᵬ Ó0.5m/sȂ

̆ ̂

Ó99.97%̃ ̂

Ó90%̃Ȃ ѿ Ȃ

῍№ҹ2 ̆ῒҬ

1 ̆

└ ῍ 1 Ȃ Ғ

1 Ȃ ₮

Ȃ 

ΐᵣ ̔ ԍ

90%̆ ҩ Ҍ ԍ 2kğ

ҹѿ Ȃ 

№ ᵬ

Ғ

ῤȂ 

3 ̂ ȁ

└ ̆ ̃

ȁ ̂

Ó99.97%̃

̂ Ó90%̃ȁ ԍ

ᵣ ̆

̂ Ҍ ԍ5kg̃

ѿ Ȃ 

 

7  

Ҭ Ȃ

ῤ ̆ ̆

Ғ ‖ ץ

֟ ̆ Ғ ̂

6mm ̃̆ Ҋ1

Ȃ ‖ ̆ ῀ ̆

҉‖ ⁞ץ̆ Ҋ ₮

ῤ Ȃ

ҹ 442mįȂ1

Ҥ ̆ ᵝ

ⱳ ̆ ₮Ȃ

╠ ᶏ 2ҩ ̆

῀ Ȃ ₴ ̆

₮

Ȃ ꜚ

Ȃ 1

ᴋᵥ ḱ╠̆

ᵣ ̆ Ȃ 

̆

└ ̆ Ҍ

ѿ ̆ 20minȂ ᵟ ̆

ᵟ ֲ ̆ ⁞

֟ Ȃ 

1 Ҥ

̆ΐ ᵝ ⱳ ̆

ꜚ

ȁ

ȁ ̆

ȁ ȁ ȁ

Ḥ Ȃ 

1

̂4Ĭ110.5mį̃̆

ȁ ֲ ȁ

̆ Ḡ 180

ȁ Ȃ 

ӈ ̂ ̃

1

ҹ445.7mį̂῍4ҩ ̆

№≢ҹ109.5mįȁ112.7mįȁ

113.0mįȁ110.5mį̃̆ ԍ

ȁ ֲ ȁ ̆

Ḡ 180̆

Ȃ

ԍ ᵣ ̆ғ

ⱬҌᵞԍ ̆

Ȃ 
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Ȃᴋᵥ ḱ╠ Ȃ 

8  

ῤȁ ῤ ң ȁ ₮ ȁ

1ҩ Ἕ ̂ѿ῍ 14

ҩ̃̆ Ḃԍ ᵬֲ ῤ ’Ȃ

ȁ ῤ

Ȃ 

ȁ ₀

ȁ ₀ ̆

ȁ ȁ ꜚ №

ȁ ȁֲ

ȁ ₮ Ғ ȁ╕

ῃ ̆

ȁ ̆

Ạ⌠ ᵬȁ ᾧ ᵬ

ֲ Ὲᴧ ⌠ Ȃ 

῀ ȁ

ῤȁ ῤ ң ȁ ₮

ȁ

̆Ḃԍ

ꜚȂ ԅ Ȃ 

 

9  

1~ 6 ᶷ ҉ Ҍ

ᾣ ̂ 1.5mĬ0.9m̆ 2.0m̃̆

ᾣ ֲ ̆₮῀

Ȃ 

7

ֲ ῒ̆Ҭ1-6 ԍ

I-131 ᵟ ̂

Ҍ ᾣ ԍ

2 ̆

Ҭ ̃̆7 ԍLu-

177 ῤ№

╠↓ ̂8-9

ȁ10

ҹ ̃̆ ң Ҍ

ῃ ᶏ Ȃ 

ֲ Ȃ 

7 ֲ

ῒ̆Ҭ1-6 ԍI-131

ᵟ 7̆ ԍLu-177

ῤ№ ╠↓

̂8-9 ȁ

10 ҹ ̃̆ ң

Ҍ ῃ ᶏ Ȃ Έ ᵣ

Ҍᵞԍ

Ҭ ᵣ Ȃ 

1~ 6 ᶷ ҉ Ҍ

ᾣ ̂ 1.5mĬ0.9m̆

2.0m̃̆ ᾣ

ֲ ̆₮῀ Ȃ 

 

10  

ת Ḃ ╕ ת 1 ̆

ԍ ╕ Ȃ

₮῀ ̆ ̆ ҩ

ֲ ̆ ѿ ת ԍ

Ȃ 

1 ╕ ȁ1ת

ȁ1ת

╕ 5ҩ̂ת ̃

̆ 

̂

I-131

Ȃ̃ 

ӈ ̂ ̃

ԅ 1 ╕

ȁ1ת ȁ1ת

╕ 5ҩ̂ת ̃̆ ᶏ ⱳ

̆ Ȃ 

̂ I-131

ᵝ Ȃ̃ 

 

11  

Ḃ ת ̆

╕ ̆ת қ

ᶷ ̂ ̃ȁ ῀ ȁ

₮ ȁ ‖ ₮῀ ╕

̆ Ȃ 

 

12  

ᵬ Ȃ

ᵬ ȁ ᵬֲ

ᵬᵝȁ ᵬֲ Ὲᴧ

ף ᵝ

ɔ╕ ɓ

Ȃ ᵝ

̆ ҹ

ɔ ȁɓ

I-131 ᵣ Ȃ 

 

13  

ӊ

̆ 2ҩ 4mm

̂ Ĭ Ҍᵞԍ1.0mĬ1.0m̃̆ ⁞

ԑ ̂ ̃Ȃ

ֲ Ҍ ԍ 2

Ȃ 

1ҩ

4mmPb ꜚ Ȃ 

ӊ

̆

ֲ Ҍ ԍ 2 ̆

Ȃ 

 

14  

ῃ ᵬֲ ῃҍ

҉ ̆ ֲ ҩֲ

╕ Ȃ 

ῃ ᵬֲ ̂

Ҍ ԍ 8ֲ̃

ῃҍ ҩ

ֲ╕ Ȃ 

̂ ̃

8 ᵬֲ ̂ῒҬ 2

̆ 2 ̆ 4 ̃̆

ῃҍ ԅ

ӥ̆ғ ῤ̆

ԅҩֲ╕ Ȃ 

 

15  

ҹ׆ Ҋѿ ᶷ

Ғ ̂66# Ғ ̃͂

Ȃ ᵝ ѿ ҉

7:00̆ ̆ ⁞ץ ҍ

ֲ ֜ Ȃ 

₮ Ғ ȁ╕

ῃ ̆

ȁ ̆

Ạ⌠ ᵬȁ ᾧ ᵬ

ֲ Ὲᴧ ⌠ Ȃ 

╠ Ὲ

̆

̆ ԅ Ғ ⁞ץ̆ ҍ

ֲ ֜ Ȃ 

 

3.4 ῃ  

֤ ӈ ̂ ̃ ῃ
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ԅ ̆ ῃ ȁḤ ȁ ȁ ת

ȁ Ȃ ῃ ҍ 3-3 ̆

̂ №̃ ֲȁ ̆ ᵬֲ ᵬ

̆ ̆ Ȃ 

3-3  ̂ ̃ ῃ ҍ ’ 

  ῤ  ΐᵣ  ’ 
 

1* 

A 

 

№

/  

└

 

└ ̆

Ȃ 
 

2* 
 

₮῀ ȁ ҉

 

₮῀ ȁ ҉

Ȃ 
 

3*  

̆

̆

ȁ

 

̆

̆ ȁ

Ȃ 

 

4* 
ֲӊ

 
ҹ ֲ  ҹ ֲ Ȃ  

5* 
ᵬֲ

 
 Ȃ  

6 
ᵬ

 
Ҍ  Ҍ Ȃ  

7* ֲҒ  Ғ  
Ғ

Ȃ 
 

8* 
 

ᵝ ȁ

̆ Ȃ 

ȁ ̆

Ȃ 
 

9* 

B 

 

 ת
1

 ת
1   Ȃת

10* 
Ḃ

 ת

1 ╕

 ת
1 ╕   Ȃת

11* ҩֲ╕  
ᵬֲ TLD

ҩֲ╕  

ᵬֲ TLD

ҩֲ╕ Ȃ 
 

12 ҩֲ╕  / / / ת

13* 

C 

 

 
442m3  

ӈ ̂

̃ 1

ҹ

445.7mį ̂ 4̓̀ҩ ̆

№≢ҹ 109.5mįȁ112.7mįȁ

113.0mįȁ110.5mįȂ̃

ԍ ᵣ
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̆ғ ⱬҌ

ᵞԍ ̆

Ȃ 

14* 
ᵣ

 

̆

 

̆

Ȃ 
 

15* 
D 

 

ҩֲ  
ᵣ ̆

ѿ  

̆ ѿ

Ȃ 
 

16* 

 

ȁ  
ȁ

Ȃ 
 

ӈ ̂ ̃ ῏ 3-2Ȃ 
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1~ 7 



36 

  

 

   
ῤȁ  

   



37 
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ꜚ№  ת

     
̂ת ת ⱳ ̃ 

     

 
 

3-2  ӈ ̂ ̃  

3.5 ῃ ’ 

̂1̃ ῃ └  

ԅ ῃҍ ᵬҹҒ ̆ ԅҒ

ֲ ῃҍ Ḡ ᵬȂ ῀ ῃ
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̆ ῏ ֲ ᴋ ῃҍ ̆

Ȃ ῃҍ 3-4Ȃ 

3-4  ῃҍ  

 ֲ ≢  ≢ Ғҙ Ⱶ  ᵬ  Ғ/Ὶ  

1 
ֲ 

   ᾴ ӥ  Ⱳ Ὶ  

2   ῤ  ̂ ֲ̃ Ⱳ Ὶ  

3 
ֲ 

   Һ ◐  Ⱳ Ὶ  

4     ◐  Ⱳ Ὶ  

5  ᾣ   Ⱶ  Ⱶ  Ὶ  

6  ᾽   Ҭ  Ҭ  Ὶ  

7      
└ҍ

 
Ғ  

8     ֲ ⅞  Ὶ  

9    ҳ  Һᴋ  Ὶ  

10      
└ҍ

 
Ғ  

11     ֲ ֲⱬ  Ὶ  

12  ´   ҳ ֲ  Ὶ  

῀׃    13 ῀׃  Һᴋ ׃῀  Ὶ  

14     Һᴋ  Ὶ  

15     ֲ  Ὶ  

16     ֲ 
└ҍ

 
Ὶ  

17     ֲ  Ὶ  

18  ᴋ´     Ὶ  

19  ֞῾   ҳ ֲ  Ὶ  

20  ᴯ   Ҭ Һᴋ Ҭ  Ὶ  

21     ҳ ֲ  Ὶ  

22     ֲ Ⱶ  Ὶ  

23     ҳ ֲ  Ὶ  

24  Ҽ    Ҭ Һᴋ Ҭ  Ὶ  

25    ῤ  Ⱶ◐  Ⱳ Ὶ  

26     ҳ ֲ  Ὶ  

27    
Ἕҍ

 
ҳ ֲ  Ὶ  

28  ´  ῤ  ҳ ֲ  Ὶ  

29    ῤ  ҳ ֲ Ҭ  Ὶ  

30     ҳ ֲ  Ὶ  
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31  ↨   Һᴋ  Ὶ  

32     Ḡ ◐  Ḡ  Ὶ  

33       Ὶ  

34    ῤ  ῤ Һᴋ ῤ  Ὶ  

ḱ ԅȇ ῃ └ Ȉ̆ ῒҬ ῃҍ

ᵬ└ ᵝ ̆ ῃḠ └ ̆ ᵬ ̆ ḱ

└ ̆ └ ̆ ᵬֲ └ ̆ ᵬ └ ̆

ȁ ̆ Ԋ ̂ᴆ̃ ̆ └ ԅ

ῃ Ȃ 

̂2̃ ᵬֲ  

ᵬֲ ῍14̂ῒҬ 7 ̆ 5

̆ 1 ̆ 1 ̃̆ ӈ Ἕ ᵬֲ 15

̂ῒҬ 6 ̆ 6 ̆ 2 ̆ 1 ̃̆ ̂

̃ 8 ᵬֲ ̂ῒҬ 2 ̆ 2 ̆ 4 Ȃ̃ 

҉ץ ᵬֲ ῃҍ ԅ ӥ̆

ғ ῤ̆ ҩֲ╕ Ȃ ֲ Ғ ֲ

ῃҍ ԅ ӥ̆ғ ῤȂ 

̂3̃ ҩֲ╕  

└ ԅ ᵬֲ ҩֲ╕ ̆ ᵬֲ

ҩֲ╕ ᵬ ῀ῃ ⅞ᵣ ̆ ῃ ᵬֲ

ҩֲ╕ ̆ ҩֲ╕ Ȃ 

ῃ ᵬֲ ҩֲ╕ ᵬ ╠ ֤ └Ҭ

̆ ҹ 1ҩ 1 Ȃ 

̂4̃  

ῃ └ ̆ ԅ ῏ ᵬ

Ȃ ̂ ̃ ᵬֲ ᶏ ╕ ת

̆ת ̂ ̃ ᵬ Ȃ 

1) ̔X-ɔ╕ ̆  

2) ̔X-ɔ ╕ ̆ת  ת

3) ╕̔ Ҍ ԍ1 ̂ ף ᵝҌ ԍ1 / ̃̆
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ᵬ 1 Ȃ 

4) ᵬ X-ɔ╕ ̔ ᵝ ╕

Ȃ 

5) ᵝ ̔ ᵬ ̂ Ҋѿ

ᵟ ╠̃̆ ȁ ̆ ̆ ץ ῏

̆ Ȃ 

ɔ ╕ ⅞ 3-5̆ ⅞

3-6̆ ᵝ 3-3~3-4Ȃ 

3-5  ӈ ̂ ̃ɔ ╕ ⅞ 

  ᵝ   

1~2  └ ₮῀  1 /  

3  ᶷ  1 /  

4 
‖  

қᶷ ‖  1 /  

5 ᶷ ‖  1 /  

6 

1 

ᶷ  1 /  

7~9 ȁ ȁ  1 /  

10~11 
҉ ṿ ȁ ̕ 

Ҋ  
1 /  

12~23 

2~ 7 

҉̔ ṿ ȁⱲῈ ȁᴡ ȁ ̕ 

Ҋ̔ ȁ  
1 /  

24~41 ȁ ȁ  1 /  

42 7қ ᶷ  1 /  

43~44  ȁ  1 /  

45~46 

2 

҉̔ ȁ ̕ 

Ҋ̔  
1 /  

47  1 /  

48~49 
 

҉̔ ̕ 

Ҋ̔  
1 /  

50~52 ȁ ȁ  1 /  

53~54  ȁ  1 /  

55~57 
1  

қᶷȁ ᶷȁ ᶷẢ  1 /  

58 қᶷ ╠  1 /  

3-6  ⅞ 

  ᵝ  
ɓ

̂Bq/cm2̃ 

1~4  ȁ ȁ   

5~7 1 ȁ ȁ   

8~26 2~ 7 ȁ ȁ   
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26    

27~29  ȁ ȁ   

30 ῒז ᵝ 
ȁ ̆ ᵬֲ ȁ

№ ᵬ ȁ ȁ ȁ  
 

3.4 ҈ ’ 

̂1̃  

ӈ  ̂ ̃ № ᵬ Ғ

ῤȂ ̂ ̃ 3 ̔

ῤ ̂ ԍ№ I-131Ra-223̃ 1 ̕

└ ῍ 1 ̕ 1 Ғ 1 Ȃ

ᵝԍ 1 ᶷ̂ҍ Ἕ

ԑ ̃̆ ԍ ̆ 43m ̂ ҹ1 ᶷ

̃̆ ҉ ̆ ̂ ̃̆

Ȃ 

└ ₮ ̂ Ó90%̃Ȃ

̆ ̂ Ó99.97%̃

̂ Ó90%̆̃ ѿ ̆

ңҩ ̆ ҩ ҹ 15kgȂ

ѿ Ȃ ᵬ ԍ1.16m/s̆

̆ ῃ Ȃ 

҉̆ Ȃ 

̂2̃  

̂ ̃ ԅѿҩ 1

ҹ 445.7mį̂῍ 4ҩ ̆ №≢ҹ 109.5mįȁ112.7mįȁ

113.0mįȁ110.5mį̃̆ ᵝ ̆ ԍ ȁ ֲ ȁ

̆ Ḡ 180̆ Ȃ 

ԍ ᵣ ̆ғ ⱬҌᵞԍ

̆ Ȃ 

Ғ ̆ Ạ ȁ

₀ ̂ ̃ ̆ ̆
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῏ֲ ῀Ȃ 

̂3̃ ᵣ  

̂ ̃ ȁ ֚ №≢ ԅ 1ҩ

20mmPb ̂῍2ҩ̃̕ ҩ 1ҩ̂῍7ҩ ȁ̃ ₮ 1ҩ

20mmPb ̕ 1 ̂ ̃ 2ҩ15mmPb

̕ 2 ̂ ̃ 20ҩ10mmPb Ȃ

ԍ № ̆ ӈ ̂ ̃

’ Ȃ ԅ

ȁ ȁ Ȃ 

3.5 ꜚ ’  

̆ ӈ ( ) ῤ ȁ

ȁ ȁ ᵬ ҍ ѿ ̆ ȇ ≠

ꜚ ̂ Ȉ̃̂ Ⱳ ₱Ȑ2025ȑ313̆ ῤ

Ҍ ԍ ꜚȂ ȇ Ḡ Ⱳ Ȉ

῏ ̆ Ὲᴧẫ ֟ Ҍ≠ Ȃ 
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3-3  ᵝ ̂ ҹᴖ╕ ᵝ ̆ƶҹ ᵝ ̃
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3-4  ᵝ ̂ ҹᴖ╕ ᵝ ̃ 
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4  Һ ‗  

4.1 Һ ҍ  

4.1.1№  

ᶏ I-131 ̆ ̆

ȁ ῒ̆ᶏ Ҭ ≠ ԍ ̕

I-131 Ҍ ֲ ̆ ῒ Ȃ

̆ ץ ȁ ̆Ҍֽ ץ ӈ

̆ ӈ ᴨ ӎ ̆ Ӟҹ

῀ ᶫԅ ̆ ≠ԍ ҳ

ү Ḇ̆ ׆̆ ѿ ӈ

̆ ֟ץ ѿ ᴪ Ȃ ҉ ᵬ ᶏ

ȇ ҍ ῃ ‰Ȉ̂ GB18871-2002̃Ҭ

ñ ò Ȃ 

4.1.2ҍ №  

֤ ӈ ᵝԍ ӈ ̆ ᵝԍ

ᵣ̂ Ҋ 3 ̆ ҉ 9 ̃ ᶷ Ҋԋ ῤ̆ 50m

ῤ ̆ ̆ ᾟ№ ԅ

ҍ ῃ̆ץ ҳ Ḃ≠ ̆ҹ ̆ Ὲᴧ

Ȃ ׆ Ḡ ̆ Ȃ 

ᵝԍ Ҋԋ ̆ ᵬ ᵣ№ ̆

ֲ̆ Ҍ֜ ̆ ԅ ̆ ῃ

ԅ ᵬ ҍ ᵬ № Ҍ̆ ᵬ

ᵬ № ̆ ᵬֲ ҍ ֲ № ̆ ᾧԅֲ

̆  

4.1.3ῃҍ ⱬ№  

̂1̃ ᵬ ⱳ №  

⅞№ └ ȁ ̆⅞№ ̆ ̆ ȇ

ҍ ῃ ‰Ȉ̂ GB18871-2002̃ Ȃ 

̂2̃  
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ȁ ȁ ԅ ₀ ̆

῏ ╕ ᵀ ᴇ ₮ ╕ └ ̆

ῃ Ȃ 

̂3̃ ῃ  

̆ ȁ ҹᾣ

̆ ̆ ȁ ֲҒ

̆ ᵬֲ ҩֲ

̆ ῃ ̕ ԅ

̆ ԅѿҩ1 ̂ 442mį̃

֟ Ȃ ҍ ῃ ҍ

№ ̆ ῃ Ȃҍȇ ᵝ ҍ

ῃ Ⱳ Ȉ ȇ ᵝ ҍ ῃ Ⱳ

Ȉ ̆ Ȃ 

4.1.4 ᴇ 

̂1̃ ῏ ╕ ᵀ ̆

̆ ᵬֲ Ὲᴧ ╕ ᵞԍ ╕ ṿ5mSv/a

100ɛSv/ă ȇ ҍ ῃ ‰Ȉ̂ GB18871-

2002̃Ҭ῏ԍñ╕ ṿò Ȃ ԍ ᵬֲ ╕ ’̆

ᵝ Ȃ 

̂2̃ ñ҈ ò Ȃ ῏ ᵬ ̆

ṿ ̕ ᵬ ֟ ᵣ

813kg ̂ Ȃ̃ ̆

Ȃ ֟ ׆

₮̆ Ҭᴪ ѿ ̆ ᵞԍ⌠ ṿȂ 

̂5̃ ῃ ̔ ῃҍ Ḡ ̆

ῃ ῃ ᵬȂ └ ẫῃ

ᵬ ȁ ᵝ ȁ ῃḠ └ ȁֲ ⅞ȁẫ ᵣ

└ ȁ Ԋ ḱ └ ץ̆ ῃ

Ȃ 
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4.1.5 

҉ ̆ ֤ ӈ ̆ ῃ

̆ ₮

╠ Ҋ̆ῒ ֟ ̆ Ḡ Ȃ

׆ Ḡ ̆ Ȃ 

4.2Һ ‗  

̂1̃ ᵝԍ ֤ ӈ ᵰ ᵝ ӈ ᵣ

Ҋԋ ᶷ ῤ̆ ҹ Ἕ ᶷ 1 ̂

̃̆ ᵬ 2.84E+9Bq̆Ә ᵬ ̔ 

I-131 ԍ ֚ ̆ Sr-89ȁRa-223 ԍ

̕ 

7 ֲ ̆ῒҬ1-6 ԍI-131

ᵟ ̂ Ҍ ᾣ ԍ 2 ̆ Ҭ

̃̆7 ԍLu-177 ῤ№ ╠↓ ̂8-9

ȁ10 ҹ ̃̆ ң Ҍ ῃ ᶏ ̂

ᴆ 1̃Ȃ Һ ῃ ̆ ῃ

₮ ̆ ץ Ȃ

ᵣ Ȃ 

̂2̃ ȇ ҍ ῃ ‰Ȉ̂ GB18871-2002̃

̆ Ὲᴧȁ ҙ ╕ ṿ№≢ 0.1mSv/aȁ

5mSv/aȂ ᵣ ̂ ̃̆ Ḡ └

ȁ └ ῤ ᵣ̂ ȁ ᴰ ̃ 30cm

╕ Ҍ ԍ2.5ɛSv/hȂ └ ȁ └

№≢ҹ̔ŬҌ ԍ4Bq/cm2ȁ0.4Bq/cm2̆ɓҌ ԍ40Bq/cm2ȁ4Bq/cm2̕1

Ŭȁ ɓ №≢ ԍ1Bq/Lȁ10Bq/L̆I-131

Ҍ ԍ10Bq/LȂ 

̂3̃ ᵬ № ̂ ᶷ ̃̆ └ ȁ

̂ ῀ ᶷ ̃̆ ץ ȁҬ

ᵬ Ȃ ȁ ₀ ȁ ₀ ̆ ȁ
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ȁ ꜚ № ȁ ȁֲ ȁ ₮ Ғ ȁ

╕ ῃ ̆ ȁ ̆Ạ⌠ ᵬȁ

ᾧ ᵬֲ Ὲᴧ ⌠ Ȃ 

̂4̃ ẫῃ ῃ └ ȁ ᵬ ̆ 3

№ ȁᴰ ץ ȁᵟ ᵬ ̆ ֲ

ȁ ̆ ̂ ȁ̃ ȁ

ҍ ̆ ȁ ’ Ȃ

ῃ ᵬֲ ̂ Ҍ ԍ 8ֲ ̃ ῃҍ ҩֲ

╕ Ȃ 1 ╕ ȁ1ת ȁ1ת ╕

5ҩ̂ת ̃ ̆

̂ I-131 ̃̆ Ώȁ ҉

ᵀ Ȃ 

̂5̃ № ᵬ Ғ ῤȂ

3 ̂ ȁ └ ̆ ̃ ȁ ̂

Ó99.97%̃ ̂ Ó90%̃ȁ ԍ ᵣ

̆ ̂ Ҍ ԍ5kg̃ ѿ Ȃ ȁ ȁ

̆ ȁ ȁ ȁ Ḥ Ȃ

16ҩ ̆ Ḡ 10Ṑ ̂ῒ

Ҭ I-131 180̃ ̆ Ȃ 1

̂4Ĭ110.5mį̃̆ ȁ ֲ ȁ ̆ Ḡ

180ȁ Ȃ 

̂6̃ Ҥ ̆I-131 ῀ 6ֲ ̆

ῃ Ҍ 300ֲ ̕Lu-177 ῀ 1ֲ ̆ῃ Ҍ

50ֲ ȂẠ ᵟ ֲ₮ ̆r 1m ╕ ᵞԍ25ɛSv/h

₮ Ȃ Ҍ ԍ8 ̆ ɓ

ԍ0.8Bq/cm2 ̆ Ȃ 

̂7̃ Ҥ ҍҺᵣ ȁ

ȁ ῀ᶏ Ḡ ñ҈ ò└ Ȃ ӊ

ԓ ῤ ̆ ꜚ Ȃ ȁ ȁ
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Ḡ ̆ ᴆȂ 

̂8̃ ȇ ᵝ ҍ ῃ ᶛȈ ῏ ̆ᵰ

ᵝ ᴆȁ ῏ ᴆ Ⱳ ῃ ̆ ῏ ȁ

ҍ ῀ᶏ Ȃ ῏ Ḡ Ȃ 

ᴆ̔1. ᵝ ᶏ ’  

2. ѿ  

֤  

20247 26  

ᴆ1 

1  ᵝ ᶏ ’  

 
 ᵬ ̂Bq̃ 

ᵬ ̂Bq̃ 

 

̂Bq̃  
 

 

I-131 

̂ ̃ 

1.85E+09 

̂3.7E+08/ֲ̆5ֲ /̃ 
1.85E+07 

1.85E+11 

̂100/̃ 
֚  

Sr-89 
2.96E+08 

̂1.48E+8/ֲ̆2ֲ /̃ 
2.96E+07 

1.48E+10 

̂50/̃ 
 

Ra-223 
1.32E+07 

̂6.60E+6/ֲ̆2ֲ /̃ 
1.32E+08 

6.60E+08 

̂50/̃ 
 

ᵟ

 

I-131 

̂ ᵣ/

̃ 

2.66E+10 

̂4.44E+9/ֲ̆6ֲ /̃ 
2.66E+09 

1.32E+12 

̂50/̃ 

ᵟ

 

Lu-177 
7.40E+09 

̂7.40E+9/ֲ̆1ֲ /̃ 
7.40E+8 

3.70E+11 

̂50/̃ 

╠↓

 

ᴆ2 

2  ѿ  

 ̂ҩ̃  ᶏ  

 1 50mmPb  

 

2 15mmPb  

14 10mmPb 
2ҩȁ ҩ 1ҩ̂῍7

ҩ̃ȁ ₮ 1ҩȁ 4ҩ 

ꜚ  1 4mmPb  
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5  Ḡ └ 

Ὲ ӈ

̂ ̃ ԅ Ȃ ᶏ ȁת ֲ Ὲ

ᵣ ̔ 

̂1̃ ת ╕ ᵝ /‰̆ ҹ1 ̆

ת ̕ 

̂2̃ ᵝ ’ ̕ 

̂3̃ ᵬҤ ῏ ‰ Ȃ 
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6  ῤ  

6.1  

Ὲ ԍ20256 4

ӈ  ̂ ̃ ῏ ԅ ̆

ҹ ̂ ̃ ᵬ ╕ ȁ

Ȃ ᴆȂ 

6.2 ᵝ 

ᵝ ӈ  ̂ ̃ ȁ ᵬ

ᵝ ῒז῏ ᵝ Ȃ ᵝ 7-1̆ 7-2Ȃ 

6.3 ת  

ת ῏Ḥ 6-1 Ȃ 

ת  6-1  

ת ת  ת   ӥ    

 ת
AT1121 20171220 

DLjl2025-

02204 
2026.02.23 

̔50nSv/h~10Sv/h

̂10nSv~10Sṽ̕  

̔0.015-10MeV̕ 

 ת
CoMo170 20170407 

DLhd2025-

00256 
2026.02.04 

̔170cm2̕ 

̔37%̂ɓ̃ȁ18%

̂F-18̃ȁ3% ̂Tc-99m̃ȁ42%

̂Y-90̃Ȃ 

 ת
Testo 405-

V1 
20210640 

LSvm2024-

06669 
2025.07.24 ̔0.1-32m/s 

6.4  

╕ ᾢ ᵝ ̆ X-ɔ ╕

ᵝ ѿ̆ ҹ 1m ̆ 30cmȁ

30cmȁ ᵣ 30cm̆ ҩ ᵝ 3 ̆

10s̆ ṿȂ 

6-2  

  

╕  
ȇ ҍ ῃ Ȉ̂ HJ 1188-2021̃ 

ȇ Ȉ̂ GBZ 120-2020̃ 
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7   

7.1 ’ 

Һᵣ ’ ̆ ӈ  ̂

̃ ῃҍ ̆ ̆ ’

7-1̆ 7-2Ȃ 

7.2  

7.2.1  

Ὲ ӈ  ̂

̃ ῏ ╕ ȁ ̂ ̃ ԅ ̆

₮ΐԅ ̆ ᴆȂ 

ӈ  ̂ ̃ ῏ ╕

7-1͘ 7-2Ȃ ̂ ̃ 7-3Ȃ 

̂1̃ ӈ ̂ ̃ ╕

7-1Ȃ 

7-1  ӈ ̂ ̃ ╕  

1  ᵬ  

ף  A 

  

ᴆ 

ԍ 131I ҹ4810MBq̆ ԍ ֚ 131I ҹ

370MBq̆ ᶏ Ғ ̆ A9͘A15

֚ ԍ Ҭ ̆ A18͘A20 ԍ

҉Ȃ 

 ᵝ  ╕ (ɛSv/h) №  

A1 30cm 4.78 ðð 

A2 ̂

ԍ

ᵬ Ҭ ̃ 

30cm 1.77 └  

A3 ᵣ30cm 1.80 └  

A4 ᵬᵝ̂ ̃ 2.96 └  

A5 ᶷ 1.12 └  

A6 ֚ 30cm 0.43 ðð 

A7 

̂ ֚

ԍ ᶷ̃ 

30cm 5.39 └  

A8 ᵬᵝ 5.12 └  

A9 қ   0.12 └  



54 

A10   0.12 └  

A11  ‖  0.12 └  

A12   0.12 └  

A13  

҉ 0.12 └  

Ҋ 0.12 └  

 0.12 └  

 0.12 └  

Ҭ 0.12 └  

A14   0.12 └  

A15 ֚ ᶷ 0.12 └  

A16 ҉ ṿ  0.12 ðð 

A17 Ҋ  0.11  

A18 ῀  

҉ 0.88  

Ҋ 0.85  

 0.90  

 1.04  

Ҭ 1.12  

A19 ᶷ  0.92  

A20 ᶷ ‖  0.13  

A21 131I 1m  444 ðð 

A22 ֚ 131I 1m  19.7 ðð 

 

2  ᵬ  

ף  B 

  

ᴆ ԍ ֚ 131I ̂ ҹ370MBq̃ ԍ Ҭ  

 ᵝ  ╕ (ɛSv/h) №  

B1  

҉ 1.21 └  

Ҋ 0.20 └  

 1.89 └  

 1.88 └  
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Ҭ 1.49 └  

B2 қ  2 0.12 └  

B3  ΐ  0.34 └  

B4   0.12 └  

B5   0.12 └  

B6   0.13 └  

B7 ҉  0.12 ðð 

B8 Ҋ  0.12 ðð 

 

3  ѿ  

ף  C 

 ѿ  

ᴆ ԍ 131I ̂ ҹ4810MBq̃ ԍ ҉ 

 ᵝ  ╕ (ɛSv/h) №  

C1  

҉ 0.18 └  

Ҋ 0.19 └  

 0.20 └  

 0.20 └  

Ҭ 0.21 └  

C2 қ  ԋ  0.42 └  

C3   0.49  

C4   0.20 └  

C5 ҉ ṿ  0.12 ðð 

C6 ҉  0.12 ðð 

C7 Ҋ  0.12 ðð 
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4  ԋ  

ף  D 

 ԋ  

ᴆ ԍ 131I ̂ ҹ4810MBq̃ ԍ ҉ 

 ᵝ  ╕ (ɛSv/h) №  

D1  

҉ 0.21 └  

Ҋ 0.18 └  

 0.21 └  

 0.22 └  

Ҭ 0.21 └  

D2 қ  ҈  0.88 └  

D3  ѿ  0.54 └  

D4   0.19 └  

D5 ҉ ṿ  0.12 ðð 

D6 ҉  0.13 ðð 

D7 Ҋ Ả  0.12 ðð 

 

5 ҈  

ף  E 

 ҈  

ᴆ ԍ 131I ̂ ҹ4810MBq̃ ԍ ҉ 
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 ᵝ  ╕ (ɛSv/h) №  

E1  

҉ 0.19 └  

Ҋ 0.23 └  

 0.21 └  

 0.20 └  

Ҭ 0.21 └  

E2 қ   0.44 └  

E3  ԋ  0.93 └  

E4   0.19 └  

E5 ҉ ҺᴋⱲῈ 0.12 ðð 

E6 ҉  0.13 ðð 

E7 Ҋ Ả  0.12 ðð 

 

6   

ף  F 

  

ᴆ ԍ 131I ̂ ҹ4810MBq̃ ԍ ҉ 

 ᵝ  ╕ (ɛSv/h) №  

F1  

҉ 0.20 └  

Ҋ 0.21 └  

 0.22 └  

 0.23 └  

Ҭ 0.23 └  

F2 қ  ԓ  0.97 └  

F3  ҈  0.62 └  

F4   0.18 └  

F5 ҉ ⱲῈ  0.12 ðð 

F6 ҉  0.13 ðð 

F7 ҉ ╠ ̂ ҉ ̃ 0.13 ðð 

F8 Ҋ Ả  0.12 ðð 
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7  ԓ  

ף  G 

 ԓ  

ᴆ ԍ 131I ̂ ҹ4810MBq̃ ԍ ҉ 

 ᵝ  ╕ (ɛSv/h) №  

G1  

҉ 0.18 └  

Ҋ 0.20 └  

 0.20 └  

 0.20 └  

Ҭ 0.20 └  

G2 қ  Έ  0.57 └  

G3   0.96 └  

G4   0.18 └  

G5 ᶷ  

҉ 0.12  

Ҋ 0.14  

 0.13  

 0.14  

Ҭ 0.14  

G6 ҉ ⱲῈ ȁᴡ  0.12 ðð 

G7 ҉  0.13 ðð 

G8 ҉ ̂ ҉ ̃ 0.13 ðð 

G9 Ҋ Ả  0.13 ðð 
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8  Έ  

ף  H 

 Έ  

ᴆ ԍ 131I ̂ ҹ4810MBq̃ ԍ ҉ 

 ᵝ  ╕ (ɛSv/h) №  

H1  

҉ 0.20 └  

Ҋ 0.20 └  

 0.20 └  

 0.22 └  

Ҭ 0.20 └  

H2 қ  ҂  0.90 └  

H3  ԓ  0.50 └  

H4   0.19 └  

H5 ҉ ᴡ  0.13 ðð 

H6 ҉  0.12 ðð 

H7 Ҋ Ả  0.12 ðð 

 

9  ҂  

ף  I 

 ҂  

ᴆ ԍ 131I ̂ ҹ4810MBq̃ ԍ ҉ 

 ᵝ  ╕ (ɛSv/h) №  
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I1  

҉ 0.20 └  

Ҋ 0.19 └  

 0.22 └  

 0.21 └  

Ҭ 0.21 └  

I2 қ   0.67 └  

I3  Έ  0.93 └  

I4   0.19 └  

I5  Ả  0.17 ðð 

I6 ҉  0.12 ðð 

I7 ҉  0.12 ðð 

I8 Ҋ Ả  0.13 ðð 

 

10   

ף  J 

  

ᴆ ԍ 131I ̂ ҹ4810MBq̃ ԍ ҉ 

 ᵝ  ╕ (ɛSv/h) №  

J1  

҉ 0.18 └  

Ҋ 0.19 └  

 0.20 └  

 0.18 └  

Ҭ 0.18 └  

J2 қ   0.62  

J3  ҂  0.86 └  

J4   0.18 └  

J5  Ả  0.17 ðð 

J6 ҉  0.12 ðð 

J7 ҉  0.13 ðð 

J8 Ҋ Ả  0.12 ðð 

J9 ‖  
҉ 0.12  

Ҋ 0.12  



61 

 0.12  

 0.12  

Ҭ 0.12  

J10 ₮  

҉ 0.13 ðð 

Ҋ 0.12 ðð 

 0.13 ðð 

 0.13 ðð 

Ҭ 0.12 ðð 

 

11   

ף  K 

  

ᴆ ῤ  

 ᵝ  ╕ (ɛSv/h) №  

K1  

҉ 0.12 └  

Ҋ 0.12 └  

 0.11 └  

 0.13 └  

Ҭ 0.13 └  

K2 қ   0.13 └  

K3 қ  Ṝ  0.12 └  

K4   0.12 └  

K5   0.12 └  

K6  Ṝ  0.13 └  

K7 ҉  0.12 ðð 

K8 Ҋ Ả  0.12 ðð 
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12  2  

ף  L 

 2 

ᴆ ῤ  

 ᵝ  ╕ (ɛSv/h) №  

L1 ᶷ  

҉ 0.12 └  

Ҋ 0.12 └  

 0.12 └  

 0.12 └  

Ҭ 0.12 └  

L2 ᶷ  

҉ 0.12 └  

Ҋ 0.12 └  

 0.12 └  

 0.12 └  

Ҭ 0.12 └  

L3 қ   0.13 └  

L4   0.13 └  

L5   0.13 └  

L6   0.12 └  

L7 30cm 0.13 └  

L8 30cm 1.13 └  

L9 ҉  0.12 ðð 

L10 ҉  0.12 ðð 

L11 Ҋ Ả  0.12 ðð 
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13  1  

ף  M 

 1 

ᴆ ῤ ᵣ  

 ᵝ  ╕ (ɛSv/h) №  

M1  

҉ 0.12 └  

Ҋ 0.12 └  

 0.12 └  

 0.13 └  

Ҭ 0.13 └  

M2 қ   0.12 └  

M3   0.12 └  

M4   0.12 └  

M5   0.12 └  

M6 30cm 0.13 └  

M7 ҉  0.12 ðð 

M8 ҉  0.12 ðð 

M9 Ҋ Ả  0.12 ðð 

 

14  1  

ף  N 

 1  

ᴆ ῤ ᵣ  
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 ᵝ  ╕ (ɛSv/h) №  

N1 ᶷ Ả  0.11 ðð 

N2 қᶷ Ả  0.11 ðð 

N3 қᶷ 
Ả  

қᶷ ╠  
0.12 ðð 

N4 ᶷ Ả  0.12 ðð 

 

 



65 

 

╕ ף  

̔1. ṿ̕ 

2. ╕ ̔0.10͘0.13ɛSv/hȁ ṿ0.11ɛSv/h̕ 

3. № ҹӘ Ȃ 

̂2̃ ӈ ̂ ̃ 7-2Ȃ 

7-2  ӈ ̂ ̃ ɓ  

ף  
 ᵝ  ᵝ  ̂Bq/cm2̃ №  

A ѿ  

A1  <MDL └  

A2  <MDL └  

A3  <MDL └  

A4  <MDL └  

A5  <MDL └  

A6  <MDL └  

A7  <MDL └  

A8  <MDL └  

A9  <MDL └  

A10  <MDL └  

A11  <MDL └  

A12  <MDL └  

A13  <MDL └  

B ԋ  

B1  <MDL └  

B2  <MDL └  

B3  <MDL └  

B4  <MDL └  

B5  <MDL └  

B6  <MDL └  

B7  <MDL └  
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B8  <MDL └  

B9  <MDL └  

B10  <MDL └  

B11  <MDL └  

B12  <MDL └  

B13  <MDL └  

C ҈  

C1  <MDL └  

C2  <MDL └  

C3  <MDL └  

C4  <MDL └  

C5  <MDL └  

C6  <MDL └  

C7  <MDL └  

C8  <MDL └  

C9  <MDL └  

C10  <MDL └  

C11  <MDL └  

C12  <MDL └  

C13  <MDL └  

D  

D1  <MDL └  

D2  <MDL └  

D3  <MDL └  

D4  <MDL └  

D5  <MDL └  

D6  <MDL └  

D7  <MDL └  

D8  <MDL └  

D9  <MDL └  

D10  <MDL └  

D11  <MDL └  

D12  <MDL └  

D13  <MDL └  

E ԓ  

E1  <MDL └  

E2  <MDL └  

E3  <MDL └  

E4  <MDL └  

E5  <MDL └  

E6  <MDL └  

E7  <MDL └  
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E8  <MDL └  

E9  <MDL └  

E10  <MDL └  

E11  <MDL └  

E12  <MDL └  

E13  <MDL └  

F Έ  

F1  <MDL └  

F2  <MDL └  

F3  <MDL └  

F4  <MDL └  

F5  <MDL └  

F6  <MDL └  

F7  <MDL └  

F8  <MDL └  

F9  <MDL └  

F10  <MDL └  

F11  <MDL └  

F12  <MDL └  

F13  <MDL └  

G ҂  

G1  <MDL └  

G2  <MDL └  

G3  <MDL └  

G4  <MDL └  

G5  <MDL └  

G6  <MDL └  

G7  <MDL └  

G8  <MDL └  

G9  <MDL └  

G10  <MDL └  

G11  <MDL └  

G12  <MDL └  

G13  <MDL └  

H  

H1  <MDL └  

H2  <MDL └  

H3  <MDL └  

H4  <MDL └  

H5  <MDL └  

H6  <MDL └  

H7  <MDL └  
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I  

I1  <MDL  

I2  <MDL  

I3  <MDL  

I4  <MDL  

J  

J1  <MDL  

J2  <MDL  

J3  <MDL  

J4  <MDL  

K  

K1  <MDL └  

K2  <MDL └  

K3  <MDL └  

K4  <MDL └  

K5 ᶷ <MDL └  

K6 ᶷ <MDL  

L 
 

L1  <MDL └  

L2  <MDL └  

L3  <MDL └  

M 
2 

M1  <MDL └  

M2  <MDL └  

M3 ᶷ  <MDL └  

M4 ᶷ  <MDL └  

N ΐ  

N1  <MDL └  

N2  <MDL └  

N3  <MDL └  

O  

O1  <MDL └  

O2  <MDL └  

O3  <MDL └  

O4  <MDL └  

O4  <MDL └  

O5  <MDL └  

O6  <MDL └  

O7  <MDL └  

P 
1 

P1  <MDL └  

P2  <MDL └  

P3  <MDL └  

Q  

Q1  <MDL └  

Q2  <MDL └  

Q3  <MDL └  

Q4  <MDL └  
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Q5 ᵟ  <MDL └  

Q6  <MDL └  

R ‖  

R1  <MDL └  

R2  <MDL └  

R3  <MDL └  

S 
 

S1  <MDL └  

S2  <MDL └  

S3 ᶷ  <MDL └  

S4 қᶷ  <MDL └  

T 
ᵟ

 

T1  <MDL └  

T2  <MDL └  

T3 Ҭ ᶷ  <MDL └  

T4 ᶷ  <MDL └  

T5 ‖  <MDL └  

T6 қᶷ  <MDL └  

̔1. ṿ̕2. ̕3. ɓ

ҍ ҹ10mm̕4.ԍ ɓ̆ MDL=0.18Bq/cm2̂99.9%Ḥ ̃̕ 5. № ҹӘ Ȃ 

 

ף  

̂3̃ ӈ ̂ ̃ 7-3Ȃ 

7-3  ӈ ̂ ̃  

 ᵝ  ᴆ  ‰    

1 
 

 

 
̆ ȁ

ᵬ ῃ  
1.20m/s Ó 0.5m/s   

2  
̆ ȁ

ᵬ ῃ  
1.16m/s Ó 0.5m/s   

̆ ̂ ̃ ᵟ / ̆

ῒҬץᵟ / ᶏ ̆ Ӟ ̆ ץ

I-131 ᴇ ῏ ╕ ᵀ Ȃ 
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҉ ̆ ӈ ̂ ̃ └

ȁ ɓ Ҍ ԍ40Bq/cm2ȁ4Bq/cm2̕ ӈ

̂ ̃ └ ȁ ҉ Ҋ ╕ Ҍ ԍ2.5ɛSv/h̆

Ҭ ╕ ṿ Ȃ 

7.2.2 №  

7.2.2.1Ὲ  

ⱴ ╕ Ὲ ̔ 

E=HĬtĬT 

Ҭ̔Eð ╕ ̆ɛSv̕ 

Hð ⱴ╕ ̆ɛSv/h̕ 

tð ᾣ ̆h/aȂ 

Tðֲ ̕ ȇ Ύ ҈№Ύ ῃȈ

̂ ̃P80̆ T ҈ ’ ṿ̔̂ 1̃ ῃ T=1̆̂ 2̃

№ T=1/4̆̂ 3̃ Ẽ T=1/16Ȃ 

7.2.2.2 

̔ ᶏ I-131ȁSr-89 Ra-223

̆ ֲ̆ Ȃ

ֲ ̆ Ҍᴪ֟ ᵣ

̆ ֲ ₮ ̆ῒҬSr-89ҹɓ ̆ғ

ֲ ̆ ᵬֲ Ὲᴧ Ȃ 

̂1̃ ᵬֲ ⱴ ╕  

I-131֚ ̔ᶏ I-131 ֚ ֲ 500/̆Ҍ ԍ

370MBq/ֲ̆I-131 ᵬ ҹ ׆̂ ₮ ̃̆ Ẋ ׆

ֲ ⌠ ̆ ᵬֲ ֲ ҹ 2mim/ֲ̆ ѿ ҹ

41.7h[5minĬ500ֲ̂/̃/60̂min/h̃]Ȃ 

Ra-223̔ 100ֲ ῒ̆Ҭ ᶛ

ҹ6.6MBq̂0.178mCĩ̆ 2ɒ ̆ ᵬ50Ȃ 

ᵬֲ ȁ ȁ ȁ№ ̆ ᵬ

ץ̆ ̆ ᵬ ̆ᵣ 30cm̆Ḡ
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Ẋ ᵬ 2min̆ ᵬ ҹ3.3hȂ 

ᵬ ᴆҊ̆ ᵬ ᶏ̆ ѿ ᵣ

̆ ⌠ ̆ ̆ ҹ

̆ғ ῤ ̆ ̆ѿ Ҍᴪ ῤ ̆ ᵬֲ

ῤ ⱴ╕ Ȃ 

Sr-89ȁI-131 Ҍ№ ̆ ᶫ Ὲ ֲᴍ№ ̕Ra-

223 ῤ ᵣ № ̆ ҹ ᾥᵣ

55kBq ̂1.49ɛCĩ̆ ҹ6600kBq ̂0.178mCĩ̆ ╠̆

̂ҍI-131 ῍ ѿҩ ̆ ᶏ ѿ ̃ῤ

ᵣ Ra-223̆ᶏ ῀ 1Ȃ 

ԍ҉ץ№ ץ̆ ᵬֲ ᵬ ȁ ᵬ ╕ ץ

ᵬֲ ᵬᵝ╕ ᵀ ₮ ᵬֲ ╕ ̆ 7-4Ȃ 

7-4  ᵬֲ ⱴ ╕  

 ᵀ  ᵀ ᵝ  
╕  

̂ɛSv/h̃ 

ᵬ  

̂h̃  

╕  

̂ɛSṽ 
 

1  

I-131̂׆

₮ ̃ 

̂ ֚

ԍ ᶷ̃ ᵬᵝA7 
5.02 41.7 209.3 

4

 

2  
Ra-223№

 

̂ ֚

ԍ ᶷ̃ ᵬᵝA7 
5.02* 3.3 16.6 

3  
Ra-223

 

̂ ֚

ԍ ᶷ̃ ᵬᵝA7 
5.02* 3.3 16.6 

̔ ╕ ̔0.10͘0.13ɛSv/h̆ ṿ 0.11ɛSv/h̆҉ץ

ṿȂ * ̆I-131֚ ᵬ 1m ╕ ҹ22.0ɛSv/h̆

Ra-223ᵬ 1m ╕ ҹ 0.31ɛGy/h̆I-131 ԍ Ra-223

̆ Ra-223 ᵝ ᵬֲ ╕ I-131֚ ᵬ

ᵝ╕ Ḡ Ȃ 

̂2̃ Ὲᴧ╕ ᵀ  

̔ ᶏ I-131ȁRa-223Sr-89 ̆ῒҬSr-89

ҹɓ ̆Ra-223ҹŬ ̆ ң ̆

ғ ֲ̆ ’ Ȃ 

⌠ҩ≢ ̆ ֓ ̆ ̂Ҍ

15miñ ’ ̆ 1/4Ȃ 2 I-131

֚ ᵀ ̆
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҉ Ҋᵝ Ȃ Ḡ ֲ30minῃ̆ I-131ȁRa-223

Sr-89 ῍ 700ֲ̆ ῃ ҹ350hȂ 

Һ ᵝ Ὲᴧ ⱴ╕ ᵀ 7-5Ȃ 

7-5  Һ ᵝ Ὲᴧ ⱴ╕  

  ᵀ ᵝ  
ⱴ╕

̂ɛSv/h̃ 

 

 

ῃ

̂h/ã 

ⱴ╕

̂ɛSv/ã 

1 
 

҉ B7 0.02 1/4 350 1.8 

2 Ҋ 2 B8 0.02 1/4 350 1.8 

̔ ╕ ̔0.10͘ 0.13ɛSv/h̆ ṿ 0.11ɛSv/h̆ ҉ץ

Ḡ ṿ0.10ɛSv/hȂ 

7-4ȁ 7-5 ̆ ̂ ̃

ᵬֲ ⱴ╕ ҹ 0.21mSv̂ ̃̆ ╕

ṿ̂5mSv/ã ̆ Ὲᴧ ╕ ҹ 1.8ɛSv/â

ṿ̃̆ ╕ ṿ0.1mSv/â100ɛSv/ã Ȃ 

7.2.2.3ᵟ  

̂1̃ ᵬֲ ⱴ ╕  

ᵬֲ ȁ ꜛ ᵬ Ȃ ᵬֲ ╕

Һ ɔ ῀ῤ Ȃ 

ӈ ̂ ̃ᶏ I-131ԍ ᵟ ̆ᶏ

Lu-177 Ȃ 

I-131̂ ̃  

̔ ӈ ̂ ̃I-131 ̂ ̃ ᶏ

ҹ4.44E+9Bq̂ ̃/ֲ ̆ҹ Ȃ῍ 6 ̆

ѿ ѿ I-131 ῀ ̂ ⅞ ԋ҉ ̆ ᵟ

Ҍ ԍ3.5̃̆ 6ֲ ̆ῃ 50 ̆ ῃ

300ֲȂ̂ Ȃ̃ 

1̃ № ̔I-131 ꜚ№ №ת ̂

Ȃ̃ ⌠ ̆ ᵬֲ

I-131 ̂ ̃̆ ӊ ῀

Ȃ 

Ḡ I-131 Ῥ № ̆ѿ
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№ ᵬ ҹ 0.8m̆ 6 № ̆ №

2min̆ № 50̆↕ № ҹ1.67hȂ 

2̃ ̔ ᵟ ᵬ ֲ ̆ 1h̆

ᵬ50Ȃ 

ῤ I̔CRP94₮ ₮̆ ₮ Ҭ ҹ

0.008~0.03%̆ 1dῤ ₮ ҹ1.5Ĭ10-6Bq/hĿBq ̂

̃̕ 2dῤI-131 ₮ ҹ20͘190Bq/LȂ

ҹ80~440Bq/mį̆ ѿ ᵟ ԋ ̆Ẋ Ҭ

I-131 200Bq/mį̆ 1h̆ ᵬֲ ῀ I-131 ṿ

1.2Ĭ104Bq/a ̂200Bq/mįĬ0.02mį/minĬ60min/hĬ1h/Ĭ50/ã̆ ῀ ╕

7.4Ĭ10-9Sv/Bq̆ ῤ ╕ ҹ0.09mSv/aȂ ̆

’Ҋ ᵬֲ ╕ Ҍ ԍ1.7mSvȂ 

I-131 ᵬ ̆ ̆ Ҭ῀ ₮ ̆⁞

ᵬֲ ᵬ ̕ ԍ ̆ ᵬֲ

̆ ᵬץ⁞ ҍ ̕

̆ ̆ ⁞

ᵬֲ ̆⁞ ᵬֲ ╕ Ȃ 

Lu-177  

̔ ӈ ̂ ̃ 1 ̂ 7̃

ԍ Lu-177 ῤ№ ╠↓ ̆ᶏ ҹ 1ֲ /

̆ ѿ ѿ 1 ̆ῃ 50 ̆ ῃ 50ֲ̆

7.40E+9Bq/ֲ̆ Lu-177 Ҍ ԍ6h ̂ ԍ3.7E+9Bq/ֲ ̆

 ̃̂ Ȃ̃Lu-177 ῀ ╠

ѿ ̆ ῀ ̆Lu-177 ₮ Ȃ 

Lu-177 Ҭ ᵬֲ ̆Lu-177

̆ ꜚ ῀ ᵣῤ ῒ̆ ᾢ

ῤ ꜚ Ҭ ⌠ Ҭ̆

Ҭ ̆ ₮ ⌠ Ҭ̆ ꜚ ԍ

̆ ꜚ Ȃ 
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1̃ ᵬֲ Lu-177 ̆ 50mmPb ῤ

̆ 1min̆ῃ Ḡ 0.83hT Ȃ 

2̃ ᵬֲ ̆ ⌠ ᵝ Ҭ ᵬֲ

50cmT Ȃ Ḡ 1minTץ ῃ̆ Ḡ 0.83hT Ȃ 

3̃ ᵬֲ ҹ ̆ ᵬֲ ⌠ 7

ԍ ҉̆ ꜚ ԍ ̆ ꜚ Ȃ

0.3m ╕ ṿȂ ᵬ ̆ ̆Ḡ ᵬֲ

ֲ 10mim/ֲ̆ѿ ҹ 8.3ĥѿ ̆

ֲ ҹ30s̃Ȃ 

ԍ҉ץ№ ץ̆ ᵬֲ ᵬ ȁ ᵬ ╕ ץ

ᵬֲ ᵬᵝ╕ ᵀ ₮ ᵬֲ ╕ ̆ 7-6Ȃ 

7-6  ᵬֲ ⱴ ╕  

 ᵀ  ᵀ ᵝ  
╕  

̂ɛSv/h̃ 

ᵬ  

̂h̃  

╕  

̂ɛSṽ 
 

1  
I-131̂

̃№  

ᵬᵝ̂

̃A4 
2.86 1.67 4.8 

4

 

2  
I-131̂

̃  30cmA1 
4.68 50 234 

3  
Lu-177

 

ᵬᵝ̂

̃A4 
2.86* 0.83 2.4 

4  
Lu-177

 30cmA1 
4.68* 0.83 3.9 

5  
Lu-177

 30cmA1 
4.68* 8.3 38.8 

̔ ╕ ̔0.10͘0.13ɛSv/h̆ ṿ 0.11ɛSv/h̆҉ץ

Ḡ ṿ0.10ɛSv/hȂȂ * Lu-177ᵬֲ ╕ I-131ץ

ᴇᵀ Ȃ 

̂2̃ Ὲᴧ ⱴ ╕  

̔ Ὲᴧ Һ ɔ Ȃ ῃ

I-131 300ֲ̂ Ҍ Lu-177 50ֲ ̃̆ ῃ ῏ ᵬ

2000h ̂ Lu-177 6h̃̆ Ὲᴧ ⱴ╕

ֲ ᵬ 2000hᵀ Ḡ ̃̕ Ẋ ҩ 60s̆↕

ҹ5.8hȂ 7-7 ₮ԅ ֟ Ȃ 
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7-7  ̂ ̃ ῏ Һ ᵝ Ὲᴧ ⱴ╕  

  ᵀ ᵝ  
ⱴ╕

̂ɛSv/h̃ 

 

 

ῃ

̂h/ã 

ⱴ╕

̂ɛSv/ã 

1 

1 

C3 0.39 1/16 2000 48.8 

2 ҉ ṿ C5 0.02 1/4 2000 10 

3 Ҋ C7 0.02 1/16 2000 2.5 

4 
2 

҉ ṿ D5 0.02 1/4 2000 10 

5 ҊẢ ᵝ D7 0.02 1/16 2000 2.5 

6 
3 

҉ҺᴋⱲῈE5 0.02 1 2000 40 

7 ҊẢ ᵝ E7 0.02 1/16 2000 2.5 

8 

4 

҉ ⱲῈ F5 0.02 1 2000 40 

 ҉ F6 0.03 1/16 2000 3.8 

9 Ҋ F8 0.02 1/16 2000 2.5 

10 

5 

҉ ⱲῈ ȁᴡ

G6 
0.02 1 2000 40 

11 ҉ G8 0.03 1/4 2000 15 

12 
ҊẢ ̂

̃G9 
0.03 1/16 2000 3.8 

13 
6 

҉ᴡ H5 0.03 1/4 2000 15 

14 ҊẢ H7 0.02 1/16 2000 2.5 

15 7

̂Lu-

177̃  

ᶷẢ I5 0.07 1/16 2000 8.8 

16 ҉ I6 0.02 1/4 2000 10 

17 ҊẢ I8 0.03 1/16 2000 3.8 

18 
 

A19 0.82 1/4 5.8 1.2 

̔ ╕ ̔0.10͘0.13ɛSv/h̆ ṿ 0.11ɛSv/h̆҉ץ

Ḡ ṿ0.10ɛSv/hȂ ῃ ṿȂ 

7-6ȁ 7-7 ̆ ̂ ̃

ᵬֲ ⱴ╕ ҹ 0.23mSv̂ ̃̆

╕ ṿ̂5mSv/ã ̆ ̂ ̃

ᵟ Ὲᴧ ╕ ҹ 48.8ɛSv/â

̃̆ ╕ ṿ0.1mSv/â100ɛSv/ã Ȃ 

7.2.2.4 ╕  

ᵀ҉ץ ̆ ̂ ̃ ⱴ ╕ 7-8Ȃ 

7-8  ̂ ̃Ҍ ╕ ’  

 I-131δ ȁLu-177    

ᵬֲ  0.23mSv/a 0.21mSv/a 0.44mSv/a 

Ὲᴧ 48.8ɛSv/a 1.8ɛSv/a 50.6ɛSv/a 
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̂ ̃ ᵬֲ Ὲᴧ ╕ №≢Ҍ

ԍ 0.44mSv50.6ɛSv̂ ̃̆ ╕ ṿ

5mSv/a0.1mSv/â100ɛSv/ã Ȃ 
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8   

Ὲ ᵬ ̆

ץ ῃ ̆ ҹ̔ 

̂1̃ ῃҍ Ḡ

̆ Ḡ ҍҺᵣ ᶏ Ȃ ȁ ȁ ȁ

ᵬ ꜚ̕ 

̂2̃ ῒ ῃҍ

̆ ̕ 

̂3̃ ̆ ӈ ̂ ̃

└ ȁ ɓ Ҍ ԍ40Bq/cm2ȁ4Bq/cm2̕ ӈ

̂ ̃ └ ȁ ҉ Ҋ ╕ Ҍ

ԍ2.5ɛSv/h̆ Ҭ ╕ ṿ Ȃ

̆ ⌠ ‰ Ȃ 

̂4̃ ̆ ᵬ ̆ ̂

̃ ᵬֲ Ὲᴧ ╕ №≢Ҍ ԍ0.44mSv50.6ɛSv̂

̃̆ ╕ ṿ5mSv/a0.1mSv/a ̂100ɛSv/ã

Ȃ ̆ ҙֲ Ὲᴧ ⱴ ╕ ץ

╕ ṿ Ȃ 

̂5̃ ῒ ̆ ḱ ԅȇ

ῃ └ Ȉ̆ ῒҬ ῃҍ ᵬ└ ᵝ ̆

ῃḠ └ ̆ ᵬ ̆ ḱ └ ̆ └ ̆

ᵬֲ └ ̆ ᵬ └ ̆ ȁ ̆

Ԋ ̂ᴆ̃ ̆ └ ԅ ῃ

̆ ғ ԅ ῃ Ȃ 
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1  ᵝ  

̂ ӈ ̃ ᵝ  

̂ ̃ ᵝ  

̂ ̃ ᵝ  
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2  ̂ ӈ ̃
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3  ӈ ̂ ̃ №
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4  ӈ ̂ ֲ̃
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5  ֤ Ҋѿ ֲ  
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6  ӈ ̂ ̃ Ҋ2 ῏
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7  ӈ Ҋѿ ῏ ̂ ҉̃ 














