
 

 

 

 

≠  

Ҭ ᾣ ̂ ̃ 

ĺĺᶏ  

ӥ 

 

 

 

 

Ҭ  

202111  

 

 
Ḡ └ 

 



 

 

 

 

≠  

Ҭ ᾣ ̂ ̃ 

ĺĺᶏ  

ӥ 

 

 

 

 

 

 

 

ᵝ ̔ Ҭ  

ᵝ ףֲ ̂ ̃̔ ↔  

̔ 1095 

̔430000                                  ֲ̔ḡ↨  

̔845567194@qq.com             ̔027-63639051 

 

 

 



I 
 

  

 

1  ........................................................................................................................... 1 

1.1 ȁ  ......................................................................................... 1 

1.2 ’ ..................................................................................................... 1 

1.2.1 ᵝ ’ ...................................................................................... 1 

1.2.2 ȁ ӈ .................................................................................. 2 

1.2.3 ῤ  ...................................................................................... 3 

1.2.4 ֟ҙ ⅞  ...................................................................... 5 

1.2.5 ’ ...................................................................................... 8 

1.3 └ᶭ  ..................................................................................................... 8 

1.3.1 ȁ  .............................................................................. 8 

1.3.2 ↕ȁ ‰ .................................................................................. 9 

1.3.3 ῒ ᴆȁ  ................................................................................ 10 

1.4 ᴇ ‰ .................................................................................................... 11 

1.4.1 ╕ ṿ ╕ ṿ ..................................................................... 11 

1.4.2 ᵬ ᵣ ╕ └  ........................................ 12 

1.4.3 ‰ ........................................................................ 15 

1.4.4 ᵣ ᾧ  ................................................................ 16 

1.4.5 ῒז ‰ ............................................................................................ 17 

1.5 ᴇ Ḡ  ............................................................................... 17 

1.5.1 ᴇ  ............................................................................................ 17 

1.5.2 Ḡ  .................................................................................... 18 

1.6 ῃ ᴋ⅞№ ........................................................................................... 21 

2 ҍ ᴪ ’ ..................................................................................... 22 

2.1 ᵝ  ................................................................................................... 22 

2.2 ’ ........................................................................................... 22 

2.2.1  ............................................................................................ 22 



II 
 

2.2.2  ............................................................................................ 23 

2.2.3 Ṝ  ............................................................................................ 23 

2.2.4  .................................................................................................... 24 

2.3 ᴪ ’ ........................................................................................... 25 

2.4  ........................................................................... 26 

2.4.1  ........................................................................ 26 

2.4.2 ῤ  ............................................................................................ 26 

2.4.3 / ᵝ ................................................................................... 27 

2.4.4  ........................................................................ 29 

2.4.5 Ḡ  .................................................................................... 31 

2.4.6  ............................................................................................ 31 

2.5 №  ....................................................................................... 34 

3 № ҍ  ..................................................................................................... 36 

3.1 ҍ  ............................................................................... 36 

3.2 ҍ №  ............................................................................... 37 

3.2.1  ............................................................................................ 37 

3.2.2 ᵬ  ............................................................................................ 40 

3.2.3  ............................................................................................ 45 

3.3 №  ................................................................................... 45 

3.3.1  .................................................................................... 45 

3.3.2 CT  .................................................................................................. 66 

3.4 Һ  ........................................................................... 67 

4 ῃҍ  ............................................................................................. 68 

4.1  ........................................................................................... 68 

4.1.1 ҍ  ................................................................................ 68 

4.1.2 ῃҍ  ........................................................................ 74 

4.1.3 ҈  ................................................................................ 97 

4.1.4 ῃҍ ҍ ῏ №  .......... 102 



III 
 

4.2 CT  ....................................................................................................... 106 

4.2.1 ᵬ №  .......................................................................... 106 

4.2.2  ...................................................................... 106 

4.2.3 ῒז ῃҍ  ...................................................... 107 

4.2.4 ҈  ...................................................................................... 107 

4.3 Ⱶ Ḡ  ................................................................. 107 

5 №  ............................................................................................... 108 

5.1 №  ..................................................................... 108 

5.1.1 ᶏ ⅞ .............................................................................. 108 

5.1.2 ᵣ ╕  .............................................................. 108 

5.1.3 ᵬֲ ╕ ᵀ  .................................................................. 139 

5.1.4 Ὲᴧ ╕ ᵀ  ...................................................................... 146 

5.2 Ԋ ’Ҋ  ......................................................................... 152 

5.2.1 Ԋ  .......................................................................................... 152 

5.2.2 Ԋ №  .................................................................................. 152 

6 ῃ  ....................................................................................................... 154 

6.1 ҍֲ  ............................................................................................. 154 

6.1.1 ῃҍ Ḡ  ...................................................... 154 

6.1.2 ᵬֲ  .......................................................................... 156 

6.2 ῃ └  ......................................................................... 156 

6.3  ................................................................................................. 157 

6.3.1 ᵬ  .................................................................................. 157 

6.3.2  .......................................................................................... 157 

6.3.3 ҩֲ╕  .................................................................................. 158 

6.3.4  .......................................................................................... 158 

6.4 Ԋ  ......................................................................................... 159 

Ԋ׆ 6.5 ᵬ ⱬ ᴇ ............................................................. 159 

6.5.1 ῃҍ Ḡ  .............................................................. 159 



IV 
 

6.5.2 ᵬֲ  .......................................................................... 160 

6.5.3 ᵬ ῃ  .............................................................. 161 

6.5.4 ҩֲ ת  .............................................................. 161 

6.5.5 └  .......................................................................................... 162 

6.5.6 Ԋ  .................................................................................. 162 

6.5.7 ҈  .............................................................................. 163 

6.6 Ḡ ѿ  ..................................................................................... 163 

6.7 Ḡ ѿ  ............................................................................. 164 

7 ≠ №ᴇף-  ...................................................................................................... 167 

7.1 ≠ №  ................................................................................................. 167 

№ᴇף 7.2  ................................................................................................. 167 

8  ........................................................................................................... 169 

8.1  ......................................................................................................... 169 

8.1.1 ’ .................................................................................. 169 

8.1.2  .................................................................................. 169 

8.1.3 ȁ №  .................................................................. 169 

8.1.4 ῃҍ  .............................................................................. 170 

8.1.5 №  .................................................................................. 170 

8.1.6 ҈  .................................................................. 171 

8.1.7 ῃ  .................................................................................. 171 

8.1.8 Ὲᴧ ҍ .......................................................................................... 171 

8.1.9  .................................................................................................. 172 

8.2  ......................................................................................................... 172 

 

 

 

 

 



V 
 

Ҭ  

 1-1 ᵝ  ............................................................................................... 6 

 1-2 ῏  ................................................................................................... 7 

 1-4 ᴇ ῏  ......................................................... 20 

 2-1 ũ ╕ ȁҬ ╕ ᵝ .................................. 28 

 2-2 ũ ╕ ȁҬ ╕ ᵝ .................. 28 

 2-3 Ҋ ᵝ ..................................................................................... 29 

 3-1 MEVION S250I  ......................................................... 38 

 3-2 MEVION S250I  ................................................. 38 

 3-3 MEVION S250I ῤ  ......................................... 39 

 3-4 ╩  ................................................................................. 40 

 3-5 ⱴ ᵝ  ..................................................................... 41 

 3-6 ᴰ  ................................................................................. 42 

 3-7         3-8 ‰  ......................................... 42 

 3-9 ᵝ  ................................................................................. 44 

 3-10 ῤX ᵬ ᵝ  ............................................... 44 

 3-11  ................................................................................... 45 

 3-12 MEVISON S250I ҈ҩ‛  .......................... 55 

 3-13 ⱴ ╩  ................................................................................... 57 

 4-1 ᵬ № ̂ Ҋѿ ̃ ......................................... 69 

 4-2 ᵬ № ̂ Ҋ ̃ ......................................... 69 

 4-3 ᵬ № ̂ ҉ѿ ̃ ......................................... 70 

 4-4 ᵬ № ̂ ҉ ̃ ......................................... 70 

 4-5 ̂ Ҋ ̃ ..................................................... 72 

 4-6 ̂ ҉ѿ ̃ ..................................................... 72 

 4-7 ̂ ҉ ̃ ..................................................... 73 

 4-8 ̂╩ ̃ ............................................................. 73 

 4-9 ֲ ῃ  ......................................................................... 76 



VI 
 

 4-10 └ └  ........................................................................................... 77 

 4-11 ῤ Ả  ................................................................... 79 

 4-12 ῤ ῃ ᵝ  ........................... 79 

 4-13 ῃ ᵝ  ............... 80 

 4-14 ῃ ᵝ  ............... 80 

 4-15 ḱ ῃ ᵝ  ............... 81 

 4-16 ḱ ῤ ᵬ  ............................................................................... 83 

 4-17 ῤ ᵬ  ............................................................................... 83 

 4-18 ᵬ  ................................................................................... 84 

 4-19 ῃ  ............................................................... 86 

4-20  ........................................................... 87 

 4-21 ᵝ̂ ̃ ............................................... 88 

 4-22 № ̂ ҹ ̆ ҹ ̃ ................... 91 

 4-23 ȁ  ................................................... 92 

 4-24 ̂ ̃ ȁ  ............................... 93 

 4-25 ̂ ḱ ̃ ȁ  ............................... 94 

 4-26 ᵝ  ................................................................... 95 

 4-27 ‛ ᵝ  ........................................................................... 99 

 4-28 ᵣ ᵝ  ......................................................... 102 

 4-29ꜚCT ᵬ №  .................................................................. 106 

 5-1 ⱴ ╩  ........................................................................................ 110 

 5-2 FLUKA ̂Ḳ ̃ .................................................................. 110 

 5-3 FLUKA ̂ᶷ ̆ қ̃ .............................................. 111 

 5-4 FLUKA ̂ᶷ ̆ қ ̃ .............................................. 111 

 5-5  ........................................................ 112 

 5-6 Ҋ ̆ Ҋѿ ╕ № ̆MSV/H.......... 113 

 5-7 Ҋ ̆ 1 Ҋ ╕ № ̆MSV/H .......................... 113 

 5-8 Ҋ ̆ 1 ҉ѿ ╕ № ̆MSV/H .......................... 114 



VII 
 

 5-9 Ҋ ̆ 1 ҉ ╕ № ̆MSV/H .............................. 114 

 5-10 Ҋ ̆ 1 Ҭ ╩ ╕ № ̆MSV/H .... 115 

 5-11 Ҋ ̆ 1 ₮ ╕ № ̆MSV/H ........ 115 

 5-12 ̆ Ҋѿ ╕ № ̆MSV/H.................... 116 

 5-13 ̆ 1 Ҋ ╕ № ̆MSV/H ............................ 116 

 5-14 ̆ 1 ҉ѿ ╕ № ̆MSV/H ............................ 117 

 5-15 ̆ 1 ҉ ╕ № ̆MSV/H ............................ 117 

 5-16 ̆ 1 Ҭ ╩ ╕ № ̆MSV/H .... 118 

 5-17 ̆ 1 ₮ ╕ № ̆MSV/H ........ 118 

 5-18 ҉ ̆ Ҋѿ ╕ № ̆MSV/H............ 119 

 5-19 ҉ ̆ 1 Ҋ ╕ № ̆MSV/H ............................ 119 

 5-20 ҉ ̆ 1 ҉ѿ ╕ № ̆MSV/H ........................... 120 

 5-21 ҉ ̆ 1 ҉ ╕ № ̆MSV/H ........................... 120 

 5-22 ҉ ̆ 1 Ҭ ╩ ╕ № ̆MSV/H ... 121 

 5-23 ҉ ̆ 1 ₮ ╕ № ̆MSV/H ....... 121 

 5-24 Ҋ ̆ Ҋѿ ╕ № ̆MSV/H....... 122 

 5-25 Ҋ ̆ 2 Ҋ ╕ № ̆MSV/H ....................... 122 

 5-26 Ҋ ̆ 2 ҉ѿ ╕ № ̆MSV/H ....................... 123 

 5-27 Ҋ ̆ 2 ҉ ╕ № ̆MSV/H ........................... 123 

 5-28 Ҋ ̆ 2 Ҭ ╩ ╕ № ̆MSV/H ... 124 

 5-29 Ҋ ̆ 2 ₮ ╕ № ̆MSV/H ....... 124 

 5-30 қ ̆ Ҋѿ ╕ № ̆MSV/H................... 125 

 5-31 қ ̆ 2 Ҋ ╕ № ̆MSV/H ........................... 125 

 5-32 қ ̆ 2 ҉ѿ ╕ № ̆MSV/H ........................... 126 

 5-33 қ ̆ 2 ҉ ╕ № ̆MSV/H ........................... 126 

 5-34 қ ̆ 2 Ҭ ╩ ╕ № ̆MSV/H ... 127 

 5-35 қ ̆ 2 ₮ ╕ № ̆MSV/H ....... 127 

 5-36 ҉ ̆ Ҋѿ ╕ № ̆MSV/H........... 128 



VIII 
 

 5-37 ҉ ̆ 2 Ҋ ╕ № ̆MSV/H ........................... 128 

 5-38 ҉ ̆ 2 ҉ѿ ╕ № ̆MSV/H ........................... 129 

 5-39 ҉ ̆ 2 ҉ ╕ № ̆MSV/H ........................... 129 

 5-40 ҉ ̆ 2 Ҭ ╩ ╕ № ̆MSV/H ... 130 

 5-41 ҉ ̆ 2 ₮ ╕ № ̆MSV/H ....... 130 

 5-42 Ҋѿ ῏ ’ ..................................................................... 134 

 5-43 Ҋ ῏ ’ ......................................................................... 134 

 5-44 ҉ѿ ῏ ’ ......................................................................... 135 

 5-45 ҉ ῏ ’ ............................................................................. 135 

 5-46 ῏ ’ ......................................................................... 136 

 5-47 ̆ 1 ╕ ȁҬ ╕ ũ╕ №  .. 138 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IX 
 

Ҭ  

 1-1 ᶏ ’ ................................................................................... 4 

 1-2 № ’ ........................................................... 8 

 1-3 ᵣ ῏ ╕ └  ..................... 13 

 1-4 ֟ Ҭ ῏ ṿ ................................. 15 

 1-5 ȇ ‰Ȉ̂ GB18466-2005̃Ҭ ῒז

ṿҬ ȷȁ ȸ ṿ ...................................... 15 

 1-6 ᴆҬ ᾧ ҍ ᾧ  ............. 16 

 1-7 ȁ ‰ ......................................................................... 17 

 1-8 NOX ȁO3 ‰ ῤ ṿ ................................................................ 17 

 1-9 ᴇ ῤ Ḡ ’ ..................................... 19 

 2-1 Ṝ ̂1997~2017̃ѿ  .............................................. 24 

 2-2 ũ ╕ ̂NGY/H̃  ....................................................... 26 

2-3  ................................................................................................. 27 

ת 2-4  ......................................................................................... 30 

 2-5  ............................................................................................................. 30 

 2-6 ũ ╕ Ҭ ╕

 ................................................................................................................................. 32 

 2-7 Ҭ ȷȁ ȸ № ̆BQ/KG ............................ 33 

 2-8 Ҋ Ҭ 7BE ȷȁ ȸ ̆BQ/L .............................. 34 

 3-1 ѿ  ............................................................. 36 

 3-2 MEVION S250I Һ  ..................................................... 37 

 3-3 ₮ ҹ230MEV  ............................................. 47 

 3-4 ₮ ҹ70MEV  ............................................... 47 

 3-5 Ҭ  ................................................................................. 49 

 3-6 Ҍ R ╕  ......................................................... 49 

3-7 ֟ Һ  ..................................................................... 50 

 3-8 ῤ  ............................................. 51 



X 
 

3-9  ......................................................................... 52 

 3-10 ’ ....................................................... 52 

3-11 ῤ ꜚ ̆BQ/M3 ..................... 52 

 3-12 ῀

 ............................................................................................................................. 53 

3-13 ‛ Ҭ֟ Һ ῒ  ........................................... 54 

 3-14 ‛  ........................................................................... 56 

 3-15 ⱴ  ....................................................... 58 

 3-16  ........................................................... 59 

 3-17 ‰  ....................................................... 59 

 3-18 Ả ┴̆ҍ ᴆ1M ╕  ......................................... 60 

 3-19 ̂ 30%̃ №  ................................................................... 60 

 3-20 Ҋ Ҋ  61 

 3-21 ֲ ᵣ № ........................................................................... 62 

 3-22 ̆ Ҍ ꜚ̆ ῤ ̂ ̃ 50CM

╕ Ả ̆ɀSV/H .............................................................. 63 

 3-23 ╕ ̆ɀSV/H................................. 63 

 3-24 230MEV-1.2NA 4MIN̆Ả 1MINȁ2MINȁ5MIN 10MIN ̆

ῤ ᵬ ̂ 50CM ̃ ╕  ............................................... 64 

 3-25 1M ᾣ  ............................................................. 65 

 3-26 ṿ ....................................................................................................... 66 

 3-27 ῤO3  NO2  ............................................................. 66 

 3-28 Һ  ....................................................... 67 

 4-1 № ’ ......................................... 74 

 4-2 ῤ ῃ ̆ҩ/  ................................................ 78 

 4-3 ’ ......................................................... 91 

 4-4 ῀ ῤ ᵬ ᴆ ╕ ṿ ......... 97 

 4-5 ḱ ֟ ᴆ ....................................... 100 



XI 
 

 4-6 ᴆҺ ῒ  ........................................... 100 

 4-7 ῃҍ ҍȇ ῃҍ

Ȉ̂ HJ1198-2021̃Ҭ ῏ ............................................................ 103 

 4-8  ....................................................................... 106 

 5-1 ᶏ ⅞ ............................................................... 108 

 5-2  ................................................................... 109 

 5-3 ᶏ ₀ № ........................................................... 109 

 5-4 1₮ ̆ ῏ ╕  ....................................... 131 

 5-5 2₮ ̆ ῏ ╕  ....................................... 132 

 5-6 ң ₮ ̆ ῏ ╕  ............................... 136 

 5-7 ̆ 1 ╕  ............................... 138 

 5-8 ᵬֲ ᵝ ᵬ ⅞ ................................................... 139 

 5-9 ╕ ᵀ  ....................................................................... 140 

 5-10 ╠ ᵝ ╕ ᵀ  ............. 140 

 5-11 ╠ ᵝ ̆ ╕  ......................................... 141 

 5-12ᵝ ԍ ᵝ ╕  ..................... 141 

 5-13ᵝ ῤ ᵬ ̂X Ҍ₮ ̃ ╕  .......... 142 

 5-14 ᵝ ῤ ᵬ ̂X ₮ ̃ ╕  .............. 142 

 5-15 └ ῤ ᵬ ╕ ᵀ  ................................. 142 

 5-16 ῀ῤ ╕  ............................................................................. 143 

 5-17 ῤ ᵬ ᵣ ῀ῤ ╕  ......... 143 

 5-18 ᵝ ╕  ......................................................................... 144 

 5-19 ⅞ ╕  ............................................. 144 

 5-20 QA ᵬ ╕  ...................................................... 144 

 5-21 ╕  ..................................................................................... 145 

 5-22 ╕  ............................................................................. 145 

 5-23 ḱ ֲ ╕  ............................................................. 145 

 5-24 ᵬֲ ╕  ................................................................................. 146 



XII 
 

 5-25 ֲ ╕  ......................................................... 147 

 5-26 ῏ Ὲᴧ ╕  ..................... 147 

 5-27  ................................................................. 148 

 5-28 ῏  ............................................................. 149 

5-29 ╕  ................................................................................................. 150 

 5-30 ╕ ̆SV/A ......................................................... 150 

 5-31 ῀ῤ ╕ ̆SV/A ................................................................. 151 

 5-32 ᵣ ῏ Ὲᴧ ╕ ̆MSV/A........... 151 

 5-33 Ὲᴧ ╕ ̆MSV/A........................................................................... 151 

 6-1 ȁ ῃ ’ ............................................... 154 

 6-2 ᵬֲ ⅞ ’ ............................................................... 156 

 6-3 ᵬ ⅞  ................................................................... 157 

 6-4 ⅞ ....................................................................................... 158 

6-5  ............................................................... 159 

 6-6 Ḡ ̂ ̃ Ḡ ѿ  ............... 163 

 6-7 Ḡ ѿ  ........................................................................... 165 

 

 



1 
 

1  

1.1  ɻ  

̔ Ҭ ᾣ ̂ ̃ĺĺᶏ

 

̔ қ 501 Ҭ

ᾣ ῤ 

̔  

ᵝ̔ Ҭ  

̔ Ҭ ᾣ ῤқ ᶷ

ῤ ѿ Ҋѿ ȁ ҉Έ ̆ ῤ ң

ῒ ꜛ ̆ ᵬȂ ᶏ 2 MEVION S250i

̂Ň ̃ 2 CT ̂ŉ ̃̆

ҹ 230MeVȂ 

̔ ҹ 12815.59҆ᾝ̂Ҍ ̃̆ ῒ

Ҭ Ḡ 5275҆ᾝ̆ 41%Ȃ 

1.2  ‟ 

1.2.1 ᵣ ‟ 

Ҭ Ҋץ̂ ľ Ŀ̃ ԍ

1900 ̆ . ⇔ ԍ҉ ̆1955 Ȃ 120

ҍ ̆ ҹ ῃȁ ȁ ⱬ ȁ

ȁ ᾢ ȁ ⱬ ȁ ȁ ȁ ҹѿᵣ

⇔ ף ̆ῒ ⱬ ῤ ╠↓Ȃ  
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 Һ ȁᾣ Ҭ ҈ҩ ̆ 62ҩҳ

̆ Ҭ 1ҩȁ 11ҩȁ ҳ Ғ 30ҩ̂ῃ

ԋ̃̆ ֟ ҹ ֟ ҳ Ҭ ̂ ѿ

ҳ Ҭ ̃̆ ҕ Ҭ Ȃ Ⱶ ֲ

Ҍ ┘ ̆ ȁ Ⱶ ֲ 20 Ḡ ѿȂ 

ѿ ֣ ῤ Ғ ȁ ȂῒҬ̆ 2015 ҹҬ

̆ Ҁ 2017 Ҭ ̆ñ973ò 2 ̆

₮ 8 ȁ ₮ Ҭ Ғ 12 ȁ ҕ

ᴨ ֲ 11 ̆ 45 ҹ Ὶ ̆338

֣̆ Ⱶ 96 ȂҺ ⅞ 10 ̕

9 ̆ ↓ῃ ╠ Ȃ

↓ῃ ╠ ̆ 560 ̆ῒҬ 11

ԋ ȁ ԋ Ȃ ᵝ ῃ

╠↓̆Ҭ Ḥ ̆ 2018

℮ ῃ Ҭ 2ᵝȂ 

ԍ 2021 8 ẫ ľ ‰ԇ Ŀ̆

̂ [2021]7 Ȃ̃ 

1.2.2 ɻ ӎ 

Ҥ ֲ ẫ ̆ Ҭ

̆2020 ῃ ᶛ 1929҆ᶛ̆ῒҬҬ 457ֲ҆̆ ῃ

23.7%Ȃ ╠ ҍ Ȃ 

ҕ ̆ ԍΐ

ץ̆ ⱴ ‰ └̆ ҹ

ѿף ⱴ Ȃҳ ̆ ԍῒז ̆ ῒ

ԍ ̆ ₮ ᴨ̔ל ȁ

ȁ◐ᵬ Ȃ ╠ ҉ Һ ̆ ╠
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/ Ҭ Ȃ ̆ ╠ Ҭ

ֲ ң ᵝ̆ Ҭ

Ҭ Ȃ 

2020 7 ̆ Ὲ῍ Ԋᴆ Ҭ ᾣ ̆

Ӟ ҹ ֤ȁ҉ ӊ ҈ Ҭ Ȃ ̆

ľ Ҭ Ŀ ľ Ҭ ⅞Ŀ ̆ Ӡ

ט ⱬ Ȃ Ḡ └ ̆ӞḆ ԅ

ҩ ȁ ẫ ѿ ̆ Ⱶ ᶫ ⱴ

Ⱶ ꜚȁ Ȃ ΐ ҈ᵝѿᵣ ȁ

ⱬȁ ҹ ⱬȁ ῤ ᾢ ⱬ ῃ

Ȃ ̆ ᶭ ҈ҩ ̆

Ҭ ȁ ҉̆ ѿ ӂ ȁҬ

̆ ҉ Ȃ ԍ 2019 11

5 ⌠ қ ᴪ ̂ 2019-

420118-84-03-038694̃ȂȂ 

ץ ѿ ҍ Ҭ ҹ ̆ ҹ ȁ

ȁֲ ȁ ȁҳ ⇔ Ȃ

̆ ᾢ ᾢ ̆ ᴆ ֲ ᴆ̆

ѿ Ḇ Ԋҙ ̆ ֲ ᴧҌ

ֲ ᴧ ᵣẫ ΐ ӈȂ 

1.2.3 Ὺ  

ľ Ҭ ᾣ ̂ Ŀ̃ ᵝԍ

қ ᾣ ῤқ ᶷ ̆ 12500m2̆

2177.70m2̆Һ ѿ Ҋѿ ȁ ҉Έ ȁ ȁ

ⱴ ȁ ⱳ ҹѿᵣ ȂῒҬ ῒ

ꜛ ҹ 1670m2Ȃ 
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19 ᵝ̆ῒ ԍ 2020 6 17

̂ ᴆ 2 ̃̆

20204201000100000438Ȃ Ҭ ≠ ῤҺ ᶏ 2

ȁᶏ 2 ⱴ ȁ ץ CT ŉ Ȃῒ

Ҭ̆ ῒז ≠ ῤ ⱴ ȁ ŉ

ҍẫ ᴇ Ὲ └ԅȇ Ҭ

ᾣ ≠

ȈȂ 

ҹ ῤᶏ 2 ῒ ᶏ 2

ꜚ CT ̆ΐᵣ Ҋ̔ 

̂1̃ Ȃ ң

̆ᶏ 2 ̆ ҹ 230MeV̆ ԍŇ

Ȃ ңҩ X ̆ ҩ X

150kV̆ ҹ 1000mAȂ 

̂2̃2 CT Ȃ ῤ ᶏ 1 ꜚ CT ̆ ҹ

70~140kV̆ ҹ 20~660mAȂ  

 1-1 ᶏ ’ 

  ̆  ≢ ᵝ  

1  2 Ň  

2 ꜚCT  2 ŉ  

 

ȇ № Ȉ ̆ ≢ ԍ I Ȃ

ȇ ᴇ№ Ȉ̂ פ 17 ̆2020 ̃

ץ ȇ ᵝ ҍ ῃ Ⱳ Ȉ̂ פ 7 ̆2021

̃ ̆ ᴇ ᴆ ≢ ҹ └ ӥȂ ̆

Ҭ ̆ ᵬ̂ ӥ

ᴆ 3 Ȃ̃ 
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1.2.4 ֥ҟ ↔  

1.2.4.1 ֟ҙ  

ԍȇ֟ҙ Ȉ̂ 2019 ̃Ҭľ ꞉ ĿҬ Έ

6 ĺĺľ ᵝ ȁⱴ Ŀ ҈ ҂ 5 ðð

ľ Ⱶ Ŀ Ȃ ̆ ֟ҙ Ȃ 

1.2.4.2 ֟ҙ ⅞ №  

1.2.4.2.1 ҍ ῏ ⅞  

ȇҬ ֲ ῍ ᴪ ҈ҩԓ ⅞ ̂2016-2020̃ Ȉ

₮̔ⱴ Ὲ῍ Ⱶ̆ Ὲ῍ Ⱶ

Ὲ῍ Ⱶ ̆ Ⱶ Ȃ Ὲ῍

Ⱶ ⱬ̆ⱴ ẫ ȁῈ῍ ȁ ȁ ȁᾙ

ⱬ Ȃ2016 Ҭ῍Ҭ ᴪ ҉ ȇľẫ Ҭ 2030Ŀ ⅞ Ȉ

Ҭ̆Ӟ ₮ ȁ ᵬᵬҹ ̆ⱴ ⇔

ץ ᵣ Ȃ ȁ ₮ ᾢῃ ᴪ̆

Ԋҙ ҹֲ ẫ Ⱶ ῃץ̆ ẫ Ḇ ῃ Ȃ 

̆ ҍ ȁ Ԋҙ ῏ ⅞ Ȃ 

1.2.4.2.2 ҍ ≠ ⅞  

ԍ ᾣ ῤ ̆ ҹ ̆

ғ ԍ 2020 8 ⅞ қ

№ ‰ ⅞ ̂ ᴆ 4 Ȃ̃ ̆ ≠ ⅞

Ȃ 

҉ ̆ ῏ ⅞ Ȃ 
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 1-1 ᵝ



7 
 

 

 1-2 ῏  
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1.2.5 ‟ 

ᵝԍ қ 501 ᾣ

ῤ̆ ᵝ  1-1Ȃ ῏  1-2Ȃ ̆

500m ῤ ҹ ̕ ᶷҹ ̆ ҹ ᾣ ⇔

Ҭ ̆ҍ №≢ҹ 430m

440m̕ ̆ 500m ῤ ҹ ̕қ ѿ ̆ ҹ

̆ ᵝҍ

ҹ 170mȂ 

ᵝԍ ̆ҹ Ҋѿ ȁ ҉ԋ

Ȃ № ’↓ԍ  1-2Ȃ 1Ȃ 

 1-2 № ’ 

ᵝ Ҋ ҉ 

ᶷ  ѿ אל ṿ ȁẢ  

ᶷ 
ῤῒז  

ῤῒז

 

ᶷ  ῤ ȁ ᵟ  

қᶷ  ῤ ȁ ѿ  

 ĺĺ Ҍ҉ֲ  

  ĺĺ 

 

1.3 ┼ᶳ  

1.3.1 ɻ  

̂1 ȇ̃Ҭ ֲ ῍ Ḡ Ȉ̂ Ҭ ֲ ῍ Һ פ 9 ̆2015

1 1 ̃̕  

̂2 ȇ̃Ҭ ֲ ῍ ᴇ Ȉ̂ ῃ ֲ ף ᴪ Ⱶ ᴪ̆

2018 12 29 ̃̕  
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̂3 ȇ̃Ҭ ֲ ῍ Ȉ̂ Ҭ ֲ ῍ Һ פ 6 ̆

2003 10 1 ̃̕  

̂4 ȇ̃ ᵝ ҍ ῃ ᶛȈ̂ Ⱶ פ 709 ̆2019

3 22 ḱ ̃̕  

̂5 ȇ̃ ᵝ ҍ ῃ Ⱳ Ȉ̂ פ 20 ̆

2021 1 4 ḱ ̃̕  

̂6 ȇ̃ ᵝ ҍ ῃ Ⱳ Ȉ̂ Ḡ 18 פ

̆2011 5 1 ̃̕  

̂7 ȇ̃῏ԍ < № > Ὲ Ȉ̂ Ḡ  ⅞

ᴪῈ  2017 66 ̆2017 12 5 ̃̕  

̂8 ȇ̃ Ḡ ᶛȈ̂ Ⱶ פ 682 ̆2017 10 1

̃̕  

̂9 ȇ̃ ᴇ№ ̂2021 Ȉ̃̂  פ

16 ̆2021 1 1 ̃̕  

̂10 ȇ̃֟ҙ Ȉ̂ 2019 ̃̕  

̂11 ȇ̃ ӥ̂ ̃ └ Ⱳ Ȉ̂ פ

9 ̆2019 11 1 ̃̕  

̂12 ȇ̃῏ԍ ≠ ῃҍ ῏Ԋ Ὲ Ȉ̂

Ὲ 2019 57 ̆2019 12 23 ̃̕  

̂13 ȇ̃ < Ḡ Ⱳ > Ὲ ̂

[2017]4 ̆2017 11 22 ̃̕  

1.3.2 ∑ɻ ‼ 

̂1 ȇ̃ Ḡ ↕ ≠  ᴇ ᴆ ῤ

Ȉ̂ HJ10.1-2016̃̕ 
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̂2 ȇ̃ ҍ ῃ ‰Ȉ̂ GB18871-2002̃̕ 

̂3 ȇ̃ Ȉ̂ HJ61-2021̃̕  

̂4 ȇ̃ â ╕ Ȉ̂ HJ1157-2021̃̕ 

̂5 ȇ̃ Ҭ Ŭ  Ȉ̂ HJ898-2017̃̕ 

̂6̃ȇ Ҭ ɓ  Ȉ̂ HJ899-2017̃̕ 

̂7 ȇ̃ â № Ȉ̂ GB/T11713-2015̃̕ 

̂8 ȇ̃ Ҭ ɔ № Ȉ̂ GB/T 11743-2013̃̕ 

̂9 ȇ̃ Ҭ ɔ № Ȉ̂ GB/T 16140-2018̃̕ 

̂10̃ ȇ ᵬ ѿ Ȉ̂ EJ 381-1989̃̕ 

̂11 ȇ̃ ҙ ҩֲ Ȉ̂ GBZ 128-2019̃̕ 

̂12 ȇ̃  1 №̔ѿ ↕Ȉ̂ GBZ/T201.1-

2007̃̕ 

̂13 ȇ̃  5 №̔ ⱴ Ȉ

̂GBZ/T 201.5-2015̃̕ 

̂14̃ ȇ Ȉ̂ GBZ130-2020̃̕ 

̂15 ȇ̃ Ȉ̂ GBZ121-2020̃̕ 

̂16 ȇ̃ ῃҍ Ȉ̂ HJ1198-2021̃̕ 

̂17̃ ȇ Ȉ̂ GB14500-2002̃̕ 

̂18 ȇ̃ ‰Ȉ̂ GB18466-2005̃̕ 

̂19 ȇ̃ ‰Ȉ̂ GB16297-1996̃̕ 

̂20̃ ȇ ᵬ ҙ ṿ Ȉ̂ GBZ2.1-2019̃Ȃ 

1.3.3 Ὶ ᴌɻ  
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̂1 ȇ̃῏ԍ 2021 Ȉ̂ [2021]7 ̃̕  

̂2 ȇ̃ Ҭ ᾣ ̂ ̃

Ȉ̂ Ҭ ̆2019 ̃̕  

̂3 ȇ̃ ᾣ ̂ ̃ Ȉ

̂ Ҭ ̆2021 ̃̕  

̂4̃ NCRP. Report NO.144. Radiation Protection for Particle Accelerator Facilities. 

NCRP,2005̕ 

̂5̃ IAEA Safety Reports Series NO.19. Generic Models for Use in Assessing the 

Impact of Discharges of Radioactive Substances to the Environment. IAEA,2001̕ 

̂6̃ IAEA Technical Reports Series NO.283. Radiological Safety Aspects of the 

Operation of Proton Accelerators.IAEC,1988. 

̂7̃̂ ̃ ̂H.W.Pattersoñ̆̂ ̃ ̂R.H.Thomas̃ ̕₵ᴪ

. ⱴ Ḡẫ [M].֤̆ ₮ .1983̕ 

̂8̃ ᶫ ҍ ῏ ∆ ῒז Ȃ 

1.4  ᴍ ‼ 

1.4.1 ╛ ẅ ╛ ẅ 

1.4.1.1 ╕ ṿ 

ȇ ҍ ῃ ‰Ȉ̂ GB18871-2002̃ ̆ ᵬ

ֲ ҙ Ὲᴧ ╕ ṿ Ҋ̔ 

̂1̃ ҙ  

ᴋᵥ ᵬֲ ҙ └̆ᶏӊҌ Ҋ ṿ̔ 

1̃ ‗ 5 ╕ ̂ᵖҌ ᵬᴋᵥ ̃̆
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20mSv̕  

2̃ᴋᵥѿ Ҭ ╕ ̆50mSv̕  

3̃ ᵣ ╕ ̆150mSv̕  

4̃ ̂ ̃ ╕ ̆500mSvȂ 

̂2̃Ὲᴧ  

ᶏῈᴧҬ῏ ֲ ⌠ ╕ ᵀ ṿҌ Ҋ ṿ̔ 

1̃ ╕ ̆1mSv̕  

2̃ ’Ҋ̆ 5ҩ ╕ Ҍ 1mSv̆ ↕ ѿ ѿ

ᴍ ╕ ⌠ 5mSv̕  

3̃ ᵣ ╕ ̆15mSv̕  

4̃ ╕ ̆50mSvȂ 

1.4.1.2 ╕ ṿ 

ȇ ῃҍ Ȉ̂ HJ1198-2021̃ Ҭ ῏ ̆

ᴇץ ҙ ╕ ṿ 1/4 5mSv/aᵬҹ ҙֲ ╕ ṿ̆ץῈᴧ

╕ ṿ 1/10 0.1mSv/aᵬҹῈᴧֲ ╕ ṿȂ 

1.4.2 ᵲ ᵩ ╛ ┼  

ȇ ῃҍ Ȉ̂ HJ1198-2021̃ ȁȇ

Ȉ̂ GBZ121-2020̃ ȁȇ  1 №̔ѿ ↕Ȉ

̂GBZ/T201.1-2007̃ȁȇ  5 №̔ ⱴ

Ȉ̂ GBZ/T 201.5-2015̃ Ҭ ῏ ̆ ᵬ ᵣ

╕ └ Ҋ ̔ 

̂1̃῏ ╕ └ H c̔ 
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ᵬֲ ̔H cÒ100ɛSv/̕ 

ᵬֲ ̔H cÒ5ɛSv/Ȃ 

╕ └ ₮╕ └ dcH ,

¶

̔  

dcH ,

¶

 =Hc/(t·U·T) 

Ҭ̔tҹ ₮ ̆Tҹֲ ̆Uҹ ῏

ᶏ ̆ ᴇ ᶏ Ḡ 1Ȃ 

̂2̃ ῏ ֲ Ҍ ̆№≢ ῏ ╕

└ max,cH
¶

̂ɛSv/hȂ̃ 

1ֲ̃ T̘1/2 ̔H cÒ2.5ɛSv/h̕ 

2ֲ̃ TŮ1/2 ̔H cÒ10ɛSv/hȂ 

̂3̃ ҉ ̂1̃Ҭ ₮╕ └ dcH ,

¶

̂2̃Ҭ ╕

└ max,cH
¶

̆ ῒҬ ᵬҹ῏ ╕ └
¶

H c̆

ΐᵣ ṿ  1-3Ȃ 

 1-3 ᵣ ῏ ╕ └  

῏

 
  

 

Hc̆  

ɛSv/ 

dcH ,

¶

̆ 
ɛSv/h 

Ὄȟ
Ɇ

ᶻ̆
ɛSv/h 

¶

H c̆ 

ɛSv/h 

1 1Ҋ  ĺĺ ĺĺ ĺĺ ĺĺ ĺĺ 

2 1Ҋ  1/8 5 0.8 2.5 0.8 

3 2Ҋ  ĺĺ ĺĺ ĺĺ ĺĺ ĺĺ 

4 2Ҋ  1/8 5 0.8 2.5 0.8 

5 2  1/8 100 38.1 2.5 2.5 

6 
1қ  

̂ 2 ̃ 
ĺĺ ĺĺ ĺĺ ĺĺ ĺĺ 

7 1  ĺĺ ĺĺ ĺĺ ĺĺ ĺĺ 

8 1  ĺĺ ĺĺ ĺĺ ĺĺ ĺĺ 

9 1  1/40 5 3.8 2.5 2.5 

10 1 ֲ  1/40 5 3.8 2.5 2.5 

11 1 Ԛ 1/40 5 3.8 2.5 2.5 

12 
 

̂ 1 ̃ 
1/8 100 38.1 2.5 2.5 
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13 1 ₮  1/8 100 38.1 2.5 2.5 

14 2 ₮  1/8 100 38.1 2.5 2.5 

15 
 

̂ 2 ̃ 
1/8 100 38.1 2.5 2.5 

16  1/8 5 0.8 2.5 0.8 

17 2қ  ĺĺ ĺĺ ĺĺ ĺĺ ĺĺ 

18 1  1/8 100 38.1 2.5 2.5 

19 2  1/2 100 9.5 2.5 2.5 

20 
1қ  

̂ 2 ̃ 
1/40 5 3.8 2.5 2.5 

21 1 Ả  1/40 5 3.8 2.5 2.5 

22 1  1/40 5 3.8 2.5 2.5 

23 1  1/40 5 3.8 2.5 2.5 

24 1 ֲ  1/40 5 3.8 2.5 2.5 

25 1 Ԛ 1/40 5 3.8 2.5 2.5 

26 1 └  1 100 4.8 2.5 2.5 

27 ‰ ̂ 1 ̃ 1/4 100 19.0 2.5 2.5 

28 1 ₮  1/4 100 19.0 2.5 2.5 

29 ‰ ̂ 2 ̃ 1/4 100 19.0 2.5 2.5 

30 2 ₮  1/4 100 19.0 2.5 2.5 

31 2 └  1 100 4.8 2.5 2.5 

32 CT ᵝ  1/4 100 19.0 2.5 2.5 

33 2ῤ ᵬ  1/2 100 9.5 2.5 2.5 

34 2қ  1/40 5 3.8 2.5 2.5 

35 1  1/2 100 9.5 2.5 2.5 

36 1ῤ ᵬ  1/2 100 9.5 2.5 2.5 

37 2 ḱ  1/8 100 38.1 2.5 2.5 

38 
1қᶷ ҉  

̂ 2 ᶷ ҉ ̃ 
1/40 5 3.8 2.5 2.5 

39 
1 Ả

҉  
1/40 5 3.8 2.5 2.5 

40 1 ҉  1/40 5 3.8 2.5 2.5 

41 1  1/40 5 3.8 2.5 2.5 

42 1 ֲ  1/40 5 3.8 2.5 2.5 

43 1 Ԛ 1/40 5 3.8 2.5 2.5 

44 1  1/4 100 19.0 2.5 2.5 

45 1 ₮  1/4 100 19.0 2.5 2.5 

46 ꜚ CT  1/8 5 0.8 2.5 0.8 

47 2  1/4 100 19.0 2.5 2.5 

48 2 ₮  1/4 100 19.0 2.5 2.5 

49  1/8 5 0.8 2.5 0.8 

50 ΐ  1/2 100 9.5 2.5 2.5 

51 2қᶷ ҉  1/40 5 3.8 2.5 2.5 

52 1 ḱ  1/8 100 38.1 2.5 2.5 

53 ῤ  1/40 5 3.8 2.5 2.5 

54  ĺĺ ĺĺ ĺĺ ĺĺ ĺĺ 

̔* ⌠ ң ԍ ᾣ ῤ̆ ῤ
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̆ ῏
max,cH

¶ Ḡ ṿ2.5ɛSv/hȂ 

1.4.3 ‼ 

֟ ҹ ‛ Ȃ ’

Ҋ̆‛ ᶏ Ҍ Ȃ ԍ ḱ ‛ Ԋ

֟ ̆ ╠ Ȃ Ҋץ ‰̆

ᵬҹѿ ̔ 

̂1̃ȇ ҍ ῃ ‰Ȉ̂ GB18871-2002̃Ҭ ῏

̔ 

1̃ Ҍ 10ALImin̕ 

2̃ Ҍ 1ALImin̆ ғ Ҍ ԍ 3Ṑ

‖ Ȃ 

ȇ ҍ ῃ ‰Ȉ̂ GB18871-2002̃Ҭ ̆

ᴇ ԅ ‛ ҬҺ 3H 7Be ṿ 1ALImin

ṿ 10ALImin̆↓ԍ  1-4Ȃ 

 1-4 ֟ Ҭ ῏ ṿ 

 ṿ1ALImin̆Bq ṿ10ALImin̆Bq 

3H 1.11E+09 1.11E+10 

7Be 3.85E+08 3.85E+09 

 

̂2 ȇ̃ ‰Ȉ̂ GB18466-2005̃ ñ 2

ῒז ṿ̂ ṿ̃òҬ Ŭȁ ɓ ‰ ̆ΐᵣ

↓ԍ  1-5Ȃ 

 1-5 ȇ ‰Ȉ̂GB18466-2005̃ Ҭ

ῒז ṿҬ Ŭȁ ɓ ṿ 

 ‰̆Bq/L 

Ŭ 1 
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ɓ 10 

1.4.4 ᵩ ᾭ  

֟ ᵣ Һ ҹ

ᴆ̆ ȁ ȁ ᾣ Ȃ ᵣ ᵞ

ԍ ᾧ ᵬҹѿ ᵣ Ȃ 

ᵣ ᾧҺ ȇ ҍ ῃ ‰Ȉ

̂GB18871-2002̃ A Ҭ A2.1 ľᴋᵥ ῤ

Ҭᶏ Ҍ A1 ₮

ᾧ Ŀ Ȃ A1 Ҭ ₮ ҍ ֟

ᵣ ῏ ᾧ ↓ԍ  1-6Ȃ ԍ

ѿ ҉ץ ’ֽ̆ ҍῒ

ᾧ ᾧ ӊ ԍ 1 ̆ ԇ ᾧȂ 

 1-6 ᴆҬ ᾧ ҍ ᾧ  

 ̆Bq/g ̆Bq  ̆Bq/g ̆Bq 

3H 1E+06 1E+09 
52Mn 1E+01 1E+05 

7Be 1E+03 1E+07 
53Mn 1E+04 1E+09 

14C 1E+04 1E+07 
54Mn 1E+01 1E+06 

24N 1E+01 1E+05 
56Mn 1E+01 1E+05 

32P 1E+03 1E+05 
52Fe 1E+01 1E+06 

33P 1E+05 1E+08 
55Fe 1E+04 1E+06 

35S 1E+05 1E+08 
59Fe 1E+01 1E+06 

37Ar 1E+06 1E+08 
55Co 1E+01 1E+06 

42K 1E+02 1E+06 
56Co 1E+01 1E+05 

43K 1E+01 1E+06 
57Co 1E+02 1E+06 

46Sc 1E+01 1E+06 
58Co 1E+01 1E+06 

47Sc 1E+02 1E+06 
60Co 1E+01 1E+05 

48Sc 1E+01 1E+05 
61Co 1E+02 1E+06 

45Ca 1E+04 1E+07 
59Ni 1E+04 1E+08 

47Ca 1E+01 1E+06 
63Ni 1E+05 1E+08 

48V 1E+01 1E+05 
65Ni 1E+01 1E+06 
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51Cr 1E+03 1E+07 
64Cu 1E+02 1E+06 

1.4.5 Ὶל ‼ 

1.4.5.1 ȁ  

CT ȁ ‰↓ԍ  1-7Ȃ 

 1-7 ȁ ‰ 

  ‰ 

Ҍ ԍ30m2 4.5m 
ȇ Ȉ̂ GBZ130-

2020̃ 

 

1.4.5.2 CT  

ȇ Ȉ̂ GBZ130-2020̃ Ҭ ῏ ̆ CT

ᵣ ľ2.5mm Ŀ Ȃ 

1.4.5.3 NOx O3 ‰ 

NOx ṿ ȇ ‰Ȉ̂ GB16297-

1996̃ 2Ҭ ᶏ ῒז ṿ̆ ῤO3 NOx ṿ

ȇ ᵬ ҙ ṿ Ȉ̂ GBZ2.1-2019̃ Ҭ

ᵬ Ҭ ṿ̆ΐᵣ ‰ṿ  1-8Ȃ 

 1-8 NOx ȁO3 ‰ ῤ ṿ 

 
‰ ῤ ṿ 

ᾛ ̆mg/m3 ̆mg/m3 ⱴ ̆mg/m3 

NOx 240 ĺĺ 5 

O3 ĺĺ 0.3 ĺĺ 

1.5 ᴍ Ḧ  

1.5.1 ᴍ  
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ȇ Ḡ ↕ ≠  ᴇ ᴆ ῤ

Ȉ̂ HJ10.1-2016̃ ľ1.5 ᴇ Ḡ ĿҬ ῏ ľ

ᴇ ̆ ᵣ 50m

̂ ᵣ ΐᵣ ’ ̆ Ҍᵞԍ 100m ̃̆ ԍŇ

Ň Ŀ̆ ᶏ

ҹŇ ̆ῒҺ ҹ ץ

῀ ᵣ ֲ Ȃ ⌠ ᶏ

ҹ ѿᵣ ̆ῒ ᵞ̆ ᵣ֟ Ȃ

Ҥ ῏ ‰ ̆ ₀ ᵬҹ

Һ ̆ Ḡ ᵣ ╕ Ȃ ⁞ ̆

100m ╕ ᵞ 4ҩ Ȃ 

҉ ̆ ̂HJ10.1-2016̃ ̆ ῒ

ȁ ץ ᴇ̆

ᴇ ᵣ 100m ̆  1-3

Ȃ 

1.5.2 Ḧ  

ң ҹ Ҋѿ ȁ ҉ԋ Ȃ Ҋ № ȁ

ȁқ҈ᶷ ҹ ̆ ᶷ 40m ῤҹ ῒז ̆ ᶷ

40m~100m ҹ Ȃ ҉ № ȁ ȁ ҈ᶷ 100m ᵝԍ

ᾣ ῤ̆қᶷ 50m ᵝԍ ᾣ ῤ̆қᶷ 50m~100m

ҹ Ȃ ҹҌ҉ֲ ̆ ҹ Ȃ 

̆ ᴇ ῤ Ḡ ȁ

Ḡ ̆ ȁ Ȃ ᴇ ῤ Ḡ

ץ ῏ ᵬֲ ȁ ῏ ῒז ᵬֲ ץ ῏

ꜚ Ὲᴧ ҹҺ̆ΐᵣ↓ԍ  1-9Ȃ 
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 1-9 ᴇ ῤ Ḡ ’ 

ᵬ

 
ᵝ ’ 

ҍ

̆m 
   ᴇ ‰ 

̂ Ҋ

№̃ 

ᶷ   ĺĺ ĺĺ ĺĺ ĺĺ 

ᶷ   ĺĺ ĺĺ ĺĺ ĺĺ 

қᶷ   ĺĺ ĺĺ ĺĺ ĺĺ 

ᶷ 

└ ȁ

ȁ ḱֲ ⱲῈ

ȁ ᴆ ꜛ  

0~10 

ҙ

ȁῈᴧ

 

20ֲ   

ҙ ̔

5mSv/a̕ Ὲᴧ

̔0.1 mSv/a 

ῒז  10~40 Ὲᴧ  200ֲ  0.1 mSv/a 

 40~100 ĺĺ ĺĺ ĺĺ ĺĺ 

   ĺĺ ĺĺ ĺĺ ĺĺ 

̂ ҉

̃ 

ᶷ 
ȁẢ ȁѿ

אל ṿ  
0~100 Ὲᴧ  400ֲ 

ȁ

ᵣ 
0.1mSv/a 

ᶷ 

ῤῒז  0~25 Ὲᴧ  200ֲ   0.1mSv/a 

ȁẢ ȁ

 
25~100 Ὲᴧ  ꜚֲ  ᵣ 0.1mSv/a 

ᶷ ȁᵟ  0~100 Ὲᴧ  2000ֲ 
ȁ

ᵣ 
0.1mSv/a 

қᶷ 
ȁẢ  0~50 Ὲᴧ  ꜚֲ  

ȁ

ᵣ 
0.1mSv/a 

ȁ  50~100 Ὲᴧ  ꜚֲ  ᵣ 0.1mSv/a 
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 1-3 ᴇ ῏
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1.6 Ὴ ᴑ↔ⅎ 

ḱ

Ὲ Ҋץ̂ Ὲ ̃ Ȃ Ὲ ң ῃ ᴋ⅞№

Ҋ̔ 

̂1̃ Ὲ ̔Һ ץ

ȁ ḱ ̆ᵖҌ ҍ ᵝ ῀ҳ ᶏ

̕ ῀ҳ ᶏ ╠ ̕ Ὲ Ԋ׆

ȁ ḱ ᵬֲ ץ ᵬ ᵬֲ ῏

Ȃ ҉̆ Ὲ ȁ ḱȁ ῀ҳ ᶏ ╠

ץ ῏ Ҭ ῃ ᴋȂ Ὲ ╠ ̂

̃ ᶏ ῃ ̆Ὲ ῃ

Ԋ׆ ḱ ᵬȂ 

̂2̃ ̔ ᵬҹ ᶏ ̆

̕ ᶫ ‰ ᵬ ̕

ḱ Ҭ ῃḠ ᵬ̕ ῀ҳ ᶏ

ῃ ᴋ̕ Ҭ֟ ҈ Ȃ
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2 ғ ᴰ ‟ 

2.1  ᵣ  

ҬҊ ̆ қ ̆ᵝԍқ 113£41ł~115£05łȁ

29£58ł~31£22łӊ Ȃ 

қ ᵝԍ қ ̆ ῤȂҊ 8 ҩ Ȃ

қ ȁ ӊ ̆қ ̆ ₴ ̆ қ ̆ ҳ

̆ 518.06km2Ȃ ᵝԍқ 501

ᾣ ῤ̆қ 114.46£̆ 30.48£̆ ᵝ ῏  

1-1  1-2Ȃ 

2.2 ‟ 

2.2.1  

ҹқל ᵞ̆ ᵞ̆Ҭ ȁ Y ℗◓ ҈ Ȃ

№ қ җ ̆ № ‖ ̆

ῤ ҩ ̆ ԅ ȁ ֜ Ȃ

150m ̆ ᵞ 18mȂ 

ᵞ ȁҗ ȁ ̆ ץ ᵣ ҹ

Һ̆ ᾝ қ җ қ ≢ ᵞ җ ̆Ҭ

̆ җ ȁ ̆ ᵞ Ȃ Һ ȁ‖ Ȃ

ȁ Һ ▫ ᵞҗ Ȃ ȁᵞ

̆ҹ ‖₯ ȁ֒ ȁ֒ ‖ ֒ ‖ Ȃ

ѿ Ҋѿץ ῤ Ҋ ̆ ₮ Ȃ 

қ ԍ ȁ ңҩѿ ̆ №

̆ ̆҉ץ80% ῃ ҹ‖₯ȁ ȁ ‖₯ ץ̆
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‖₯ ҹҺȂ Ҭ ̆

қ ῃ ̆ җ 80~120m̆ ̆ ҙ ̆

≠ ץ ȁ ҹҺȂῃ 93% ᵞԍ 40m̆ ҹ

25.3mȂ ̆ ‖₯ ҍ җ Ȃ 

2.2.2  

ᵝԍ ̆Һ ԍ ꜚ̆ ҹѿ

↓ қ ץ̆ ȁ ȁ қ қ

ȁ Ȃ № ȁ ȁ ̕Ҭ

ȁ ȁ ̕ ȁ ȁ ̆

̆ ң ᶭ ҹ ȁ ȁԋ ȁ҈ Ȃ҈

Ȃ ԍ ⱬᵬ ̆ ԅқ ̆

ᵄ Ȃ Һ ⱬ Ҋ̆ ῒ ѿ ̆

қ ң Ȃ 

̆ ҹ ȁ ῃ ҕ

ꜚ ̆ Ȃ סּ ̆ ῤ

ꜚ ꜚ Ҍ ̆ ῃȂ 

2.2.3 Ṣ  

֒ ̆ ֒ ṜȂ ᾟ ȁ ү ȁ

ȁ‛‏ № Ȃ ҹ 135 ‏̆ ӊҹ 110 ̆ ҹ 60 Ȃ

15.8~17.5Ņ̆1 ᵞ̆7 ̆ ṿ 25.8ŅȂ

̆ 37Ņ ̆ Ӟ Ḡ 30Ņ ̆

ҹ 41.3Ņ̂1934 8 10 Ȃ̃ ᾟ ̆

1150~1450mm̆ Ҭ 4~8 ᴍ̆ ῃ 65%Ȃ 1752

̆ 249 Ȃ 

ᶫ 1997~2017 ̆  2-1Ȃ
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17.5Ņ̆ 1280.8mm̆ ῃ 1784.7 Ȃ ῤ қ ̆

ҹ 1.45mȂ 

 2-1 Ṝ ̂1997~2017 ̃ѿ  

  ṿ 

1  1.45m/s 

2  11.7m/s 

3  17.5 

4  39.5 

5  75% 

6  1280.8mm 

7  285.7mm 

8 ̂ ̃ 1784.7 

2.2.4  

2.2.4.1  

ᵞל ̆ ֜ ̆ ȁ ȁ ֜ ̆ ȁ ֜

ԍ Ҭ ̆ғ ῀ ̆ᴧ ңᶷ̆

Ȃῃ ↓῀Ḡ ῍ 166 ҩ̆ ᵝ ̆ ҹ

803.17m2̆ ῃ ӊ ȂῒҬ̆ Ҭ Ҭ ̆ ҹ47.6km2

ҹ 33.9km2 қ Ҭ ԋȂῃ 7913ַm3̆ῒҬ ῤ

38ַ m3̆ 7875ַ m3Ȃ 

ȇ ᾣ ̂ ̃ סּ Ȉ

̂2019KC277̃̆ ᵣҺ ҹ ᶷ Ҭ ̆Һ ҹֲ

̆ῒז Ȃ ᾣ ל

̆ғ ҹ 50.300m̆ ῤ ҹ

0.9mȂ ≠ ῤ ץ ̆

Ȃ 

2.2.4.2 Ҋ  

סּ ̆ ᵝԍ ‖ ҈ ̆ Ҋ №
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ҹ҉ Ȃ 

̂1̃҉ Һ ԍ Ҭ̆Һ ̆ ץ

֟ȁ ̆ ѿ ̆ ҍ ᴆ῏ ℗Ȃ

סּ ̆҉ 3.2~3.8m̆ ԍ 45.51~46.3m ӊ ̆Һ

ֲ ᶷ Ȃ 

̂2̃ ̔ ԍ Ҭ̆ סּ ̆

Ȃ 

2.3 ᴰ ‟ 

қ Ҋץ̂ ñқ ò̃ ԍ 1988  10 ̆

1991 3 Ⱶ ‰ҹ ֟ҙ Ȃ2001 ȁ

‰ҹ ᾣ ֟ҙ ̆ ľ ¥Ҭ ᾣ Ŀ̆ 2007

‰ҹ ֟ҙ ̆2009 Ⱶ ‰ҹῃ ԋҩ Һ⇔

̆2011 Ҭ ȁ Ⱶ ҹῃ ľҬ ᴑҙ Ҭ ֲ

ĿӊѿȂ2016 ⇔ ̆ ҹҬ ̂ ̃

Ȃ 

қ ᵝԍ қ ȁ ῤ̆Ҋ 8 ҩ ̆

518.06km2̆ ᵟֲ 190.6҆Ȃ ᾣ ȁ ȁқ Ḡ

ȁᾣ ᾣ Ḥ ֟ҙ ȁᾣ ף Ⱶҙ֟ҙ ȁᾣ └ ֟ҙ ȁᾣ

Ҭ ֟ҙ ȁᾣ Ҭ ῇ Ȃ ῤ ԅ ȁ

Ҭ  18 ̆56 ҩ ȁ ̆700 ҩ ̆

20 ҆ Ғҙ ֲ ̆ Ύᴑҙ 6000 ̆ῒҬ ᴑҙ 1500 Ȃ 

қ ԅץ Ḥ ҹ ̆ ȁ ȁ Ḡȁ  

ѿᵣ ֟ҙ Ȃ Ḥ ֟ҙ҉ ῤ ᾣ

ᾣ ֟ ȁ ῤ ᾣ ᴆ ֟ ȁ ῤ ᾣ ֟ ̆

Ӟ ῃ ҈  ᾣ֟ҙ ӊѿ̕ץ ԅץҬ ȁ ȁ

̂ ȁ̃ ȁ ȁ  NECȁ ȁ ȁ ᴶ
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ȁ ₣ ȁ ᾣȁ ᾣ  ᴑҙҹ ᾣ ᴑҙ ᵣȂ

ҍ ᶭ ȁҬ ȁҬ ȁҬ ȁ Ҭ

῾ҙ ȁ └ Ғ ̆ ԅ  K ȁֲ ȁ Ὲ ȁ

ȁ ȁ ᴑҙ ᵣ̕ ԅץȁ ᴑҙ ᵣ̆ץ 

ȁ ȁ ȁ₣ ⱬȁ ҕ ᴑҙҹ Ḡ ֟ҙӞ ⌠

Ȃ 

ҹᵝԍқ ᶷ ̆ҍ

ҹ 1.5km̆ 6000ֲȂ 

2.4   

ҹԅ Ҋץ̂ ľ Ŀ̃

̆ ᴇ ᵝ Ҭ ҍ ᴇ

ԅ Ȃ ᴆ 8Ȃ 

2.4.1  

ȇ Ȉ̂ Ḡ

̆1989 ̃̆ ɔ ╕ ↓ԍ  2-2Ȃ 

 2-2 ɔ ╕ ̂nGy/h̃ 

  ṿ ‰  

 15.6~106.7 59.2 10.9 

 18.9~110.9 49.0 14.3 

̔ ṿ Ȃ 

2.4.2 Ὺ  

Һ ≢ ̆

ҹ ȁ Ҋ Ȃΐᵣ ↓ԍ 2-3Ȃ 

ҹҬ ɔ ̆

ῤ ɔ ╕ Ҭ ╕ Ȃ ̆ ȇ Ȉ
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̂HJ61-2021̃ Ҭ ῏ ̆ Ҭ̆ ₮ԅâ ╕

ṿȂ 

̆ ᵣ ᴪ

Ҋ ȂῒҬ̆ Һ 7Beȁ22Nă

Ҋ Һ 7BeȂ Ҭ̆ Ҋ

Ҭ ῏ № Ȃ ̆ ⌠ Ŭȁ ɓ

̆ ȁ Ҋ Ҭ Ŭȁ ɓ Ӟ

ԅ№ Ȃ 

2-3  

   

1  
ɔ ╕  

Ҭ ╕  

2  7Beȁ22Naȁ Ŭȁ ɓ  

3 Ҋ ȁ  7Beȁ Ŭȁ ɓ  

 

2.4.3 / ᵣ 

ɔ ╕ Ҭ ╕ ᵝ  2-1  2-2Ȃ ᵝ

̆ ȁ ȁ ԅ ᵝ̆

Ȃ ̆ ᵝ Ȃ 
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 2-1 ɔ ╕ ȁҬ ╕ ᵝ 

 

 2-2 ɔ ╕ ȁҬ ╕ ᵝ 
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Ҋ ᵝ  2-3Ȃ ̆ ᴆ̆

ᾣ қ̂ ȁ̃ ȁ ȁ ᵝ№≢

Ȃ Ҋ ̆ ᴆ̆ Ҋ 7m

Ȃ 

 

 2-3 Ҋ ᵝ 

2.4.4  

2.4.4.1  

ᶏ ת 2-4Ȃ ҹ 2021 9 30

̆ Ҋ № ҹ 2021 10 ̆ ȁ№ ת

ԍ ῤȂ 
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ת 2-4  

ת ת    Һ  

 FH40G+FHZ672 E-10 2021.10.26 ת

̔10nGy/h~100ɛGy/h̕ 

̔48keV~6MeV̕ 

ӊ ̖̔Ñ15%Ȃ 

Ҭ ╕  

 ת
LB123+LB6411 2022.1.17 

̔50nSv/h~100mSv/h̕ 

̔ Ҭ ~20MeVȂ 

HPGe  GMX60-s 2023.2.1 ת

̔20~2000keV 

ת № ̔1.9s-1̕ 

̔45% 
60Co 1332.5keV â ̆ №

ԍ2.18keV 

ɔ  2023.5.29 72299-750 ת

̔50~2000keV 

ת № ̔2.0s-1̕ 

̔30% 
60Co 1332.5keV â ̆ №

ԍ1.74keV 

ᵞ Ŭ/ɓ

 ת
LB-4 2023.5.29 

̔ŬÒ0.0043min-1cm2̕

ɓÒ0.15min-1cm2̕ 

̔ŬÓ59%̕ ɓů62%̕  

ᵞ Ŭ/ɓ

 ת
BH1227 2023.5.29 

̔ŬÒ0.0043min-1cm2̕

ɓÒ0.15min-1cm2̕ 

̔ŬÓ59%̕ ɓů62%̕  

2.4.4.2  

Ҋ  2-5Ȃ 

 2-5  

   ‰ᶭ  

1 
ɔ ╕ ȁ 

Ҭ ╕  

Ḃ ת ץ̆

Ȃ ת̆ 1m ̆ ҩ

ᵝ 4 ̆ 5 ̆

ṿȂ῍ 46ҩ ᵝȂ 

ȇ â ╕

Ȉ̂ HJ1157-2021̃ 

2  

ᵝ ̆ᶏ

̆ 10Ĭ10 m2 ῤ̆ ԓ

Ȃ ᴆҌΐ Ȃ

10Ĭ10 cm2 1͘ 5 cm̆

ᾟ№ ̆ ȁ

1kg῀ Ә ῤḠ Ȃ

Һ ҹ ̆ ҩ

ѿ ҹ 3 kgȂ

ᵞ Ŭȁɓ ת Ŭȁ

ɓ ̆ 7Beȁ22Na ɔ

ת Ȃ 

ȇ ɔ №

Ȉ̂ GB/T11713-2015̃̕  

ȇ Ҭ ɔ

№ Ȉ̂GB/T 11743-

2013̃̕  

ȇ Ҭ ɔ №

Ȉ̂GB/T 16140-

2018̃̕  

ȇ Ҭ Ŭ  

Ȉ̂ HJ898-2017̃̕  

ȇ Ҭ ɓ  
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3 Ҋ  

ΐҹ Ә ̆ᶏ ╠ᾢ

2 Ῥ̆҉ץ 100L

ԍ Ҭ̆ Ҍ

῀ ̆ ⱴ

Ȃ Ҭ ̆

№ Ȃ ̆ ᵞ

Ŭȁɓ ת Ŭȁ ɓ ̆ 
7Be ɔ ת

Ȃ 

Ȉ̂ HJ 899-2017Ȃ̃ 

2.4.5 Ḧ  

̂1̃ ᵝΐ ̕ 

̂2̃ ᵝ̆Ḡ ᵝ ̕ 

̂3̃ ̆ ᵝ└ ԅ ᵬ ̆ ⱴ ֲ

╠ᾟ№ԅ ̆ ҬҤ ̕ 

̂4̃ ‰ ̆ᶏ ╠ ῒ

̆Ḡ ̆ ֜ Ȃ 

̂5̃ ̆ ̆Ạ

֜ ᵬ̕ 

̂6̃ ῏ ‰̆ ֲ

ӥ҉ ̕ 

̂7̃ ת ̆ ᶏ ̕ 

̂8̃ ╠ȁ ת ᵬ ̕ 

̂9̃ Ғҙֲ ᵬ ᵬת ̆ Ạ ̕ 

̂10̃ Ҥ ҈ └ ̆ ȁ ̆

Ȃ 

2.4.6  
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2.4.6.1  

ɔ ╕ Ҭ ╕ ↓

ԍ  2-6Ȃ 

 2-6 ɔ ╕ Ҭ ╕

 

ᵝ ᵝ  
’ 

ɔ ╕
1̂nGy/h̃ 

Ҭ ╕
2̂ɛSv/h̃ 

1 қ   60.7Ñ0.7 <LLDn 

2   78.4Ñ0.9 <LLDn 

3   42.9Ñ2.7 <LLDn 

4 қ   34.6Ñ6.2 <LLDn 

5 қ   63.3Ñ5.3 <LLDn 

6   64.3Ñ0.9 <LLDn 

7 қ   63.0Ñ1.5 <LLDn 

8   67.9Ñ6.5 <LLDn 

9 ᶷẒ   48.6Ñ0.6 <LLDn 

10 ᶷẒқ  50.5Ñ2.2 <LLDn 

11 ᶷ  43.0Ñ2.9 <LLDn 

12 ᶷ  39.9Ñ2.2 <LLDn 

13 ᶷ  62.5Ñ4.0 <LLDn 

14 қ   57.6Ñ1.6 <LLDn 

15 қ   60.2Ñ2.8 <LLDn 

16 қᶷ  53.1Ñ1.4 <LLDn 

17 қᶷ̂ қ̃  17.2Ñ1.5 <LLDn 

῀אל 18   17.5Ñ1.1 <LLDn 

19 қᶷẒ   20.1Ñ0.5 <LLDn 

20 
 

 20.9Ñ1.7 <LLDn 

21 ᶷẒқ  19.6Ñ0.9 <LLDn 

22 Һ῀   22.8Ñ3.5 <LLDn 

23 Һ₮   17.3Ñ2.9 <LLDn 

24 ᶷẒ   16.8Ñ0.7 <LLDn 

25 ᶷ ῀   17.9Ñ0.5 <LLDn 

26 ᶷ ₮   47.1Ñ1.5 <LLDn 

27 ᶷ₮   30.2Ñ1.9 <LLDn 

28 ᶷ ₮   28.6Ñ1.3 <LLDn 

29 ῤ ᶷ   36.2Ñ0.5 <LLDn 

30 ᶷẒ   26.4Ñ1.9 <LLDn 

31 ᶷẒқ  30.3Ñ2.1 <LLDn 

32 ῀   36.6Ñ5.1 <LLDn 

33   34.4Ñ1.2 <LLDn 

34 Ҭ   30.4Ñ0.4 <LLDn 

35 ᵟ C1 ῀   61.4Ñ2.3 <LLDn 
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36 ᵟ C2 ῀   82.6Ñ1.5 <LLDn 

37 ᵟ C3 ῀   61.5Ñ0.6 <LLDn 

38 ᵟ D ῀   43.3Ñ1.0 <LLDn 

39 ᵟ E1 ῀   65.1Ñ1.2 <LLDn 

40 ᵟ E2 ῀   31.5Ñ0.7 <LLDn 

41 ᵟ E3 ῀   60.7Ñ2.0 <LLDn 

42 ῀   64.3Ñ0.6 <LLDn 

43 ᾣ ᾙ ᶷ   63.6Ñ2.2 <LLDn 

44 Ả Ҭ  ῤ 41.8Ñ1.5 <LLDn 

45 ᾣ ᾙ Ҭ   73.1Ñ0.7 <LLDn 

46 ᾣ ᾙ ᶷ   70.5Ñ0.4 <LLDn 

̔1. Ҍ ṿ̆ ת ṿҹ12.0nGy/h̕ 

2. LLDnҹת Ҋ ̆0.05ɛSv/hȂ 

 

̆ ɔ ╕

̂16.8~82.6̃ nGy/h ῤ̂Ҍ ṿ̃̆ Ҭ ╕ ԍ

ת Ȃ ɔ ╕  2-2 ↓

ɔ ╕ ῤ̆ Ȃ 

2.4.6.2  

ᾣ ῤ Ҭ Ŭȁ ɓ ץ

№ Ҋ  2-7Ȃ 

 2-7 Ҭ Ŭȁ ɓ № ̆Bq/kg 

    

1 
ᾣ қᶷ

 

Ŭ Ѓ4.12Ñ0.31ЄE+02 

ɓ Ѓ6.91Ñ0.17ЄE+02 
7Be < LD =5.50 
22Na < LD =0.40 

2 ᾣ ᶷ 

Ŭ Ѓ3.55Ñ0.28ЄE+02 

ɓ Ѓ6.63Ñ0.16ЄE+02 
7Be <LD=4.60 
22Na <LD=0.33 

3 ᾣ ᶷ 

Ŭ Ѓ2.97Ñ0.34ЄE+02 

ɓ Ѓ7.94Ñ0.20ЄE+02 
7Be <LD=4.10 
22Na <LD=0.40 

4 ᾣ ᶷ 

Ŭ Ѓ3.62Ñ0.34ЄE+02 

ɓ Ѓ6.84Ñ0.18ЄE+02 
7Be <LD=3.20 
22Na <LD=0.22 
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5 

ᾣ қᶷ

̂

̃ 

Ŭ Ѓ4.46Ñ0.34ЄE+02 

ɓ Ѓ6.42Ñ0.18ЄE+02 
7Be <LD=4.50 
22Na <LD=0.38 

6 
ᾣ қᶷ

̂ ̃ 

Ŭ Ѓ4.18Ñ0.32ЄE+02 

ɓ Ѓ6.15Ñ0.16ЄE+02 
7Be <LD=4.50 
22Na <LD=0.28 

̔LDҹת Ȃ 

̆ Ҭ Ŭ ̂4.18~4.46̃

E+02Bq/kg ῤ̆ ɓ ̂6.15~6.42̃ E+02Bq/kg ῤ̕

Ҭ Ŭ ҹ̂2.97~4.12̃ E+02Bq/kğ ɓ ҹ

̂6.63~7.92̃ E+02q/kgȂɔ 7Beȁ22Na ₮Ȃ 

2.4.6.3 Ҋ  

Ҋ Ҭ 7Be Ŭȁ ɓ № Ҋ  2-8Ȃ

̆ Ҋ ɓ ҹ 3.05E-02 Bq/L̆ Ŭ 7Be ԍ

Ȃ 

 2-8 Ҋ Ҭ 7Be Ŭȁ ɓ ̆Bq/L 

   

Ҋ  

Ŭ <LD=1.4E-02 

ɓ ̂3.05Ñ0.55̃E-02 
7Be <LD=1.3E-02 

̔LDҹת Ȃ 

2.5  ⅎ  

ԍ ᾣ ῤ̆ ⅞ ҹ ̆

ᴆ ̆ ῃᶏ

Ȃ ̆

̆ ԍ ꜚ ῤȂ 

ң ҹ Ҋѿ ȁ ҉ԋ Ȃ Ҋ №

ȁ ȁқ҈ᶷ ҹ ̆ ᶷ 40m ῤҹ ῒז ̆ ᶷ
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40m~100m ҹ Ȃ ҉ № ȁ ȁ ҈ᶷ 100m ᵝԍ

ᾣ ῤ̆қᶷ 50m ᵝԍ ᾣ ῤ̆қᶷ 50m~100m

ҹ Ȃ ҹҌ҉ֲ ̆ ҹ Ȃ

ҹқ ᶷ

̆ҍ ҹ170mȂ ̆ ̆ ᴇ

ᵝԍ ῤ̆ ᴇ ῤ ȁ ̆ ᴆ Ȃ 

҉ ̆ ң 100m ῤҹ ȁ

ῤῒז ᵬ ȁ Ȃ ԅֲ Ҭ ̆ └

̆ Ȃ
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3 ⅎ ғ  

3.1 ғ  

ᾣ ῤқ ᶷ ῤ ѿ Ҋѿ ȁ ҉Έ

̆ ῤ ң ῒ ꜛ ̆

ᵬȂң ᵝԍ ᶷ ̆

ҹ Ҋѿ ȁ ҉ԋ ̆ ҉ № ҹ 9.37mȂ ҩ

ҹ 1670m2̆ ╩ 2~ 7Ȃ 

Ҋѿ ᶷҹ ̆ ᶷҹ Ȃ 

Ҋ ᶷҹ ץ

ȁ ȁ ḱֲ ⱲῈ ȁ ᴆ ̕ ᶷҹ Ҋѿ

Ȃ 

҉ѿ ᶷҹ Ҭ ȁ └ ȁ

ֲ‰ ȁ ̕ ᶷҺ ҹ Һ῀ ̆ ᶷҹ ̆

ֲ ⱲῈ ȁ ⅞ ̕ қᶷҹ ⱴ ̆ ң ⱴ

ῒ └ ̕ ᶷҹ CT ȁMR ȁ Ṝ ȁ Ȃ 

҉ ᶷҹ ḱ CT ȁ

̕ ᶷҹ ΐ ȁ ΐ└ᵬ ȁṿ ȁⱲῈ ȁ ȁⱴ

ȁ Ȃ 

ᶏ Һ ↓ԍ  3-1Ȃ 

 3-1 ѿ  

 
  

Һ  

̂ / ȁ ̃ 

֟

 
 ≢ ᵝ  

1  
MEVION 

S250i 

̔50~230MeV̕ 

X ̔
150kV/1000mA 

 2 Ň 

 

2 ꜚCT   
70~140kV̕ 

20~660mA 
 2 ŉ 
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3.2 ғ ⅎ  

3.2.1  

ᶏ 2 Mevion S250i

̆Һ ȁ ᴰ ȁ ᵝ └ Ȃ

ѿ ⱴ ̆ 190° ҉Ȃ

ᴰ ȁ ѿҩ 190° Ȃⱴ ֟

ⱴ 230MeV ₮̆ ᴰ ̆

̆ ₮ ⌠ 50~230MeV Ҍ Ȃ

 3-1~  3-3 ȂῒҺ ↓ԍ  3-2Ȃ 

 3-2 Mevion S250i Һ  

 ṿ/  

ⱴ Һᵣ ⱴ  

₮  230 MeV 

 50MeV ~230 MeV 

₮  0~3.05nA 

₮╕  ů 2 Gy / min / liter 

 0.8 g /cm2 - 32.2 g/cm2 

 20.0 Ĭ20.0 cm2 

ⱴ  94 MHz ~129 MHz. 

ⱴ ⱳ  20kW 

 190Á̂-5Á~185Á̃ 

ᶏ  20  
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 3-1 Mevion S250i  

 

 3-2 Mevion S250i  
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 3-3 Mevion S250i ῤ  

 

ң ҹ Ҋѿ ȁ ҉ԋ ̆ ᵬ

̂  3-4Ҭ ̃ ꜚ ң №̂  3-4Ҭ Ȃ̃ῒҬ ꜚ

ҹ҉ȁҬȁҊ҈ ̆Һ ҹ ⱴ ȁ ȁ

̆ᶫ ҉ Ҋ 190£ ᶏ Ȃ ᵬ ҹ҈ ̆ῒҬ̔ 

̂1̃ ̂ ҉ ̃ҹ ḱ ̆ ḱ ̆Һ ԍ ⱴ ȁ

ץ ᴰ ᴆ ḱ̕ 

̂2̃Ҭ ̂ ҉ѿ ̃ҹ ̆Һ ҹ ᵬ ̕ 

̂3̃ ̂ Ҋ ̃ҹ ̆Һ ȁ └ ȁ

ȁ‛ Ȃ 

ҍҬ ӊ 15cm ̆Ҭ ӊ

20~30cm ₀ Ȃ 
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 3-4 ╩  

3.2.2 ᵲ  

3.2.2.1  

Mevion S250i ᴆ̆Һ ѿ

ⱴ ῒ ̆ ⱴ ԍ ҉̆

 3-5 Ȃ ⱴ ȁ ȁ ȁ ₮

Ȃңҩ ңҩ ῀ⱴ ̆ ⱴ ῤ ̆ ҹ

̆ ѿҩ Ȃ ңҩ Ҭ ңҩ D ̆

ῤ Ȃ D ῤ ̆ D ̆ ҉

ⱴ ̆ ⱴ̆ Ӟ ӊ ⱴȂ ̆

Ҍ ⱴ̆ѿ ⱴ ⌠ 230MeVӞ ⌠ ѿ ̆Ῥ≠

Ẓ ⱴ׆ ₮Ȃ ⱴ ҍ ⱴ

≢ ԍ ԅ ̆ ⱴ Ҭ̆ⱴ

Ҋ Ḡץ̆ ⱴ Ȃ ⱴ Ҍ

ֽ̆ Ȃ 
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 3-5 ⱴ ᵝ  

3.2.2.2 ᴰ  

ᴰ ȁ ѿҩ 190° ̆  

3-6 Ȃ 

Ҍ ̆ ԍ ⱴ

₮ ̆ ⱴ ӊ ѿҩ

̆ Һ ᵣȁ ȁ ‰ ȂῒҬ̆

ԍ ̆X\Y └Ȃ ѿ

Ҍ ̆ 3-8 Ȃ ΐ ӄ ȁᵞ

ᴰ ̆≠ └ῒ ҉ ꜚ̆

̆ ℗ ᵞԍ50ms̆ ҹ0.8~32.2g/cm2Ȃ

‰ ԍḱ ҩ ̆ ѿ 14 ̆ 3-9

Ȃᵝԍ ҩ ̆ᶏ ῒҍ ᵣ ӊ ׆̆

Ḡ ≠ ᶷ Ȃ 
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 3-6 ᴰ  

 

 3-7         3-8 ‰  

3.2.2.3 ᵝ  
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ᵝ ҹ ᶫ ̆ ᾛ ԍ ӊ╠ Ἕ

ꜚ⌠ ᵝ ȂҺ Έ 2D/3D Ἕ Ȃ

ᵝ ԍ Ҭ 2D ֜ X 3D CT Ἕҍҹ

⅞ Ἕ ꜛҳ Ҭ ᵝ Ȃ 

2D ֜X Ἕ X ȁX ᴆ Ȃ

ңҩ X ̆ ԍ׆Ҍ ᵝ̆№≢ᵝԍ ᶷ ̆

 3-9 Ȃ ҩ X 150kV̆ ҹ 1000mAȂ

ᶫ ⌠ X ҉̆X ₮ X ⌠ ҉ Ἕ̆

└ ῤ Ἕ ̆ᶏῒ Ҭ Ἕᶏ Ȃ

ץ ꜚ ꜚ ңҩ ֜ Ἕ ‰ ‰

ᵝ ᵝ Ȃ 

3D CT Ἕ ѿ ꜚ CT ᾣ ̆ 3D Ἕ

╠ ‰ ᵝȂCT ҹ 140kV̆ ҹ 660mĂ ҍ

2D ᵌ̆ ῤ 3D Ἕ ᴰ ⌠ └ Ȃ 

҉ѿ ῤ └ ῤ ԍ ᵬ X

ꜚ CT ᵬ ȂῒҬ̆ ῤ ᵬ Һ ԍ ᵬ X ̆

└ Һ ԍ ᵬ ꜚ CTȂ ῤ ᵬ ᵝ  3-10 ̆

ѿҩ ̆ ԅ Ȃץ ᶷ ҹᶛ̆ ᵬ

ᶷ ᵣ≠ ̆қȁ ȁ ᶷ ᵣ

Ҍᵞԍ 2.5mm Ȃ ᶷ ᵣ҉ ̆ Ҍᵞԍ 2.5mm

Ȃқᶷ ᵣ Ҍᵞԍ 2.5mm Ȃ 
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 3-9 ᵝ  

 

 

 3-10 ῤ X ᵬ ᵝ  

3.2.2.4 └  
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└ ᶏ Ḥ └ ᵬ ᵬ Ȃ

ᶫ ץ └ᾝ ̆ᶏ ׆̂ Ḥ ̃ ῀ ῃ

⅞Ȃ 

3.2.3  

 3-11 Ȃ 

 

 3-11  

 

3.3 ⅎ  

3.3.1  
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Ҭ֟ ̆Һ ҹ ֟ ľ

Ŀ Ả ᶭ ľ ᵩ ĿȂ

ҍ ᴆ ֟ ̆ ȁ ̆

ᵖᴪ Ả ῃ ̕ ᵩ ̆Һ ҍ ᴆȁ

‛ ȁ ῤ Һ ₯֟ ֟ ̆ Ả ᶭ

Ȃ 

3.3.1.1  

3.3.1.1.1 №  

ԍ ̆ ȁⱴ ȁᴰ ₮ Ҭ̆ ᴪ

Ȃ ₯ ᴆ̆ ȁ ȁ‰

҉̆ᴪҍ ᴆ Ҭ ̆ 

MEVION S250i ׆ ⱴ ₮ ҹ 230MeV̆

₮ 50MeV~230MeV ῤȂ ҍ ԑᵬ ץ̆

ҹҺ̆ לב ̆ ῀ ῤ ̆

ῤ ̆ ̂p̆n ȁ̃̂ p̆pñ ȁ̂ p̆2ñ ȁ̂ p̆ɔ̃ ֟ Ҭ ȁ

ɔ Ȃ 

֟ Ҭ̆ ᵬ Ả ̆ ֟

Һ ҹ Ҭ âȂῒ Ҭ ⌠ᵞ №ҹ Ҭ ȁ Ҭ

Ҭ ҈ №Ȃ ᵣ ᵬ Ҋ̆∆ Ҭ ȁ Ҭ â

⁞ ̆Ҍ ̆ Ҭ ҹ Һ Ȃ Ҭ

ᵣ Ҭ̆ ȁ ȁ

̆ѿ № ԅ Ҭ Ҭ ̆ѿ № ̂n̆ɔ̃ ԅ

âᾣ ̆ᶏ ⌠ѿ ̆Ҭ № Ḡ Ҍ ̆

ľ Ŀ̆ ᵣῤȁ ҹҬ ȁâ

Ȃ 
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̆ ᵝ X ₮ ̆ᴪ֟ X ̆Ӟ

№Ȃ 

3.3.1.1.2 №  

ᵝ ᶫ ̆Mevion S250i Һ ᵝ

№ ⱴ ȁ ȁ ‰ ȁץ Ȃ

ᴇ ₮ԅ ₮ №≢ҹ ̂230MeṼ ᵞ

̂70MeṼ ’Ҋ̆ ’̆  3-3  3-4Ȃ 

 3-3 ₮ ҹ 230MeV  

 

 3-4 ₮ ҹ 70MeV  

3.3.1.2  

ԍ ̆ ⱴ ⱴ

ᵣ ̆ ̆ ԍ ᵬ ̆

№ ⌠ Ȃ ȇ Ȉ̂ ̃̆ ⱴ ȁ ⱴ ȁ

ѿ֓ ⱴ ̆ ╕ Һ № Ҭ ̆ῒ

ᵝ 
̆

MeV ̆nA ̆nA 
  

ⱴ ῤ  230 2.25 0.75 Fe  

⌠  230 1.5 <0.1   

 230 1.4 0.0 
 

 (C, H, O) 
Ҭ  

‰  230 1.4 0.2 Ni Ҭ  

 230 1.2 1.2 ֲᵣ  Ҭ  

ᵝ 
̆

MeV ̆nA ̆nA 
  

ⱴ ῤ  230 3.0 1.0 Fe  

⌠  230 2.0 <0.1   

 230 1.9 0.5 
 

(C, H, O) 
Ҭ  

‰  70 1.4 0.2 Ni Ҭ  

 70 1.2 1.2 ֲᵣ  Ҭ  
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№ Ҭ ⱴ ӊ Ȃ ֟ ̆ Ả

Ḃ ┴ ̆ῒ ‗ԍ ᵣ Ȃ 

ᴇҺ Ҭ ̆≠ NCRP NO.144 P331 Stapleton

Ὲ ҉ Ҭ ̆ΐᵣ Ὲ 3-1~3-3Ȃ

ṿ↓ԍ  3-5̆ Ҍ ╕ ↓ԍ  3-6Ȃ

Ḡ 1̆ ҹ 1050h̆ ₮

Ҍ Ὲᴧ ╕ ̆ΐᵣ  3-6Ȃ 

'
/

2
( )

( + )

rH r Q e
h r

lk -=           ̂ 3-1̃ 

  

2

( , )
d

Q H d t
g

= W                 ̂ 3-2̃ 

=2 1-cos )p qW ̂                ̂ 3-3̃      

Ҭ̆ 

'kҹ ̆ ṿ 2×10 -15Sv·m2̕ 

hҹ ̆ ṿ 40m̕  

r ҹ ⌠῏ ̆m̕ ᵝ Ҭ ᵝ ̆ҍ Ὲᴧ

ҹ 5m̕ 

ɚҹҍҬ ҉ Ҭ ̆m̕ 

Qҹ ⌠ Ҭ ҩ ̆n/h̕  

dҹ ⌠ ̆m̕ 

gҹ ᵝҬ ╕ ̆Sv·m 2̕ 

H(d,t)ҹ ᵣ ╕ ̆Sv/h̕ 

ɋҹ ׆ ₮ ᵣ Ȃ 
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 3-5 Ҭ  

 ṿ  

ɚ̆ m 450 NCRP NO.144 6.5̆ Ḡ 230MeV  

d̆ m 8.0 Ҭ ⌠  

ğ SvĿm2 1.24E-14  

ȇACCELERATOR 

SKYSHINE:TYGER,TYGER,BURNING BRIGHTȈ
(Particle Accelerator,1994,vol.44(1),pp1-15,GEOFFREY 

B.STAPLETON) 4̆ 230MeV̆≠ ῤ

₮ 

ɋ̆ sr 6.28 ɗḠ ṿ 90° 

H(d,t)̆Sv/h 3.70E-07  5-6 

 

 3-6 Ҍ r ╕  

r̆ m H(r)̆Sv/h D(r) ̆mSv/a 

5 1.17E-08 1.23E-02 

10 9.38E-09 9.85E-03 

15 7.67E-09 8.05E-03 

20 6.37E-09 6.69E-03 

50 2.65E-09 2.78E-03 

100 9.80E-10 1.03E-03 

200 2.67E-10 2.80E-04 

  

̆ 5m ̆ ╕ ҹ 1.17E-08Sv/h̆

῏ Ὲᴧ ╕ ҹ 1.23E-02mSv/aȂ 

3.3.1.3  

Һ ҍ ᴆ ԑᵬ ֟

֟ Ҭ Ȃ ‗

ԍ ⱴ ȁ ȁ ȁ Ȃ 

֟ ̆Һ

Ả ̆ ῀ ῤ ᵬ ȁ ץ ḱ

ᵬֲ Ȃ ᴇҺ ȁ‛ ȁ ᴆȁ Ҋ

№ ᴇȂ 

̆ ȇ ẫ ҍ Ȉ̂ ̆
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̆2016 3 3 ̃ ȇ ⱴ

╕ Ȉ̂ ̆2013 ̆ қ ᵝ ̃ ῤ

̆ ̂230MeṼ ̆

ῤ ̆Ả 1min Ҭ 30cm ╕

200ɛSv/h̆Ả 5min ▼ᵩ╕ ⁞ҹẢ 1min 1/4Ȃ ⌠

ᴋⱵ ̆ ῀ ᵝ ֲ

ᵝ ᵬ ⌠ ̆ ᴇ ῤ ԅ№

Ȃ 

3.3.1.3.1  

֟ ҍ Ҭ HȁNȁOȁAr

Ҭ ȁ Ҭ ḛ ̂ɔ̆ ñ ֟ 3Hȁ7Beȁ13Nȁ15O 41Ar

Ȃ ȇⱴ Ḡẫ Ȉ̂ H.W. ̆R.H. ̃P296̆

ԍ 3H 7Bĕ ῒ֟ ᵞ̆ Ҍ ȂҺ 11Cȁ13Nȁ15O

41Ar ̆ΐᵣ 3-7Ȃ 

3-7 ֟ Һ  

   
Ҭ

ᴍ  
֟ └ 

ů2̆mb 

11C 20.5min 

C 1.2¦10-4 ̂ɔ̆ ñ  10 

N 7.55Ĭ10-1  10 

O 2.3Ĭ10-1  5 

Ar 1.3Ĭ10-2  0.7 

13N 9.96min 

N 7.55Ĭ10-1  10 

N 7.55Ĭ10-1 ̂ɔ̆ ñ  9 

O 2.3Ĭ10-1  9 

Ar 1.3Ĭ10-2  0.8 

15O 2.04min 
O 2.3Ĭ10-1  40 

O 2.3Ĭ10-1 ̂ɔ̆ ñ  10 
41Ar 1.83h Ar 1.3Ĭ10-2 Ҭ ḛ  660 

̔ Ҭ NCRP NO.144 IAEA 283 Ȃ 

3.3.1.3.1.1  

ᴇ≠ FLUKA ԅ ’Ҋ̆ ῤ
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̆ ԅ ̆ ץ

̂230MeṼ ҹᶭ Ḡ ᵀ Ȃ ↓ԍ  3-8Ȃ 

 3-8 ῤ  

 ̆Bq ̆Bq/m3 
11C 1.98E+05 2.03E+02 
13N 4.53E+05 4.66E+02 
15O 2.43E+05 2.50E+02 
41Ar 1.38E+05 1.42E+02 

3.3.1.3.1.2  ‟ҐЇ ꜠  

̆ ῤѿ Ḡ Ȃ ȇⱴ

Ḡẫ Ȉ̂ H.W. ̆R.H. ̃P296Ὲ ̂12̃ NCRP NO.144

P345Ὲ ̂6.25~6.27̃̆ ’Ҋ̆ t ̆Ả ┴

ᵬ ῤ ꜚ Ҋ 3-4 Ȃ 

         
1

l

l
=
+

t satC C
r

         ̂ 3-4̃ 

Ҭ̆ 

Ctҹ ’Ҋ̆ t ̆Ả ┴ ῤ Ҭ

ꜚ ̆Bq/m3̕ 

CsatҹҌ ’Ҋ̆ t ̆Ả ┴ ῤ Ҭ

̆Bq/m3̕ 

ɚҹ ̆s-1̕ɚ=ln2/T1/2̕ 

r1ҹ ῤ ̆s-1̕ 

̂1̃ ṿ 

ŵ ɚ 

ɚ 3-9 Ȃ 
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3-9  

 T1/2̆s ɚ̆ s-1 

11C 1.22E+03 5.66E-04 

13N 6.00E+02 1.16E-03 

15O 1.26E+02 5.50E-03 

41Ar 6.48E+03 1.07E-04 

Ŷ r 

ᵝ ᶫ ̆ ’  

3-10 Ȃΐᵣ ’ ľ4.1.2.3 Ŀ Ȃ 

 3-10 ’ 

   
̆

m3/h 

̆
m3/h ̆ /h 

 
+

 
 1500 2000 10 

 
+

 
 1500 4000 5 

 

̂2̃  

Ḡ ץ ῤ №≢ᵬҹ

̆≠ Ὲ҉ץ ₮ ’Ҋ̆

ῤ ᵣ ꜚ Ȃΐᵣ 3-11Ȃ 

3-11 ῤ ꜚ ̆Bq/m3 

   

11C 3.43E+01 5.87E+01 
13N 1.37E+02 2.12E+02 
15O 1.66E+02 2.00E+02 
41Ar 5.26E+00 1.01E+01 

 

3.3.1.3.1.3 ῇ  

NCRP NO.144 ľ6.3.1.4 Ŀ̆ Ả

3-5 3-6 Ȃ 
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ὗ ᷿ὅ
0
ὙὨὸ ᷿

1

ὅ 1 Ὡ 1 Ὑ
0

Ὠὸ 
1

ὅ Ὑ᷿ 1
0

Ὡ 1 Ὠὸ
1

ὅ Ὑ ὸ
1

1

1

1

                    ̂ 3-5̃ 

ὗ ᷿ ὅ
0

Ὑ Ὠὸ᷿ ὅὩ 2
0

Ὑ ὨὸὅὙ ᷿ Ὡ 2
0

Ὠὸ

ὅὙ
1 2

2

                                              ̂3-6̃ 

Ҭ̆ 

Qt Qtc№≢ t Ả tc

̆Bq̕ 4h̆ Ả

12h̆ ᵬ 250 ̕ 

Rt Rtc№≢ҹ Ả Ҋ ̆cm3/s̕

ΐᵣ  3-10Ȃ 

₮ ῀

̆↓ԍ  3-12Ȃ 

 3-12 ῀

 

 ̆Bq ̆Bq/s 

11C 2.38E+09 7.56E+01 
13N 5.52E+09 1.75E+02 
15O 2.99E+09 9.51E+01 
41Ar 1.64E+09 5.21E+01 

 1.25E+10 3.98E+02 

3.3.1.3.2 ‛  

Mevion S250i 3ҩ‛ ̆  3-12 ̆№≢ ԍ

‛ ⱴ ȁ ̆3ҩ Ҭ‛ ҹ 0.5m3Ȃ

‛ ҍ ‛ ̆ң ֜

֜ Ȃ ֜ ᵝԍ Ҋ ̆῍҈ ̆№≢ ԍ 3 ҩ
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‛ Ȃ 

3 ҩ‛ Ҭ̆ ԍ‛ ⱴ ᴆ Ҭ ‛ ̂  3-12Ҭ

№̃̆ ֟ Ҭ Ҋᴪ Ȃ ȇⱴ Ḡ

ẫ Ȉ̂ H.W. ̆R.H. ̃̆ Ҭ ҍ‛ Ҭ 16O ̆

Һ ֟ 3Hȁ7Beȁ11C ȁ13Nȁ15O ̆ 3-13Ȃ

ῒҬ̆11C ȁ13Nȁ15O ̆ Ả ̆ ֓ ̆ Ӟ

ᴪ ᵞȂ ̆‛ Ҭ Һ 3H 7BeȂ 

3-13 ‛ Ҭ֟ Һ ῒ  

 T1/2 ̆s-1  ̆mb 
3H 12.3a 1.78E-09 ̂n̆ sp̃  33 

7Be 53.1d 1.51E-07 ̂n̆ sp̃  9.3 

11C 20.4min 5.67E-04 ̂n̆ sp̃  10 

13N 9.97min 1.16E-03 ̂n̆ sp̃  5 

15O 2.04min 5.67E-03 ̂n̆ sp̃  28 

̔ IAEA ↓ NO.283 Ȃ 

ᴇ≠ FLUKA ⱴ ‛ Ҭ ԅ

̆ ᶏ Ҋ̔ 

̂1̃ ̔ ⱴ ҹ 230MeV̆ ҹ 1nA̕ 

̂2̃ ̔ ⌠ ⱴ ‛ Һ ԍ‛ ̆

ҹ 8cm̆ ‛ ҹ 2cmȂ

ҹ 8cm ᵬҹ ̆ 2cm ᵬҹ‛ ̆

̕ 

̂3̃Ḡ 10 Ȃ 

↓ԍ  3-14Ȃ ‛ Ҭ 3H 7Be ֽҹ

1.79E+03BqȂ ‛ ҹ 0.16m3̆ ₮‛

ҹ 11.2Bq/L̆ ᵞԍῒ ṿ 1 ALImin ᾧ Ȃ 

’Ҋ̆ ‛ Ҍ ̆ ḱ

Ȃ Ҋ ̆ ῤ ѿҩ

Ԛ̆ ҹ 1.2m3̆ ԍ Ҋ ‛ Ȃ 
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 3-12 MEVISON S250i ҈ҩ‛
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 3-14 ‛  

 ̆Bq ̆Bq/L ALImin̆Bq ᾧ ̆Bq 

3H 1.09E+03 6.80E+00 1.11E+09 1E+09 

7Be 7.04E+02 4.40E+00 3.85E+08 1E+07 

 1.79E+03 1.12E+01 ĺĺ ĺĺ 

 

3.3.1.3.3 ᴆ  

ᴆ Һ ҍ ԑᵬ ֟ ̆Һ

ᵝ ᵝ̆ ȁ ȁ ‰ ̆ῒҺ

ҹ ȁ ȁ Ȃ ῏ ̆Ả ᴆҬ Һ

54Mnȁ51Crȁ52Mn 60Co Ȃ 

Һ ᵝ№ ̆≠ FLUKA ԅҺ

̆ Ҋ̔ 

̂1̃ ⱴ  

’̔ 10 ̔ 

̔ ҹ 230MeV̆ ҹ 1nA̕ 

ⱴ ̔  3-13 Ȃ 
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 3-13 ⱴ ╩  

 

̂2̃  

’̔ 10 ̔ 

̔ ҹ 230MeV̆ ҹ 0.5nA̕ 

̔ ҹ 29cm Ȃ 

̂3̃ ‰  

’̔ 10 ̕ 

̔ ҹ 230MeV̆ ҹ 0.2nA̕ 

̔ ҹ 10cm Ȃ 

ᴆ  3-15~  3-17̆ Ả ┴

ᴆ 1m ╕ ↓ԍ  3-18Ȃ ̆

ᴆ ᵞ̆ ᵞԍῒ ᾧ ̆Ả
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Һ 48Vȁ55Feȁ59Feȁ54Mnȁ56Coȁ57Coȁ58Coȁ60Co

≢ Ҭ Ȃ 

 3-15 ⱴ  

 
Ả ┴

ṿ̆Bq 

‛ 4

̆Bq 

‛ 12

̆
Bq 

ᾧ ̆Bq 
Ả ┴ / 

ᾧ  

3H 8.05E+06 8.05E+06 8.05E+06 1E+09 8.05E-03 

7Be 1.44E+06 1.44E+06 1.43E+06 1E+07 1.44E-01 

24Na 3.87E+04 3.17E+04 2.14E+04 1E+05 3.87E-01 

32P 3.75E+05 3.72E+05 3.65E+05 1E+05 3.75E+00 

33P 1.96E+05 1.95E+05 1.94E+05 1E+08 1.96E-03 

35S 3.15E+05 3.15E+05 3.14E+05 1E+08 3.15E-03 
37Ar 1.19E+06 1.19E+06 1.18E+06 1E+08 1.19E-02 
42K 7.89E+05 6.26E+05 3.95E+05 1E+06 7.89E-01 

43K 2.35E+05 2.07E+05 1.61E+05 1E+06 2.35E-01 

44Ti 3.49E+05 3.49E+05 3.49E+05 ðð ðð 

43Sc 2.80E+06 1.35E+06 3.14E+05 ðð ðð 

44Sc 1.63E+07 8.01E+06 1.93E+06 ðð ðð 

46Sc 7.56E+06 7.55E+06 7.53E+06 1E+06 7.56E+00 

47Sc 2.84E+06 2.74E+06 2.56E+06 1E+06 2.84E+00 

48Sc 6.54E+05 6.13E+05 5.39E+05 1E+05 6.54E+00 

45Ca 8.56E+05 8.55E+05 8.54E+05 1E+07 8.56E-02 

47Ca 1.21E+04 1.18E+04 1.12E+04 1E+06 1.21E-02 

48V 5.82E+07 5.78E+07 5.70E+07 1E+05 5.82E+02 

49V 1.02E+08 1.02E+08 1.02E+08 ðð ðð 

48Cr 2.49E+06 2.18E+06 1.68E+06 ðð ðð 

49Cr 2.76E+07 5.68E+05 2.41E+02 ðð ðð 

51Cr 1.93E+08 1.92E+08 1.90E+08 1E+07 1.93E+01 

52Mn 7.24E+07 7.09E+07 6.80E+07 1E+05 7.24E+02 

54Mn 3.11E+08 3.11E+08 3.10E+08 1E+06 3.11E+02 

56Mn 7.21E+07 2.38E+07 2.59E+06 1E+05 7.21E+02 

52Fe 3.73E+06 2.66E+06 1.35E+06 1E+06 3.73E+00 

55Fe 8.13E+08 8.13E+08 8.13E+08 1E+06 8.13E+02 

59Fe 1.01E+07 1.00E+07 1.00E+07 1E+06 1.01E+01 

55Co 1.21E+07 1.03E+07 7.52E+06 1E+06 1.21E+01 

56Co 3.96E+07 3.95E+07 3.94E+07 1E+05 3.96E+02 

57Co 1.18E+06 1.18E+06 1.18E+06 1E+06 1.18E+00 

58Co 1.24E+05 1.23E+05 1.23E+05 1E+06 1.24E-01 

 1.76E+09 1.67E+09 1.63E+09 ðð 3.62E+03 
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 3-16  

 
Ả ┴

ṿ̆Bq 

‛ 4

̆Bq 

‛ 12

̆Bq 
ᾧ ̆Bq 

Ả ┴ /

ᾧ  

3H 2.68E+07 2.68E+07 2.68E+07 1E+09 2.68E-02 

7Be 5.96E+07 5.95E+07 5.92E+07 1E+07 5.96E+00 

10Be 3.46E+01 3.46E+01 3.46E+01 ĺĺ ĺĺ 

14C 3.55E+03 3.55E+03 3.55E+03 1E+07 3.55E-04 

 8.65E+07 8.63E+07 8.61E+07 ĺĺ 5.99E+00 

 

 3-17 ‰  

 
Ả ┴

ṿ̆Bq 

‛ 4

̆Bq 

‛ 12

̆Bq 
ᾧ ̆
Bq 

Ả ┴

/ᾧ  
3H 2.77E+05 2.77E+05 2.77E+05 1E+09 2.77E-04 
7Be 3.22E+04 3.21E+04 3.20E+04 1E+07 3.20E-03 

24Na 1.44E+03 1.18E+03 7.95E+02 1E+05 7.95E-03 

32P 2.84E+03 2.82E+03 2.77E+03 1E+05 2.77E-02 

33P 1.42E+03 1.41E+03 1.40E+03 1E+08 1.40E-05 

35S 2.48E+03 2.47E+03 2.47E+03 1E+08 2.47E-05 
37Ar 8.16E+03 8.13E+03 8.08E+03 1E+08 8.08E-05 
39Ar 2.80E+02 2.80E+02 2.80E+02 ĺĺ ĺĺ 

42K 3.93E+03 3.12E+03 1.97E+03 1E+06 1.97E-03 

43K 1.07E+03 9.43E+02 7.33E+02 1E+06 7.33E-04 

44Ti 2.23E+03 2.23E+03 2.23E+03 ĺĺ ĺĺ 

45Ca 5.29E+03 5.28E+03 5.27E+03 1E+07 5.27E-04 

43Sc 2.20E+04 1.06E+04 2.46E+03 ĺĺ ĺĺ 

44Sc 9.30E+04 4.57E+04 1.10E+04 ĺĺ ĺĺ 

46Sc 4.82E+04 4.82E+04 4.80E+04 1E+06 4.80E-02 

47Sc 1.81E+04 1.75E+04 1.63E+04 1E+06 1.63E-02 

48Sc 5.68E+03 5.33E+03 4.68E+03 1E+05 4.68E-02 

48V 6.54E+05 6.50E+05 6.40E+05 1E+05 6.40E+00 

49V 1.28E+06 1.28E+06 1.28E+06 ĺĺ ĺĺ 

48Cr 2.77E+04 2.43E+04 1.86E+04 ĺĺ ĺĺ 

51Cr 3.11E+06 3.10E+06 3.07E+06 1E+07 3.07E-01 

52Mn 1.94E+06 1.90E+06 1.82E+06 1E+05 1.82E+01 

53Mn 1.73E+01 1.73E+01 1.73E+01 1E+09 1.73E-08 

54Mn 5.77E+06 5.77E+06 5.76E+06 1E+06 5.76E+00 

56Mn 2.98E+05 9.83E+04 1.07E+04 1E+05 1.07E-01 

55Co 2.25E+06 1.92E+06 1.40E+06 1E+06 1.40E+00 

56Co 1.84E+07 1.83E+07 1.83E+07 1E+05 1.83E+02 
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57Co 6.65E+07 6.64E+07 6.64E+07 1E+06 6.64E+01 

58Co 5.28E+07 5.27E+07 5.26E+07 1E+06 5.26E+01 

60Co 2.54E+06 2.54E+06 2.54E+06 1E+05 2.54E+01 

61Co 9.22E+05 1.63E+05 5.09E+03 1E+06 5.09E-03 

52Fe 1.15E+05 8.20E+04 4.17E+04 1E+06 4.17E-02 

55Fe 2.32E+07 2.32E+07 2.32E+07 1E+06 2.32E+01 

59Fe 1.22E+05 1.21E+05 1.21E+05 1E+06 1.21E-01 

56Ni 6.01E+05 5.90E+05 5.67E+05 ĺĺ ĺĺ 

57Ni 7.11E+06 6.57E+06 5.61E+06 ĺĺ ĺĺ 

59Ni 7.19E+03 7.19E+03 7.19E+03 1E+08 7.19E-05 

63Ni 8.37E+05 8.37E+05 8.37E+05 1E+08 8.37E-03 

65Ni 3.36E+05 1.11E+05 1.21E+04 1E+06 1.21E-02 

61Cu 1.97E+04 8.50E+03 1.58E+03 ĺĺ ĺĺ 

64Cu 6.47E+03 5.14E+03 3.24E+03 1E+06 3.24E-03 

 1.89E+08 1.87E+08 1.85E+08 ĺĺ 3.83E+02 

 

 3-18 Ả ┴̆ҍ ᴆ 1m ╕  

ᴆ ⱴ   ‰  

1m ╕ ̆ɛSv/h 0.2 5.6 4.5 

3.3.1.3.4 Ҋ  

ᴇ≠ FLUKA ԅ Ҋ ̂  5-4  

5-5 ̆ ╕ ̃̆ Ҋ

10m̆ ҹ 0.25 ̆ 30%̆ΐᵣ №↓ԍ  3-19Ȃ

Ҋ Ҭ ↓ԍ  3-20Ȃ

̆῏ 3H ȁ7Be 22Na ῒ ᾧ №≢ᵞ 5ȁ4 3ҩ

̆ ҍ ᾧ ӊ ԍ 1Ȃ 

 3-19 ̂ 30%̃ №  

 ᾝ №  ᾝ №  

̂

30%̆ ҹ

1.9g/cm3̃ 

C 0.85 N 0.10 

O 42.77 Na 0.42 

Mg 0.44 Al 6.76 

Si 33.80 K 1.99 

Ca 1.91 Ti 0.87 
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Mn 0.20 Fe 8.14 

H 1.75 ĺĺ ĺĺ 

 

 3-20 Ҋ Ҋ

 

 ̆Bq 
̆

Bq/cm3 
ᾧ ̆Bq 

Ả ┴ /

ᾧ  
3H 3.80E+03 5.54E-05 1E+09 3.80E-06 
7Be 9.67E+02 1.41E-05 1E+07 9.67E-05 
11C 2.73E+03 3.98E-05 ðð 0.00E+00 
13N 3.61E+02 5.26E-06 ðð 0.00E+00 
15O 8.48E+03 1.24E-04 1E+09 8.48E-06 
18F 3.48E+02 5.08E-06 1E+06 3.48E-04 
22Na 1.65E+03 2.41E-05 1E+06 1.65E-03 
24Na 2.90E+03 4.23E-05 1E+05 2.90E-02 
32P 8.57E+01 1.25E-06 1E+05 8.57E-04 
37Ar 1.01E+03 1.48E-05 1E+08 1.01E-05 
42K 7.92E+02 1.16E-05 1E+06 7.92E-04 
44Sc 7.68E+01 1.12E-06 ðð ĺĺ 
46Sc 1.60E+02 2.33E-06 1E+06 1.60E-04 
47Sc 1.61E+02 2.34E-06 1E+06 1.61E-04 
45Ca 1.62E+02 2.36E-06 1E+07 1.62E-05 
45Ti 5.82E+01 8.49E-07 ðð ĺĺ 
48V 1.32E+02 1.92E-06 1E+05 1.32E-03 
49V 3.21E+02 4.68E-06 ðð ĺĺ 
49Cr 5.88E+01 8.57E-07 ðð ĺĺ 
51Cr 7.35E+02 1.07E-05 1E+07 7.35E-05 
51Mn 6.83E+01 9.97E-07 1E+05 6.83E-04 
52Mn 2.16E+02 3.15E-06 1E+05 2.16E-03 
54Mn 1.81E+03 2.63E-05 1E+06 1.81E-03 
56Mn 8.00E+03 1.17E-04 1E+05 8.00E-02 
53Fe 1.89E+02 2.75E-06 ðð ĺĺ 
55Fe 5.96E+03 8.69E-05 1E+06 5.96E-03 
59Fe 7.46E+01 1.09E-06 1E+06 7.46E-05 

 4.13E+04 6.03E-04  ĺĺ 1.25E-01 

 

3.3.1.3.5 ῤ  

3.3.1.3.5.1 Ὺ  

⅞ 16h̆ 3 ҩ ֲ̆ ⅞
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48ҩ ֲȂ ̆ 20min ῤ ֲ ᵝ/ ᵝѿ Ȃ

ԍ ᵝ ̆ ᵬֲ ԍ ῤғ ↨ ⌠ ̆

№ ῤ ץ̆ ᵝ╠

Ῥ ῀ ῤ ᵝ̆ ᵀ

Ȃ 

3.3.1.3.5.2 ᴌ 

ῤ ԍ ֲ ᴆ Ҋ̔ 

̂1̃ Ḡ ᴆ̔ 230MeV̆ 1.2nĂ

4minȂ 

̂2ֲ̃ᵣ № ȇCompendium of Material 

Composition Data for Radiation Transport ModelingȈ̂ Pacific Northwest National 

Laboratory, 2011̃ Ҭ ICRP ‰ №̆↓ԍ  3-21̆ ҹ

40cm̆ 35cm ᵣȂ 

 3-21 ֲᵣ № 

ᾝ  № ̆% 

H 10.4 

C 23.2 

N 2.5 

O 63.0 

Na 0.1 

Mg 0.01 

P 0.1 

S 0.2 

Cl 0.1 

K 0.2 

Ca 0.02 

Fe 0.005 

Zn 0.003 

 100 

3.3.1.3.5.3 Ὺ◐ᵯ╛  

ץ Ḡ ᴆ 230MeV-1.2nA 4min̆ Ẋ Ҍ ꜚ̆

ԅẢ ┴ȁẢ 1minȁ2minȁ5minȁ10minȁ30min 1h ┴ ῤ▼

ᵩ╕ № Ȃ  3-22 Ȃ  
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 3-22 ̆ Ҍ ꜚ̆ ῤ ̂ ̃ 50cm

╕ Ả ̆ɛSv/h 

Ả  50cm 

1min 2.13E+01 

2min 1.58E+01 

5min 1.04E+01 

10min 6.20E+00 

30min 3.02E+00 

1h 1.10E+00 

4h 2.20E-03 

ץ̆ 230MeV-1.2nA 4min̆ 1min ̆ Ҍ

ꜚ̆ ῤ 50cm ╕ 2.13E+01ɛSv/h̕Ả 5min ̆

50cm ╕ 1.04E+01ɛSv/h̕Ả 1h ̆ 50cm ╕

ᵞԍ2.5ɛSv/h̕  

3.3.1.3.5.4  Ὺ ᵲ ╛  

ῤ ᵝ ᵬ ̆ῒ ᵬ

╕ Һ Ҋץ 4ҩ ̔ 

̂1̃ ֟ ╕ ̆  3-22̕  

̂2̃ ᴋⱵ ╕ ̆Ḡ  5-5Ҭ῏

35 ╕ ̆ҹ 2.60E-01ɛSv/h̕ 

̂3̃ ῤ ᴆ̆Һ ⱴ ȁ

‰ ̆  3-18̕  

̂4̃ ╕ Ȃ ↓ԍ  3-23Ȃ 

 3-23 ╕ ̆ɛSv/h 

 Ả 1min Ả 2min Ả 5min Ả 10min 

11C 4.95E-03 4.05E-03 2.22E-03 8.12E-04 
13N 1.91E-02 1.51E-02 7.42E-03 2.28E-03 

15O 1.79E-02 1.09E-02 2.45E-03 2.04E-04 

41Ar 1.04E-03 8.71E-04 5.18E-04 2.18E-04 

 4.29E-02 3.09E-02 1.26E-02 3.51E-03 
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ᴇ 230MeV-1.2nA 4min ̆ Ҍ ꜚ̆Ҍ Ả ┴Ҋ

ῤ ᵬ ̂ 50cm ̃ ╕ ῒ № ̆

↓ԍ   3-24Ȃ 

̆ 4min Ả 5minῤ̆ ῤ ᵬ

╕ Һ ̆╕ 66.77%ȂẢ 5min ̆

ᵬ ╕ Һ ᴆȂ 

   3-24 230MeV-1.2nA 4min̆Ả 1minȁ2minȁ5min 10min ̆

ῤ ᵬ ̂ 50cm ̃ ╕  

 

Ả 1min Ả 2min Ả 5min Ả 10min 

╕ ̆
ɛSv/h ̆% 

╕ ̆
ɛSv/h ̆% 

╕ ̆
ɛSv/h ̆% 

╕ ̆
ɛSv/h ̆% 

 2.13E+01 66.77 1.78E+01 62.70 1.04E+01 49.59 6.20E+00 36.99 

 2.60E-01 0.81 2.60E-01 0.92 2.60E-01 1.24 2.60E-01 1.55 

ᴆ 10.3 32.29 10.3 36.28 10.3 49.11 10.3 61.44 

 4.29E-02 0.13 3.09E-02 0.11 1.26E-02 0.06 3.51E-03 0.02 

 31.9  100.00 28.39  100.00  20.97 100.00 16.76  100.00 

3.3.1.4 ᵣ ֟  

3.3.1.4.1 Ὲ  

ᾣ ᵬ Ҋ̆ Ҭ ̆ № ̆

̆ ҍ Ҭ O2 O3̆ O3Ῥҍ Ҭ NO NO2Ȃ

NCRP NO.144̆ ῤ O3  NO2 ≠ Ὲ 3-7 3-8 Ȃ 

      
a k
=
+ +

sat

gI
N

I R
                ̂ 3-7̃ 

         =
A

M
C N

N
                      ̂3-8̃  

Ҭ̆ 

Cҹ ῤO3  NO2 ̆g/m3̕ 
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Nҹ ῤ ᵝᵣ ᵣ№ ҩ ̆ҩ/m3̕ 

gҹ Ҭ ᵝᾣ ᵣ№ ̆eV-1̕ 

Ŭҹ ᵣ№ № ̆s-1̕ 

kҹ ᵝᾣ № ̆eV-1· m 3̕ 

Rҹ ̆s-1̕ 

Mҹ ᵣ ̆g/mol̕  

NAҹ ᴟᵍ ̆6.022×1023mol-1̕ 

I ҹ Ҭ ᵝᵣ ᵝ ᾣ ̆eV/m3·s̆ ȇ

Ȉ̂ ̆ ₮ ̃P39 Ὲ ̂2.19̃ ̆I Ὲ 3-9 ̔ 

18 18 en6.25 10 6.25 10 ( )
m

r j r
r

= ³ = ³I K E     ̂ 3-9̃ 

Ҭ̆ 

Kҹᾣ Ҭ ꜚ ̆J/kg·s̕  

jҹᾣ ̆p/m2·s̕  

ɟҹ ̆kg/m3̕ 

ɛen/ɟҹᾣ Ҭ ̆m2/kg̕ 

Eҹᾣ ̆J̆ ̂1MeV=1.6×10-13J̃ Ȃ 

3.3.1.4.2 ṿ 

1m ᾣ ᵬҹ ῤ ᾣ Ḡ ̆

↓ԍ  3-25Ȃῒז ṿ ↓ԍ  3-25Ȃ 

 3-25 1m ᾣ  

 ̆MeV ̆1/s ᾣ ̆p/m2Ŀs 

ⱴ  230 6.25E+09 3.63E+08 
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 230 3.13E+09 3.98E+07 

‰  230 1.25E+09 7.27E+07 

ᵣ  230 7.50E+09 9.55E+07 

 

 3-26 ṿ 

 ṿ  

g 
O3̔ 0.103 eV-1̕ 

NO2̔ 0.048 eV-1 
NCRP NO.144P358 

Ŭ 2.3Ĭ10-4 s-1 NCRP NO.144P359 

ʢ 5.0Ĭ10-24 eV-1Ŀ m3 * 

R 1.39Ĭ10-3s-1  3-10 

M 
M(O3)=48 g/mol 

M(NO2)=46 g/mol 
ĺĺ 

NA 6.022Ĭ10231/mol ĺĺ 

ɟ 1.29kg/m3 ĺĺ 

ɛen/ɟ 2.966E-03 m2/kg 

ȇ ȈP45 2-2̆ Ḡ

0.05MeVᾣ Ҭ

 

E 0.9MeV=1.44Ĭ10-13J FLUKA  

̔ ȇAdvanced Photon Source̔Radiological Design ConsiderationsȈ̂ APS-LS-141 

Revised̆H.J.MoE, July 1991Ȃ̃ 

3.3.1.4.3  

ῤ O3  NO2 ↓ԍ  3-27Ȃ

̆ ῤO3  NO2 ᵞԍ  1-8Ҭ ↓ ᵬ O3

 NO2 ṿȂ 

 3-27 ῤ O3  NO2  

 
̆mg/m3 

O3 NO2 

 2.17E-05 9.68E-06 

 7.03E-05 3.14E-05 

3.3.2 CT  

ᶏ CT ̆Һ X ֽ̆ ԍ₮

ᴪ ₮ X ȂX ᵣ ῀ Ҭ̆ ᵬֲ
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ֲ Ȃ 

̆X ҍ ᵬ ᴪ֟ ȁ ᵣȂ 

3.4 Ӏ  

҉ ̆ Һ ↓ԍ  3-28Ȃ 

   3-28 Һ  

 Һ  ֟ ’  

 

 230MeV ᵣ  

Ҭ  230MeV ᵣ  

ᾣ  1~10MeV ᵣ  

X  X ₮ ֟  ᵣ  

ᵣ 

Һ ҹ 11Cȁ13Nȁ15O
41Ar ̆

1.25E+10BqȂ 

῀  

‛  
Һ ҹ 3Hȁ7Bĕ

ҹ11.2Bq/LȂ 

ԍ Ҋ

ῤ 1.2m3 Ԛῤ̆ᶏῒ

Ȃ ╠ ̆

‰ ῀ Ȃ 

ᴆ 

Һ ҹ 48Vȁ55Feȁ
59Feȁ54Mnȁ56Coȁ
57Coȁ58Coȁ60Cŏ

ᵞԍῒ

ᾧ ̆ ֟ Ҍ

374kgȂ 

ᴆ ╕

̆ ԍ

ᵣ

ᶷҒ ᵣ Ữ

̆ᶏῒ Ȃ ѿ

̆ ≠ №̆

ȂҌ ≠ №̆

‰ ѿ ̆Ҍ

‰ ᵝ

Ȃ 

 

ֲᵣҍ ᵬ

֟ ̆ Ả

ⱴ Ҋ ȂẢ 1h

̆ 50cm╕

ᵞԍ2.5ɛSv/h̕ 

̆ ̆Ả

ѿ Ῥ ῀ ῤ

ᵬȂ 

ꜚCT  X  ðð ᵣ  
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4 Ὴғ  

4.1   

4.1.1 ғ  

4.1.1.1  

4.1.1.1.1 ᵬ №  

ҹḂԍ ҙ └̆ ȇ ҍ ῃ

‰Ȉ̂ GB18871-2002̃ ̆ ᵬ №ҹ └ Ȃ

└ Ғ ῃ ̕ Ҍ

Ғ ῃ ̆ᵖ ҙ ᴆ ᴇ

Ȃ 

ᵬ №  4-1~  4-4 ̆ΐᵣ Ҋ̔ 

̂1̃ └ ̔ң ῤ ᵣ Ữ Ȃ ⌠

₮ ̆ ῤ ╕ ̂ 180ɛSv/h̃̆

Ӟᵬҹ └ Ȃ 

̂2̃ ̔ ȁ ȁ └

‰ ץ Ȃ 

└ ̔ └ ῀ ᵝ ᵬ

̆ ῀ ῃ Ȃ ῀ֽ̆

῀ └ ῤ̆ ῀ └ ᵬֲ ᵹ ҩֲ╕ ҩֲ╕

 Ȃת

̔ ῀ ̆ ҍῒז

ᵬ ̆ ῀̆ ῀ ᵬֲ ᵹ
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ҩֲ╕ Ȃ 

 

 4-1 ᵬ № ̂ Ҋѿ ̃ 

 

 4-2 ᵬ № ̂ Ҋ ̃ 
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 4-3 ᵬ № ̂ ҉ѿ ̃ 

 

 4-4 ᵬ № ̂ ҉ ̃ 
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4.1.1.1.2 №  

ᶷ ̆ң ̂Ҍ ꜛ ̃

҉ץ № 17m̆қ 30m̆ ҹ 9.37mȂ ̆

└ ҍ № Ȃ Ҋ № ȁ ȁқ҈ᶷ ҹ ̆ ᶷҹ └ ȁ

ꜛ Ȃ ҉ № ᶷȁ ᶷ ҹ ῤ ȁẢ ȁ

ѿ אל ṿ ȁᵟ ̆ ᶷҹ ῤ ῒ

ז ̆қᶷҹ ῤ ̆ ҹҌ҉ֲ ̆ ҹ Ȃ 

ᵣ Ҭ └ ̆ ⱲῈ ֲ Ȃ

ԅ ֲ ̆ ᵬ ₮ ̆ ῏

ֲ ῀̆Ḃԍ ῃ Ȃ ҩ ⱳ ⁫ȁ

῏ ̆ Ȃ 

4.1.1.2  

4.1.1.2.1 ᴇ ‰ 

̆ ᴇҺ ᶭ ‰ Ҋ̔ 

̂1̃ ╕ ṿ 

Ḡ ᵣ ᵬֲ Ὲᴧ

╕ ľ1.4.1 Ŀ ₮ ҙ Ὲᴧ ╕ ṿ̂№≢ҹ 5mSv/a

 0.1mSv/ã Ȃ 

̂2̃ ᵣ ╕ └  

ᵣ ῏ ╕ Ҍ ԍľ1.4.2  ᵬ

ᵣ ╕ └ Ŀ  1-3Ҭ ₮ ╕ └ Ȃ 

4.1.1.2.2  

 4-5~  4-8  4-1 ̆ ᵣȁ
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3.2g/cm3 ₀ ̆ ȁ ḱ

Ә Ȃ 

̆ ᶷ ᶷ ȁ ῤ қᶷ ᶷ ȁ ῤ

̂  4-6 ̃̆ ≠ 3.2g/cm3 ₀

ᾟ ễ̆ ễ ҍ ᵣ Ȃ ⌠ ᵬ ̆ ễ

№ ᵣ ₀ ԍ ᵣȂ 

       

 4-5 ̂ Ҋ ̃ 

 

 4-6 ̂ ҉ѿ ̃ 
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 4-7 ̂ ҉ ̃ 

 

 4-8 ̂╩ ̃
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 4-1 № ’ 

 
 

̂ Ĭ Ĭ ̃ 
ᵝ  ᵣ   

 

̂ ᶷ̃ 

10.97m¦

11.28mĬ8.53m(Ҍ

ᵣ)̕  

̔123.74m2 

 3.35m ₀  

Ҋ   

҉ѿ  ῤ  

҉  ĺĺ 

 2.40m₀  

Ҋ  ȁ ֲ

ȁ Ԛȁ

Ԛȁ └  

҉ѿ  

҉  

 1.85m ₀  

Ҋ   

҉ѿ  ῤ  

҉  ĺĺ 

 
ῤ ̔1.22m₀  

̔2.40m₀  
қᶷ  

 

Ҋ ̔14cmӘ   

҉ѿ ̔7cm Ә  ‰  

҉ ̔7cm Ә   

 3.85m ₀  Ҍ҉ֲ  

 1.40m ₀   

 

̂қᶷ̃ 

10.97m¦

11.28mĬ8.53m(Ҍ

ᵣ)̕  

̔123.74m2 

 1.85m₀  

Ҋ   

҉ѿ  ῤ  

҉  ĺĺ 

 2.40m₀  қᶷ  

қ  3.35m₀  

Ҋ   

҉ѿ  ῤ  

҉  ĺĺ 

 
ῤ ̔1.22m₀  

̔1.0m ₀  

Ҋ   

҉ѿ  
└ ȁCT

ᵝ  

҉  
ȁ ΐ  

 

Ҋ ̔14cmӘ   

҉ѿ ̔7cm Ә  ‰  

҉ ̔7cm Ә   

 3.85m ₀  Ҍ҉ֲ  

 1.4m₀   

4.1.2 Ὴғ  

4.1.2.1 ֲ ῃ  
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4.1.2.1.1 ↕  

ֲ ῃ ̆ Ҋץ ↕̔ 

̂1̃ ̔ᾟ№ ֲ ῃ

ΌᵩḠ ғ Ḡ ӊ ΐ ԑ ̆Ҍᴪ ҹѿ

⌠ῒז ῃ ̕ 

̂2̃ ᴆ ̔ ᵝ Ḥ ľ ᴆĿ҉Ȃ 

̂3̃ ᴨ℗ ̔ ℗ ⱴ ∆ ⱳ ̂ ̃̆

Ḡ ῤ ῃȂ 

̂4̃ Ḡ ̔῏ ᴆ ̆ └

ׅ ԍ ῃ Ȃ 

̂5̃ ̔ Һ ⱳ ̆ ѿ ׆ ℗ ̆

ῃֲ ⌠ ̆ ḠҌ ῃ ₮ Ῥ ꜚ ľ

ᵝĿȂ 

̂6̃ ῃ Ҍ ̆ ḱ Ȃᴋᵥ

└ ̆ ῃ Ҋ ̆ ᵬ

ⱳ Ȃ 

4.1.2.1.2 ⱳ  

MEVION S250i ֲ ῃ Һ ⱳ Ḡ ῀

ῤ ֲ ᾧ Ȃ ȁΌᵩ ῃ ↕̆

ԅ ҩ ᶏ ȁ ᵬ ᵬ ̆ғ ԍῒҍ └ ӊ

ѿ ֜ԑ ҹ Ḥ ̆ᶏ ֲ ῃ ԍῒז └

̆ ᵞ ’Ҋ Ȃ 

ֲ ῃ └ ȁ └ ꜚ ȁ

└ ȁ ҍ ȁ ҍ ȁ ҍ
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̆ ᴆ ̆ Ḥ ῀ ῃ

̆ ᴆῃ ’Ҋ̆ ᾛ ֟ ⱴ Ȃֲ ῃ

 4-9 Ȃ 

 

 4-9 ֲ ῃ  

4.1.2.1.3  

MEVION S250i ֲ ῃ Һ PLCȁ₮῀

ȁ Ả ῏ȁ ȁ ᾣ ȂPLC ץ ⌠ ҩ

’̆ Һ PLC Ḥ̆ ֓Һ ᵬ̆

ῤ ᶫ ̆ѿ ₮ ҍ ῃ ‖ Ԋᴆ̆ ῃ PLC ѿ

↓Ḡ ꜚᵬ Ả ₮ Ȃ 

4.1.2.1.3.1 PLC 

PLC ֲ ῃ └ ̆ ȁ Ả ῏ȁ

Ḥ ̆ ᾢ ӈ ῃ ꜚᵬ̆ ץ

└ⱴ └ ᴆ̆ᾛ ℗ ᶫ ȂӞ ץ Һ ᶫḤ

̆ └ ḤȂPLC ҍҬ ̆
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ұ Ȃ 

4.1.2.1.3.2 ┼ 

└ ῤ ѿҩ └ ̆ └ ҉ ѿҩ Һ

῏̆  4-10 ȂҺ ľ Ŀ ľ῏Ŀң Ȃ

ῤ̆ Ả ῀ ῤ ᵬֲ ̆ ᾢ └ ῤ

Һ ԍľ῏Ŀ ᵝ ̆ Ҋ ץ̆ ֲז ᵬȂ׆

₮ ̆ ῤ ̆ Һ ᵝ ľ Ŀ ̆

₮ᾛ Ḥ ȂҺ ᵝ ̆ ₮ Ȃ ₮

̆Һ Ӟ ₮Ȃ 

 

 4-10 └ └  

4.1.2.1.3.3  

῀ ңҩᵝ ῏Ȃ

ңҩᵝ ῏ῃ ⌠ᵝ̆ ᵝ Ȃ ᵝ Ḥ PLC ῀Ҭ

Ҭ ̆ῒҬ̔ 

̂1̃ ҍ ̆ ԍ

̆ ᶫ Ȃ ₮ ̆↕ᴪ

ꜚ ῃ ̆℗ Ȃ 

̂2̃ ҍX ꜚCT ̆ ԍ
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̆X ꜚCT ᶫ ȂX ꜚCT₮

̆↕ᴪ ꜚ ῃ ̆℗ Ȃ 

4.1.2.1.3.4 Ẩ  

Ả ҹ ̆ᶏῒᵝ Ȃ ’ ̆

ֲ Ҋ Ả ℗ Ȃ Ả ᵝ ꜚ ᵝⱳ ̆

ꜚ ᵝ ̆ ῒז ᵝ Ҋ Ȃ ẢԊ

ᴆ ᵝ ̆ ᶏ Ȃ Ả Һ №ҹץҊ҈ ̆        

 4-11 ̔ 

̂1̃ ḱ ȁ ȁ ҉ Ả ̆

 4-12~  4-15 Ȃ 

̂2̃ └ └ ҉ 1ҩ Ả ̆  4-10  4-14 Ȃ 

̂3̃ ῤ ԍ └ ȁ ȁ ꜚ ңҩ

1ҩȂ 

̆ ⌠ ῤ ᵬֲ ῀ ᵞ̆ ҹԅ Ḡ ᵬֲ

ῃ̆ ῤ 2ҩ Ả Ȃ 

Ả ↓ԍ  4-2Ȃ ╠ ῤ Ả ᵝ

ȇ Ȉ̂ GBZ121-2020̃ Ҭ Ả ᵝ Ȃ 

 4-2 ῤ ῃ ̆ҩ/  

 Ả  
 

ᾣ

 
Ἕ  

ῤ

  
 

̂ Ҋѿ ̃ 2 2 3 1 1 ĺĺ 1 

̂ Ҋ ̃ 4 4 5 1 1 1 1 

̂ ҉ѿ ̃ 
3+2̂

̃ 
3 4 1 

1 1 
1 

ḱ ̂ ҉ ̃ 3 3 4 1 1 1 1 

└  1 ĺĺ ĺĺ ĺĺ ĺĺ ĺĺ ĺĺ 

 15 12 16 4 4 3 4 
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        4-11 ῤ Ả

 

       4-12 ῤ ῃ ᵝ  
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 4-13 ῃ ᵝ  

 

 4-14 ῃ ᵝ  
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 4-15 ḱ ῃ ᵝ  

4.1.2.1.3.5  

╠ ѿ ῃ ̆

Ḥ ᵬҹ ╠ ᴆӊѿ̆׆ Ḡ ╠ ֲ Ȃ

ᵝ Ả ᵝѿ ̆  4-12~  4-15 Ȃ 

̂1̃ ḱ ҉

̆ ₮ Ḥ Ȃ

Ҋ ̆Ḥ ᴪ ֦̆ ₮ Ḥ ̆ ῏ֲ ̆Ҋѿ

ҩ Ҋ ᴪѿ Ȃ 

̂2̃ ῤ ҉ Ҍ

̆ Ҋ ̆Ḥ ᴪ ֦Ȃ 

ḱ ȁ ȁ ҹ ҩ

̆ ԑ ̆ ҩ └ ̆ ₮

Ȃ  4-12~  
























































































































































































