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mSv/a

 

1.2.6.8  

2

1

GBZ 120-2020

GBZ 18871-2002

GBZ 120-2020 HJ 1188-

2021  

1.2.6.9  
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1

2003 6 28 2003 10 1  
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3

2018 12 29  

4

2018 10 26  

5

2018 1 1  

6

2019 1 1  

7

2021 12 24 2022 6 5  

8

2020 9 1  

1.3.1.2  

1 25 1989

1 13 2022  

2 253

1998 11 29 2017 7 16  

3

449 2005 9 14 2019 3 2  

4 2006 1 18

31 2021 1 4 20

 

5 562

2010 1 1  

6 2010

31 2010 3 18  

7 11

2010 11 1 2021 1 4 20  

8 2010 6

2011 1 1 2016 9 2  
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9

18 2011 5 1  

10 17 2011

3 24 2011 5 1  

11 612

2012 3 1  

12

2014 197  

13 2015  

14 31

2015 1 1  

15 2015 17
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2015 162  

17

2016 430 2016 3 7  

18

2006 145 2006 9 26  

19 2016

31  

20

2016 81  

21 [2017]4  

22

2017 65 2017 11 30  

23

2018 9  

24 4 2019 1

1  
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25 2019

11 2019 12 20  

26 2021

16  

27 2021  

1.3.2  

1.3.2.1  

1 [1993]27

1993 5 10  

2

[2004]149 2004 2 16  

3

2005 162 2005 5 25  

4 100

2006 4 28 2018 11 2  

5

2020 22  

6

2023 21  

7 2024

2024 2  

1.3.2.2  

1 [2002] 

71  

2

[2007]57  

3 22 2015

9 7  

4

2015 37 2015 12 30  



57 

5

2018 22  

6 8

2019 3 1  

7

2020 5  

8

2020 1 1  

9

49 2020 7 29  

10

58 2020 9 25  

11

58 2020 9 25  

12 [2003]

6 2020 12 5  

13

2022 5 26  

14 2022

2022 93  

15

2023 21  

16

2024 4 1  

17 2024

2024 2  

1.3.3  

1.3.3.1  

GB 12523-2011  
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1.3.3.2  

1 GB 5172-85  

2 GB 11928-89  

3 GB 16297-1996  

4 GB 18871-2002  

5 GB 14500-2002  

6 GB 3096-2008  

7 GB 12348-2008  

8 GB 11930-2010  

9 GB/T16149-2012  

10 GB/T 14848-2017  

11 10MeV 20MeV GB/T 

34127-2017  

12 GB 3095-2012 2018  

13 GB 37823-2019  

14 GB 50457-2019  

15 GB 11806-2019  

16 GB 18597-2023  

17   HJ 2025-2012  

18   HJ 610-2016  

19   HJ 2.1-2016  

20    

HJ 10.1-2016  

21 2017

43  

22  HJ 819-2017  

23  HJ 942-2018  

24  HJ 884-2018  

25 HJ 169-2018  

26   HJ 2.2-2018  
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27   HJ 2.3-2018  

28   HJ 964-2018  

29 HJ 1188-2021  

30   HJ 2.4-2021  

31 HJ 1157-2021  

32 HJ 61-2021  

33 HJ 1276-2022  

34  HJ 

1326-2023  

35 GBZ 129-2016  

36 GBZ 128-2019  

37 GBZ 120-2020  

38 EJ 380-1989  

39 T/CIRA 5-2019  

40 HAD 401/11-2020

 

41 DB 12/356-2018  

42 DB 12/059-2018  

43 DB 12/524-2020  

1.3.4  

1 2006~2020

 

2 2015-2020  

3 2021-2035 2021

2  

4 2021

23  

5 2022 2  

6 2022 2022 397  

7 2024
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7  

8 2030  

1.3.5  

1  

2

 

3 2011.11  

4 1991.06  

5 2007.8  

6 IAEA. Safety Reports Series NO.19. Generic Models for Use in 

Assessing the Impact of Discharges of Radioactive Substances to the Environment

IAEA,2001  

7 External exposure to radionuclides in air, water and soil EPA-402-R-

93-081 NO.12  

8 ICRP No.33 1982  

9  

10 13

3  

11 2023  
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GB 18871-2002 4.3.2.l
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1.4-1   
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2  

GBZ 120-2020 5.3

0.3m
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5cm

 

HJ 1188-2021 6.1
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30cm
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GB 18871-2002 6.2.3

B B B2
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DB 12/356-2018

DB 12/356-2018  

HJ 1188-2021 7.3.3  

 

a 24 30

 

b 24 10

-131 180 GB 

18871 8.6.2 1Bq/L

10Bq/L -131 10Bq/L  

5  

GBZ 120-2020 5.2.3  

0.5 m/s

 

HJ 1188-2021 6.3  
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HJ 1188-2021 7.2.3  

0.08Bq/cm2 0.8Bq/cm2

 

a 24 30  

b 24

10  

c -131 180  

0.1mSv/h
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1.4-4   

  

 
 

  

 
1.4.2  

1.4.2.1  

1  

GB 3095-2012

GB 3095-

2012 2018 TRVOC

HJ 2.2-2018 D

 

1.4-5   

 
 

 
  

   

1 SO2 60 150 500 3 

GB 
3095-2012  

2 NO2 40 80 200 3 

3 CO  4 10 mg/m3 

4 O3 8h 160 200 3 

5 PM10 70 150  3 

6 PM2.5 35 75  3 

7   15 50 3 

8   1000 3000 3 

9   100 300 3 

10 TRVOC  600 8h  3 

11  2.0 mg/m3 
 

 
2  

GB/T 14848-2017  
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1.4-6      mg/L 

 
             

 
I      

 

(GB/T 
14848-2017) 

1 Bq/L  0.1 0.1 0.5 >0.5 >0.5 

2 Bq/L  0.1 1.0 1.0 >1.0 >1.0 

 
3  

2022 3

GB 3096-2008 3 3

GB 3096-2008 2

GB 

3096-2008 4a  

1.4-7      dB(A) 

 
 

 
  

2  60 50 

GB 3096-2008  
3  65 55 
4a  70 55 
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DW001

DB 12/356-2018  

1.4-9      mg/L pH  

 pH BOD5 CODCr SS    

 6~9 300 500 400 45 8.0 70 

 
3  

GB 12523-

2011  

1.4-10      dB(A) 

GB 12523-2011  

  

70 55 

 

GB 12348-2008 3

20m

GB 12348-2008 4
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1.4-11      dB(A) 

 
 

  
  

3  65 55 
GB 12348-

2008  

 

4  70 55  

 
4  

GB 18599-2020

 

GB 18597-

2023   HJ 2025-2012

 

2020 7 29 2020 12 1

 

1.5  

1.5.1  

HJ 2.2-2018

AERSCREEN  

1  

Pi i

10%  D10% Pi  

 

 

Pi i %  

Ci i 1 h 3

GB 3095 1 h

HJ 2.2-2018 D
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C0i i 3  

TRVOC

C0i  

1.5-1      3 

    

 1 h 50 

HJ 2.2-
2018 D 

 1 h 300 

 1 h 3000 

TRVOC 1 h 1200 

 1 h 
2000

 
 

1 TRVOC  HJ 2.2-2018
D TVOC 8 h 2  

 
 

1.5-2   
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2  

 HJ 2.2-2018

 

1.5-5   

  

 Pmax  10% 

 1  Pmax < 10% 

 Pmax < 1% 

 

Pmax =0.86%

 

1.5.2  

 HJ 2.3-2018
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1.5-6   

 
 

 
Q/(m3/d) 

W/  
  Q  
   
A  Q<200 W<6000 
B   

 

B  

1.5.3  

 

HJ 610-2016 A

 

1.5.4  

2022 3

3dB A

3dB A

 HJ 2.4-2021  

1.5.5  

46458.2m2

 HJ 19-2022

 

1.5.6  
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 HJ 964-2018

 

1.5.7  

HJ 169-2018

 

1 Q  

HJ 169-2018 B 

Q  

Q=0.173< 1 I  

2  

I HJ 

169-2018  

1.5-7   

 +    
     

 
1.6  

1.6.1  

 

HJ 10.1-2016

500m  

1.6.2  

 HJ 2.2-2018

 

1.6.3  

 HJ 2.3-2018

B
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1.6.4  

 HJ 2.4-2021

200m  

1.6.5  

HJ 169-2018

 

 

1.6-1   

   
 / 500m  
   

 B 
 

  200m  
  / 

 
1.7  

500m

3  
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B
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200m  

1.7-2   
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1.8  

 

 
1.8-1   
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2.1  

110 10 30

 

117 25 28.041 39 7 16.293

1

2  

 

2.2  

2.2.1  

 

2m 1m 1/6000-

1/10000

4m 2m -0.5m  

1.3-1.6m
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85m 54mm

20-30mm

 

 

   

   

   

2.2-1   

2.2.2  
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2.0m/s

206 584.8mm

76% 240.3mm

1469.1mm 2.4 5 184.6mm 12 28.5mm

1.9 2898.8 64.7%

128.8kcal/cm2  

2.2.3  

13 4

1.3~1.5m

85m 54mm

20~30mm

 

2.2.4  

2 4 18

84.87% 9.97% 4.82%

0.31% 0.03%  

2.2.5  
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2.3  

450 200

500

 

5000  

2.4  
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104

112  

4

 

2.4.1  

2008 2006-2020

2006-2020

[2008]3  

2.4.2  

9 m3/d 5 m3/d

4 ~4.5 m3/d A²/O
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2.5  

2.5.1  

2023

 

2.5-1      3 CO mg/m3  

    /% 
 
 

 

PM2.5 

 

40 35 114.29  

PM10 72 70 102.86  

SO2 8 60 13.33  

NO2 38 40 95.00  

CO 24h 95  1.2 4 30.00  

O3 8h 90  192 160 120.00  

 
SO2 NO2 CO 24h

95 GB 3095-2012

PM2.5 PM10 O3 8h 90

GB 3095-2012

 

2022 2

2023 21

2024

2024 2  

2.5.2  

2023

- 60% 1.7 V
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5.0mg/L 18.9mg/L 0.28mg/L 0.085mg/L

2022 4.2% 1.6% 2022

3.4% 1.2%  

2022 V

13.3% 35.3% 11.7%

1.3%  

2.5.3  

A  

1  

A  

2  

1  

3  

2024 1 11 12 2 2 1

1  

4  

GB 3096-2008  

5  

AWA6218A+ 040954  

AWA6221A 1007230  

6  

2.5-2        dB A  

   
dB A   

dB
A  

 2024.1.11 2024.1.12 

1  
 53 54 70 

  54 52 70 
 51 42 55 

2  
 56 51 70 

  53 52 70 
 50 44 55 

3  
 49 51 65 

 
 54 55 65 
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dB A   

dB
A  

 2024.1.11 2024.1.12 

 52 42 55 

4  
 49 50 65 

  53 54 65 
 50 42 55 

5 
 

 49 51 60 
  53 53 60 

 45 40 50 

6 
 

 50 50 60 
  56 51 60 

 43 41 50 

7 
 

 49 53 60 
  53 51 60 

 44 41 50 

 

GB 3096-2008 3

GB 3096-2008 4a

GB 3096-2008 2  

2.5.4  

2.5.4.1  

36.0nGy/h~99.7nGy/h

48.0nGy/h~140.4nGy/h 2023

59.6~73.0nGy/h 1989

36.0~99.7nGy/h  

2023
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2.5.4.2  
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2.5.4.1  

 
2.5.4.2  

 

2.5.4.3  
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2.5.4.4  

 

  

  

 

 

  

 

 

2.5.4.5  

 



87 



88 

44.9nGy/h~58.1nGy/h

36.0nGy/h~99.7nGy/h  

 

GB/T 14848-2017  

2.6  
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2.6.5  
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5.1.3 
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2

 
3

 

 

5.1.1 
 

1
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T/CIRA 
5-2019  

5.1.2 

 
5.1.3 

 
5.1.4 

 
5.1.5 

 

2

 
4

 
5

 

EJ 
380-1989  

 
 

 

 
 

2.6.2  

2.6.2.1  

GB 3095-2012

 



91 

0.1mSv/a 24h

0.1mSv/a

DB 
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2.6.2.2  

1  

9 9  
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GMP

GB 50457-2008  

3
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4

 

5

 

2.6.3  

 

5km

18km 100km
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180

 

2.6.5 GB 18871  
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1 X-
 

2  
3  
4  
5  
6  
7  
8

 

 

 

1  
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3.1  

3.1.1  

66323

8

 

 

3.1.2  

1  

3.1-1   

 
 

  
 

  
   

1 
 

 
  

 
  

 
3.1.3  

3.1.3.1  

2016 430

 

涉密不公开

涉密不公开

涉密不公开

涉密不公开
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19

 

1  

GB 18871-2002 C

 

 

2  

 

3.1-2   

 /Bq 
 >4×109 
 2×107~4×109 
 ~2×107 

 
 

3.1-3   

  
 10 
 1 
 0.1 
 0.01 

 
 

3.1-4   

 

 

 
 

 
 

 
 

 1000 100 10 1 
 100 10 1 0.1 

 10 1 0.1 0.01 
 1 0.1 0.01 0.001 

 
3  
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2016 430 HJ 1188-2021

228Th 224Ra 212Pb

 

GB 18871-2002
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GB 18871-

2002

 

3.1.3.2  

 

3.1-6   
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3.1-7   
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3.2  

3.2.1  

3.2.1.1  

1 2

 

3.2-1   

     

1  2 
 

1
2  

 
1  

D D

D

涉密不公开

涉密
不公

涉密不公开

涉密不公
开涉密不公开



110 

18F

H2
18O 18O p n 18F  

 

 

3.2-1   

2  

 

涉密不公开

涉密不公开

涉密不公开涉密不公开
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H- D-

H- D

 

  

2

 

  

 

  

8 3
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3  

3.2.1.2  

涉密不公开
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3.2.1.3  

 

11C 13N 15O 41Ar

 



114 

3.2.2  

3.2.2.1  

1 CMC

 

3.2-5   

涉密不公开

涉密不公开



115 

 

涉密不公开
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3.2.2.3  
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3.2.3  

3.2.3.1  

1

 

3.2-8   

涉密不公开

涉密不公开

涉密不公开
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3.2.3.3  
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3.2.4  

3.2.4.1  

1

 

3.2-11   

3.2.4.3  

3.2.3  

涉密不公开

涉密
不公

涉密不公开
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3.2.5  

3.2.5.1  

1

 

3.2-14   

涉密不公开

涉密不
公开

涉
涉密不公开
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125 

3.2.5.3  
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3.2.6  

3.2.6.1  

 

3.2-17   

 

涉密不公开

涉密不公开

涉密不公开



128 

3.2.7  

3.2.7.1  

2

 

3.2-19   

涉密不公开

涉密
不公

涉密不公开
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3.2.7.3  

3.2.3  

 
3.2.8  



130 

3.2.8.1  

2

 

3.2-22   

涉密不公开

涉密
不公

涉密不公开



131 

3.2.9  

3.2.9.1  

2

 

3.2-25   

涉密不公
开

涉
密

涉密不公开
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3.2.10  

3.2.10.1  

2

 

3.2-28   

3.2.10.2  

COW

68Ge-68Ga 99Mo-99mTc

 

3.2-29   

 
   

68Ge-68Ga
 

68Ge 68Ge
68Ga 68Ga 68Ge

0.05~0.15mol/L HCl
68Ga 68Ge

 

3.70E+09Bq/  3~4  

99Mo-99mTc
 

99Mo 99MoO4
2- Al2O3

99MoO4
2- 99mTcO4

- Al2O3
99Mo

99mTc
Al2O3

99mTc  

1.85E+10Bq/  1~2  

涉密不公开

涉密
不公

涉密不公开

涉密不公开
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3.2-7  99Mo-99mTc  

68Ge-68Ga 100mCi/

3~4 2 2 68Ge-68Ga

68Ga 200mCi

2 68Ge-

68Ga 500 68Ge-68Ga

 

99Mo-99mTc 500mCi/

1~2 1 199Mo-99mTc

99mTc 500mCi

1 99Mo-99mTc 50 99Mo-99mTc
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3.2.11  

3.2.11.1  

2

 

3.2-32   

3.2.11.2 212Pb  

涉密不公开

涉密
不公

涉密不公开

涉密不公开

涉密不公开
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3.2.11.4  

212Pb
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3.2.12  



140 

3.2.12.1  

2

 

3.2-35   

涉密不公开

涉密不
公开

涉密不公开
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3.2.13  

3.2.13.1  

2

 

3.2-38   

涉密不公开

涉密不公开

涉密不公开

涉密不公开
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3.2.14  

3.2.14.1  

3

pH

 

3.2-41   

     

1     

 

涉密不公开
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3.2.14.3  
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3.2.15  

3.2.15.1  

3

pH

 

3.2-44   

     

1     

 

涉密不公开

涉密不公开
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3.2.16  

3.2.16.1  

1 GLP L
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PET/CT SPECT/CT

 

3.2-47   

     

1    GLP  

2 L    GLP  

 

涉密不公开

涉密不公开
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3.2.16.3  

L
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3.2.17  

3.2.17.1  

1 PCC L

1

 

3.2-50  PCC  

     

1    PCC  

2    PCC  

涉密不公开

涉密不公开

涉密不公开
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3.2.17.3  
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3.2.18  

3.2.18.1  

2 CMC L
涉密不公开

涉密不公开
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3.2-53  CMC  

     

     

     

 

涉密不公开
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3.2.18.3  
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3.2.19  

3.2.19.1  

3 4 CMC

 

3.2-56   

     

1     

2     

3     

涉密不公开

涉密不公开
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3.2.19.3  
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3.2.20  

 

1  

2

 



169 

3

 

4

 

 

 

3.2-24   

 

3.2.21  

EE AM

 

3.2.21.1 1  

 

 

 

 

 

 



170 



171 



172 

3.2-25  1   



173 

3.2.21.2 2  



174 



175 

3.2-26  2  
  



176 

3.2.21.3 3  



177 

3.2-27  3  
  



178 

3.2.21.4 1  



179 

3.2-28  1  
  



180 

3.2.21.5 1  



181 

3.2-29  1  
  



182 

3.2.21.6 2  



183 

3.2-30  2  
  



184 

3.2.21.7 3  



185 

3.2-31  3  
  



186 

3.2.21.8 4  



187 

3.2-32  4   
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3.3  

3.3.1  

 

 

3.3-1   

3.3.1.1  

 

1  

2  

3  

4  

5  

TSP 481 g/m3  
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3.3.1.2  

1  

50 100L/ ꞏ

90% 4.5t/d

CODCr BOD5 NH3-N SS  

2  

  

 

  

 

3.3.1.3  

 

3.3-1   

  1m  dB A  
  100~110 
  95~105 
  90~100 

  95~105 

3.3.1.4  

 

50kg/d

41272.91m2 1.5t/100m2 619t

3500m3 50

0.5kg/ .d 25kg/d  

3.3.2  
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3.3.2.1  

3.3.2.1.1  

 

3.3-2   

  

 
 

 
 

3.3.2.1.2  

1  

5.2.1  

2  

 

3  

3.4  

3.3.2.2  

1  

3.4  

2  

1m 60~80dB A
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3 3-3  

3.4  

3.4.1  

3.4.1.1  
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3.4-1   

3.4.1.2  
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3.4.1.3  
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3.4.2  

3.4.2.1  

1  

CMC

5%

40%  

 

+ P4

29m 14000m3/h  



198 

CMC +

P5 29m 14000m3/h  

60%  

 

12

 

12

YX223066 11 173-

229

P4 P5 <1000  
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3.4.2.2  

3.4.2.3  
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3  



201 

3.5  

3.5.1  

COD
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COD
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3.5.3  

2024

2024 2 COD VOCs

TRVOC  
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4.1  

4.1.1  

4.1.1.1  

46458.2m2 8

 

4.1.1.2  

1  

15
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4.1-3  3  
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3.2.6  

 

4.1.2  

1  

GB 18871-2002

 

1  
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 X-

 

 

2  

  

  

 

 

2  

GB 18871-2002

T/CIRA 5-2019

A GMP

4.1-1 4.1.6~ 4.1.9  

GB 18871-2002
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4.1-1   

   



218 

 

 

 

3  

GB 18871-2002 T/CIRA 5-

2019  
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4.1-9  1  



220 

4.1-10  2  



221 

4.1-11  3  



222 

4.1-12  1  



223 

4.1-13  1  



224 

4.1-14  2  



225 

4.1-15  3  



226 

 

4.1-16  4   



227 

4.1.3  

4.1.3.1  

1  

 

240mm =2.35g/cm3 120mm

5mm  

 

 

4.1-3   

4.1.3.2  
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4.1-4   

4.1.3.3  

 

4.1-5   

4.1.3.4  

 

4.1-6   

4.1.3.5  
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4.1.3.6  

 

4.1-8   

4.2  

4.2.1  

 

1  
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X-

2.5 Sv/h 20 Sv/h

1000cps

 

  

 

  

 

 

GMP

GMP

1m/s
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 180

PVC  

 

 

  

GBZ 120-2020

GBZ 120

PVC  

2  
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3  

1

240mm

20kg

 

0.1mSv/h

0.4Bq/cm2
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4  

GMP

GMP

 

5  

 1

 

 6 1#

2# 3# 4# 5#

6#

 

 

 

 

 

 

 

 

1Bq/L 10Bq/L
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4.2.2  

 

 

 

 

 

2mSv/h 1 0.1mSv/h

4Bq/cm2, 0.4Bq/cm2

 

 

 

 

 

 



235 

 

86 4

5km 10 1.2-2  

4.3  

4.3.1  

1  

 

131I P1-P3
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 H13 

H13

99%

 

  

131I

1%  

PLC

PLC 1.5~2

 

PLC

 

GMP

10Pa

GMP
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4.3-2  1  



239 

4.3-3  2  



240 

4.3-4  3  



241 

4.3-5  1  



242 

4.3-6  1  



243 

4.3-7  2  



244 

4.3-8  3  



245 

4.3-9  4  

 



246 

4.3-10  



247 

4.3-11   

4.3.2  

1  

180

1Bq/L 10Bq/L 131I 10Bq/L
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89Sr

 

2  

 

1

 



249 

4.3-12  1  



250 

4.3-13  2  



251 

4.3-14  3  



252 

4.3-15  1  



253 

4.3-16  1  



254 

4.3-17  2  



255 

4.3-18  3  



256 

4.3-19  4   



257 

 

1

6 1# 30m3 2#

30m3 3# 30m3 4# 30m3 5# 30m3 6#

30m3 1#

2# 3# 4# 5#

6#

20.61m3/a 15m3 265d

180d
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HJ 1188-2021

GBZ 120-2020

 

4.3.3  

1 55m2

240mm 120mm

 

4.1-7

 

 

1 CMC

1

24h

30 24h

10 131I 180

 

2 68Ge-68Ga 99Mo-99mTc

228Th 224Ra
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3

10 1.5

 

 

4.3-2   
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264 

4.3.4

1  

 

 

 

 

2  

 

 

 

 

GBZ 120-2020
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 HJ 610-2016

 

4.3-3   

  
 

  

 
~

 
 

  PVC
 

 
 

 
  PVC  

 
 

 

 
 

  PVC  

  

    
 

 
3  

 

4.3-4   

    

1 ~   
1 10-7cm/s 

2 
 

 
1 10-7cm/s 

4.4  

 

4.4.1  



266 

1

0.1%

 

2

 

3

 

4

 

4.4.2  

1

 

2

 

3  

4.5  

2506 3.8%  
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4.5-1   
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5.1  

 

5.1.1  

 

5.1-1 5.1-1  

5.1-1   

TSP
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TSP

50m TSP

GB 3095-2012 TSP

100~150m TSP  

[2004]149

100

[2020]22

2023 21

2024 2024 2

100% 100%

100% 100% 100%

100%

5000

 

 

5.1.2  
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5.1-2   

  1m  dB A  
  100~110 
  95~105 
  90~100 

  95~105 

 

 

 

Lp dB A  

Lp0 1m dB A  

r m  

r0 1m  

R 15dB A  

dB A /m 0.008dB A /m  

 

 5.1-3   

  
 

dB
A  

  dB A  

5m 20m 50m 150m 300m 500m 

         
  105 76 64  56 45  38  32  
  100 71 59 51 41 35 31 

 
 105 76 64  56 45  38  32  

GB 12523-2011

 

)()/(lg20- 000 rrRrrLL pp
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22 6

 

 

5.1.3  

 

 

5.1.4  
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5.1.5  

 

1  

 

4.64582hm

 

2  

 

3  
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5.2  

 

5.2.1  

5.2.1.1  

 

5.2.1.1.1  

1  

 5.2-1  

 

RH  

0r m  

R m  

nH r0
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x mm  

nTVL mm  

H r0

 

TVL mm  

2  

GBZ 120-2020 I  

5.2-2  

 

pH Sv/h   

A Bq  

1m 2/ hꞏBq  

r m  

 

3  

n

i

/TVLx ii

1

10 5.2-3  

 

xi i cm  

TVLi i cm
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3 68Ge-68Ga  

2mSv/h

 

 5.2-4  

 

H Sv/h  

0H 2000 Sv/h  

 

r m

0.05m  

R m  

4  

310H H t T 5.2-5  

 

H mSv/a  

H  

t h/a  
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T IAEA 47

 

5.2-2   

 T  
 1  

 1/4  
 1/16  

5  

 

 5.2-6  

 

rH r m Sv/h  

A Bq  

eZ

6.66  

/en m2/kg

1  

q 1  

r m  

 

Eb MeV Eb Emax/3  

6  

Z

 

5.2-7  

 

d cm



277 

 

g/cm3  

R Z g/cm2  

E..E.R ln0954026514120   0.01<E<2.5MeV 5.2-8  

E MeV  

5.2.1.1.2  

 

1  
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280 



281 

5.00×10-3 GBZ120-

2020 HJ1188-2021 h

 

2  

0.3m  

7.47 1~5S
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涉密不公开
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284 

 30cm 2.11

HJ 1188-2021 30cm

涉密不公开
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 30cm 2.83×10-1 /h

GBZ 120-2020 0.3m

 

 5cm 1020 h

GB 11806-2019

2mSv/h  

 3.15×10-4 Sv/h  

 

 

涉密不公开



286 



287 

 30cm 8.79×10-3

HJ 1188-2021 30cm

 

 30cm 2.50×10-3 /h

GBZ 120-2020 0.3m

  

 5cm 71.5 h

GB 11806-2019

2mSv/h  

 6.25×10-6 Sv/h  

涉密不公开



 

 

涉密不公开
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290 

 30cm 1.25×10-1

HJ 1188-2021 30cm

 

 30cm 3.56×10-2 /h

GBZ 120-2020 0.3m

  

 5cm 1020 h

GB 11806-2019

2mSv/h  

 8.90×10-5 Sv/h  

 

 

涉密不公开

涉密不公开
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292 

 30cm 1.0×10-50

HJ 1188-2021 30cm

 

 30cm 1.0×10-50

GBZ 120-2020 0.3m

 

 5cm 1.0×10-50

GB 11806-2019

2mSv/h  

 1.0×10-50 Sv/h  

 

 

涉密不公开



293 



294 

 

 30cm 2.11

HJ 1188-2021 30cm

 

 30cm 2.83×10-1 /h

GBZ 120-2020 0.3m

  

 3.15×10-4 Sv/h  

 

 

涉密不公开
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296 

 30cm 3.09×10-2

涉密不公开
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HJ 1188-2021 30cm

 

 30cm 8.80×10-3 /h

GBZ 120-2020 0.3m

  

 5cm 237 h

GB 11806-2019

2mSv/h  

 2.20×10-5 Sv/h  

 

 

涉密不公开
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299 

 30cm 2.34×10-28

HJ 1188-2021 30cm

 

 30cm 6.67×10-29 /h

GBZ 120-2020 0.3m

  

 5cm 5.29×10-7 h

涉密不公开
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GB 11806-2019

2mSv/h  

 7.41×10-32 Sv/h  

 

90Y 90Y
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302 

 30cm 9.81×101

HJ 1188-2021 30cm

 30cm 6.23×10-3 /h

GBZ 120-2020 0.3m

 

 5cm 1210 h

GB 11806-2019

2mSv/h

 3.92×10-4 Sv/h

涉密不公开

涉密不公开

涉密不公开
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304 



305 

 30cm 3.10×10-3

HJ 1188-2021 30cm

 

 30cm 4.17×10-4 /h

GBZ 120-2020 0.3m

  

 5cm 71.5 h

GB 11806-2019

2mSv/h  

 5.68×10-7 Sv/h  

 

 

涉密不公开

涉密不公开

涉密不公开



306 



307 



308 

 30cm 6.82×10-2

HJ 1188-2021 30cm

 30cm 9.17×10-3 /h

GBZ 120-2020 0.3m

 

 5cm 227 h

GB 11806-2019

2mSv/h

 2.29×10-5 Sv/h

涉密不公开

涉密不公开



309 



310 

 30cm 1.26×10-1

HJ 1188-2021 30cm

 30cm 3.6×10-2

GBZ 120-2020 0.3m

 5cm 507

GB 11806-2019

2mSv/h

 2.13×10-4 Sv/h

涉密不公开

涉密不公开

涉密不公开
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312 

 

 30cm 1.57×10-1

HJ 1188-2021 30cm

 

 30cm 2.11×10-2 /h

GBZ 120-2020 0.3m

  

 7.60×10-5 Sv/h  

 

涉密不公开涉
密

涉密不公开

涉密不公开
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涉密不公开



314 



315 



316 



317

1.54 18F 9.72×10-2

GBZ 120-2020

 

2



318 



319 



320 

5.26×10-2 GBZ 120-2020

 

 

 

1  

 

2  

 

 

涉密不公开

涉密不公开

涉密不公开

涉密不公开
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322 



323 



324 



325 



326 



327 

 



328 



329 



330 



331 



332 



333 



334 

PET/SPECT/CT 2.5mm

GBZ130-2020 CT

CT X

0.511MeV PET/SPECT/CT

PET/CT SPECT/CT

1.5m 0.04~20 Sv/h

2.5mm PET/SPECT/CT

2.5m 5.31×10-7~ 2.03×10-4 Sv/h

CT X

 

 

GLP

 

涉密不公开

涉密不公开

涉密不公开

涉密不公开



335 



336 

 



337 

 30cm 6.82×10-2

HJ 1188-2021 30cm

 30cm 9.17×10-3 /h

GBZ 120-2020 0.3m

 

 5cm 227 h

GB 11806-2019

2mSv/h

 2.29×10-5 Sv/h

CMC

40mmPb 10mmPb

0.3m 0.55m

PCC

CMC

CMC

涉密不公开

涉密不公开

涉密不公开

涉密不公开

涉密不公开

涉密不公开

涉密不公开

涉密不公开

涉密不公开

涉密不公
开
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339 



340 

 

 30cm 6.82×10-2

HJ 1188-2021 30cm

 

 30cm 9.17×10-3 /h

GBZ 120-2020 0.3m

  

 5cm 227 h

GB 11806-2019

2mSv/h  

 2.29×10-5 Sv/h  

 

 



341 

 

 

0.02% 20mm

240mm 120mm 5.2-

1 5.2-2  
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30cm  

 

 

120mm

PVC

0.01%
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5.2-1 5.2-2
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1.18 1~10S

 

5.2.1.1.3  

5.2.1.1.3.1  
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1.25mSv/a

5mSv/a  

 

 
2.5mSv/a

5mSv/a  
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1.32mSv/a

5mSv/a  
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2.35mSv/a

5mSv/a  

1.53mSv/a

5mSv/a  
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1.20mSv/a

5mSv/a  
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1.08mSv/a

5mSv/a  

2.11mSv/a

5mSv/a
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1.04mSv/a

5mSv/a

1.82mSv/a

5mSv/a
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0.98mSv/a

5mSv/a  
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1.11mSv/a

5mSv/a

0.51mSv/a

5mSv/a
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0.58mSv/a

5mSv/a
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1.36mSv/a

5mSv/a  

3.51mSv/a

5mSv/a
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3.66mSv/a

5mSv/a  

1.89mSv/a

5mSv/a  
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1.55mSv/a

5mSv/a  

5.2.1.1.3.2  
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1.36×10-

2mSv/a GB 18871-2002

1mSv/a

0.1mSv/a

 

GB 18871-2002
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5.2.1.2  

 

 

GBZ 129-2016

 

5.2.1.3  

 

1  

2

 

3

 

4
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5.2.1.4  

5.2.1.4.1  

131I P1-P3

99%  

2.5m/s 1m/s

 

5.2.1.4.1  

IAEA Safety Reports Series No.19

H 29m HB 36m H

2.5HB  

 x 2.5  

H 2.5HB x 2.5

x  

                 5.2-9  

 

CA x Bq/m3  

Pp p 1 0.25  

Qi i Bq/s 3.4-1  

ua m/s 2m/s  

HB m



362 

HB

24m 36m

HB 36m  

K 1 m  

AB m2

864m2 2.5

=73m  

 x > 2.5  

H 2.5HB x > 2.5 x

B  

                   5.2-10  

                 5.2-11  

                5.2-12  

                 5.2-13  

 

Pp  p 1 0.25  

Qi  i Bq/s  

ua  m/s 2m/s  

x  m  

AB  m2

864m2 2.5 =73m  

  

x
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5.2.1.4.2  

 

  

  

  

  

im
i Ai im fE C DF O                  5.2-14  

 

im
iE  i Sv/a  

CAi  i Bq/m3  

DFim  Sv/a /(Bq/m3)

EPA-402-R-93-081 NO.12
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Of  

8 250 0.2283  

  

gr
i gr gr fE C DF O                  5.2-15  

[1 exp( )]s
i

s
i

i bE
gr

E

d t
C               5.2-16  

( )i d w Aid V V C                  5.2-17  

 

im
iE  i Sv/a  

Cgr  i Bq/m2  

CAi  i Bq/m3  

DFgr  Sv/a /(Bq/m2)

EPA-402-R-93-081 NO.12

5.2-76  

Of  1  

id   i Bq/(m2ꞏd)  

s
iE   s

iE = i + s d-1

i IAEA No.19 TABLE X s
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tb  d 1.1 104d  

Vd + Vw  1000m/d  

  

inh
i Ai inh inh fE C R DF O                  5.2-18  

 

im
iE  i Sv/a  

CAi  i Bq/m3  

Rinh  m3/a IAEA No.19 TABLE XIV

8400m3/a  

DFinh  Sv/Bq

GB 18871-2002

5.2-76  

Of  

8 250 0.2283  

  

5.2-15

5.2-78~ 5.2-81  
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5.2.1.5  

5.2.1.5.1  

180d

89Sr 89Sr

 

225Ac 10d

180d HJ 1188-2021 a

24 30

b 24 10

-131 180

 

1  

1

 

2  

1

6 1# 30m3 2#

30m3 3# 30m3 4# 30m3 5# 30m3 6#

30m3
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1#

1#

2# 2#

180d 2# 1#

3# 3#

180d

3# 2# 2

3# 2#

1# 6#  

5.2.1.5.2  

20.61m3/a

6 1# 30m3 2# 30m3 3#

30m3 4# 30m3 5# 30m3 6#

30m3 1#

2# 3# 4# 5#

6#  

1# 2# 3# 4# 5#

1# 1#

2 1#

1# 1# 2# 1# 2

2

1# 2#

180d 10

 

2 15m3

180d 10.305m3



369 

225Ac 10d

10  

Q i A0

t i c  

                   5.2-19  

 

=0.693/T1/2  

T1/2 d  

180d  
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DB 12/356-2018

1Bq/L 10Bq/L 131I

HJ 1188-2021 131I 10Bq/L  

5.2.1.6  

 

1  

 

 

 

GBZ 120-2020
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5.2-83   

 
   

1 ~  
 

1
10-7cm/s 

2 
  1 10-7cm/s 

 

5.2.1.7  
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3 

5.
2-

84
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GB 14500-2002

 

 

5.2.2  

5.2.2.1  

 

5.2.2.1.1  

P4

CMC P5
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1  

P4 29m 200m 24m

DB 12/524-2020

GB 37823-2019

DB 12/059-2018 15m

GB 16297-1996 200m 5m  

P5 29m 200m 24m

DB 12/524-2020

DB 12/059-2018 15m  

2  

P4

GB 37823-2019

GB 16297-1996 TRVOC

DB 

12/524-2020 P4

DB 12/059-2018  

P4 TRVOC

DB 12/524-2020

P5 DB 

12/059-2018  
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3  

P4 P5 2.5m 58m

DB 12/524-2020

 

P4 P5 TRVOC

DB 12/524-2020  

5.2.2.1.1  

HJ 2.2-2018  

5.2.2.1.2  

 

5.2.2.1.3  

 

5.2-86   

  

 

    

  = 50 km   5 50 km   = 5 km  

 

SO2 +NOx 

 
 2000 t/a  500 2000 t/a  500 t/a  

 

 

TRVOC
 

 PM2.5  
 PM2.5  

 
    D    

 

      

 2022  

 
   

   

 
 

 
 

  
      

 
AERMOD 

 
ADMS 

 
AUSTAL
2000  

EDMS/A
EDT  

CALPUF
F  
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  50 km   5 50 km   = 5 km  

        
 PM2.5  

 PM2.5  

 
C 100%  C 100%  

 

 C 10%  C 10%  

 C 30%  C 30%  

1 
h  

 
  h 

C 100%  
C 

100%  

 
C   C   

 
k 20%  k 20%  

 

 
TRVOC

 

  
  

 

        

 

          

 
 / / m 

 

 

SO2: / t/a NOx: / t/a 
/

t/a 
VOCs 0.236

t/a 

 

SO2: / t/a NOx: / t/a 
/

t/a 
VOCs / t/a 

   

5.2.2.1  

 

5.2.2.1.1  
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DB 12/356-

2018  

5.2.2.1.2  

 

 

1  

9 m³/d 6 m³/d

4 ~4.5 m³/d 3.59m3/d

0.006%

 

2  

A²/O

 

3  

 

5.2-88      mg/L pH  

 pH CODCr BOD5 SS    

 6~9 500 300 400 45 8 70 

 6~9 391 244 293 29 5 49 

        

 

4  
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5.2-89      mg/L pH  

 pH CODCr BOD5 SS    

 6~9  4.2 4 0.061 0.036 9.99 

 6~9 30 6 5 1.5 3.0  0.3 10 

 2024.1.31 2024.1.31 2024.1.5 2024.1.5 2024.1.31 2024.1.31 2024.1.31 

        

 

5.2.2.1.3  

 HJ 2.3-2018

 

5.2-90   

 
 
 

 
 
 

 
 

 

 
 

 

   

1 
 

pH
CODCr

BOD5

SS

 

 

 

TW001 
  

DW002 
 
 

 
 

 
 

  

2 +

 

pH
CODCr

BOD5

SS

 
 

/ / / DW001 
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5.2-92   

  
 

 

 /(mg/L) 

1 DW001 

pH 

DB 12/356-
2018  

6~9  

CODCr 500 

BOD5 300 

SS 400 

 45 

 8 

 70 

2 DW002 
 

DB 12/356-
2018  

1Bq/L 

 10Bq/L 
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5.2-94   

   
 
 

  
  

 

 
 

1 DW001 

pH 

 
 

/ / / / 
3

 

1 /

 

 

CODCr  

BOD5  

SS  

 
 

 
 

 
 

2 DW002 

 

 
 

/ / / / 
3

 

1 /

 

 
 

HJ 
898-2017  

 

 
 

HJ 
899-2017  
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5.2.2.2  

5.2.2.2.1  

1  

A  

    1  

Lp1 A

dB  

Lw A dB  

Q Q=1

Q=2 Q=4
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Q=8  

R 1- S m2

 

r m  

2 i

 

    2  

Lpi1 T N i

dB  

Lp1ij j i dB  

N  

3  

    3  

Lpi2 T N i dB  

Lpi1 T N i dB  

TLi i dB  

4

S  

    4  

Lw S

dB  

Lp2 T dB  

S m2  

2  

A LAw

 

    5  
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A LAw

 

    6  

Lp r dB  

Lw dB  

r  

 

3  

    7  

Leqg dB  

T s  

N  

ti T i s  

M  

tj T j s  

5.2.2.2.2  
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5.2.2.2.3  

1  

 

GB 12348-2008 3

4  

2  

 

56dB(A)

GB 3096-2008 2  

5.2.2.2.4  

 

5.2-101   

 
   

 
/   
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5.2.2.2.5  

 

5.2-102   

 
 

     

  Leq A  1 /  
 

GB 12348-
2008  

5.2-103   

  

 

                           

 200m            200m        200m  

 
 A  A   

 
     

 

 
0

 
1

 
2

 
3  

4a
 

4b
 

     

 
         

  100% 
 

 
 
 

                      

 

                                         
 200m         200m          200m  
 A  A   

 
                         

 
                         

 

 
    

 

 
           

 
                          

    

5.2.2.3  
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5.2-104   

1  

 

100m2

GB 18599-2020
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2  

 

 

5.2-105   
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100m2 50t 10t/a

 

5.2-106   

  HJ 2025-2012

GB 18597-2023

HJ 1276-2022

 

<1> 

 

<2> 

 

<3> 

HJ 1276-2022

 

<4> 
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<5> 

 

<6> 

2019 3 1 6

 

<7> 

 

 

 

  HJ 2025-2012

 

<1> 

 

<2> 

  HJ 2025-2012

 

<3> 

 

 

 



396 

 

 

5.3  

5.3.1  

5.3.1.1  

 

5.3-1   

   

 

  

  

 
 

 
 

 

1  

2  

3

 

4  

5.3.1.2  

5.3.1.2.1  

1  
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 1m  

 1h  

1m 1h 0.01mSv~26.46mSv

0.1mSv/a  

5.3.1.2.1  

1  

 

 

 

100cm2 1/10  

 2min  
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Y 2min

7.96E+03mSv

GB 18871-2002

500mSv/a  

5.3.1.2.2  

1  

100%

 

123I

131I 0.5% 18F 0.1%

0.01%

200m3

0.25h  



400 

GB 18871-2002 20mSv

 

5.3.1.2.3  

1  

 

225Ac

225Ac 225Ac 3.70E+09Bq/

1h 0.01% 1.03E+02Bq/s  

1.62mSv

GB 18871-

2002 1mSv/a  

5.3.1.2.4  

 

5.3-6   
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19.1mSv

 

 
5640mSv
 

  

 
1.62mSv

 

5.3.1.3  

 

1  

 

 

2  

 

 

 

3  

 

X-
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25 Sv/h

 

4  

 

5.3.1.4  

5.3.1.4.1  

 

 

1  

 

50%  
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2  

50%  

 

5.3.1.4.2  

1  

2

 

3
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5.3.2  

HJ 169-2018

 

5.3.2.1  

1  

HJ 169-2018 B

CMC  
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5.3.2.2  

5.3.2.3  

1  

10min

 

 

2  
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5.3.2.4  

5.3.2.4.1  

1  

 

 

 

 

 

 

MSDS
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2  

 

 

 

 

 

 

5.3.2.4.2  
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5.3.2.5  

[2015]40

 

5.3.2.6  

 

5.3-10   

  

 /    /   

  117.423759   39.120651  

 

CMC  

 

 

1  

 
2  

 

 
 

1  
 3 3 4 CMC
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2  
 

 
 

 
 

 
 

 
 

Q<1 I

 

5.3.2.7  

 

5.3-11   

  

 

 
 

       

/kg 
15 316.758 78.55 78.9 79.1 65.9 

      / 

/kg 
22 1.19 10.5 2.44 1136 / 

 

 
500 m   5 km   

 200m          

  F1  F2  F3  
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 S1  S2  S3  

 
 G1  G2  G3  

 D1  D2  D3  

 

Q  Q < 1  < 10  <100  Q > 100   

M  M1  M2  M3  M4  

P  P1  P2  P3  P4  

 

 E1  E2  E3  

 E1  E2  E3  

 E1  E2  E3  

 
 

+         I   

         

 

     

 
 

  /   

      

        

 

 

 SLAB  AFTOX    
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-2    m 

   h 

 
 d 

  d 

 

1  
 3 4 CMC

 
 

 
 

 
 

 
 

 
  
  
2  
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6.1  

6.1.1  

 

1  

 

2015 40

1 1

 

2  
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3  

 

4  
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6.1.2  

54 1

1 1 51

1.2-12  

5

1  

 

6.2  
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2

 

3

 

4

 

5

 

6

 

7

 

8
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1 31

 

9

 

10

 

11

 

 

6.3  

6.3.1  

6.3.1.1  

 

HJ 61-2021
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HJ 1157-2021  1

E >0.15MeV GB/T 14056.1-2008

GBZ 166-2005  

 

6.3.1.2  

 

1  

 

2  

DB 12/356-2018

GB 18871-2002  



419 

 

6.3.1.3  

 

6.3.1.4  

GBZ 128-2019

 

6.3.2  
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6.3.3  

1 X-

X

 

2 X-
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3

 

4  

5

 

6

 

7  

6.3.4  

 HJ 819-2017

 HJ 942-2018

 HJ 1063-2019

 

6.3-5   

   
 

 
 

 
P4 P5 

 1 /  

 
HJ 819-2017

 HJ 
942-2018

 
HJ 1063-2019

GB 
16297-1996

DB 12/524-
2020

DB 12/059-2018  

 

TRVOC
 

1 /
 

  

pH COD
BOD5 SS

 

1 /
 

 
HJ 819-2017

 HJ 
942-2018

 
HJ 1063-2019

DB 12/356-
2018  

 
1m 

A
 

1 /
 

 
HJ 819-2017
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GB 
12348-2008  

  
/ 

 

6.3.5  

6.3.5.1  

1 4

1 2 GLP

1 2023

GBZ 120-2020

GBZ 18871-2002 GBZ 120-2020

HJ 1188-2021  

1

 

6.3.5.2  

2023

0.80mSv/a

 

 

6.4  
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2023  

6.4.1  

1  

 

 

2  

 

 

 

 

 

 

 

 

 

 

6.4.2  

 

1  

2  

3  

4  

5  
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6  

 

6.4.3  

1  

 

2

 

2  

 

 

 

 

 

3  
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6.4.4  

 

1 X- TLD  

2  

3  

4  

6.4.5  

1  

 

2  

 

 

6.5  

6.5.1  

2021 1 4

20

 

6.5-1   

 
  

 
  



426 

5

1  

5

1  

 
1

 

 
 

 
 

5
 

5  

 

X- X-

 

 
 

  

 
 

 

10

1Bq/L
10Bq/L
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131I
P1-P3  

 

6.5.2  

2011 18

18 12-6  

6.5-2  18  

18    
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1 31
 

1 31
 

  

 
 

  

 

75 30
 

 

 

 

6.5.3 2020  

2020

NNSA/HQ-08-JD-IP-003

NNSA/HQ-08-JD-IP-005

NNSA/HQ-08-JD-IP-006

NNSA/HQ-08-JD-IP-031 6.5-

3~ 6.5-6  
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6.6  

1  

12-1
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6.6-1   

2  

682

 

 

HJ 1326-2023
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3

12  

 

6.6-1   

   

1   

2   

3  
 

4  
 

5  
 

6  
 

7  
 

8  
 

9  
 

10  
 

 

6.6-2   

 
    

1 
 

30cm

 

 

GBZ 120-
2020

HJ 
1188-2021  

2  
 

GB 18871-2002  



436 

 

3 

 

 
P1 P2 P3  

/ 

4 

P4 

 GB 
37823-2019  

5 
 

GB 16297-
1996  

6 
TRVOC

 
DB 12/524-2020  

7  DB 12/059-
2018  

8 
CMC

P5 

TRVOC
 

DB 12/524-2020  

9  DB 12/059-
2018  

10 

 

 Bq/L
>1.0Bq/L

 DB 12/356-2018
 

11  

pH COD
BOD5 SS

 

12   
 

/ 

13   
 (GB/T 14848-2017) 

14   
 

/ 

15  1 m 
A

 
GB 

12348-2008 3 4
 

16   

17 
 

[2002]71
[2007]57

 

18 
  

3  
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7.1  

7.1.1  

 

7.1.2  

2025

4 66323

 

 

 

 

7.1.3  
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7.2  

7.2.1  

 

 

 

7.2-1   

7.2.2  

66323 2506

3.8%

 

 

4.5-1  

7.2.3  

 

1

 

2

 

3
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7.3  

GB 18871-2002
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8.1  

66323

 

 

2024 12 2027 3  

66323 2506

3.8%  

2311-120317-89-01-536359  

8.2  

8.2.1  

 

8.2.2  

涉密不公开

涉密不公开

涉密不公开
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8.2.3  

P1~P3  

8.2.4  

1

 

8.2.5  

1 1

1 1  

8.3  

8.3.1  

 

8.3.2  

1  

GB 18871-2002 20mSv/a

1mSv/a

5mSv/a 0.1mSv/a  
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2  

P1~P3

0.lmSv/a  

+ 1

P4 CMC +

1 P5

GB 16297-1996

GB 37823-2019 TRVOC

DB 12/524-2020

DB 

12/059-2018  

3  

DB 

12/356-2018 1Bq/L 10Bq/L  

DB 12/356-2018  

4  

 

 

24h

30 24h

10 131I 180
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X- X-
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