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Purpose: This study aims to propose a multi-objective model for determining reliable suppliers of 

one-shot systems. 

 

Design/methodology/approach: First, based on the evaluation indicators, the risk of each supplier is 

estimated. The subsets’ risks are also evaluated using the causal-effect matrix. Considering possible 

events for the one-shot case and analyzing a fault tree led the researchers to meet the best composition 

of equipment. 

 

Findings: The proposed model is capable of leading practitioners to allocate suppliers effectively 

when a one-shot case is considered.  

 

Research limitations/implications: The results of this study are referred to the current equipment of 

the focused one-shot system. Also, the results are limited to potential risks identified, evaluations 

related to comments, and the proposed model for the considered time interval. 
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Practical implications: Based on the findings, applying the proposed approach can lead to an 

effective management tool for selecting suppliers with acceptable risk in one-shot systems.   

 

Social implication: A one-shot device is defined as a unit that can be used only once, hence the 

device cannot be used for testing more times. Each subset used in one-shot systems, regardless of how 

it supplies, has a specific risk level. Depending on what any subset provides, it also affects the factors 

influencing the overall system failure. Therefore, selecting appropriate suppliers is significant to 

ensure correct function of a system.  

 

Originality/value: The proposed model can be used as a fast and reliable method for determining 

appropriate suppliers for one-shot systems, whose results can be relied upon with a suitable 

approximation in respect of the sensitivity analysis. To the best of the authors’ knowledge, nobody 

else have addressed the problem in such a way. 
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1  3  4  2  3  1  53/2  494/0  

2  5  2  3  5  2  38/3  324/0  

3  3  5  2  3  2  87/2  426/0  

4  4  3  5  4  2  79/3  242/0  

5  3  3  5  2  3  37/3  326/0  

6  4  3  5  2  3  5/3  3/0  

7  5  5  3  2  3  37/3  326/0  

8  2  3  4  3  2  3  4/0  

9  3  4  5  2  4  71/3  258/0  

10  3  3  5  4  3  83/3  234/0  
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A1 A2  A3  A4  
1  1  2/0 4/0 6/0 48/0 

2  0 0 2/0 4/0 22/0 

3  2/0 0 6/0 4/0 35/0 

4  4/0 0 1 0 34/0 

5  1 0 8/0 0 32/0 

6  0 4/0 6/0 8/0 58/0 

7  0 2/0 4/0 8/0 48/0 

8  0 0 2/0 1 45/0 

9  0 4/0 0 2/0 17/0 

10  0 6/0 0 8/0 45/0 

11  4/0 0 0 6/0 26/0 

12  1 1 4/0 0 43/0 

13  2/0 0 0 6/0 25/0 

14  6/0 8/0 6/0 6/0 65/0 

15  4/0 0 1 2/0 42/0 

16  0 6/0 1 0 45/0 

17  0 6/0 6/0 6/0 55/0 

18  6/0 6/0 4/0 0 31/0 

19  4/0 6/0 1 0 48/0 

20  8/0 2/0 1 6/0 65/0 

21  2/0 0 0 6/0 25/0 
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I  14 15 16 17 18 19 20 21  

iLc  25/0  25/0  4/0  4/0  25/0  25/0  25/0  25/0  
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 10 9 8 7 6 5 4 3 2 1 

01/75  35/53  81/92  49/67  20/61  61/64  06/65  51/77  16/92  58/58  1 

I 

76/71  44/83  50/69  97/57  89/81  53/56  11/88  57/99  93/78  90/99  2 

18/65  69/88  28/83  54/61  54/91  45/79  50/57  57/56  57/67  98/67  3 

19/73  41/81  13/86  69/79  29/64  25/63  62/93  58 11/75  52/55  4 

89/64  49/88  03/78  28/82  10/59  92/66  32/52  71/65  88/55  66/70  5 

61/89  51/57  26/77  06/82  12/55  32/54  19/64  37/81  79/87  05/83  6 

93/67  46/69  06/81  25/79  70/51  90/58  51/87  28/76  78/58  63/53  7 

46/53  44/87  27/56  65 17/89  99/68  67/96  25/56  32/62  15/62  8 

19/98  10/66  84/65  53/66  70/58  56/57  99/74  48/63  25/50  10/60  9 

81/78  77/52  77/86  97/55  65/95  83/69  59/88  64/68  49/68  68/99  10 

81/96  61/57  80/63  80/69  28/61  44/81  99/75  06/70  3/50  57/52  11 

06/70  72/53  87/64  44/59  41/97  42/63  73/68  30/69  73/56  13/71  12 
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28/97  15/89  25/52  57/75  82/79  61/55  60/59  20/66  19/69  08/55  13 

22/56  19/76  84/82  96/57  32/75  99/88  70/79  12/68  36/80  82/79  14 

32/82  31/62  86/59  85/64  06/60  62/96  83/88  78/83  40/61  33/99  15 

77/84  46/69  74/57  14/88  63/84  34/59  70/70  57/51  72/54  74/86  16 

66/55  70/86  34/56  02/77  35/54  37/59  34/51  79/98  63/80  29/92  17 

17/58  19/59  76/98  55/72  19/77  53/50  67/76  60/74  78/89  41/74  18 

77/66  53/97  80/59  35/51  08/80  78/91  83/50  06/53  89/58  23/51  19 

89/76  53/69  05/77  27/90  66/69  73 76/57  03/82  96/62  71/79  20 

74/99  50/55  32/88  19/99  69/66  59/78  44/97  41/50  43/67  63/96  21 
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5  801/0  470/1500  70+%  

3C a p  

4  805/0  121/1500  40+%  

3  809/0  350/1489  0  

2  814/0  859/1471  40% -  

1  820/0  375/1469  60% -  
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2  844/0  439/1489  60+%  

�, 2  809/0  350/1489  0  

4  703/0  940/1560  60% -  
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• w4�C 4 d�+4�� �<�=g,  ��C� �-3> @4 ��-� w4�C ,H��4�=t�� � ,�/ � b��� �� ���W  

• ���8��� ).3@4��� (4��/ w4�C t�� d�+4�� �<E  =Bt
� � �-3>  ���Bg3  �B+��  w4�BC     (�BL�U4 �> �B� �B<

�� ��� �  

• � @4	�q .3@4�� {4���4� 4��/ w4�C �</ �\3�5 � ���:�+4� ��� 4 =� ���; ��� B	b�  .B,04���  w4�BC   �B<

=� Fg� ��
K�� s,�	a w4�C � �</ ��U4�,g �R" ��/ ��C � YM� �C /�	.�
C ��� EG
? ��1�4 @4 ����.  

 �� +��? =� =C��	� @ ~��t�3���/  =0�83�8H 0 � ��g
��	:	� w4�C �</  ��B8�4�a� NSGA   �B<���4��� =B�/ 

.3@4�� {4���4� �+ ��� M�3 ���4� �<���4���E  ��B8�4 n���a�    n�B3 �B�NSGA-II 4�   �4��Bg�< � w�  c�B+ ��2002 

"�6�� 3��0��8�4 XyU�� .�a� 
tT�� =tM3 @4 =0 4�.��  �� vG"�5 � ���:�+4 6��  ���B0 NSGA-II  @4 /��0�@�B+ 

4�� ;��� ~y��0/ a<4�" ��8H ���0� � ��	; w4�C �</ -�	 B,E   ����B� \B	3   B� ���:�B+4�  B,0 �� . ��B2	�  9BT4��� 4 B�; 

��8�4�a�� �<�t��  =�NSGA ��43W ��� �4�g�t��  n�3NSGA-II =� 4� �
�  BKG3E � B	4�Y �>� � B,6�   ��B�<NSGA 

4��/ 3��0 z:? �> �4��g�< � w�)65 �2002(. =� a����8�4 n�134 3��   ����> 5B� q���� Fg� �� =7yU ���7

��  �+4. 
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 ';F1- h�J*� '��� $C�C �P8
��/E NSGA-II  

 

4 -8 -1 -  /E��P8
� ����E���� /!2� NSGA-II ��P%�  B�� ��66  

   �� B��� =B0 �+4 Y-C c���?4 � 9o�G� c���?4 ��	6�C �46� ��4�g� �46� F��� �5	�3� a����8�4 /�<���4���

 �;�4���,� W��� ]M2� ��0 /4��44 ���;  ;		6� �H�.�� &�� �� ��0'� /�<���4��� �Y<�Z� �B�   �B+4   ;B�4 =B� .

 q���� c�C ���K� ���s,�13 �4��4� 4�� JK+ =+/  �<�5 6� �<���4��� @4		; 4�� �/  �<�5 ��G� �-3> @4�� n@p �� 

6+�  �KU � ;		6���  .�+4    

 
���A 13- � !!" ���� ���E����� �P8
��/E  NSGA-II  

�E����   oX+1  oX+2   oX+3  

���;  C���   80  100  120  

V!�)A C���   50  60  80  

T���  ��)E��  75/0  8/0  95/0  

@5A ��)E��  1/0  17/0  25/0  

  

 EKG3 �� =
7�" ��	6� ��H�.�� &�� d�+4�� �=�4�4��4��[c )67
MID @4 ���:�+4 �� (n�3 �4\"4 �,	� b�68   � �B+���

 q���� Fg� �� F	
f� e���32  ����>��  �+4.  
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';F 2- �E*�i >O !' �P%� � h�* ��  ��L��!��I   

 

=[4�4 �4���3 �� =� =C�� ��  q���� Fg� �� ��4  ���0'B� �4���3 �� /���� ��f� � ��K+ q���� �G"4 ��f� �

 ��23 4� ��	6� @4 X4�f34 �F�^ �4���3 �� � ;	83�	��� <�     JKB+ =B0 ��B<���4��� @4 n4B0 �< ���0'� �4���3 �� �.4 .

 ���< �� ���4��� ���< \	3 F�^ �4���3 �� ���4� /���0=� ���4� 4� ��U �4G� ;���2	� �JK+   �Bs3 � JK+ �4�,�

 w�M�34�� ���=� �<���4��� ���-3 �4G� �;�4���,� W  q���� c�C ���714  ;		6���  �+4. 

  
���A 14- ���E����� �5*�� �P8
��/E NSGA-II  

�E����  ��C�� 

���;  C���   80  

V!�)A C���   60  

T���  ��)E��  75/0  

 ��)E��@5A  17/0  
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4-8-2-  /E��P8
� i��E*NSGA-II    

4 ���; ��� =� =C�� �� ���T4�<���/ �= �+� 3��3 @4 ��>E ���� �� c� ����30 � /n�3 �4\"4  bB
��� 4 B�;  ��B� 

=
h�� �� ��8�4�a� NSGA-II  q���� c�C ���K� ���-3 e���3 � F?15  �+� =���>  �+4. 

  
���A 15- �E*�i �5*�� ��� p��*�PE V*���q �
�X	 C�P� �P8
� ���/E NSGA-II 

V*��� PE���� p��* *, *+ 

1 698/1516  825194/0  

2 077/1326  924912/0  

3 065/1350  903962/0  

4 728/1455  829769/0  

5 373/1331  922292/0  

6 498/1354  879132/0  

7 462/1385  853482/0  

8 045/1358  875972/0  

9 413/1371  865757/0  

10 177/1437  839159/0  

11 93/1397  850977/0  

12 806/1417  843887/0  

13 521/1371  861097/0  

14 264/1443  836014/0  

15 938/1412  846962/0  

 

 q���� c�C e���3 ���K� �;	,P�<12 q���� Fg� ���K� �34�" ������ �4���3 �3 .�+4 

  

  
';F 3- ��� ��CP)*�PE V*���  
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5-  rO�  

� &�� d�+4��	����-,2 �� 4�; Y<�Z���-� ��; ��,+��/  ]	LM�@�=���1�� �<   �4\B	-1� � =3���B+  �B< /

5� ���0  =��I;	� ��.,,0 v�4�� C4� Y<�0 /4�� ��5� =3���+ F0 c� ��  ;		6� ="<,H /@�+ �B�   �B+4 �� .

=[4�4 c�  Y<�0 � =3���+ F0 5��� Y<�0 /4�� X< 9��� �� �Y<�Z� ;�4 �� ��\<�=, �< /�I�	;  =�"�. �s3 ��

��  �+4 /��p�� �����4 �c�4 X< 9��� �;	,P�< .4 ���;        =B3�8,�4 �=
hB�� ;B�4 cB� �� �9BT4��� .��4� Y<�ZB�

 ��"��  �+4  5��� Y�4\"4 � ��4�U �
� =0=3���+ �</ 5� ���0 �� 34�� =�  �
��I�	;   � �4\B	-1� b+�,��3

@�=���1�� �< �> /���       5B��� � �B	�<4 EBC�� �=B���1���@ �B< =Bg,�4 =� =C�� �� �;�4���,� W =B3�.4C 4 ���4� /

 �83�8H�I�	;  v+�� �>�I�	; ,,0   c�B��?4 Y�4\B"4 ��> E1	�3 =0 ��4� \	-1� ��4^ 5��� Y�4\"4 ��g�4 �b+�,� q

0 ��4�U     N�BT� �� �> �B	�<4 EBC�� d�B+4�� \	-1� �< ��4^ �	�<4 EC�� �4\	� ;		6� �� �=1	�3�� W�+4 =3���+ F

�4�U� �< 5��� ;		6� � =3���+ /�I�	; ��.,,0 =3���+ F0 5��� Y<�0 /4�� 4� ]	LM� ;���-� ���  �4�B�   ��B1�4

 �N�O�� ;�4 �� .��0SI�	� �I�	; =�\1� @4 ���:�+4 �� =3���+ F0 ��4�U �� \	-1�  �U�� F	
f�� B�4�U�  �B<  =3���B+ /

 ��	��� =� e���3 d�+4�� �;�4���,� W��� �+�  q���� c�C �� Y<�Z� ;�4 /�����0 E6��K� �� ��>7� LM�	]  �B< 

 ;		6� /��-,2	� E"<,H c� @4 ���:�+4 ����  �+4.  �4G� ;���-� �;	,P�<9��� ��  X< 9��� /4�� =
h�� X<

 �c�4349/1489  �n�� X< 9��� /4�� �809/0  �+� =���>  �+4    n�B134 �	B+��? FB	
f� �B� �;	,P�< .   �� �B�

c�C  q���� /�<8  �9 �+��� /��-,2	� c� ��g
�� ���  �+4 =� e���3 =0  �B+�     4� �> J	fB7 ��Bg
�� qB�>

I�	� �� ,0. ���3 d�+4�� �;�4 �� ��y�=� �34�" ������ �4���3 � 5	�3� a����8�4 e  �B+�     q���B� FgB�) �B�>3 �(

 \	3 N�O�� ;�4 � ��4� �4�T �34�" ������ �4���3 @4 ��-� �<�8��C �� =
h�� E,	-� EKG3I�	�   FB? � cB� ���"� q,,0

 �� �>n�3 �4\"4  �9T4��� .�+4 \�.��8�4�a� �< =2	�< �/��g��44�" /w4�C �< =,	-� w4�C �� ��4�� ����-3�� �� ��� ��

 =[4�4�� .,0 �� Y<�Z� -��2��� s�	�	�� ) �4��g�< �2017�( 0��	b �I�	; ��.,,0 -�	 B,E -1� B	�4\  B�5  3���B+E 

Z�4��+4�5 4� �� ���:�+4 @4 
f�	F ��5� � &�� ��,+�@�+�/ � =�+� ����>  .34�� 4 B�;  �=B6��K�  �4�8B2<�Z�  �B� 

6�		; ��,+��<�/ �I� ;g��	; -1�	�4\ � v+��I�	; ���.,,0 ��5� :
�	G� -1�	\ A�  �IB� @4	;    �B� � =tB+�f� 4�

\1� @4 ���:�+4�= 
f��	F � ��KU �U���5� F0 =3���+ 4� ���>�� �0�� 34�;�4���,� W c� &�� @�+/ ��O�� � c� 

"<,HE =[4�4 �� �� 6��K�E 
f� �� ��y� ��O�?	F ���5� \< Y<�0�=, �</ �I�	; 4� 3 B	\ ��    =B�"�. �Bs3 �B+4 .

,P�<	;� �����g C� =� �4�,� ���� �+�9  ;h�K� �4��/ w�M�34 ���. -�	,E  �IB�	;  ��.B,,0  �� �B�  �Bs3  ;�"�B. 

����� ��,+��<�/  � ;g��c���4 ��f��� �</ ����� ��� 34�� � �s3 . �4�T	���;�4���,� W =[4�4 c� �� �� 4�; 

Y<�Z�� =� �4�,� �4\�4/  ;h�K�/4�� LM�	] �I�	; ��.,,0 =C�� -1�	�4\ 5� � ���0�  B34�� �U4 �� B	��  B���4� 

���@�+  �<�4�T .	��. ���-3��� /4�� SI�	� � =H�<	��2 
f�	F �</ ��0'� ��g
�� ��t-� �� �I�	; =� � ��> 9t�  Y<�B0 

��c�Lf� 5�  �-3��� ����� � ���@�+� 34�� &�� @4 �</  �B3�; �4@�� B����  B� ����� �U B�  /4�B�    �B� ��Bt��4

�I�	; b+�,� ��.,,0 � ��  /4�B� Y��0  � Y<�B0� 5B�  �p�BLf� �U B��4/  �G� � �B� B��  B�I�	;   � ��.B,,0

�	�4��g3�� ���:�+4 ���@�+  ,0.   
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6- �J!E* ��!%  

4�;  �Y<�Z������g/ :
�	G�  @4c�  ="<,H /@�+&�� � =�\1� 
f��	F  �KU �U��  /4�B�  ;��B�-� ;	B	6� 

��,+��/ �I�	; -1�	�4\ �5  E3���+5� ���0 � /4�� Y<�0�5� 
0� �I�	; �>  ���0 =[4�4  4B��4�� .�+4�  �B� 6� 	B	; 

�I�	; 3�.,,0� 4�� =0�v  n@p/4�� 4� �I�	; -1�	�4\ �3�4� &�� @4 ���:�+4 �� �L� /�<	a .	�/  BLU��,H= 4 B�; 

�I;	� @�4 ��.,,0����  � �5 �� ��5� �< =� LM� �-3> @4 n40	] ��4�  ��  �+4W A_+� ����<�4 � S�4�?� =0 

 4�� �+4 ;g��/ � c�Lf� ��� `��? �s3� �+�,��� a��	+��@ � -1� � �<	�4\�   @��B� �B��� =0 4 B�;   `�4�B?

�� 3 ���	\ �+�,��� @4 ���:�+4 �� � �����A =S��?–  F	
f� ��
�  �}�0�-3>  �� n�134� ��5�  �4^ ��< -1� B	\   =B�

 ��> �+� �+4=�4�4�� .�  �	"���I�	; ��.,,0  F��T �4\	-1� ��I�	;  �< v+���I�	; �,,0  =B�    /�B<���4��� �4�B,�

 ;		6� =
h����  �+4�� .�-3�� �� c� F? �� �n�3 �4\"4  ;		6� ]	LM� ;���-� �5	�3� a����8�4 � \�.��  �+4 .

;�� b	���� � b+�,� w�M�34 ��I;	� ��.,,0� ��5� �4�U� a��	+ �� 4� �< 4�� .�4� Y<�0 �4��/ f7	J   ���g3��B0

�� �4�U� =���1���@ �I� /�<	; �q �5     �B+4 ;Bg�� �c�BLf� FB
�  �3�.�B3�.     B}��� �� .B��� =�B�4� ��BC�E 

�	��-,2�� �� 4�; 4 =� �=��G��; �� =C�� =�g3   =0 �+4�g� a-� @4 ���; 4�; F
� �I� =�	;  @ bB+�,��3� =B���1�� 

 vt���W�+4 ���t� =��� �I� c���?4 �.4	; @ b+�,��3�=���1�� @ B���    B�4�U c�B��?4 �B���� �    bB+�,��3 ��Bg
��

@�=���1�� + ��	a�� �	��2 �+4. ��,+ �46� �.4��<�/ =C��� ��f� 6� ����		; ��,+��/ -�	=,  B� @4	;   �B-3>  �B�

&�� �< �46� =0 /��4�� /4�� �;�4���,� W�+4 ��	� �+�	T � �:	0 ����@�4 /�I�	; ��.,,0  �@� =B���1��  �B<   ��B�@

.�+�28<4� Y<�Z� ;�4 �� /��-,2	� �O��� c� ���� ��f��� �</ 4�;  3 Y<�ZB� B	\   "�� ��BC� F��B� B	� 

�I�	;  ]M2�4��/ �I� �<	; ��,,0 �I� �� n4\�4	; @ �<�  vB+�� =���1��� Bg�  �IB� @4	;  ��.B,,0  �B34�� ���  B[4�4 E

@�=���1�� �</ �I� �< v+�� (�U	;  �B,,0  �B+4.  ;	B,P�<� &�� @4  � /�B<� �B8  a	�BL�   6�B,H /�B	.	���  B�� 

&�� @�" /�</ /4�� 6�		; �� ��5� ���4 ��� ,�/ �I;	� �� ��.,,0 ���:�+4 �4��  �0 ���  ���B� @4�A 1�4�0 B	5 

/4�� 6�		; �<4	� � ��5� �4^� -1�	�4\ ��-�  ���. �;�4 �� ��y� �� �� � F�4�� ;�"�. �s3� �B8�/   B�4�U �� =B0� 

-1�	�4\ �IS	�4'.� ��+4 �� 4� =
h�� �O��� c�  � X< 9�4�� �46� � =6+�� �4����f���  �B<  �4� Y�4\B"4 4� .

������� 7�� �4�82<�Z� =�	= �� ��� �8�4/ �	��-,2/ �+ �� 4��� ���@�+ �</ +��� � ���@> vt���� ,,0. 
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