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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�� ��-.  

)1( 
riskfactor
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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���- ?

 ��x �'�� ��!�� wg��� �R<� �� Q�C��:8 �(- |�V \������

 wg��� �� � %(C" ]2�"7  �8 �� ]B48 ]2�" ��x �-�2 . 1/0

 ��(�'� ?:Z�� �(J� wg���  �� �� �'�� ��!�� ��(2 c�2

����4�  �� ��  ����	 \�- �2 6�T��'� � ?���� �(J� ��T

	����< wg��� �2 9���=� z�/. 3�(8 w�"� %���< ,�0 � 6

�� ���  �/� 1<�- ������ ?J(8 ��(� 1�� ,	c ?< �-�2

����
�V s�c�. � sX.  ��'� p�X��� �� ����� ��H� 6�T

���	�� ���� �2 ]��I8 � �(C0 1�� 6�T ���� ���" ��<���� .

 1����� � �2��	�� ��(� �� 6��B< 9�:�:48 �(�<�8 ?E��

� 6�T����8 ���8 �'������
�V ]B# � s��H  ��H� 6�

 %�#  �� �2 �1�� ?�V�� 9�(�Lindsay �([ 9�:�:48 �� �

 d�� 	�FMEA }�ZI�� �2 � ��< ���H���  d��  �� 6��t.

1-�� ��<r8 �'�� �2��	�� 1�J .Lindsay ]��(0 ��ar8 ?2 �

�7��. �'�� �2��	�� �� �Z�4� W/�X�  � ��< ���-� �T

 ?2 �� �Z�4� 3���- �2��	�� �2��	�� �� ,�!F� �� ��(�0

�7��. �'��  �(B� ���2 �T)14 .( �� ?< �8���(u[ 	� ���

d�� v(u[ �� ���2 �'�� �2��	�� 6�T  ���� ��2��< ����B�

p��	�� 6��2 1#�� �  �'�� ��!�� �� 	� ����(�2 ?< 1�� �T

 A�-�2 ?�-�� �� 6�#�� Q��C'� �2��	�� �bX��)10 .( �(>�� ?2

T  �� ?2 ������� }� d�� w�H/8 	� ��(8  �2 �'�� 6�T

%�� A�Bu8 6�T  ����� 6���AHP  1'J ���2)16 �15 .( ��

?F�:�  ?< 6�Nouri ���� ?���� �����BT �  d�� 	� ����

FMEA  �2 �
 w�H/8 �AHP ���42 �'�� �2��	�� 1�J  �T

\��
 \��q  ��I8 � ��(B� ���H��� !�� 6��t.  6��2��< ?< ���

d��  �� ��(2 �� ���� �� %�� ]#  �T�)17( . ��  ��SBT

 3�(8 ?< 6�
�� w�:48Nouri ��(�0 �2 �����BT �  �2��	��

 �!�2 �B. �'��  	� ���H��� �� ,�!F� �(J� ?2 ���(B� ?���� �T

 wZ�� MCDM ��ar8 	� 6���(/J 6��2 �'�� �2��	�� 	�

�2��	�� �uX- 9��>� A�Bu8 � �'�� ��!�� �� �T  6���

� 1�����1�(F�� � �'� ��(B� ���-� 9����"� 6��2  ���)13 .(

?F�:� ��  ��SBT  ?< 6�Khadam � Kalurachchi  �2

���(F
 �'�� �2��	�� ��(�0 ����
�V `��� �2 o�[ 6�T  6�T

d�� 	� ���H��� ?2 ������ ?���� ��H� A�Bu8 6�T  ��E 6���

�'�� %���< �2 ��C8�� �� ���l��  ���-� o�[ ���(F
 6�T

<1�� ��� .�
 ]�/48 � ��- ?���� �����  �� ?< �=���� �2 �T

 1�� ������ ?���� �'�� 67(F���� sX2 �� w�:48  ��

�� ��'BT  �-�2)18 .( ?Z2��  �BT ��Singh  �Markeset 

�d�� ��2��< ��(�0 �2 �([ ?F�:� �� !� A�Bu8 6�T  �� 6���

 %�� �� ?< �'�� 1����� � �2��	��2009 1V�� ,�=��  �2

d�� 	� ���H��� %�� � �T A�Bu8 6�T  ��<r8 ����I� ��E 6���

���	��  ���)19.(  

  

�N	/� 
�	O  

 1-���2 �'�� w�:48  �� ?< 1�� �<K ?2 ,	c %�� ,�" ��

 3�4� �'�� �2 �� }��u8 3���- �� ����8 ������ �/l-

�� �
 9(" ��:� 	� ?< ��(B� w�H/8 1'�	 �-�2 . 3���-  �� �2

�� � ��(8 ��4F ?2 3:V ?� �� �T����8 U��(# %���< 1�BT

 � `�B8 9��Z[ 1�J ?2 ?�/2 ��� �0�B�J� � �����

?V�# 1-���2  ��(� !�� 3�4� 1-���2 � 1'�	 3�4� � 6�

��� ���" �2��	�� . �� ��- ?���� ����� ?'��:� �2 ���(B�1 

�� bX��  �� �� ��c�2 s:� ���([ � ������ 3���- ?< �(-

'�� ��!������ o���Z[ ��(� ]:� � ]B# � . ���2 ?Fr'�  ��

������ � �T����8 1�Iq� %���< � �2��	�� �� ,�!F� ����<  �� �T

�� o���Z[ ��(� ]:� � ]B# �-�2 . 6�T����8 	� ���H��� ,�0

������ � �B��"  1�� 6���(� 	� ����� d	(�
 � AF�� �� 6�T

2 o���Z[ ��(� ]:� � ]B# �'�� 1����� �� ?< �
 ?2 ���

�f�� ?J(8 1-�� 6� . �1���� �� ?< ��� ���� ?IF�Z�  �� �����

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sr
.m

ui
.a

c.
ir

 o
n 

20
26

-0
2-

01
 ]

 

                             9 / 11

http://hsr.mui.ac.ir/article-1-597-fa.html


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

 

186 1��� ,�>� 9�:�:48 ?/=�/ A�� %�� / ���B-,�� /1��C���� 1392  

  

www.mui.ac.ir 

 %���< � ��- 	� ~��[ ?2 ��- ][�� 	� 1H� 6�T��C�� %�:���

 1H� ����
�V ]B# ����8 � ������ 1�#�� ?����
�X� � w�"�

 6!�B� %(�� �2 z�/. 6	����-
 � d	(�
 � z�/. 3�(8

?< 1�� 6���(� 	� �T����8 ��B�� ��  ��!�� sT�< �� ���(8

���(F
 �'�� ����
�V ]B# 	� �-�� 1'�	 3�4� 6�T  6�T

�(B� ���-� �
 ?2 �T����8 3�(8 ��H�.  

  


�P � �*�E�$��  

����
�V sX. �/� 1<�- 	� ?F�:� �����'�(�  ��H� 6�T

AT��V 1�J ?2 �����  w�:48 ,�=�� 1�J ,	c 6�T��'2 6	��

�� ������" � ���8 ����B� . ?2 AF�� `���� 6�"
 	�  ��SBT

�BJ 1�J ���B�T�� � �B< 1�J ���� 6��
  w�:48 6�T

�� ������" � ���8 ����B�.  

References  
1. ISO. ISO/IEC Guide 73: Risk management-Vocabulary-Guidelines for use in standards [Online]. 2002; Available 

from: URL: http://www.iso.org/iso/catalogue_detail?csnumber 34998/ 
2. Zio E. An introduction to the basics of reliability and risk analysis. Hackensack, NJ: World Scientific; 2007. 
3. Willis HH. Guiding resource allocations based on terrorism risk. Risk Anal 2007; 27(3): 597-606. 
4. Aven T. Safety is the antonym of risk for some perspectives of risk. Safety Science 2009; 47(7): 925-30. 
5. Mearns K, Yule S. The role of national culture in determining safety performance: Challenges for the global oil 

and gas industry. Safety Science 2009; 47(6): 777-85. 
6. Montague P. Reducing the harms associated with risk assessments. Environmental Impact Assessment Review 

2004; 24(7- 8): 733-48. 
7. Eduljee GH. Trends in risk assessment and risk management. Sci Total Environ 2000; 249(1-3): 13-23. 
8. Demidova O, Cherp A. Risk assessment for improved treatment of health considerations in EIA. Environmental 

Impact Assessment Review 2005; 25(4): 411-29. 
9. Chen Z, Huang GH, Chakma A. Risk assessment of a petroleum-contaminated site through a multi-phase and 

multi-component modeling approach. Journal of Petroleum Science and Engineering 2000; 26(1-4): 273-81. 
10. Khan FI, Abbasi SA. TORAP- a new tool for conducting rapid risk-assessments in petroleum refineries and 

petrochemical industries. Applied Energy 2000; 65(1-4): 187-210. 
11. Britain G, Advisory Committee on Dangerous Substances. Major hazard aspects of the transport of dangerous 

substances: report and appendices. London, UK: H.M.S.O; 1991. 
12. American Institute of Chemical Engineers, Center for Chemical Process Safety. Guidelines for chemical 

transportation risk analysis. New York, NY: Center for Chemical Process Safety of the American Institute of 
Chemical Engineers; 1995. 

13. Nouri J, Mansouri N, Abbaspour M, Karbassi AR, Omidvari M. Designing a developed model for assessing the 
disaster induced vulnerability value in educational centers. Safety Sci 2011; 49(5): 679-85. 

14. Lindsay FD. Successful health and safety management. The contribution of management audit. Safety Science 
1992; 15(4-6): 387-402. 

15. dos SantosI FR, Cabra S. FMEA and PMBOK applied to project risk management. Journal of Information 
Systems and Technology Management 2008; 5(2): 347-64. 

16. Thivel PX, Bultel Y, Delpech F. Risk analysis of a biomass combustion process using MOSAR and FMEA 
methods. J Hazard Mater 2008; 151(1): 221-31. 

17. Nouri J, Omidvari M, Tehrani SM. Risk Assessment and Crisis Management in Gas Stations. International 
Journal of Environmental Research 2010; 4(1): 143-52. 

18. Khadam IM, Kaluarachchi JJ. Multi-criteria decision analysis with probabilistic risk assessment for the 
management of contaminated ground water. Environmental Impact Assessment Review 2003; 23(6): 683-721. 

19. Singh M, Markeset T. A methodology for risk-based inspection planning of oil and gas pipes based on fuzzy 
logic framework. Engineering Failure Analysis 2009; 16(7): 2098-113. 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sr
.m

ui
.a

c.
ir

 o
n 

20
26

-0
2-

01
 ]

 

                            10 / 11

http://hsr.mui.ac.ir/article-1-597-fa.html


 
 �� ��]�'�) ��.& 9� �
�1 � 

 

 
1- Assistant Professor, Department of Industrial Engineering, School of Mechanical and Industrial Engineering, Islamic Azad University, Qazvin 
Branch, Qazvin, Iran (Corresponding Author) Email: omidvari88@yahoo.com 
2- Assistant Professor, Department of Environmental Health, School of Public Health, Ilam University of Medical Sciences, Ilam, Iran 
3- Professor, Department of Environmental Management, School of Environment and Energy, Islamic Azad University, Science and Research 
Branch, Tehran, Iran 
4- PhD Candidate, Department of Environmental Management, School of Environment and Energy, Islamic Azad University, Sciences and 
Research Branch, Tehran, Iran 
 

1��� ,�>� 9�:�:48 ?/=�/ A�� %�� / ���B-,�� /1��C���� 1392 187 

  

www.mui.ac.ir  

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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