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AHP :Analytical hierarchy process; RPN :Risk priority number 
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 wZ�� �2 A<�# 32��� 1�� ���
AHP  32��� ��1  ?����

1�� ��-.  
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 �
 �� ?<ai,  ���I� ��-  ��I8 �	�i   �>� 3�(8 ��-  ��I8 ,�

����C[  

 ���B8 1�� bX�� �(V 9�C��4� �� ?< �(g ��BT

?0(B=� ��	 6���� ?< ���T������.  	� s�2 6�2  ������.

��  d�� 3�(8 ���-�2AHP I8 �� ��� �	���� 1�� .� � 

'�r!� ?F1� AHP �� ?2 1C'� ���� d�� �T6 

)MCDM(Multiple criteria decision making   ��

�� ���2 ��t��a� \���q  ��I8 �� �'�� ��2��< ��<.  

 ]4� 	� s��H� ����8 ���8 ��'� ?IF�Z� ��(� ����4�

����
�V sX. 1<�- �� 6�����2  ��-  �T�- ��- �� ��H� 6�T

�� A�[ ,��B� ��- ?2 � 	�x
 ���H�� �(- . ]�-2  ?�:�

�� ���� �� ?IF�Z� ��(� ?:Z�� �T�. �(� ����4�  ��I8 	� z. �

 ?/BJ 	� 1'�	 3�4� �(J(� 1�Iq� ?2 �(2�� 9�0�g� �?IF�Z�

A�/"� � �(T ?2 �(2�� 9�0�g�  ����-) �9���# ?J�� �������2

�B�/"� ?:Cg � ��2 ��2��V
 9�0�� ���XC8 ��C'� 12(g�( �2��� �

 ��	 �����	��	 � �4Z� p
  ��V���(.(8 ���[�� � ����-

�	�F 1�Iq� o�[ �6!�[ ��V � ����- s-(. �o�[ s��

��
���� � �T��� 9��# ��T ?�(� � 6�(��J s#�  `�'# 6�T

1V�� ���" d	���. � ����2 ��(� 6�(��J � �T��� . ?2 z{�

��'�� ��!�� ?C��4� �� ]B# ]2�" ����
�V _(� 1�BT� 1�J 

����
�V ���� ����B�- \�<�8  �T)Material safety data sheet (

MSDS 1'�	 � ��B�� 9��>� � �2 ��([�2 �Z�4�  ���(�  ��

1�� ������ ��4F !��. 
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 1���2 :� )�� $;	<� �-�= ,-�
 >�# 
� �?@� 
"(�/��
"5 A�
���B )&� 6� 6=� 6�7	� � $/�� 
"( "(  

C��
  $;	<� �-�= >��;D ,-�
 �: �?@� �/��
"5 C���E  
�?� >�# 

6=�  �/��
"5  6=� wi FMEA 

1   "�#� �
 $%	&'�( )�*TLV )E1-1(  15/0  

.���
  030/0  30/0  
�01  043/0  43/0  

MTBE 043/0  43/0  
34*  024/0  24/0  

$	�5 34*  010/0  10/0  
�5 6�7    50/1  

2   8���� 9��� :	��;)E1-2(  23/0  

<*�=��  060/0  60/0  
<?��@ 9���  050/0  50/0  


@	&�A5  075/0  75/0  
��
��
  033/0  33/0  
���5  012/0  12/0  

�5 6�7    30/2  

3  <?4* $%�� �
 %�( "��� �����  15/0  
%�( "���  150/0  50/1  
�5 6�7    50/1  

4   C' 6
��� �
 <=�%�*)E1-4(  25/0  

�*�D%&	  130/0  30/1  
��AE  050/0  50/0  

C' <���@��@ 
�F  070/0  70/0  
�5 6�7    50/2  

5  �G�� 3�H���  12/0  
�IJ @� K	�D  030/0  30/0  

�IJ �D�%  090/0  90/0  
�5 6�7    20/1  

FMEA: Failure mode and effect analysis; MTBE : Methyl tert-butyl ether; TLV: Threshhold limit value 
 

 1���3 :A�
���B )&� � )�� $;	<� �-�= ,-�
 =��: 1"�/�� 
� �?@� 
"(�/��
"5  $/�� 
"()A��
"0�(  

C��
  $;	<� �-�= >��;D ,-�
 �: �?@� �/��
"5 C���E  
=��: 1"�/�� �;D 

6=�  �?��	�M   �@&   FMEA 

1   <=�(��� 	�
N�
  15/0  
<=�(��� 	�
  12/0  25/1  
 �5 6�7    25/1  

2  N�
 <=�(��� �?��*�%  23/0  
<=�(��� �?��*�%  05/0  50/0  

�5 6�7    50/0  

3   $%�7 3�4�5)$%�7 OP# 3�HQ&(  15/0  

�* 3R�4#'  02/0  20/0  
��I5 3R�4#'  03/0  30/0  

<5�D  07/0  70/0  
 �5 6�7    20/1  

4  $%�7 )�*  25/0  

��
���  01/0  10/0  
$��S	�
  03/0  30/0  
�(�� &%  04/0  04/0  

<*�?�F�5  07/0  07/0  
 �5 6�7    50/1  

5  �=*�� $��*�	 "��� ���?1�  $%	&'�( �
  12/0  
' T@��  20/0  20/0  

 �5 6�7    20/0  

6  �=*�� )�*    
�=*�� 3���  15/0  55/1  
 �5 6�7    55/1  

7  
�7 9���J    
C' ��F &  10/0  10/0  

 �5 6�7    10/0  
FMEA: Failure mode and effect analysis 
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 1���4 :A�
���B )&� � )�� $;	<� �-�= ,-�
 C�H 1"�/�� 
� �?@� 
"(�/��
"5 $/�� 
"( )A��
"0�(  

U�%	  
 3��@ V��PD ���	 �
 �WX� �?��	�M U��H�

<P���  
@&�
 ���?1� �PD 

�@&  �?��	�M  �@&  FMEA 

1  8%�G� 	% %��� YZM ��?�5  15/0  
$��*�	 "���  15/0  5/1  

�5 6�7    5/1  

2  ��?�5 & $���5 %&��� [?��# %��* �F  45/0  

\�]M %�7&  13/0  3/1  

3;�# 3�%&���  10/0  1/0  
�=*�� ��?�5  17/0  7/1  

$��F% 	��AF [�0;  05/0  5/0  

�5 6�7    5/4  

3   ��?�5 & .�
	&% %��*"�����*  15/  
.�
	&% %�7&  15/0  5/1  

�5 6�7    5/1  

4  ��	%	�S %��*  05/0  
��	%	�S %�7&  05/0  5/0  

�5 6�7    5/0  

5  $%�7 	% %���� ^�5� %��*  05/0  
��1� �0F [��  05/0  5/0  

�5 6�7    5/0  

6   [?��# _G* 	% 	��7� `�;GPS �=*�� 
&	  05/0  
 _G* GPS 05/0  5/0  

�5 6�7    5/0  
GPS: Global positioning system; FMEA: Failure mode and effect analysis 
 

 
 )*#2 :���";� �
�� A���<� ��&�  

  

 wZ�� `��� �2FMEA  `��� �2 �'�� ��0 ��!��

?F��I� 6��  6�T2 �� ?C��4�  ����)13 �12.(  

E�2 − 1� = S = W
 = 1 + 10
W����

�

���
 

E�2 − 2� = O = W� = 1 + 10
W����
�

���
 

E�2 − 3� = D = W� = 1 + 10
W����
�

���
 

  

 b[�- �'�� ��!��  ��I8 6��2RPN ��  ��I8  ����

��!�� ?< RPN �� ��  ?F��I� 	� ��(83 ���
 1�� ?2.   
E�3� = RPN = S	 × P	 × D 
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�/B"� "( 

?�:� w2�Z� ?uX�� � �T���I� �?IF�Z� ��(� ?:Z�� 6�T  6�T

�- ?�V�� �>� �� ?IF�Z� ��(� ����4�  ��I8 1�J W/�X� .

��f�� 6���� W/�X� wg��� �?IF�Z� ��(� ����4� ��  6�T

 ����4� 1�J  �BT ?2 ����(2 6��V ?2 �u4�� � 9��H��

 ?2 ?IF�Z� ��(�8 �- A�':8 ?:Z�� .A�':8  wg��� 6��2 �2

 � 9�IF�Z� 1"� s��!V� \C� ���q��(0 � 9�uX�� `���

�- �T�([ !�� ����� ����� .A�':8  �� ?IF�Z� ��(� ��'� 6��2

8  %��J �� �
 9�uX�� � ?:Z��5 1�� ������ ���2 .

 %��J �� ?< �(g ��BT5 b[�- ���B8 �- bX��  6�T

 �� �'�� �2��	�� ��(�8  ���" �2��	�� ��(� ���H8 ?2 ?:Z��

\��q ���B8 � 1�� ?�V��  ]��0 �T ?2 �(2�� ?< ���T

�- %�B0� �
 \���q � ����2 ?:Z�� �T �� 1�� ��t��a� . �2

 �(4� �?IF�Z� ��(� wg��� 9�uX�� � ��- ?���� %�� `���

 %��J �� �Z�4� 1'�	 �'�� ��!�� ?C��4�5  ���� ����

1�� ��- . �2 ������ `�B8 �F���< A�'�� ?< 1�� �<K ]2�"

 � ?�-��� �(J� }��u8 ���	 �� ����
�V sX. �a� �� ����
�V

�� ��V �-�2 ?�-�� `�B8 ���� 	� ��c�2 A=# �2 ���(8 .  

  
 1���5 :.	-&E 6� >"JK�� � ���";� �
�� �	-� 
��:  

�&;��  �	-�  >"JK��  S O  D  RPN  

1  

 .�F�J 34* 	��*�

 �IJ �
 �IJ

��?#	�I
  

<� N�
 <=�(��� 	�
 �
 & $�*�
 &% ��
��� ���� 
�	�% ��P�� .�� �J�
 . �#���#

<� <*�=�� & 
@	&�A5 
�
	�5 
�	�% ���� �J�
 . <*�=�� ��R% �
 .��b�F

<� V	�c $%�7 @� $%��M �
�; 	��; d����% ��P�� �%�
 %��S.  

20/3  15/2  0/4  5/27*  

2  
 �
 ��?#	�I
 �IJ

��	�Z?(� �IJ  

 ����<� N�
 <=�(��� 	�
 �
 & $�*�
 &% ��
��� ��P�� .�� @� 
	��; �J�
 . <Q�	�

<� <*�=�� & 
@	&�A5 
�
	�5 
�	�% ��* ��P�� .�� ��J�
 . ��P�� .��b�F

3#� $�J 6��& ��P�� .�� <=�%�* 	% ��* <Q�� $05 $�J 3f�41 . \�]M %�7&

� .�� g%��1 @� 
%��@ ����� �
 "�����* ��?�5 & $�	3#� �?#�5 ���.  

00/5  15/2  5/2  0/27  

3  
 �
 ��	�Z?(� �IJ

�IJ 
��
��5�Q  

<� N�
 <=�(��� 	�
 �
 & $�*�
 &% ��
��� ��P�� .�� @� 
	��; ���� �J�
 . <Q�	�

<� <*�=�� & 
@	&�A5 <Q�	� 
�
	�5 
�	�% ���� .�� $%�7 ��J�1 ��J�
 .

 	% 
%��@ ����� �
 "�����* ��?�5 & .�
	&% %�7&$%�7 g%��1 YF�5  
�

3#� $%�
 �WX�.  

50/4  15/2  5/2  2/24  

4  �IJ 
��
��5�Q  
<� $�*�
&% ��
��� ���� .��  "�����* ��?�5 & .�
	&% �]�#& �
 �5 �J�


<� ��?�5 %�J.  
50/4  15/2  0/4  7/38  

5  
�IJ 
��
��5 �
 �Q

��&&�I5 �IJ  

3#� $�*�
 &% ��
��� ���� .�� . ���� .�� ��J�1 <Q�	� 
�
	�5 
�	�%

<� <*�=�� & 
@	&�A5 ��J�
.  
50/4  15/2  0/8  4/77  

6  
 �
 ��&&�I5 �IJ

.��� 3R&% 
�?#&	  

<� �*%�S �' @� <?��� �5 3#� $�*�
&% ��
��� ���� .�� �J�
 . .�� <Q�	�

<� <*�=�� & 
@	&�A5 
�
	�5 
�	�% ��* $%&��� ��J�
 . 	% ��P�� .��

8�
 ��?��@ 3#� ��S.  

65/3  15/2  0/5  2/39  

7  
 .��� 3R&% 
�?#&	

`���# �IJ �
  

<� %��@ _�J & �*%�S 
�	�% ���� .�� �J�
 . 
�
	�5 
�	�% ��P�� .�� <Q�	�

<� <*�=�� & 
@	&�A5 ��J�
 . $�*�
&% ��
��� �5 ���� @� ��iR�# �*�D%&	

<� 	��; j3#� ��5 . g%��1 YF�5 _�# ��P�� .�� 	% \�]M $�i?��� %�7&

 $�J <S��*�	3#� . @� $%��M .��
�; 	��; j��P�� �%�
 <*�=�� ��R% �
 .��b�F

<� V	�c d����% ���� %��S.  

50/8  15/2  0/8  2/146  

8  `���# �IJ �D�%  
��
��D j���� .�� <*�=�� ��P�� & �IJ �D�%  ���J �	 `���# �IJ <]D�% 
�F

<� <� ��* _�J 
�	�% �5 %�J �J�
.  
50/8  30/2  0/9  0/176  

*  ?C��4� �(4�RPN )Risk priority number( ��26  ?:Z�� �� %�R�1  �2 1�� �2��24  ×15/2  ×2/3  =5/27  
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1�� ������ ?���� ����.  1�� ?2 ����� ?2 ?J(8 �2

,�� 	� ���H��� �2 w�:48 �sX2  �� 	� ���
  ��!V�GIS  6��2

 ?���� ���V��� 9�(� ?2 ����� �'�� 1����� � ���2 �2��	��

 	� ���H��� �2 v(u[  �� �� wg��� �'�� 6��2�V�2

,�� �  ��!V�GIS  ?:Z�� �T �� �'�� ����:�

 ]�- �� �
 ����� ?< ����� W��I83 1�� ��- ���� ���� .  

  
 Failure mode and effect analysis )FMEA(  

RPN: Risk priority number  

  

  

28 27
92 90

0

200

400

600

3C
8�1 3C
8�2

R
PN

"��� $/�.�+  ()*� � &���  
��
�� ��� � ��� .'� &�  

1��� ,�>� 9�:�:48 ?/=�

www.mui.ac.ir 

?�q�V  �� `��� �2 9�C��4� ,�B8  ?< 1�� ��(2 �T

 ����� � �B'J 1��� 	� �T

 \���� ���(T � p
 3���- � ��-�2

 3���-  ��8�2 ?'��:� 6��2) �-��  ������ �AF�� �� �T

�2 ���(T � p
 3���- �� � ,	c 1�#�� ���2 (��- �2 3�

 �� �� ���
 1�� ?2 ����� ��- ��� 6�T

���(B� 1 1�� ������ ?���� ����

,�� 	� ���H��� �2 w�:48 �sX2  �� 	� ���


 ?���� ���V��� 9�(� ?2 ����� �'�� 1����� � ���2 �2��	��

����� . 	� ���H��� �2 v(u[  �� ��

 ��Arc-view ,�� �

 ]�- �� �
 ����� ?< ����� W��I8

1 :,	�*E 
� L3"�� ,-�
 6�7	�Failure mode and effect analysis

number
  

 )*#3 :,-�
 6�7	� ���";� �
�� L3"�� 
�  

RPN: Risk priority number  
  

24 39
77

39

146

90 81
130

259

131

490

3C
8� 3C
8�3 3C
8�4 3C
8�5 3C
8�6 3C
8�7

�(���38�G1 �(���� H0�8�

35�  	+��� � &�RT� "��� $/�.�+

 

184 

  

?�q�V  �� `��� �2 9�C��4� ,�B8

 �-�� �
 ������ � AF�� �T  ����� � �B'J 1��� 	� �T

�� ����([�2 �C����  \���� ���(T � p
 3���- � ��-�2

�� �-�2 . 3���-  ��8�2 ?'��:� 6��2

�2 ���(T � p
 3���- �� � ,	c 1�#�� ���2

|�V s�. �2 \����  �� �� ���
 1�� ?2 ����� ��- ��� 6�T

  


����� 1

   

176

490
562

3C
8� 3C
8�8
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M<:  

 wg��� 6��2 �'�� ��!�� ���� ���� ����� ?< �(g ��BT

?:Z�� �� �!J ?2 s��H� 6�T����8 ���8 W/�X�  �� ?< 6�

 ?2 ���V��8 z�/. %���< � ��(2 ��- ][�� �� �� � ��- ?�(#

�� ]"��# �� %(C" ]2�" ���� �-�2 .��B0 ]�c� ?/BJ 	�  6�

 ?:Z�� �� �� �'�� ��!�� ��(2 c�2 ?2 �=�� ?<7  �8 

�� �� ��-�2  �`('4��� %���< � ��� z�/. �(J� ,�0 ?2 ��(8

 ��� wg���  �� �� }��u8 6c�2 %�B�#� � ����. ���V� �(J�

�(B� . wg���7  �8   �� 	� ����� ���" %(C" ]2�" ��x 3���- ��

?���	 ]��(0 Y��� � ?:Z�� ����2 ?2 	��� ��  _("� 	��

�� `�'#� ?a��# �(- .< �8�(� �� ������ � ����8 3���- ?
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Presenting the Pattern of Occupational and Environmental 
Health Risk Assessment in Oil Products Transportation 

 
Manuchehr Omidvari1, Heshmatollah Nourmoradi2, Jafar Nouri3, Azin Shamaii4 

 

Abstract 
Background: One of the most important risks in hazardous material handling is transportation accidents 
that have destroyed effects on environment and safety of the road. Using risk management method could 
control accident causing factor. 

Methods: All factors that affect the environmental risks of oil products transportation was specified from 
storage to end of the path and weighted by analytic hierarchy process (AHP) model. The final model was 
then attained using the acquired model on the basis of failure mode and effect analysis (FEMA) and the 
handling path was evaluated. 

Findings: The risk value for oil handling tankers at various areas except of two areas that located outside 
or within the town or with lower control of police is accessible. The reason for risk incensement in these 
two areas is due to existence of agriculture, residential hoses and high slope path.  

Conclusion: Transmission of oil storages inside and outside town and precise control of the driver ability 
by police is essential in reduction of environmental pollution risk of handling the oil products. 
Keywords: Risk Management, Transportation, Analytic Hierarchy Process, Failure Mode and Effect 
Analysis 
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