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  (�.

  ��.��.�4� ]3[.  

R
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T�;4��.  

2 .8�� � ���� �9  

 �(�
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1. Tehran Research Reactor 
2. Material Testing Reactor 
3. Ventilation System 
4. Probability Caution 
5. Total Effective Dose Equivalent 
6. Lawrence Livermore National Laboratory 
7. Gaussian plume model 
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(�� m     �B$ �B@(�=  �B�5 �( � (�.��B. R�= ��".�� I�
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��M�  75��� %��  h
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� U ��6 �( E�?��#"�� 
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(�� yB�"^� 7�B6

4��.  �t�
��� %��* �

���m U���; � x�3�6 �I��' 7�65�* 7��$

 %��*Ba-Sr��; �  ��'�"'f � t�
�� %��* �I��'�$  I���� �
(�BC� 

100 �40 �30 �5 �2� 25/0 �05/0  �02/0 
� ����$ ]9� 10[.  
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  �B. (�$ 4c��  ���� R
�"�. � R
�"#�$ ��"
��".��
(�� �B$   IB����

m/s 13  �2 �'(�$ ��MB� �( �  75�B�    B� <�B�c� �B6�.   U�MB��G�

TEDE 7��$  {H 4�?BT� bN. �� �6 �   5� �<�)B��	 

��B6

 bN.A )���
�	�' 
��L ( bN. ��F )���
�	 }�"M-'(    %�B� t�B�'�

 � 
M-' �KL R��?� �( � 4��   � �>�B� �B$ N"$� <��"=�  F
��B�

7�� ���
�	�' bN. A  �B.  R
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���� 1: �	
�� ��
��������� ����� ��� �� ��� ������ ��� ! �!�"
"#! $
%� &�'��( ���' �����)*� � ����� ��� ]3[  

���.�'�
(��  %��*  �"
��".�  �6�%�� )<�)$( �V�( %�� �6�  

m83Kr-  I��'5�*  14+E754/1  100 

m85-Kr  I��'5�*  14+E823/2  100 

87-Kr  I��'5�*  14 +E110/4  100 

88-Kr  I��'5�*  14 +E688/7  100 

89-Kr  I��'5�*  14 +E844/7  100 

m131-Xe  I��'5�*  12 +E588/7  100 

133Xe-  I��'5�*  14 +E260/3  100 

m135Xe- I��'5�*  14 +E989/6  100 

135-Xe  I��'5�*  11 +E712/5  100 

137-Xe  I��'5�*  15 +E569/3  100 

138-Xe  I��'5�*  15 +E187/3  100 

131I-  x�3�6  14 +E434/5  40 

132I-  x�3�6  15 +E281/1  40 

133I-  x�3�6  15 +E515/1  40 

134I-  x�3�6  15 +E732/1  40 

135I-  x�3�6  15 +E491/1  40 

137Cs-  

���m��;  11 +E591/9  30 

127Te-  t�
��� %��*  12 +E964/9  5 

129Te-  t�
��� %��*  13 +E865/2  5 

131Te-  t�
��� %��*  13 +E874/8  5 

132Te-  t�
��� %��*  14 +E408/1  5 

90Sr-  %��*Br–Sr  11 +E208/0  2 

95Zr-  %��*Br–Sr  12 +E537/6  2 

140Ba-  %��*Br–Sr  13 +E977/2  2 

103Ru-  I��'��;  11 +E851/9  25/0 

106-Ru  I��'��;  11 +E807/1  25/0 

105Rh-  I��'��;  11 +E578/0  25/0 

141Ce-  t�
�� %��*  11 +E201/2  5/0 

143Ce-  t�
�� %��*  12 +E199/1  5/0 

144Ce-  t�
�� %��*  11 +E442/0  5/0 

147Nd-  ��'�"'f  11 +E172/0  02/0 

143Pr-  ��'�"'f  11 +E3314/0  02/0 

Z.    16 +E71/1    

 RB
� �$ %�Nc�   b�B���$  
B������6 U�B����*  PBCK�� �( 

 ��!� (�$H���� bN. �A  �(30 %  %(�B$ D.�B= qm���  4B��. �( 

Z)� )1(  J��>� �( 4�?�� q
5����".��    ��B!� 
��C�CG�  �B$

l�?� �$ 4!� %(�'�� R";�* �n' �(    yB�"^� 7�B6  %�B� %(��H

4��.  4�� �.w  �
��l�8���  �.(�(   ��B!� 
��BC�CG� ��".�� 

57 �"� 4�� ��M� �( �. 75�� � <��c� �6 4�� %�]2[. 

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

 
 

 

22                                                  ��� ��	
�� �
�� ���	 ����� ���� � ������� ��	�
��� ���                                  	��  �!"��   #	���1  

3.2.  
*�) �<� ���>�� $

�لإ � @�-�%�  

�
(�C� 5(  <(�?��@Y� .Z �M��G�   FB��� %�� B.� HOTSPOT 

 R��^� 7��$ R��g�6 � 
M-' �KL  �>�� �$ N"$� <��"=� 
��'

4�� %�� %(�8"�� 7��*���	 5� ]11[. AL�� 5� 
)
  �( �. 

�6

 
M-' �KL AL�� �(��( 
?��� (�$��. ]
x�3�����	� U�?3�K�

4�� .P-
�C� 7��$ AL�� R
�    �B$ �B��� �$ 4�?�� �
 %��* �(

 ��'�� ���#�	 ]
 �>��     
B� ���Bm %(�8"B�� (��B� ��� �
  (�B�* .

� 7��$ FC; 
M-' �KL AL��K�?3�%��
H U �$ �&' 
� ��.  � (��

4M-' 5�  5��$  ���� �>��  %��* �( �(�$   4B�( 
B�  �B
H ]12[ .

U�M��G� R
�  b����$Uf(�?�BEIR V  4�� ]5 -7[  RB
� �( �

Uf(�?��  <�� 5�   
MB-' �BKL   4B�� %�B� %(�8"B�� .   <�B� RB
�

b����$     
B���  ���BM�$  �*�B'��5�$  ��^"�� �|� 7�� �$ �?3�K�

 7��$ R	�x5( 5� �"�. 7�6Sv 4  7f�$ R��� �75 4�� <�� ]5[. 

U�?3�K� R
� 5� ZV�= Uf(�?��   ��  �>�B� 
M-' �KL  5� dB	

 4;�
�(D  7�*5( $�  �>�� ��      � 
B-8�� � �"B-	 � �BL 7�B6

 
����*�$  U��V �
5 �M��G�
�  ��.]11� 13[.  

)1(  RR= 1+ (α1D)                    e ≤ 10            

)2(  RR= 1+ (α1D) exp(β1(e-10))           e > 10   

     
$� 7��>  �B. e  RB�  (�B;    �$�B� 4BG�  ��B��	D    ��B��5( 

";�
�( (�; 
 �1-Sv 221/1= 1α � 0464/0- =1β 4��.  

 �B��$ 7��*���	 5� 
��' FC;  �>�� �)�
� A�^#��   ���B-$

4�� Z)#�� R
��$��$�   �>�� �$ N"$� <��"=� AL�� �( ��BM��� 

�$ ��@~�  R��(  7��*���	 5� 
��'  �>�� l�m�   �B-��� FB���

�)
��H 4���!$1  <�� �( ��1985   B� ��BK�� ]5 -7[.   b�B���$

   Uf(�B?� 5� ZBV�= h
�"'BEIR V �      �>�B� �B$ N"B$� <�B�"=�

�$  U��V
M-' �KL 5� 
?$��� �$  U��V�� �M��G� �
5:  

)3(  PC= [RR- 1/RR] ×100                  

  �>�� �$ N"$� �!�� �'�$ 4�-��  R� � �(��( 
&"B-$ (��;� 

�)�$ �$ Z���c �&
(7 ]�"'x ��'��  �� �B�' 
*�'5 ]M� �  ��B$


� (��� R
��$��$�   ���� �$ N"$� <��"=�$  �>���   <�B�?� ��B>� 

                                                           

1. U.S. National Institutes of Health (NIH) 

5� %(�( 7�6 ���H7 � � R� R";�* �n' �( �$  (��B;� 4�-��  ZB$�m

4�� �M��G�� ����"'�( M��G�U� N"$� <��"=�    �>�B� �B$   �B$


�	P  � R� 4�-��U�� �    7��*�B��	  �B�5 4B�� �   �
�B� 5�

D#u 7(�; U�W^#� 
� 
��	 (�� ]5-7[. 
  

 
 .)�1 :������ .#/ 0��1� �� 2
3*� 4���!  

  

 ����2: 6��7	 ��( 28�' � 2 �  .#/ �� ��������� ��� ! ]2[  

Z.  N NE E SE S SW W NW (�$ 4c�� 
(m/s) 

12 

8 

26 

32 

20 

2 

100 

0 

0 

2 

2 

0 

0 

4 

4 

0 

0 

0 

0 

0 

4 

2 

0 

0 

2 

2 

0 

6 

4 

2 

4 

2 

0 

0 

12 

0 

0 

0 

2 

0 

0 

2 

0 

4 

8 

6 

6 

0 

24 

2 

2 

8 

10 

10 

2 

34 

0 

0 

4 

8 

2 

0 

14 

0/7-9/4 

0/9-1/7 

0/11-1/9 

0/13-1/11 

0/15-1/13 

0/17-1/15 

Z. 

 

3 .A���)  

 h
�"'5(  <(�B?�  �@YB�  ZB.   
$iB�     7��B$ U���B� IB-= �B$

4c�� 7�6 (�$ m/s 13 �2     yB�"^� ZBV��; 7��B$  
��B�� �(

N.b      R�B�5 kKB� 7�� �B";�* ���Bm A^� 7��$ 7�� 7�6

)5/1 7�"� (�$  I���� Z)B� �(   7�B62  �3   4B�� %�B� %(��H. 

 4c�� 7��$m/s 2 P��#�$   ���BC�TEDE   bNB. �(A  �( �

P�V�;  km3/0  �B$ �$��$ � %(�";� 9�8�� �.(�( 7�"� mSv 46 

 4c�� 7��$ � 4��m/s 13 ��'� P��#�$  ���C�TEDE �$��$ �$ 

mSv 14 7��$ �.   bNB.A  P�BV�; �( � km 22/0 5�   �B)� 
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   (�B$ �'f�B� 5�B�� �= 5� �"�. (��;� ]14� 15[ .   � 
MB-' �BKL

 R��g�6  �>�� �$ N"$� <��"=� ���
�	�' 7�� F
��� �( bN.

A          ��B�� � �B�".��
(�� (��B� �B^	 7��B$ 4B3�= R
���B$ �.

TEDE 
� ����$ �$  U��VR� 5� 
?$��  7��$4c��  7�62  �

 m/s13  �( ���BBC� ���BB#�$TEDE �BB$  IBB����46  � mSv14   

  

�M��G� � �( ��<� )3( 4�� %�� %(�(  �#' .  RB
� �B$ %�Nc� 

7��$ U�M��G�   U���B� 
��� ]
 �'��3�� 5��� 5(   t�B�'� �B�'

%��  <��� �( �.)4(   4B�� %�B� %(��H.   PB-
�C� 7��B$   �B"!$

 7�6��(��'  
MB-' �KL    �B$ N"B$� <�B�"=� �  �>�B� �(  R��B� 

y�"^�� �$ %(�8"�� 5� <���; 7�6 )1 (� )2 ( Z)B� �(   7�B64  �

5 4�� %�� �v���.  

  

  
 .)�2 : TEDE .#/ �� 29�:/ �� �3(�!TRR ��  28�' �( ��( 2 �m/s 2  
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 .)�5 : ��*�Aلا��(� $( ��1�'  ���( >' �� �3(�! ����"/�� ?���/  

 
�لا )$ %� =>� �:: ����3 (� ��*�A� ���1�' ��� $%'�#/ ����� ��7
/ ���( 

��(�$ 4c   5(   R�)<��(  
M-' �KL   �>�� �$ N"$� <��"=� )%(  

)m/s (2  (mSv) 46  10  5� �"�. �10  0562/1  3179/5  

    15  0445/1  2638/4  

    20  0353/1  4111/3  

    25  0280/1  7240/2  

    30  0222/1  1723/2  

)m/s (13  (mSv) 14  10  � 5� �"�.10  0171/1  6807/1  

    15  0136/1  3373/1  

    20  0107/1  0634/1  

    25  0085/1  8451/0  

    30  0068/1  6713/0  

 
�لا )$ %� =>� �:: ����4 (� ��*�A� �C��
' ��
/ D� $��
E�' ��F/ �� ���( ��1�'  

5(   R�)<��(  
M-' �KL   �>�� �$ N"$� <��"=� )%(  

(mSv) 1  10  5� �"�. �10  0012/1  1220/0  

  15  0010/1  0967/0  

  20  0008/1  0767/0  

  25  0006/1  0608/0  

  30  0005/1  0482/0  

  

4 .C�
  �)$D�� (��2  

   
$�B
5�� ��B?3�K� R
� 5� J�6      �B$ N"B$� <�B�"=� � 
MB-' �BKL

 �>��1  5� 
��'  ��B".�� �.(�( E
�> 5� �6���.�'�
(�� X��L

 ��!� 
��C�CG��  �@� �$
'�!*�' �@(�= l�m� 
T�;  4B�� .  R
�B$

                                                           

1. Probability Caution 

��n��� �
(�C� ��"$� 5( (�?� <�@Y� . Z)TEDE2 (   (��B� 5� 
B��'

bN. 
���� 7��$ 
���L ��".��
(�� 7�� 7�6�    5� %(�8"B�� �B$

 4B���!$ ]
��; �.HOTSPOT   P^B-' 07/2  ��MB�   75�B� �

 �M��G�4�� %�� .  deB�  b�B���$ Uf(�B?�BEIR V    �BKL

                                                           

2. Total Effective Dose Equivalent 

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

 
 

 

	��  �!"��   #	���1                           	�%&�'( )��*� �� �+% ,���- �-�.�.�- 	
/��	 (� 
�/��
'��	 ��
� 0��1 �/1��� (� ...                       25 

 R��g�6 � 
M-'       F
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7��� �����
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 bN. R
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$�B
5�� � %�B�H
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$i�  �  ��.��.��.��  J��>� �6��".��  �BC'  �B'��(. 
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�"' 75�� 
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��;� �$ 
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