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SECTION I 
 

INTRODUCTION 
 
����� 3XUSRVH��7KH�SXUSRVH�RI�9ROXPH�,,�LV�WR�VWDQGDUGL]H�-RLQW�2LO�$QDO\VLV�3URJUDP��-2$3��RSHUDWLQJ�
SURFHGXUHV�DQG�SURYLGH�VWDQGDUGL]DWLRQ�JXLGDQFH�IRU�-2$3�ODERUDWRULHV��
�
����� $SSOLFDELOLW\��7KH�SURYLVLRQV�RI�WKLV�PDQXDO�DSSO\�WR�DOO�DFWLYLWLHV�RI�WKH�'HSDUWPHQWV�RI�WKH�$UP\��1DY\��DQG�
WKH� $LU� )RUFH� SDUWLFLSDWLQJ� LQ� WKH� -2$3� DQG�W R� ODERUDWRULHV� RSHUDWLQJ� XQGHU� FRQWUDFW� RU� PXWXDO� DVVLVWDQFH�
DJUHHPHQWV���
�
����� � 0DQXDO�&KDQJH�3URFHGXUHV��'HWDLOHG�SURFHGXUHV�IRU�PDQXDO�FKDQJHV�DUH�FRQWDLQHG�LQ�9ROXPH�,��
� �
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SECTION II 
 

SPECTROMETRIC LABORATORY OPERATING REQUIREMENTS 
 
����� ,QWURGXFWLRQ�� 7KLV� VHFWLRQ� FRQWDLQV� LQIRUPDWLRQ� DQG�L QVWUXFWLRQV� UHJDUGLQJ� VSDFH� DQG�V WDIILQJ� UHTXLUHPHQWV��
DQG� HTXLSPHQW� DQG�F RQVXPDEOH� VXSSOLHV� WKDW� DUH� UHFRPPHQGHG� IRU� RSHUDWLRQ� RI� D� -2$3� ODERUDWRU\� SHUIRUPLQJ�
VSHFWURPHWULF� DQDO\VLV��$GGLWLRQDO� LQIRUPDWLRQ� IRU� ODERUDWRULHV�SHUIRUPLQJ�SK\VLFDO� SURSHUW\� WHVWLQJ� LV� FRQWDLQHG� LQ�
6HFWLRQ�,9��
�
����� )DFLOLWLHV��/DERUDWRU\�VTXDUH�IRRWDJH�VSDFH�UHTXLUHPHQWV�KDYH�EHHQ�RPLWWHG�IRU�IL[HG�ODQG�EDVHG�ODERUDWRULHV�
VLQFH�RSHUDWLRQDO�UHTXLUHPHQWV��ZRUN�ORDGLQJ��VHUYLFH�GLUHFWLYH�VSHFLILFDWLRQV��DQG�IDFLOLW\�DYDLODELOLW\�YDU\�VR�ZLGHO\�
EHWZHHQ�VHUYLFH�DFWLYLWLHV��$FWLYLWLHV�H[SHULHQFLQJ�SUREOHPV�ZLWK� VSDFH� UHTXLUHPHQWV� VKRXOG� UHIHU� LQTXLULHV� WR� WKH�
DSSURSULDWH�VHUYLFH�RLO�DQDO\VLV�SURJUDP�PDQDJHU��
�

D�� 6KLSERDUG�/DERUDWRULHV��7KH�RSWLPXP�VKLSERDUG�ODERUDWRU\�VKRXOG�KDYH�����VTXDUH�IHHW�RI�ZRUNLQJ�DUHD�
WR�DOORZ�IRU�VHPL�SHUPDQHQW�VSHFWURPHWHU�VKRFN�PRXQWLQJ�ZLWK�DGHTXDWH�EXONKHDG�FOHDUDQFH�WR�DOORZ�DFFHVV�WR�
HTXLSPHQW�IRU�UHTXLUHG�PDLQWHQDQFH�DQG�VHUYLFLQJ�DQG�WR�SURYLGH�DGHTXDWH�VSDFH�IRU�DGPLQLVWUDWLYH�UHFRUGV�ILOLQJ�
DQG� VWRUDJH� RI� VXSSOLHV� DQG� VSDUH� SDUWV�� 7KH� DUHD� PXVW� EH� IUHH� RI� H[SORVLYH�FRUURVLYH� IXPHV�� SURYLGHG� ZLWK�
SRVLWLYH�YHQWLODWLRQ�DQG�H[KDXVW��DQG�VKRXOG�EH�HQYLURQPHQWDOO\�FRQWUROOHG�ZLWK�UHVSHFW�WR�ERWK�WHPSHUDWXUH�DQG�
KXPLGLW\��
�

E�� 0RELOH�/DERUDWRU\��$�PRELOH�ODERUDWRU\�VKRXOG�KDYH�DW�OHDVW�����VTXDUH�IHHW�RI�IORRU�VSDFH��EH�FRPSOHWHO\�
VHOI�FRQWDLQHG��HTXLSPHQW��VXSSOLHV�DQG�ZRUN�VSDFH��DQG�FDSDEOH�RI�GHSOR\PHQW��7KH�VSHFWURPHWHU�VKRXOG�EH�VKRFN�
PRXQWHG� DQG� WKH� IDFLOLW\� VKRXOG� EH�F DSDEOH� RI� DLU� WUDQVSRUW� ZLWKRXW� DQ\� GLVDVVHPEO\�� $OO� HQYLURQPHQWDO� FRQWURO�
IHDWXUHV� VKRXOG� EH�EXL OW�LQ�� ZLWK� RQO\� H[WHUQDO� JURXQGLQJ� DQG�SR ZHU� SOXJ�LQ� UHTXLUHG� IRU� LPPHGLDWH� RSHUDWLRQDO�
FDSDELOLW\��
�
����� 6WDIILQJ�5HTXLUHPHQWV��6HH�6HFWLRQ�,9�IRU�SK\VLFDO�WHVWLQJ�PDQSRZHU�UHTXLUHPHQWV��
�

D�� 7KH�QXPEHU�RI�SHUVRQQHO�UHTXLUHG�IRU�D�ODERUDWRU\�ZLOO�YDU\�GHSHQGLQJ�RQ�WKH�DVVLJQHG�ZRUNORDG��WKH��
XWLOL]DWLRQ�RI�FLYLOLDQ�RU�PLOLWDU\�SHUVRQQHO�� WKH�XWLOL]DWLRQ�RI�PDQXDO�RU�DXWRPDWHG�GDWD� UHFRUGLQJ�DQG�WKH� W\SH�DQG�
ORFDWLRQ�RI�WKH�ODERUDWRU\��7KHVH�UHTXLUHPHQWV�DUH�WR�EH�XVHG�DV�JXLGHOLQHV�RQO\�DQG�DUH�FDOFXODWHG�EDVHG�VROHO\�RQ�
VSHFWURPHWULF� DQDO\VLV�� $GGLWLRQDO� VWDIILQJ� PD\� EH� QHFHVVDU\� IRU� SK\VLFDO� WHVWLQJ� PDQSRZHU� UHTXLUHPHQWV�� ,Q�
JHQHUDO��WKH�QXPEHU�RI�SHUVRQQHO�UHTXLUHG�IRU�VSHFWURPHWULF�DQDO\VLV�PD\�EH�FRPSXWHG�DV�IROORZV��
�

���� $XWRPDWLF�5HFRUGLQJ��3� �:������
�
���� 0DQXDO�5HFRUGLQJ��3� �:�����

�
3�� �QXPEHU�RI�SHUVRQQHO�UHTXLUHG�
:� �HVWLPDWHG�ZRUNORDG�LQ�VDPSOHV�SHU�PRQWK�

�
E�� $�FHUWLILHG�HYDOXDWRU�PXVW�EH�SUHVHQW�GXULQJ�DOO�KRXUV�RI�ODERUDWRU\�RSHUDWLRQV��$OO�$UP\�ODERUDWRULHV�PXVW��

HPSOR\�WZR�FHUWLILHG�HYDOXDWRUV�IXOO�WLPH��$UP\�UHTXLUHPHQWV�IRU�FHUWLILFDWLRQ�RI�ODERUDWRU\�HYDOXDWRUV�DUH�LQ�$SSHQGL[�
1��
�
����� -2$3�7UDLQLQJ��
�
� � D�� 7UDLQLQJ�&RXUVHV�$YDLODEOH�
�
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� � � �
�
� ���� 'HIHQVH�-RLQW�2LO�$QDO\VLV�3URJUDP�7UDLQLQJ�&RXUVHV�DYDLODEOH��
�
� � � � � 7LWOH� � � � � &RXUVH�1R��
�

� � � $WRPLF�(PLVVLRQ�6SHFWURPHWHU� � � � -�$=3�$��������
�

� � � 3K\VLFDO�3URSHUWLHV�7HVWLQJ� � � � -�$=3�$��������
�

� � � )HUURJUDSK\�7HVWLQJ� � � � � -�$=3�$��������
�

NOTE 
 

�7KH� $LU� )RUFH� 1RQ� 'HVWUXFWLYH� ,QVSHFWLRQ� �1',�� FRXUVH�� -�$%3�$�������� �RU� HTXLYDOHQW���
LQFOXGHV�HYDOXDWRU�WUDLQLQJ�DQG�RSHUDWLRQ�PDLQWHQDQFH�RI�WKH�0RGHO�0�VSHFWURPHWHU�HTXLYDOHQW�
WR�WUDLQLQJ�SURYLGHG�LQ�FRXUVH�-�$=3�$���������

�
���� $�PRGHO�0�VSHFWURPHWHU�PDLQWHQDQFH�WUDLQLQJ�FRXUVH�LV�DYDLODEOH�IURP�6SHFWUR��,QF��

�
NOTE 

 
� ,W�LV�KLJKO\�UHFRPPHQGHG�WKDW�SHUVRQQHO�VFKHGXOHG�IRU�VSHFWURPHWHU�PDLQWHQDQFH�WUDLQLQJ�
SRVVHV�DQ�HOHFWURQLFV�EDFNJURXQG��

�
E�� 7UDLQLQJ�5HTXHVWV���7UDLQLQJ�5HTXHVWV²VXEPLW�WUDLQLQJ�UHTXHVWV�LQ�DFFRUGDQFH�ZLWK�

HVWDEOLVKHG�VHUYLFH�SURFHGXUHV�´���� � � � � �
�
����� -2$3�/DERUDWRU\�,QVWUXPHQWV��7KH�IROORZLQJ�DWRPLF�HPLVVLRQ�URWURGH�LQVWUXPHQWV�DUH�DSSURYHG�IRU�XVH�LQ�WKH�

-2$3�DQG�DUH�HOLJLEOH�IRU�-2$3�FHUWLILFDWLRQ�ZKHQ�HQUROOHG�DQG�RSHUDWHG�E\�'2'�ODERUDWRU\�SHUVRQQHO��
�
D�� 6SHFWUR��,QF��0RGHO�0��7KH��0��KDV�PDQ\�RI�WKH�IHDWXUHV�RI�WKH��3OXV���$GGLWLRQDOO\��LW�KDV�PDQ\�EXLOW�LQ��

VDIHW\�IHDWXUHV�IRU�SRZHU�DSSOLFDWLRQV�DQG�URXWLQH�RSHUDWLRQ�� ,W�DOVR�ZDV�GHVLJQHG�IRU�ERWK� ODERUDWRU\�DQG�PRELOLW\�
XVH��,W�DOVR�KDV�FRPSXWHU�DVVLVWHG�VWDQGDUGL]DWLRQ�FDSDELOLW\���7KH�VSHFWURPHWHU�LV�FRQILJXUHG�IRU�WKH�ILIWHHQ�-2$3�
HOHPHQWV��
�

E�� 6SHFWUR��,QF��0RGHO�0�1���7KH��0�1��LV�HVVHQWLDOO\�WKH�VDPH�DV�WKH��0����7KH��0�1�KDV�HOHFWURPDJQHWLF�
,QWHUIHUHQFH��(0,��SURWHFWLRQ�WKDW�PHHWV�WKH�UHTXLUHPHQWV�RI�WKH�86�1DY\���$GGLWLRQDOO\��WKH��0�1��KDV�D�FRQYHQLHQW�
SRUW�IRU�PHDVXULQJ�WKH�VRXUFH�IUHTXHQF\���$GMXVWPHQW�RI�WKH�VRXUFH�IUHTXHQF\�LV�PDGH�ZLWK�D�FRQWURO�WKDW�KDV�EHHQ�
SODFHG�LQ�WKH�EXUQ�FKDPEHU��
�
����� 2WKHU�-2$3�,QVWUXPHQWDWLRQ�
�

D�� )RXULHU�7UDQVIRUP�,QIUDUHG��)7�,5��2LO�$QDO\]HU�6SHFWURPHWHU���7KH�)7�,5�VSHFWURPHWHU�V\VWHP��
TXDQWLWDWLYHO\�PHDVXUHV�IXHO��FRRODQW��ZDWHU��DQG�PRQLWRUV�R[LGDWLRQ��RLO�DGGLWLYH�GHSOHWLRQ�� OXEULFDWLRQ�GHJUDGDWLRQ��
DQG� LQFRUUHFW� IOXLG�FRQWDPLQDWLRQ�� �7KH�)7�,5�VSHFWURPHWHU� WHFKQRORJ\�SURYLGHV�D�PHDQV� WR�HYDOXDWH�D�YDULHW\�RI�
IOXLG�FRQGLWLRQV�WKDW�OHDG�WR�FRPSRQHQW�IDLOXUHV�LQ�RLO�OXEULFDWLRQ�V\VWHPV��
�

E�� $XWRPDWHG�)HUURJUDSK\��3HUVRQDO�FRPSXWHU�EDVHG�DSSOLFDWLRQ�IRU�GHEULV�DQG�ZHDU�SDUWLFOH�DQDO\VLV�DQG�
WUHQGLQJ� WKDW� KDV� VRIWZDUH� FDSDELOLW\� LQ� WUHQGLQJ� HYDOXDWLRQ� WHFKQLTXHV�� �) HUURJUDSK\� LV� XVHG� LQ� VXSSRUW� RI� ILQH�
ILOWUDWLRQ�HTXLSSHG�FRPSRQHQWV� WR� LGHQWLI\� DEQRUPDO� FRPSRQHQW� IDLOXUHV� WKURXJK�HQKDQFHG�GLDJQRVWLF� WHFKQLTXHV��
)HUURJUDSK\�GHWHFWLRQ�UDQJHV�IURP���WR�����PLFURQV�VL]H�ZHDU�SDUWLFOHV��,URQ��)H��LV�WKH�SULPDU\�HOHPHQW�HYDOXDWHG�
IRU�W\SHV�RI�ZHDU�VXFK�DV�VSDOOLQJ��UXEELQJ��DQG�FXWWLQJ�ZHDU�SDUWLFOHV��
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�
����� ,QVWUXPHQW�5HTXLUHPHQWV��
�

D�� (QYLURQPHQWDO�FRQWUROV��,I�SRVVLEOH��WHPSHUDWXUH�DQG�KXPLGLW\�VKRXOG�EH�FRQWUROOHG�WR������q)�DQG���
DSSUR[LPDWHO\����SHUFHQW�RU�OHVV�UHODWLYH�KXPLGLW\���,I�QR�FRQWUROV�DUH�DYDLODEOH��VSHFWURPHWHU�VWDQGDUGL]DWLRQ�ZLOO�EH�
PRUH� IUHTXHQW�� �, I�D�FRPSXWHU� LV�XVHG�RU� LV�DQ� LQWHJUDO�SDUW�RI� WKH� LQVWUXPHQW��SUREOHPV�PD\�RFFXU� LI�H[FHVVLYH�
KHDW� LV�HQFRXQWHUHG��)RU�VSHFWURPHWHUV�GHVLJQHG� IRU�PRELOLW\�SXUSRVHV�� WKHVH� UHTXLUHPHQWV�DUH�QRW�QHFHVVDU\��
+RZHYHU�� IRU�HIILFLHQW�FRPSXWHU�RSHUDWLRQ�DQG� WR�SUHYHQW� IUHTXHQW�VWDQGDUGL]DWLRQ�� LW� LV�DGYLVDEOH� WR�KDYH�VRPH�
FRQWURO�RYHU�WKH�HQYLURQPHQW��HYHQ�LQ�D�PRELOLW\�HQYLURQPHQW��
�

E�� 3RZHU�UHTXLUHPHQWV��5HIHU�WR�WKH�VSHFWURPHWHU�PDQXIDFWXUHU
V�LQIRUPDWLRQ�FRQFHUQLQJ�WKH�DSSOLFDWLRQ��
SRZHU�WR�WKH�LQVWUXPHQW�DV�WKH�UHTXLUHPHQWV�YDU\�IURP�LQVWUXPHQW�WR�LQVWUXPHQW�DQG�FRXQWU\�WR�FRXQWU\����(QVXUH�WKDW�
DOO�PHDVXUHV�DUH�WDNHQ�WR�VHW�XS�WKH�LQVWUXPHQW�IRU�WKH�FRUUHFW�YROWDJH�DQG�IUHTXHQF\��+]��EHIRUH�DSSO\LQJ�SRZHU��,I�
D�PXOWLPHWHU�LV�DYDLODEOH��HQVXUH�WKH�YROWDJH�LV�FRQVWDQW�DQG�ZLWKLQ�VSHFLILFDWLRQV��
�

F�� ([KDXVW�YHQW��)XPHV�IURP�WKH�VSHFWURPHWHU�PXVW�EH�YHQWHG�WR�WKH�RXWGRRUV�WR�SURWHFW�WKH�RSHUDWRU���,I�\RX��
DUH� RSHUDWLQJ� WKH� VSHFWURPHWHU� RXWGRRUV�ZLWK�PRELOLW\� HTXLSPHQW�� YHQW� WKH� H[KDXVW� DZD\� IURP� WKH� RSHUDWRU� WR� D�
VXIILFLHQW�GLVWDQFH�WR�DYRLG�LQKDODWLRQ�RI�IXPHV��
�
������ /DERUDWRU\�6XSSOLHV�5HTXLUHG��
�

D�� 6SHFWURPHWULF�2LO�6WDQGDUGV��7KH�VDPH�VWDQGDUGV�DUH�XVHG� IRU� WKH�VWDQGDUGL]DWLRQ�RI�DWRPLF�HPLVVLRQ�
DQG�DWRPLF�DEVRUSWLRQ�VSHFWURPHWHUV��

�
���� 'HVFULSWLRQ��7KH�'����VWDQGDUGV�FRQWDLQ�WKH�VDPH�ZHLJKW�RI�HDFK�RI����HOHPHQWV��DOXPLQXP��

FKURPLXP�� FRSSHU�� LURQ�� OHDG�� PDJQHVLXP�� QLFNHO�� VLOLFRQ�� VLOYHU�� VRGLXP�� WLQ�� DQG� WLWDQLXP��� 7KH� '��� VWDQGDUGV�
FRQWDLQ�WKH�VDPH�ZHLJKW�RI�HDFK�RI���HOHPHQWV��ERURQ��PRO\EGHQXP��DQG�]LQF����7KH�'������330�VWDQGDUG�LV�D�EDVH�
RLO�ZLWK�QR�HOHPHQWV�DGGHG�� � ,Q� WKH�PDQXIDFWXUH�RI� WKH�'����DQG�'���VWDQGDUGV��VROXEOH�FRPSOH[�PHWDOOR�RUJDQLF�
FRPSRXQGV�DUH�EOHQGHG�LQ�K\GURFDUERQ�EDVH�RLO�ZLWK�D�VWDELOL]LQJ�DJHQW���$OO�VWDQGDUGV�KDYH�D�PLQLPXP�IODVK�SRLQW�
RI����q)�������q&��DQG�D�YLVFRVLW\�RI�DSSUR[LPDWHO\�����FHQWLVWRNHV�DW����q)������q&���
�
� ���� 2UGHULQJ� 6WDQGDUGV�� 7KH� '����� 330�� '����� DQG�' ��� VWDQGDUGV� DUH� DYDLODEOH� LQ� ��RXQF H� ERWWOHV�
WKURXJK�QRUPDO�VXSSO\�VRXUFHV�DV�VWRFN�QXPEHUHG�LWHPV���7KH�'�����330�DQG�'����VWDQGDUGV�DUH�PDQXIDFWXUHG�
E\� WKH� -RLQW�2LO�$QDO\VLV�3URJUDP�7HFKQLFDO�6XSSRUW�&HQWHU��3HQVDFROD��)ORULGD�� DQG�DUH�GLVWULEXWHG� WR�DOO� XVHUV�
WKURXJK� WKH� ,WHP�0DQDJHU�� WKH� 'HIHQVH� 6XSSO\� &HQWHU� 5LFKPRQG�� ���- HIIHUVRQ� 'DYLV� +LJKZD\�� 5LFKPRQG�� 9$�
������������
�
� � � � �D�� 6WDQGDUGV�DYDLODEOH��
�
� � � � � � � � � � � $YDLODEOH�
� 'HVLJQDWLRQ� � � 


(OHPHQWV� � � � &RQFHQWUDWLRQV�� � � 6KHOI�/LIH�
�

� � '���� � � � � 1RQH� � � � � �� � � � � 
���PRQWKV�
�

� � '��� � � � %��0R��=Q� � � � � ���� � � � � 
���PRQWKV�
�

� � '���� � � � )H��$O��&U��&X��3E��1D� � � 

���������� � � � � 
���PRQWKV�
� � � � � � 0*��1L��6L��$J��6Q��7L� � � �������������
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�
* Shelf/service life assigned to Spectrometric Oil Standards is finite with no extensions allowed. 

Standards reaching service life shall be locally disposed of in accordance with applicable service 
regulations.  Report any attempt to extend shelf life of the spectrometric standards to the JOAP TSC 
and the service program manager.�

�
NOTE 

� �
� 8S�WR���ERWWOHV�RI�H[SLUHG�RLO�VWDQGDUGV��QRUPDOO\�UHIHUUHG�WR�DV��VORS�RLO���PD\�EH�UHWDLQHG�IRU�XVH�IRU�ZDUP�XS�

EXUQV�� �+ LJKHU�FRQFHQWUDWLRQV�RI�H[SLUHG�VWDQGDUGV�VXFK�DV���������RU�����SSP�DUH�EHVW� IRU� WKLV�SXUSRVH��
7KHVH�VORS�RLO�ERWWOHV�PXVW�EH�FOHDUO\�PDUNHG�RQ�WKH�ODEHO�DV�VORS�RLO���³IRU�ZDUP�XS�EXUQV�RQO\��WR�HQVXUH�WKDW�
WKH\�DUH�QRW�XVHG�IRU�VWDQGDUGL]DWLRQ�RI�WKH�VSHFWURPHWHU��

�


� 7KH���330�FRQFHQWUDWLRQ�LV�QRW�DSSOLFDEOH�WR�$2$3�ODERUDWRULHV��



� � -2$3�HOHPHQWV�DQG�WKHLU�V\PEROV�DUH�DV�IROORZV��
�

(OHPHQW�
�
$OXPLQXP�
%DULXP�
%RURQ�
&DGPLXP�
&KURPLXP�
&RSSHU�
,URQ�
/HDG�
0DJQHVLXP�
0DQJDQHVH�
0RO\EGHQXP�

6\PERO�
�

$O�
%D�
%�
&G�
&U�
&X�
)H�
3E�
0J�
0Q�
0R�

(OHPHQW�
�
1LFNHO�
6LOLFRQ�
6LOYHU�
6RGLXP�
7LQ�
7LWDQLXP�
=LQF�

6\PERO�
�
1L�
6L�
$J�
1D�
6Q�
7L�
=Q
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�E�� $SSOLFDEOH�VWRFN�QXPEHU�IRU�WKH�]HUR�330��'���DQG�'����VWDQGDUGV�DUH�DV�IROORZV��
�

�
330�&RQFHQWUDWLRQ�

�
��
��
���
���
���

�����'����
�����'�����

����

�
1DWLRQDO�6WRFN�1XPEHU�
�
�50�������������������6;�
�50�������������������6;�
�50�������������������6;�
�50�������������������6;�
�50�������������������6;�
�50�������������������6;�
�50�������������������6;�
�50�������������������6;�

�
���� 6WRFNLQJ�6WDQGDUGV���'XH�WR�VKHOI�OLIH�FRQWURO�UHTXLUHPHQWV�RI�VSHFWURPHWHU�RLO�VWDQGDUGV��ORFDO�VXSSO\�

GHSDUWPHQWV� DUH� SURKLELWHG� IURP�PDLQWDLQLQJ� VWDQGDUGV� LQ� VWRFN�� � 6WDQGDUGV� RUGHUHG� WKURXJK� ORFDO�
VXSSO\�DFWLYLWLHV�ZLOO�EH�IRUZDUGHG�IURP�WKH�1DY\�,QYHQWRU\�&RQWURO�3RLQW�VWRFNLQJ�SRLQW���7KHUHIRUH��LW�
LV�UHFRPPHQGHG�WKDW� ODERUDWRULHV�IUHTXHQWO\� LQYHQWRU\�VWDQGDUGV�RQ�KDQG��PDLQWDLQ�QR�PRUH�WKDQ���
PRQWKV�XVDJH�OHYHO�RQ�KDQG��DQG�RUGHU�UHSODFHPHQW�VWRFN����WR����GD\V� LQ�DGYDQFH�RI�DQWLFLSDWHG�
UHTXLUHPHQWV��

�
E�� (OHFWURGHV��%RWK�GLVF�DQG�URG�HOHFWURGHV�OLVWHG�EHORZ�DUH�RSHUDWLQJ�DFWLYLW\�H[SHQVH�LWHPV�DQG�PXVW�EH��

RUGHUHG�WKURXJK�QRUPDO�VXSSO\�FKDQQHOV�IURP�'HIHQVH�*HQHUDO�6XSSO\�&HQWHU��5LFKPRQG��9$��������$�VXJJHVWHG�
��PRQWK� VXSSO\� LV� OLVWHG� LQ� WDEOH� ����� )RU� D�O LVW� RI� -2$3� WHVWHG� DQG�DSSU RYHG� HOHFWURGHV�� H�PDLO� D�U HTXHVW� WR��
FRUU#MRDSWVF�QDY\�PLO�

�
(OHFWURGH�

�
5RG����LQFKHV�ORQJ��
'LVF��������LQFK�WKLFN��

�
3�1�
�

0���������
0���������

8QLW�RI�
,VVXH�
�

%R[�����HD��
%R[������HD��

�
161�

�
�����������������
����������������

�
TABLE 2-1. QUANTITIES OF ELECTRODES AND BOTTLE CAPS FOR SIX (6) MONTHS 

 
([SHFWHG�1XPEHU�RI�
6DPSOHV�SHU�0RQWK�

�
'LVF�

(OHFWURGHV� �
5RG�

�
%RWWOH�&DSV�

�

���8S�WR������
�����WR������
�����WR������

�

���ER[HV�
���ER[HV�
���ER[HV�

�
�

����ER[HV�
���ER[HV�
���ER[HV�

�

��������
�������
�������

�
NOTE 

 
6KLSERDUG� DQG�P RELOH� ODERUDWRULHV� VKRXOG� RUGHU� VXIILFLHQW� HOHFWURGHV� WR� ODVW� D�I XOO�
GHSOR\PHQW�� 6L[�LQFK� URG� HOHFWURGHV� QRUPDOO\� SURYLGH� IRU� ���W R� ���DQDO \VHV�� GLVF�
HOHFWURGHV�DUH�IRU�RQH�WLPH�XVH�RQO\��� ,QGLYLGXDO�SDFNDJHV�RI�HOHFWURGHV�VKRXOG�QRW�EH�
RSHQHG�XQWLO�QHHGHG��DQG�GLIIHUHQW�PDQXIDFWXUHU
V�HOHFWURGHV�VKRXOG�QRW�EH�LQWHUPL[HG�
�VHH�SDUDJUDSK�������

�
� F�� 2LO�6DPSOH�&RQWDLQHUV��
�

���� %RWWOH� FDSV�161�������������������ZLWK�QRPHQFODWXUH�RI�&DS��6FUHZ��%RWWOH�	�-DU��3�1����������
VL]H���PP��ZKLWH�XUHD� OLQHUOHVV�SODVWLF�ZLOO� EH�XVHG� IRU� SHUIRUPLQJ� VDPSOH�DQDO\VLV�ZKHQ�D� -2$3�
DSSURYHG�FDS�LV�QRW�SURYLGHG�ZLWK�WKH�RLO�DQDO\VLV�ERWWOH���7KH\�PD\�EH�REWDLQHG�HLWKHU�WKURXJK�QRUPDO�
VXSSO\�FKDQQHOV�RU�E\�RSHQ�SXUFKDVH���$�VXJJHVWHG�VL[�PRQWK�VXSSO\�LV�OLVWHG�LQ�WDEOH������
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�
���� 5HXVDEOH�IOXLG�KROGHUV��DOXPLQXP�ERDWV��DUH�XVHG�IRU�GDLO\�VWDQGDUGL]DWLRQ�DQG�GDLO\�VWDQGDUGL]DWLRQ��
FKHFNV�RI�DWRPLF�HPLVVLRQ�URWURGH�VSHFWURPHWHUV�DQG�DUH�DYDLODEOH�WKURXJK�QRUPDO�VXSSO\�FKDQQHOV�XQGHU�
161��������������������

�
� G�� � 0LVFHOODQHRXV�6XSSOLHV��
�
� � ���� $WRPLF�$EVRUSWLRQ�6SHFWURSKRWRPHWHU�(TXLSSHG�/DERUDWRULHV��
�

,WHP�
�

&OHDQLQJ�&RPSRXQG�
7RZHO��3DSHU����6T�,Q��
'LVN��)LOWHU����PP����
V�
'LOXWHU�
�
'LVF��%DFWHULDO�
� )LOWHULQJ�
$FHW\OHQH��7HFKQLFDO�
&\OLQGHU�
� &\OLQGHU�*DV�1LWURXV������JDO��
� &\OLQGHU�*DV�1LWURXV�
� � ������JDO��
� 1LWURXV�2[LGH������JDO��
� 1LWURXV�2[LGH�������JDO��
)LOWHU��'LVF�
� $FHWRQH��7HFKQLFDO�
� 0HWK\O�,VREXW\O�
� � .HWRQH��0,%.��
� ;\OHQH�
� 6\ULQJH��+\SRGHUPLF��
� � ��PO�
� 6\ULQJH��+\SRGHUPLF��
� � ���PO�
� 7HVW�7XEH����[�����00�
� 7XELQJ��������,�'��[�
� � ������2�'��

8QLW�RI�,VVXH�
�

� � � � 47�
%;���������HD��
%;��������HD��
($�
�
3*�
�
&)�
�
($�
($�
�
($�
($�
($�
&1����JDO��
*/�
�
*/�
($�
�
($�
�
3*������HD��
($�

1DWLRQDO�6WRFN�1R��
�

�����������������
�����������������
�����������������
$PHULFDQ�6FLHQWLILF�
3URG��3�1�3��������
�����������������
�
�����������������
�
�����������������
�����������������
�
�����������������
�����������������
�����������������
�����������������
�����������������
�
�����������������
�����������������
�
�����������������
�
�����������������
3HUNLQV�(OPHU�3�1�
�����33(����6�

�
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� � �
� � ���� $WRPLF�(PLVVLRQ�6SHFWURPHWHU�(TXLSSHG�/DERUDWRULHV��
�

,WHP�
�

&OHDQLQJ�&RPSRXQG�
3DSHU�7RZHO�
'LVN�)LOWHU�
6WRS�:DWFK�7%,�
8OWUDVRQLF�&OHDQHU�
�%)��
2SWLFDO�$OLJQPHQW�)L[WXUH�
$GMXVWPHQW�)L[WXUH�
(OHFWURGH�6KDUSHQHU�

�
�

8QLW�RI�,VVXH�
�

47�
���6T�,Q��
���PP����
V�
($�
($�
�
($�
($�
($�
�
�
�
�

1DWLRQDO�6WRFN�1R��
�

�����������������
�����������������
�����������������
�����������������
�����������������
�
�����������������
�����������������
�����������������
�
�
�
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���� (OHFWURQ�VROYHQW�KDV�EHHQ�DSSURYHG�IRU�XVH�LQ�WKH�-2$3�SURJUDP�DV�D�UHSODFHPHQW�IRU�
7ULFKORURHWKDQH���6HH�SDUDJUDSK�����E�����IRU�XQLWV�RI�LVVXH�DQG�161¶V�
�
����� )RUPV�5HTXLUHG��
�
� D� 2LO�$QDO\VLV�5HFRUG��''�)RUP�������LV�UHTXLUHG�IRU�WKRVH�ODERUDWRULHV�SHUIRUPLQJ�PDQXDO�UHFRUGLQJ�RI�RLO��
DQDO\VLV�GDWD�DQG�LV�DYDLODEOH�WKURXJK�QRUPDO�IRUPV�GLVWULEXWLRQ�FKDQQHOV��
�

E��� 2LO� $QDO\VLV� 5HTXHVW� �''� )RUP� ������ PD\� EH� UHTXLUHG� E\� WKH� ODERUDWRU\� WR� UHSODFH� GDPDJHG� RU� RLO�
VRDNHG��

FRSLHV�IRU�DQDO\VLV�UHVXOWV�HQWU\�DQG�UHWXUQ�WR�FXVWRPHU�DFWLYLWLHV��DV�UHTXLUHG�E\�VHUYLFH�SROLF\���
�
� F�� 2LO�$QDO\VLV�5HFRPPHQGDWLRQ�DQG�)HHGEDFN�)RUP��'$�)RUP������5��$UP\�ODERUDWRULHV���
�
������ 3XEOLFDWLRQV�5HTXLUHG���
�
�����������������7KH�IROORZLQJ�SXEOLFDWLRQV�DUH�UHTXLUHG�IRU�GDLO\�RSHUDWLRQDO�UHIHUHQFH�JXLGHV�IRU�RLO�DQDO\VLV�ODERUDWRULHV�
DV�LQGLFDWHG��
�
� D�� $OO�2LO�$QDO\VLV�/DERUDWRULHV��
�
� � ���� 0HVVDJH�$GGUHVV�'LUHFWRU\���$UP\�'$�3DPSKOHW��������1DY\�861�3/$'����DV�DSSURSULDWH��
�

���� -RLQW�2LO�$QDO\VLV�3URJUDP�0DQXDO��1$9$,5�����������70���������7�2�����������$OO�ODERUDWRULHV�
VKRXOG� KDYH� 9ROXPHV� ,�� ,,� DQG�, ,,�� /DERUDWRULHV� SURYLGLQJ� VXSSRUW� IRU� QRQDHURQDXWLFDO� HTXLSPHQW� � VKRXOG� KDYH�
9ROXPH�,9��

�
� � ���� $'3�6\VWHP�8VHUV�*XLGH��DV�DSSOLFDEOH���
�
� E�� /DERUDWRULHV�8VLQJ�$�(��8����
�
� � ���� 0DLQWHQDQFH�0DQXDO�6XSSOHPHQW��1$9$,5������%)��������$UP\�DQG�1DY\��
�
� � ���� 7HFKQLFDO�0DQXDO��3HULRGLF�0DLQWHQDQFH�5HTXLUHPHQWV�0DQXDO�)OXLG�$QDO\VLV�6SHFWURPHWHU�
�$�(��8�����$�)$6��&��1$9$,5������������������1DY\�RQO\��
�
� F�� /DERUDWRULHV�XVLQJ�6SHFWUR��,QF��0RGHO�0�DQG�0�1��VSHFWURPHWHUV��
�

������6SHFWUR��,QF��0RGHO�0�1�2SHUDWLRQ�DQG�8VHU�0DLQWHQDQFH�0DQXDO��8��6��$LU�)RUFH�7�2����%���������
DQG�8�6��1DY\�1$������%)�����

�
� G�� $UP\�2LO�$QDO\VLV�3URJUDP�ODERUDWRULHV���8S�WR�GDWH�YHUVLRQV�RI�WKH�IROORZLQJ�UHTXLUHG�SXEOLFDWLRQV�FDQ�EH�
IRXQG�RQ�WKH�ZHE�DW�KWWS���ZZZ�DSG�DUP\�PLO���
�
� � ���� $UP\�5HJXODWLRQ����������WKH�-RLQW�2LO�$QDO\VLV�3URJUDP��-2$3��SROLFLHV��JRDOV�DQG�UHVSRQVLELOLWLHV��
��
� � ���� $UP\�5HJXODWLRQ��������WKH�$UP\�0DWHULHO�0DLQWHQDQFH�3ROLF\��
�

���� $0&�5HJXODWLRQ��������WKH�$UP\�2LO�$QDO\VLV�3URJUDP��$2$3���
�

���� $UP\�3DPSKOHW��$UP\�0DLQWHQDQFH�0DQDJHPHQW�6\VWHP��7$006��8VHUV¶�*XLGH��'$�3$0��������
�

���� $UP\�3DPSKOHW��)XQFWLRQDO�8VHU�0DQXDO�IRU�WKH�$UP\�0DLQWHQDQFH�0DQDJHPHQW�6\VWHP��7$006��
��$YLDWLRQ��'$�3$0����������

���� $2$3�*XLGH�IRU�/HDGHUV�DQG�8VHUV��7%����������
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SECTION III 
 

SPECTROMETRIC LABORATORY OPERATING PROCEDURES 
 
����� ,QWURGXFWLRQ��7KLV�VHFWLRQ�SURYLGHV�JHQHUDO�LQVWUXFWLRQV�FRQFHUQLQJ�ODERUDWRU\�RSHUDWLQJ�SURFHGXUHV��
ODERUDWRU\�UHSRUWV��UHTXHVWV�IRU�VSHFWURPHWHU�PDLQWHQDQFH��UHTXHVWV�IRU�WHFKQLFDO�DVVLVWDQFH�DQG�FRQWLQJHQF\�
RSHUDWLRQV���3URSHU�SHUVRQDO�SURWHFWLYH�HTXLSPHQW��33(��VKRXOG�EH�XVHG�LQ�DFFRUGDQFH�ZLWK�DSSOLFDEOH�PDWHULDO�
VDIHW\�GDWD�VKHHWV��06'6���
�
����� 6DPSOH�3URFHVVLQJ��
�

D�� 3URFHVVLQJ�DQG�HYDOXDWLRQ�SULRULW\�VKDOO�EH�DV�IROORZV��
�

���� 6SHFLDO�DHURQDXWLFDO��
�
���� 5RXWLQH�DHURQDXWLFDO��

�
���� 6SHFLDO�QRQDHURQDXWLFDO��

�
���� 5RXWLQH�QRQDHURQDXWLFDO��

�
E�� (DFK�ODERUDWRU\�VKDOO�SURFHVV�VDPSOHV��HYDOXDWH�UHVXOWV��DQG�WUDQVPLW�UHFRPPHQGDWLRQV�WR�WKH��

FXVWRPHU�DV�VRRQ�DV�SRVVLEOH�GXULQJ�QRUPDO�ZRUNLQJ�KRXUV�RQ�D�QRQ �UHLPEXUVDEOH�EDVLV�� �$HURQDXWLFDO�VDPSOHV�
VKDOO�EH�SURFHVVHG�ZLWKLQ����FORFN�KRXUV�RI�UHFHLSW�DQG�QRQDHURQDXWLFDO�VDPSOHV�ZLWKLQ����FORFN�KRXUV�RI�UHFHLSW��
ZHHNHQGV� DQG� KROLGD\V� H[FOXGHG�� � (TXLSPHQW� VSHFLILF� YDULDWLRQV� WR� WKHVH� WLPH� UHTXLUHPHQWV� DUH� QRWHG� LQ� WKH�
VSHFLILF�HTXLSPHQW�WDEOHV�LQ�YROXPHV�,,,�DQG�,9��

�
F�� ,I�GHOD\V�DUH�H[SHFWHG�LQ�SURFHVVLQJ�SULRULW\�VDPSOHV��WKH�ODERUDWRU\�VKDOO�QRWLI\�WKH�FXVWRPHU�DV��

VRRQ�DV�SRVVLEOH��
�
G�� 7KH�ODERUDWRU\�VKDOO�QRUPDOO\�UHTXHVW�D�VSHFLDO�VDPSOH�IRU�YHULILFDWLRQ�RI�DQDO\VLV�SULRU�WR�D��

UHFRPPHQGDWLRQ�IRU�PDLQWHQDQFH�DFWLRQ��
�
����� 'LVSRVDO�RI�2LO�6DPSOH�%RWWOHV�DQG�&DSV��$OO�RLO�VDPSOH�ERWWOHV��JODVV�DQG�SODVWLF���ERWWOH�FDSV��SODVWLF�WXELQJ�
DQG�XQXVHG�RLO�VKDOO�EH�VHJUHJDWHG�IRU�GLVSRVDO�DQG�GLVSRVHG�RI�LQ�DFFRUGDQFH�ZLWK�ORFDO�EDVH�UHTXLUHPHQWV��
�
����� 6SHFWURPHWHU�3UHSDUDWLRQ�DQG�2SHUDWLRQ��$OO�VSHFWURPHWHUV�UHTXLUH�SUHOLPLQDU\�SUHSDUDWLRQ�SULRU�WR��
RSHUDWLRQDO� XVH��'DLO\� VWDQGDUGL]DWLRQ� FKHFNV� LQ� DFFRUGDQFH�ZLWK� SURFHGXUHV� LGHQWLILHG� LQ� WKH�PDQXDOV� IRU� HDFK�
VSHFWURPHWHU� VKDOO� EH�SHU IRUPHG� RQFH� HDFK� GD\� SULRU� WR� RSHUDWLRQ�� ,I� WKH� GDLO\� VWDQGDUGL]DWLRQ� FKHFN� LV� RXW� RI�
DOORZDEOH� WROHUDQFHV�� D� FRPSOHWH� VWDQGDUGL]DWLRQ� VKDOO� EH� SHUIRUPHG� LQ� DFFRUGDQFH� ZLWK� WKH� DSSOLFDEOH�
VSHFWURPHWHU� PDQXDO�� $� FRPSOHWH� VWDQGDUGL]DWLRQ� VKDOO� EH�DF FRPSOLVKHG� DW� OHDVW� RQFH� HDFK� ZHHN�� &RUUHFW�
IUHTXHQF\��RU�EUHDNV�SHU�KDOI�F\FOH��LV�HVVHQWLDO�IRU�UHSHDWDEOH�UHVXOWV��7KRVH�VSHFWURPHWHUV�WKDW�GR�QRW�KDYH�DQ\�
DXWRPDWLF�IUHTXHQF\�DGMXVWPHQW�VKDOO�EH�FKHFNHG�DW�OHDVW�RQFH�HYHU\������EXUQV��3HULRGLF�VWDQGDUGL]DWLRQ�FKHFNV�
VKDOO�EH�PDGH�WKURXJKRXW�WKH�RSHUDWLRQDO�SHULRG��$W�D�PLQLPXP��WKHVH�FKHFNV�ZLOO�EH�PDGH�ZKHQ�VZLWFKLQJ�IURP�
DQDO\VLV�RI�DHURQDXWLFDO�WR�QRQ�DHURQDXWLFDO�VDPSOHV��RU�YLFH�YHUVD��DQG�ZKHQHYHU�WKH�VSHFWURPHWHU�KDV�QRW�EHHQ�
RSHUDWHG�IRU����PLQXWHV�RU�PRUH��7KH�IROORZLQJ�LQVWUXFWLRQV�DOVR�DSSO\��
�

D�� $OO�/DERUDWRULHV��3HUVRQQHO�VKDOO�QRW�VPRNH��HDW��RU�GULQN�LQ�FORVH�SUR[LPLW\�WR�RLO�DQDO\VLV
� HTXLSPHQW��VDPSOH�SUHSDUDWLRQ�DUHDV��RU�$'3�HTXLSPHQW��

�
E�� $WRPLF�(PLVVLRQ�/DERUDWRULHV��
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���� (OHFWURGHV��$Q�DQDO\VLV�REWDLQHG�RQ�D�VDPSOH�XVLQJ�RQH�PDQXIDFWXUHU¶V�HOHFWURGHV�ZLOO�
IUHTXHQWO\�YDU\�IURP�UHVXOWV�REWDLQHG�RQ�WKH�VDPH�VDPSOH�ZKHQ�XVLQJ�HOHFWURGHV�IURP�DQRWKHU�PDQXIDFWXUHU��
7KHUHIRUH��ZKHQ�D�FKDQJH�LV�PDGH�IURP�RQH�PDQXIDFWXUHU¶V�WR�DQRWKHU�PDQXIDFWXUHU¶V�HOHFWURGHV��HLWKHU�URG��
GLVF��RU�ERWK���RU�D�FKDQJH�LQ�ORW�RU�EDWFK�QXPEHU�RI�WKH�VDPH�PDQXIDFWXUHU�RFFXUV��D�GDLO\�VWDQGDUGL]DWLRQ�FKHFN�
PXVW�EH�SHUIRUPHG�XVLQJ�WKH�QHZ�HOHFWURGHV�EHIRUH�FRQWLQXLQJ�RSHUDWLRQV���$OVR��HQVXUH�WKDW�WKH�RSHUDWRU�
SHUIRUPV�D�GLVF�RIIVHW�SURFHGXUH�LI�WKLV�SURFHGXUH�LV�UHTXLUHG�IRU�WKH�VSHFWURPHWHU�LQ�XVH��W\SLFDOO\�6SHFWUR��,QF��
0RGHO�0�DQG�0�1����5HIHU�WR�WKH�VSHFWURPHWHU�PDQXDO��

�D�� 5RG�HOHFWURGHV�VKRXOG�EH�UHVKDUSHQHG�RQO\�RQ�RQH�HQG�DIWHU�HDFK�EXUQ��7KH�VKDUSHQLQJ�
SURFHVV�PXVW�UHPRYH�DOO�FRQWDPLQDWLRQ�IURP�WKH�SUHYLRXV�EXUQ��&RQWDPLQDWLRQ�LV�UHDGLO\�YLVLEOH�DV�
VWDLQV�GLVFRORUDWLRQV�RQ�WKH�IODW�IDFH�DQG�WKH�VLGHV�RI�WKH�HOHFWURGH�DQG�PXVW�EH�FRPSOHWHO\�UHPRYHG�LQ�RUGHU�WR�
SUHFOXGH�FRQWDPLQDWLRQ�RI�VXEVHTXHQW�DQDO\VLV�EXUQV��7KH�UHVKDUSHQHG�HQG�VKRXOG�KDYH�D�VPRRWK��SROLVKHG�
DSSHDUDQFH�DQG�WKH�VOLJKW�SRLQW�RQ�WKH�VKDUSHQHG�HQG�PXVW�EH�JHRPHWULFDOO\�FHQWHUHG��5RG�HOHFWURGHV�PXVW�QRW�
EH�KDQGOHG�E\�WKH�VKDUSHQHG�HQG�LQ�RUGHU�WR�DYRLG�FRQWDPLQDWLRQ��

�
�E�� 'LVF�HOHFWURGHV�DUH�IRU�RQH�WLPH�XVH�RQO\�DQG�PXVW�EH�GLVFDUGHG�DIWHU�HDFK�VDPSOH�

DQDO\VLV��(OHFWURGHV�VKRXOG�QRW�EH�SLFNHG�XS�RU�WRXFKHG�ZLWK�WKH�KDQGV�EXW�VKRXOG�DOZD\V�EH�KDQGOHG�ZLWK�D�
WLVVXH�WR�DYRLG�WKH�SRVVLELOLW\�RI�FRQWDPLQDWLRQ��'LVFV�VKRXOG�QRW�EH�SRXUHG�RXW�LQ�DQ�RSHQ�FRQWDLQHU��EXW�VKRXOG�
EH�OHIW�LQ�WKH�RULJLQDO�FRQWDLQHU�XQWLO�UHDG\�IRU�XVH��'URSSHG�RU�VSLOOHG�HOHFWURGHV�VKRXOG�EH�GLVFDUGHG�GXH�WR�WKH�
SRVVLELOLW\�RI�FRQWDPLQDWLRQ��
�

���� 6DPSOH�+ROGHUV���$OXPLQXP�ERDWV��161�������������������VKDOO�EH�XVHG�IRU�VWDQGDUGL]DWLRQ�
RI�WKH�-2$3�DWRPLF�HPLVVLRQ�URWURGH�VSHFWURPHWHU�DQG�IRU�GDLO\�VWDQGDUGL]DWLRQ�FKHFNV��$OXPLQXP�ERDWV�DUH�DOVR�
XVHG�IRU�DQ\�RWKHU�VSHFLDO�FKHFN�RU�SURFHVV�SHUIRUPHG�SULRU�WR�WKH�DQDO\VLV�RI�XVHG�IOXLGV��IRU�H[DPSOH�GLVN�URG�
RIIVHW�FKHFNV�DQG�RSWLFDO�SURILOLQJ�ZKHQ�UHTXLUHG���:KLWH�FDSV��161�������������������ZLOO�EH�XVHG�DV�VDPSOH�
KROGHUV�IRU�DOO�VDPSOH�DQDO\VHV�H[FHSW�ZKHQ�DQDO\]LQJ�ORZ�IODVK�SRLQW�IOXLGV��/RZ�IODVK�SRLQW�IOXLGV�VKDOO�EH�
DQDO\]HG�XVLQJ�WKH�DOXPLQXP�ERDW�ZLWK�FRYHU��161���������������������,I�DQ�LQVXIILFLHQW�DPRXQW�RI�IOXLG�LV�
DYDLODEOH�IRU�DQDO\VLV�WR�ILOO�D�FDS��DQ�DOXPLQXP�ERDW�PD\�EH�XVHG�IRU�WKH�DQDO\VLV���$OXPLQXP�ERDWV�DQG�FRYHUV�
PXVW�EH�WKRURXJKO\�FOHDQHG�EHIRUH�UHXVH���(OHFWURQ�LV�WKH�SULPDU\�IOXLG�UHFRPPHQGHG�IRU�FOHDQLQJ�WKH�DOXPLQXP�
ERDWV�DQG�FRYHUV���$Q\�VROYHQW�WKDW�GLVVROYHV�WKH�RLO�PD\�EH�XVHG��EXW�WKH�VROYHQW�PXVW�KDYH�QR�PHWDOOLF�FRQWHQW�
WR�FRQWDPLQDWH�WKH�ERDWV�DQG�FRYHUV�DQG�SUHVHQW�QR�VHULRXV�KHDOWK�ULVN�WR�WKH�XVHU�RU�WKH�HQYLURQPHQW��7KH�
VROYHQW�PXVW�DOVR�QRW�DIIHFW�WKH�VDPSOH�VWDQG�FRPSRQHQWV�ZKHQ�XVHG�IRU�FOHDQLQJ�WKH�VDPSOH�VWDQG���1R�FOHDQHU�
PD\�EH�XVHG�WKDW�KDV�D�IODVK�SRLQW�EHORZ�����GHJUHHV�)�RU�RQH�ZKLFK�LV�FRQVLGHUHG�DQ�R]RQH�GHSOHWLQJ�
VXEVWDQFH���&RQVXOW�ZLWK�\RXU�ORFDO�HQYLURQPHQWDO�SHUVRQQHO�WR�HQVXUH�WKDW�DQ\�IOXLG�WKDW�LV�XVHG�LV�FRPSOHWHO\�
VDIH�DQG�WKDW�FRUUHFW�XVDJH�DQG�GLVSRVDO�SURFHGXUHV�DUH�LQ�HIIHFW���+HUH�LV�LQIRUPDWLRQ�IRU�REWDLQLQJ�HOHFWURQ�����
�
� � � � � 8QLW�RI�,VVXH� � � � 161�

�
���JDOORQV�GUXP� � � � � �����������������
��JDOORQV� � � � � � �����������������
��JDOORQ� � � � � � �����������������
$HURVRO�VSUD\�����FDQV�SHU�ER[�� � �����������������
3XPS�VSUD\�����SHU�ER[�� � � �����������������

�
���� 6DPSOH�([FLWDWLRQ�6WDQG�&OHDQLQJ��7KH�H[FLWDWLRQ�VWDQG�DUHD�PXVW�EH�NHSW�FOHDQ�LQ�RUGHU�WR�

REWDLQ�DFFXUDWH�DQDO\VHV��'LUW�DQG�RLO��LQ�DGGLWLRQ�WR�GLVWRUWLQJ�VDPSOH�UHVXOWV��PD\�DOVR�FDXVH�KLJK�YROWDJH�DUFLQJ��
ZKLFK�PD\�UHVXOW�LQ�GDPDJH�WR�WKH�LQVWUXPHQW��$OO�SHUVRQQHO�PXVW�DGKHUH�WR�WKH�FOHDQLQJ�SURFHGXUHV�DQG�
VFKHGXOHV�JLYHQ�LQ�WKH�DSSOLFDEOH�LQVWUXPHQW�RZQHU¶V�PDQXDO��5HIHU�WR�SDJHV�����DQG������RI�WKLV�YROXPH�IRU�WKH�
DSSOLFDEOH�PDQXDO�QXPEHUV���

�
�
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�

����� 'DWD�5HFRUGLQJ��3URFHVVLQJ��DQG�:DUHKRXVLQJ�

D�� 7KH�86�$UP\�GDWD�LV�SURFHVVHG�DQG�ZDUHKRXVHG�E\�WKH�86�$UP\�3URJUDP�0DQDJHPHQW�RIILFH�DW�
5HGVWRQH�$UVHQDO��+XQWVYLOOH��$/��7KH�86�1DY\�GDWD�LV�SURFHVVHG�DQG�ZDUHKRXVHG�E\�WKH�86�1DY\�3URJUDP�
0DQDJHPHQW�RIILFH�DW�3HQVDFROD�1$6��3HQVDFROD��)/���7KH�86�$LU�)RUFH�GDWD�LV�SURFHVVHG�DQG�ZDUHKRXVHG�E\�
WKH�-2$3�76&�DW�3HQVDFROD�1$6��3HQVDFROD��)/��
� � �

� � ���� /DERUDWRULHV�VKDOO�VXEPLW�GDWD�WR�WKHLU�UHVSHFWLYH�VHUYLFH�GDWDEDVH�DV�GLUHFWHG�E\�WKH�6HUYLFH�
3URJUDP�0DQDJHU�RU�DV�FRQWDLQHG�LQ�9ROXPH�,��SDJH������

�
���� (DFK�6HUYLFH�3URJUDP�PDQDJHU�LV�UHVSRQVLEOH�IRU�URXWLQH�GDWD�WUDQVIHU�WR�WKH�RWKHU�VHUYLFHV��

�
NOTE 

 
-2$3�ODERUDWRU\�SHUVRQQHO�DUH�UHVSRQVLEOH�IRU�HQVXULQJ�WKDW�DOO�SURFHVVHG�RLO�DQDO\VLV�UHVXOWV�DUH�HQWHUHG�LQWR�
WKH�DSSOLFDEOH�VHUYLFH�GDWDEDVH��7KLV�LQFOXGHV�DVVLJQHG��WHPSRUDULO\�DVVLJQHG��WUDQVLHQW��DQG�GHSOR\HG�
DVVHWV��7KH�DQDO\VLV�LQIRUPDWLRQ�VKDOO�EH�VXSSOLHG�WR�WKH�RZQLQJ�RUJDQL]DWLRQ�RU�KRPH�EDVH�ORFDWLRQ�IRU�
GDWDEDVH�HQWU\�RU�XSGDWH�RI�UHFRUGV�DV�DSSOLFDEOH��5HWDLQ�D�FRS\�RI�WKH�DQDO\VLV�GDWD�XQWLO�UHFHLSW�LV�FRQILUPHG�
WR�HQVXUH�WKDW�QR�DQDO\VLV�GDWD�LV�ORVW��

$UP\�RQO\���7KH�$2$3�3URJUDP�0DQDJHU�ZLOO�SURYLGH�WHFKQLFDO�DVVLVWDQFH�DQG�LQLWLDWH�FRUUHFWLYH�VRIWZDUH�
SURJUDP�FKDQJHV�WR�WKH�2LO�$QDO\VLV�6WDQGDUG�,QWHUVHUYLFH�6\VWHP��2$6,6��ODERUDWRU\�RSHUDWLQJ�V\VWHP��,I�
2$6,6�VRIWZDUH�VXSSRUW�LV�UHTXLUHG��FRQWDFW�WKH�$2$3�0DQDJHU�DV�IROORZV�

$50<�2,/�$1$/<6,6�352*5$0�2)),&(�
86$0&�/2*,67,&6�6833257�$&7,9,7<�
$771�$0;/6�$2�%8,/',1*������
5('6721(�$56(1$/�$/������������
$2$3�+RW�/LQH�'61����������������������������
'DWD�)DFVLPLOH����������������������������
''1�DGGUHVV�ORJVD�DRDS#FRQXV�DUP\�PLO�
 

���� 'DWD�5HSRUWV���5RXWLQH�UHSRUWV�DUH�SURGXFHG�IURP�ODERUDWRULHV�DQG�IURP�WKH�VHUYLFH�GDWDEDVH��
([DPSOHV�RI�VRPH�RI�WKH�UHSRUWV�DYDLODEOH�DUH�LQFOXGHG�LQ�9ROXPH�,�LQ�DSSHQGLFHV�&�DQG�'��'�LV�$UP\�RQO\��

�
E�� $XWRPDWHG�ODERUDWRULHV��'HWDLOHG�LQIRUPDWLRQ�FRQFHUQLQJ�DXWRPDWHG�V\VWHPV�WR�DFFHVV�WKH�FRPSXWHU�

ILOH�GDWD�DQG�IRU�HQWU\�RI�YDULDEOH�VDPSOH�GDWD�LQWR�WKH�FRPSXWHU�ILOHV��(QWU\�RI�VDPSOH�DQDO\VLV�GDWD�RQ�WKH�''�
)RUP������E\�WKH�ODERUDWRU\�LV�QRW�UHTXLUHG�XQOHVV�UHTXLUHG�E\�LQGLYLGXDO�VHUYLFH�SROLF\�IRU�UHWXUQ�RI�WKH�''�)RUP�
�����WR�WKH�FXVWRPHU��
�

���� 7KH�''�)RUP������LV�XVHG�DV�D�VRXUFH�GRFXPHQW�IRU�EDVLF�LQIRUPDWLRQ�WR�DFFHVV�WKH�
FRPSXWHU�ILOH�GDWD�DQG�IRU�HQWU\�RI�YDULDEOH�VDPSOH�GDWD�LQWR�WKH�FRPSXWHU�ILOHV��(QWU\�RI�VDPSOH�DQDO\VLV�GDWD�RQ�
WKH�''�)RUP������E\�WKH�ODERUDWRU\�LV�QRW�UHTXLUHG�XQOHVV�UHTXLUHG�E\�LQGLYLGXDO�VHUYLFH�SROLF\�IRU�UHWXUQ�RI�WKH�
''�)RUP������WR�WKH�FXVWRPHU��

�
���� ''�)RUP������LV�QRW�QRUPDOO\�XVHG�E\�DXWRPDWHG�ODERUDWRULHV�XQOHVV�UHTXLUHG�IRU�EDFNXS�RU�

WHPSRUDU\�UHFRUGV�LQ�WKH�HYHQW�RI�DXWRPDWHG�V\VWHP�IDLOXUH��
�

���� 7KH�UHTXLUHPHQWV�IRU�DVVLJQPHQW�RI�VDPSOH�QXPEHUV�E\�VHUYLFH�DFWLYLWLHV�LV�WKH�VDPH�DV�WKDW�
VSHFLILHG�LQ�SDUDJUDSK�����F��IRU�QRQ�DXWRPDWHG�ODERUDWRULHV��
�

F�� 1RQ�$XWRPDWHG�/DERUDWRULHV��7KH�IROORZLQJ�LQIRUPDWLRQ�LV�IRU�XVH�E\�WKRVH�QRQ�DXWRPDWHG�
ODERUDWRULHV�UHTXLUHG�WR�WUDQVPLW�PDQXDOO\�DFFXPXODWHG�GDWD�LQWR�WKH�-2$3�GDWDEDVH�DQG�PD\�EH�GLUHFWHG�IRU�XVH�
E\�RWKHU�VHUYLFH�SURJUDP�PDQDJHUV�IRU�WKHLU�DXWRPDWHG�ODERUDWRULHV�H[SHULHQFLQJ�$'3�HTXLSPHQW�IDLOXUH��
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�

�
���� ''�)RUP������LV�XVHG�DV�D�VRXUFH�GRFXPHQW�WR�ORFDWH�H[LVWLQJ�''�)RUP������DQG�FRPSOHWH�

WKH�YDULDEOH�GDWD�VHFWLRQ�RU�WR�LQLWLDWH�QHZ�''�)RUP�������7KH�''�)RUP������LV�DOVR�XVHG�E\�$LU�)RUFH�QRQ�
DXWRPDWHG�ODERUDWRULHV�IRU�VXEPLVVLRQ�RI�GDWD�IRU�HQWU\�LQWR�WKH�-2$3�GDWD�EDVH��VHH�$SSHQGL[�$�IRU�VSHFLILF�$LU�
)RUFH�GDWD�VXEPLVVLRQ�LQVWUXFWLRQV���DQG�PD\�EH�GLUHFWHG�IRU�XVH�E\�RWKHU�VHUYLFH�SURJUDP�PDQDJHUV�LQ�
DSSURSULDWH�FLUFXPVWDQFHV��

�
���� ''�IRUP��������ILJXUH�������LV�XVHG�DV�DQ�KLVWRULFDO�UHFRUG�RI�HTXLSPHQW�PRQLWRUHG��1RQ�$LU�

)RUFH�DFWLYLWLHV�WKDW�DUH�QRW�GHVLJQDWHG�WR�WUDQVIHU�GDWD�WR�WKH�GDWD�EDVH�VKDOO�FRPSOHWH�''�)RUP������XVLQJ�
LQIRUPDWLRQ�IURP�WKH�''�)RUP������DQG�ODERUDWRU\�DQDO\VLV�GDWD�DQG�UHWDLQ�''�)RUP������RQ�ILOH�DV�WKH�KLVWRULFDO�
UHFRUG�IRU�HDFK�LWHP�RI�HTXLSPHQW�PRQLWRUHG��7KHVH�ODERUDWRULHV�PD\�XVH�HLWKHU�FRGHG�RU�SODLQ�ODQJXDJH�GDWD�
HQWULHV��ZKLFKHYHU�LV�ORFDOO\�GHVLUHG��/DERUDWRULHV�ZLOO�FRPSO\�ZLWK�LQGLYLGXDO�VHUYLFH�GLUHFWLYHV�IRU�VHQGLQJ�QRQ�
DXWRPDWHG�GDWD�LQWR�WKH�-2$3�GDWDEDVH��

�
���� 'DWD�IURP�WKH�''�)RUP������DUH�WUDQVIHUUHG�WR�WKH�''�)RUP������DV�IROORZV��

�
�D�� 3HUPDQHQW�'DWD�6HFWLRQ���7KH�LQIRUPDWLRQ�IRU�WKLV�VHFWLRQ�LV�SURYLGHG�E\�WKH�RLO�DQDO\VLV��

UHTXHVW��''�)RUP��������7KLV�GDWD��RQFH�HQWHUHG�RQ�WKH�''�)RUP�������UDUHO\�FKDQJHV�EXW�VKRXOG�EH�YHULILHG�DW�
WKH�WLPH�RI�HDFK�VXEVHTXHQW�GDWD�HQWU\��

�
NOTE 

 
:KHQ�LQVWUXFWLRQV�IRU�D�GDWD�HQWU\�LWHP�VSHFLI\��³OHDYH�EODQN´��ODERUDWRU\�SHUVRQQHO�PD\�XVH�WKHVH�GDWD�HQWU\�
EORFNV�IRU�DQ\�SXUSRVH�GHVLUHG�ORFDOO\��(DFK�ODERUDWRU\�VXSHUYLVRU�ZLOO�GHWHUPLQH�ZKLFK��LI�DQ\��RI�WKH�GDWD�
HQWU\�EORFNV�ZLOO�EH�XVHG�ORFDOO\�DQG�IRU�ZKDW�SXUSRVH��

 
��� &RPSRQHQW�&RQWURO�1XPEHU��&&1����OHDYH�EODQN��

�
��� (TXLSPHQW�0RGHO�$3/���HQWHU�WKH�HTXLSPHQW�FRPSRQHQW�PRGHO�QDPH�IURP�''�

)RUP������DQG�RU�WKH�DSSURSULDWH�PRGHO�FRGH�IURP�$SSHQGL[�%��
�

��� (TXLSPHQW�6HULDO�1XPEHU���HQWHU�WKH�HTXLSPHQW�FRPSRQHQW�VHULDO�QXPEHU�EHLQJ�
PRQLWRUHG��(QJLQH��*HDUER[��HWF��WKDW�ZDV�VDPSOHG���
�

��� 7\SH�(TXLSPHQW�&RGH���OHDYH�EODQN��
�

��� &XVWRPHU���HQWHU�WKH�PDMRU�FRPPDQG�OLVWHG�RQ�WKH�''�)RUP������RU�WKH�DSSURSULDWH�
FRGH�IURP�$SSHQGL[�&��
�

��� &XVWRPHU�,GHQWLILFDWLRQ���HQWHU�WKH�DFWLYLW\¶V�QDPH�DQG�XQLW�LGHQWLILFDWLRQ�FRGH�
�8,&����86$)�HQWHU�EDVH�FRGH���

�
��� /DE���HQWHU�\RXU�ODERUDWRU\�QDPH�RU�-2$3�FRGH�IURP�$SSHQGL[�'�DV�DSSURSULDWH��

�
��� (QG�,WHP�0RGHO�+XOO�1XPEHU���HQWHU�(QG�,WHP�0RGHO�+XOO�QXPEHU�DV�JLYHQ�RQ�

''�)RUP������DQG�RU�WKH�DSSURSULDWH�FRGH�IURP�$SSHQGL[�%��
�

��� (QG�,WHP�6HULDO�1XPEHU���HQWHU�HQG�LWHP�VHULDO�EXUHDX�QXPEHU��
�

���� 7\SH�2LO���OHDYH�EODQN��
�

�E�� 9DULDEOH�'DWD�6HFWLRQ���7KH�LQIRUPDWLRQ�IRU�WKLV�VHFWLRQ�LV�DOVR�SURYLGHG�E\�WKH�RLO�
DQDO\VLV�UHTXHVW��'')RUP�������EXW�FKDQJHV�ZLWK�HDFK�VDPSOH�SURFHVVHG�DQG�UHFRUGHG��
�
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��� 6DPSOH�1XPEHU���$UP\�ODERUDWRULHV�VKDOO�HQWHU�VDPSOH�QXPEHU���$LU�)RUFH�DQG�
1DY\�ODERUDWRULHV�VKDOO�HQWHU�WKH�VDPSOH�QXPEHU�DVVLJQHG�E\�WKH�FXVWRPHU�DQG�OLVWHG�RQ�WKH�''�)RUP�������
�

D�� ,I�QR�FXVWRPHU�VDPSOH�QXPEHU�LV�DVVLJQHG��$LU�)RUFH�DQG�1DY\�ODERUDWRULHV�ZLOO�
DVVLJQ�D�WHPSRUDU\�FRQWURO�QXPEHU��SURFHVV�WKH�VDPSOH�LQ�WKH�QRUPDO�PDQQHU�DQG�FRQWDFW�WKH�FXVWRPHU�E\�
DSSURSULDWH�PHDQV��GHSHQGLQJ�XSRQ�FXVWRPHU�ORFDWLRQ�DQG�UHTXHVW�D�VDPSOH�QXPEHU��7KH�RPLVVLRQ�RI�D�VDPSOH�
QXPEHU�VKDOO�QRW�GHOD\�WKH�SURFHVVLQJ�RI�D�VDPSOH�RU�WKH�FXVWRPHU�QRWLILFDWLRQ�RI�DQDO\VLV�UHVXOWV��

�
E�� 7KH�PRQWKO\�UHSRUWLQJ�SHULRG�VKDOO�EH�WKH�ILUVW�WKURXJK�WKH�ODVW�GD\�RI�HDFK�

PRQWK��7KH�ILUVW�GLJLW�RI�WKH�VDPSOH�QXPEHU�ZLOO�EH�PRQWKO\�GHVLJQDWRU�LGHQWLILHG�DV�IROORZV��
�

����-DQ� ����$SU� ����-XO� 2���2FW�
����)HE� ����0D\� ����$XJ� 1���1RY�
����0DU� ����-XQ� ����6HS� '���'HF�

�
F� 7KH�VHFRQG�SDUW�RI� WKH�VDPSOH�QXPEHU�VKDOO�EH�FRPSRVHG�RI� WKUHH�QXPHULFDO�

GLJLWV�DQG�ZLOO� IROORZ�WKH�PRQWKO\�GHVLJQDWRU��6HTXHQFH�QXPEHUV�ZLOO�EH�DVVLJQHG� LQ�DVFHQGLQJ�RUGHU�EHJLQQLQJ�
ZLWK�����HDFK�PRQWK��H�J������WK�VDPSOH�VXEPLWWHG�LQ�)HE�ZLOO�EH�UHIOHFWHG�DV�VDPSOH�QXPEHU�������
�

��� 'DWD�,QGH[���861�OHDYH�EODQN��86$)�OHDYH�EODQN�IRU�URXWLQH�GRFXPHQWDWLRQ��)RU�ILOH�
PDLQWHQDQFH�DFWLRQV��VHH�$SSHQGLFHV�$�DQG�(��

�
��� 'DWH�6DPSOH�$QDO\]HG���HQWHU�-XOLDQ�GDWH�VDPSOH�DQDO\]HG��
�
�� 5HVSRQVH�7XUQ�$URXQG�7LPH���HQWHU�WKH�QXPEHU�RI�GD\V�LQ�WUDQVLW�DV�FDOFXODWHG�E\�

VXEWUDFWLQJ�WKH�GDWH�WKH�VDPSOH�ZDV�WDNHQ�IURP�WKH�GDWH�WKH�VDPSOH�ZDV�DQDO\]HG��$LU�)RUFH�ODERUDWRULHV�ZLOO�
HQWHU�WKH�WRWDO�VDPSOH�UHVSRQVH�WLPH�LQ�ZKROH�KRXUV�WR�LQFOXGH�HODSVHG�KRXUV�IURP�WKH�WLPH�WKDW�WKH�VDPSOH�ZDV�
WDNHQ�WR�WKH�WLPH�WKDW�WKH�ODERUDWRU\�FRPSOHWHG�VDPSOH�SURFHVVLQJ�DQG�LVVXHV�ODERUDWRU\�UHFRPPHQGDWLRQ���$UP\�
ODERUDWRULHV���OHDYH�EODQN���

�
��� /DVW�/DE�5HFRPPHQGDWLRQ���OHDYH�EODQN�� � �

�
��� +RXUV�0LOHV�6LQFH�2YHUKDXO���HQWHU�WKH�QXPEHU�RI�KRXUV�PLOHV�VLQFH�QHZ�RU��
�
��� 2YHUKDXOHG�DV�DSSOLFDEOH��
�
��� +RXUV�0LOHV�2LO�&KDQJH���HQWHU�WKH�QXPEHU�RI�KRXUV�PLOHV�VLQFH�RLO�FKDQJH��

�
��� 5HDVRQ�IRU�6DPSOH���HQWHU�WKH�DSSURSULDWH�UHDVRQ�VDPSOH�VXEPLWWHG�FRGH�IURP�

$SSHQGL[�)��
�
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Figure 3-1. Oil Analysis Record (DD Form 2027) 
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NOTE 
�

,I�WKH�''������UHSRUWV�WKDW�RLO�ZDV�DGGHG�VLQFH�WKH�ODVW�VDPSOH�GDWD�ZDV�VXEPLWWHG��XVH�ZHDU�PHWDO�FROXPQV�
%D��&G��DQG�0Q�WR�UHFRUG�WKH�XQLW�RI�PHDVXUHPHQW�LQ�2XQFHV��2���3LQWV��3���4XDUWV��4���RU�*DOORQV��*���WKH�
QXPHULFDO�TXDQWLW\�RI�RLO�DGGHG��DQG�WKH�RLO�FRQVXPSWLRQ�UDWH�LQ�XQLW�TXDQWLW\�SHU�KRXU���)RU�H[DPSOH��4�������
L�H�����TXDUW�RI�RLO�DGGHG�DQG�D�FRQVXPSWLRQ�UDWH�RI�����TXDUWV�SHU�KRXU���7R�GHWHUPLQH�WKH�RLO�FRQVXPSWLRQ�
UDWH��FRPSXWH�WKH�RSHUDWLQJ�KRXUV�EHWZHHQ�RLO�DGGLWLRQV�E\�VXEWUDFWLQJ�SUHYLRXVO\�UHSRUWHG�RLO�DGGLWLRQ�WLPH�
VLQFH�RLO�FKDQJH��762&��RU�WLPH�VLQFH�RYHUKDXO��762��IURP�ODWHVW�RLO�DGGLWLRQ�762&�RU�762��'LYLGH�WKH�
UHSRUWHG�TXDQWLW\�RI�RLO�DGGHG�E\�WKH�RSHUDWLQJ�KRXUV�FDOFXODWHG�DERYH�IRU�WKH�RLO�FRQVXPSWLRQ�UDWH�SHU�
RSHUDWLYH�KRXU��7KH�RLO�FRQVXPSWLRQ�UDWH�WUHQG�SURYLGHV�DGGLWLRQDO�LQIRUPDWLRQ�WR�DLG�WKH�ODERUDWRU\�HYDOXDWRU�
DQG�PDLQWHQDQFH�SHUVRQQHO�LQ�HYDOXDWLQJ�HTXLSPHQW�FRQGLWLRQ��7KH�LQGLYLGXDO�WDNLQJ�WKH�VDPSOH�PXVW�HQVXUH�
WKDW�DOO�RLO�DGGHG�VLQFH�WKH�ODVW�VDPSOH��UHJDUGOHVV�RI�WKH�QXPEHU�RI�KRXUV�EHWZHHQ�VDPSOHV��LV�GRFXPHQWHG�
RQ�WKH�''������LQFOXGLQJ�RLO�DGGHG�DIWHU�WKH�FXUUHQW�VDPSOH�LV�WDNHQ�VR�WKDW�WKH�UDWH�RI�RLO�XVDJH�FDQ�EH�
FRUUHFWO\�GHWHUPLQHG���)RU�H[DPSOH��RYHU�WKH�FRXUVH�RI�����KRXUV�EHWZHHQ�VDPSOHV��RLO�KDV�EHHQ�DGGHG���
WLPHV�DQG�DGGHG�DIWHU�WKH�FXUUHQW�VDPSOH�IRU�D�WRWDO�DPRXQW�RI���TXDUW���

�

�G��3RVW�$QDO\VLV�'DWD��
�

��� 9DOLGDWLRQ���WKLV�EORFN�LV�QRUPDOO\�OHIW�EODQN��+RZHYHU��LW�PD\�EH�XVHG�WR�LGHQWLI\�WKH�
ODERUDWRU\�RSHUDWRU�HYDOXDWRU�IRU�ODERUDWRU\�PDQDJHPHQW�SXUSRVHV��

�
��� /DERUDWRU\�5HFRPPHQGDWLRQ���DIWHU�ODERUDWRU\�HYDOXDWLRQ�RI�VDPSOH�UHVXOWV��HQWHU�WKH�

DSSURSULDWH�UHFRPPHQGDWLRQ�FRGH�IURP�$SSHQGL[�*��
�

�H�� )HHGEDFN�'DWD��LI�DSSOLFDEOH���
�

��� $FWLRQ�7DNHQ���HQWHU�WKH�DSSURSULDWH�DFWLRQ�WDNHQ�FRGH�IURP�$SSHQGL[�+��
�
��� 'LVFUHSDQW�,WHP���HQWHU�WKH�DSSURSULDWH�GLVFUHSDQW�LWHP�FRGH�IURP�$SSHQGL[�,��

�
��� +RZ�0DOIXQFWLRQHG���HQWHU�WKH�DSSURSULDWH�KRZ�PDOIXQFWLRQHG�FRGH�IURP�$SSHQGL[�-��

�
��� +RZ�)RXQG���HQWHU�WKH�DSSURSULDWH�KRZ�IRXQG�FRGH�IURP�$SSHQGL[�.��

�
����� $QDO\WLFDO�'DWD�(YDOXDWLRQ��7HFKQLTXHV�IRU�HYDOXDWLQJ�DQDO\WLFDO�UHVXOWV��HYDOXDWLRQ�FULWHULD��DQG�WKH�����������
PHWKRGRORJ\�IRU�HVWDEOLVKLQJ�FULWHULD�DUH�FRQWDLQHG�LQ�9ROXPHV�,,,�DQG�,9��
�
����� 5HVSRQVH�WR�&XVWRPHUV��

�
D�� 5HVSRQVH�5HTXLUHPHQWV��(DFK�ODERUDWRU\�LV�UHTXLUHG�WR�SURYLGH�DQDO\VLV�UHVXOWV��UHFRPPHQGDWLRQV��

DQG�DGGLWLRQDO�LQIRUPDWLRQ��ZKHQ�DSSOLFDEOH��WR�FXVWRPHUV�DV�VKRZQ�EHORZ��6KRUWHU�ODERUDWRU\�UHVSRQVH�WLPH�
UHTXLUHPHQWV�WKDQ�WKRVH�VSHFLILHG�LQ�SDUDJUDSK�����PD\�EH�DVVLJQHG�E\�SDUHQW�SURJUDP�PDQDJHPHQW�RIILFHV�
VLQFH�UHVSRQVH�WLPH�UHTXLUHPHQWV�YDU\�DFFRUGLQJ�WR�W\SH�HTXLSPHQW��RSHUDWLRQDO�DQG�PLVVLRQ�GLIIHUHQFHV�DQG�
LQGLYLGXDO�VHUYLFH�UHTXLUHPHQWV��(TXLSPHQW�VSHFLILF�YDULDWLRQV�WR�WKHVH�WLPH�UHTXLUHPHQWV�DUH�QRWHG�LQ�WKH�VSHFLILF�
HTXLSPHQW�WDEOHV�LQ�YROXPHV�,,,�DQG�,9��
�

���� $UP\�DQG�1DY\��8SRQ�UHFHLSW��ODERUDWRU\�SHUVRQQHO�VKDOO�VWDPS�WKH�''�)RUP������ZLWK�D�
VDPSOH�QXPEHU�DQG�WKH�GDWH�UHFHLYHG��

�
���� 7KH�$UP\�UHTXLUHV�WKH�SURFHVVHG�''�)RUP������'$�)RUP������(��2LO�$QDO\VLV�5HTXHVW��WR�

EH�UHWXUQHG�WR�WKH�VXEPLWWLQJ�$UP\�XQLW�SHUVRQQHO��
�

�D�� /DERUDWRU\�SHUVRQQHO�VKDOO�FLUFOH�LQ�UHG�DOO�LQFRPSOHWH�RU�REYLRXVO\�LQFRUUHFW�HQWULHV�RQ�
''�)RUP������VXEPLWWHG�ZLWK�VDPSOHV�DQG�D�FRS\�RI�WKH�LQFRUUHFW�RU�LQFRPSOHWH�''������VKDOO�EH�UHWXUQHG�WR�WKH�
FXVWRPHUV�2$�IRU�FRUUHFWLYH�DFWLRQ��/DERUDWRULHV�VKDOO�UHWXUQ�WKH�SURFHVVHG�''�)RUP������VWDPSHG�ZLWK�HLWKHU�
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352&(66('��GDWH��1250$/�5(68/76´�RU�³352&(66('��GDWH��$%1250$/�5(68/76´�WR�DOO�FXVWRPHUV��
7KH�ODERUDWRU\�VKDOO�DQQRWDWH�WKH�''�)RUP������ZLWK�WKH�ODERUDWRU\�UHFRPPHQGDWLRQ�DQG�LI�WKH�UHFRPPHQGDWLRQ�
LV�RWKHU�WKDQ�QRUPDO�ZLWK�HQRXJK�LQIRUPDWLRQ�WR�LGHQWLI\�ZKDW�ZDV�DEQRUPDO��)RU�H[DPSOH��³+LJK�LURQ´�RU�³ORZ�
YLVFRVLW\�´�$W�D�PLQLPXP��''�)RUP������ZLOO�EH�UHWXUQHG�RQFH�D�ZHHN��

�
�E�� (DFK�ODERUDWRU\�LV�UHTXLUHG�WR�SURYLGH�LQIRUPDWLRQ�WR�FXVWRPHUV�WKDW�ZLOO�HQDEOH�WKH�

FXVWRPHU�WR�HQVXUH�WKDW�DOO�VDPSOHV�WDNHQ�ZHUH�UHFHLYHG�DQG�DQDO\]HG�E\�WKH�ODERUDWRU\��)RU�VDPSOHV�ZLWK�
QRUPDO�UHVXOWV��UHWXUQ�RI�WKH�SURFHVVHG�''�)RUP������ZLOO�VHUYH�DV�QRWLILFDWLRQ�RI�FRPSOHWLRQ�RI�VDPSOH�DQDO\VLV��
)RU�VDPSOHV�ZLWK�DEQRUPDO�UHVXOWV��WKH�ODERUDWRU\�VKDOO�DGYLVH�WKH�RZQLQJ�XQLW�RI�WKH�ODERUDWRU\�UHFRPPHQGDWLRQ�
HLWKHU�LQ�SHUVRQ�RU�E\�WHOHSKRQH�ZLWKLQ����FORFN�KRXUV�RI�VDPSOH�UHFHLSW�IRU�DHURQDXWLFDO�VDPSOHV�DQG�ZLWKLQ����
FORFN�KRXUV�RI�VDPSOH�UHFHLSW�IRU�QRQDHURQDXWLFDO�VDPSOHV��ZHHNHQGV�DQG�KROLGD\V�H[FOXGHG��1DY\�ODERUDWRULHV�
VKDOO�PDLQWDLQ�D�ORJ�RI�DOO�WHOHSKRQH�FDOOV��PHVVDJH�WUDIILF��DQG�RU�SHUVRQDO�FRQWDFWV�PDGH�EHFDXVH�RI�
UHFRPPHQGDWLRQV�PDGH�RQ�HTXLSPHQW�ZLWK�DEQRUPDO�RLO�DQDO\VLV�UHVXOWV��

�
�F�� /DERUDWRULHV�VKDOO�SURYLGH�XQLWV�ZLWK�2LO�$QDO\VLV�6WDQGDUG�,QWHUVHUYLFH�6\VWHP�UHSRUWV�DV�

UHTXLUHG��1DY\�ODERUDWRULHV��DW�D�PLQLPXP��VKDOO�LVVXH�WKH�IROORZLQJ�UHSRUWV��
�
0RQWKO\��
5HSRUW� 6XEV\VWHP� 'LVWULEXWLRQ�
�
0RQWKO\�$FWLYLW\� $HURQDXWLFDO� 6TXDGURQ�
�
&RPSRQHQWV�(QUROOHG� $HURQDXWLFDO� 6TXDGURQ�
� 6KLS� 6KLS�
� *URXQG� &RPSDQ\�
�
:RUNORDG�6XPPDU\� $HURQDXWLFDO� :LQJ�RU�&$*�
� 6KLS� 6TXDGURQ�
� *URXQG� %DWWDOLRQ�RU�%DVH 
 
:HHNO\��
5HSRUW� 6XEV\VWHP� 'LVWULEXWLRQ�
�
5HFHLYHG�DQG�3URFHVVHG� 6KLS� 6KLS�
�

$W�D�PLQLPXP��$UP\�ODERUDWRULHV�VKDOO�SURYLGH�WKH�&RPSRQHQWV�HQUROOHG�LQ�$2$3�DQG�WKH�5HVDPSOH�DQG�
7\SH 5HFRPPHQGDWLRQ�5HSRUWV�PRQWKO\�WR�DOO�XVLQJ�XQLWV��
�

�G�� $UP\�2QO\��5HTXHVWV�IRU�VDPSOHV�DQG�RLO�FKDQJHV�VKDOO�EH�PDGH�RQ�''�)RUP�������
UHFRPPHQGDWLRQV�IRU�PDLQWHQDQFH�DFWLRQV�VKDOO�EH�PDGH�RQ�'$�)RUP������5��2LO�$QDO\VLV�5HFRPPHQGDWLRQ�
DQG�)HHGEDFN��2QFH�LQLWLDO�FRQWDFW�LV�PDGH�LQ�SHUVRQ�RU�E\�WHOHSKRQH��WKH�ODERUDWRU\�VKDOO�IROORZ�XS�ZLWK�D�'$�
)RUP������5�IRU�DOO�RQ�SRVW�XQLWV�DQG�IRU�RII�SRVW�QRQDHURQDXWLFDO�5HVHUYH�DQG�1DWLRQDO�*XDUG�XQLWV��)RU�
DHURQDXWLFDO�5HVHUYH�DQG�1DWLRQDO�*XDUG�XQLWV�DQG�IRU�RII�SRVW�DFWLYH�$UP\�XQLWV��DHURQDXWLFDO�DQG�
QRQ�DHURQDXWLFDO��WKH�ODERUDWRU\�VKDOO�IROORZ�XS�LQLWLDO�FRQWDFW�ZLWK�D�SULRULW\�PHVVDJH�FRQILUPLQJ�LQLWLDO�FRQWDFW�DQG�
D�'$�)RUP������5�E\�PDLO��7KH�'$�)RUP������5�VKDOO�EH�IRUZDUGHG�ZLWKLQ����FORFN�KRXUV�IROORZLQJ�WKH�LQLWLDO�
FRQWDFW��$�'$�)RUP������5�DQG�LQVWUXFWLRQV�IRU�ODERUDWRU\�SUHSDUDWLRQ�RI�WKH�IRUP�DUH�LQ�$SSHQGL[�0��
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�
���� $LU�)RUFH�ODERUDWRULHV�DQG�1DY\�QRQ�DYLDWLRQ�VDPSOHV�GR�QRW�UHTXLUH�WKH�SURFHVVHG�''�)RUP�

�����WR�EH�UHWXUQHG��7KH\�VKRXOG�HQVXUH�WKDW�WKH�FXVWRPHU�LV�QRWLILHG�RI�WKH�UHFHLSW�DQG�SURFHVVLQJ�RI�DOO�VDPSOHV��
GXH�WR�PHVVDJH�WUDIILF�UHVWULFWLRQV��WKLV�PD\�QRUPDOO\�EH�DFFRPSOLVKHG�E\�WHOHSKRQH�RU�SHUVRQDO�FRQWDFW��1DY\�
ODERUDWRULHV�VKDOO�DOVR�EH�UHVSRQVLEOH�IRU�SURYLGLQJ�DGHTXDWH�DQDO\VLV�LQIRUPDWLRQ�WR�WKH�FXVWRPHU��DV�GLUHFWHG�E\�
UHVSRQVLEOH�DXWKRULW\��WR�HQDEOH�WKH�FXVWRPHU�WR�FRPSO\�ZLWK�WKH�UHTXLUHPHQW�LPSRVHG�E\�231$9,167�������*�
WR�PDLQWDLQ�UHFRUGV�RI�RLO�DQDO\VLV�UHVXOWV�WR�KLJKOLJKW�HTXLSPHQW�WUHQGV��

���� ,QWHUVHUYLFH�5HVSRQVH�5HTXLUHPHQWV��/DERUDWRULHV�SHUIRUPLQJ�LQWHUVHUYLFH�IOXLG�DQDO\VLV�
VHUYLFH�VKDOO�FRPSO\�ZLWK�WKH�UHTXLUHPHQWV�RI�WKH�FXVWRPHU¶V�SDUHQW�VHUYLFH�UHJDUGLQJ�VDPSOH�UHVSRQVH�XQOHVV�
DOWHUQDWH�UHVSRQVH�SURFHGXUDO�DJUHHPHQWV�EHWZHHQ�VHUYLFHV�DUH�UHDFKHG��

�
���� 6DPSOHV�5HTXLULQJ�$PSOLILHG�5HVSRQVH��$OO�ODERUDWRULHV�PXVW�SURYLGH�VDPSOH�DQDO\VLV�UHVXOWV��

LQFOXGLQJ�ODERUDWRU\�UHFRPPHQGDWLRQ�LQIRUPDWLRQ�ZKHQ�DSSOLFDEOH��WR�WKH�FXVWRPHU�DFWLYLW\�IRU�DOO�W\SHV�RI�VDPSOHV�
OLVWHG�EHORZ��

�
�D�� $OO�VSHFLDO�VDPSOHV��

�
�E�� $OO�VDPSOHV�IRU�ZKLFK�WKH�DQDO\VLV�LQGLFDWHV�SRVVLEOH�GLVFUHSDQF\��

�
�F�� $OO�VDPSOHV�VXVSHFWHG�WR�EH�LQYDOLG��

�
�G�� $OO�VDPSOHV�IRU�ZKLFK�UHVSRQVH�LV�VSHFLILFDOO\�UHTXHVWHG�E\�WKH�RSHUDWLQJ�DFWLYLW\�LQ�

VSHFLDO�FLUFXPVWDQFHV��
�

E�� &RQWHQW�DQG�7HUPLQRORJ\��(DFK�UHVSRQVH�VKDOO�FRQWDLQ�WKH�IROORZLQJ�LQIRUPDWLRQ��
�

���� (TXLSPHQW�0RGHO�DQG�6HULDO�1XPEHU�DQG�(QG�,WHP�0RGHO�DQG�6HULDO�1XPEHU��7KLV�LQIRUPDWLRQ�
LV�SURYLGHG�E\�WKH�FXVWRPHU�RQ�WKH�2LO�$QDO\VLV�5HTXHVW��''�)RUP��������

�
���� 6DPSOH�$QDO\VLV��7KH�VDPSOH�DQDO\VLV�VKDOO�EH�UHSRUWHG�DV�QRUPDO��PDUJLQDO��KLJK��RU�DEQRUPDO�

IRU�LQGLYLGXDO�PHWDO�FRQWHQW��
�
���� 'DWH�6DPSOH�7DNHQ��$V�SURYLGHG�RQ�''�)RUP�������

�
���� 5HFRPPHQGDWLRQV��(DFK�UHVSRQVH�VKDOO�FRQWDLQ�WKH�FRPSOHWH�UHFRPPHQGDWLRQ�GHVFULSWLRQ�

FRUUHVSRQGLQJ�WR�WKH�DSSOLFDEOH�UHFRPPHQGDWLRQ�FRGH��
�

NOTE 
/DERUDWRU\�UHFRPPHQGDWLRQV�DUH�LQGHHG�RQO\�UHFRPPHQGDWLRQV��,W�LV�WKH�FXVWRPHU¶V�UHVSRQVLELOLW\�WR�WDNH�
DSSURSULDWH�FRUUHFWLYH�DFWLRQ��,I�D�GLVDJUHHPHQW�EHWZHHQ�WKH�ODERUDWRU\�DQG�FXVWRPHU�DULVHV�FRQFHUQLQJ�
FRUUHFWLYH�DFWLRQ��WKH�GLVFUHSDQF\�VKRXOG�EH�HQWHUHG�LQ�WKH�HTXLSPHQW�IRUPV�E\�ODERUDWRU\�SHUVRQQHO�DQG�
FRUUHFWLYH�DFWLRQ�WDNHQ��LI�DQ\��HQWHUHG�E\�WKH�FXVWRPHU��

F�� 0HWKRG�RI�5HVSRQVH��(DFK�ODERUDWRU\�UHVSRQVH�VKDOO�EH�SUHSDUHG�DQG�GHOLYHUHG�DV�IROORZV��
�

���� 5HVXOWV�,QYROYLQJ�2SHUDWLRQDO�)OLJKW�6DIHW\��:KHQHYHU�DQDO\VLV�RI�DQ\�VDPSOH�UHVXOWV�LQ�D��
ODERUDWRU\�GHWHUPLQDWLRQ�WKDW�RSHUDWLRQDO�IOLJKW�VDIHW\�LV�DIIHFWHG��WKH�ODERUDWRU\�VKDOO�LPPHGLDWHO\�SURYLGH�GHWDLOHG�
,QIRUPDWLRQ�WR�WKH�FXVWRPHU�E\�WHOHSKRQH��ZKHQ�SRVVLEOH��IROORZHG�E\�SULRULW\�PHVVDJH��RU�PHPRUDQGXP�IRU�RQ�
EDVH�UHVSRQVHV�LI�GHVLUHG��IRU�FRQILUPDWLRQ�RI�UHVXOWV�DQG�UHFRPPHQGDWLRQV��
�

���� 5HVXOWV�1RW�,QYROYLQJ�2SHUDWLRQDO�)OLJKW�6DIHW\��:KHQHYHU�DQDO\VLV�RI�D�VDPSOH�UHVXOWV�LQ�D��
UHFRPPHQGDWLRQ�UHTXLULQJ�WKH�FXVWRPHU�WR�WDNH�DFWLRQ��EXW�GRHV�QRW�LQYROYH�RSHUDWLRQDO�IOLJKW�VDIHW\��UHSRUWV�VKDOO�
EH�PDGH�YHUEDOO\�IROORZHG�E\�D�PHPRUDQGXP�UHSRUW�IRU�RQ�EDVH�SRVW�FXVWRPHUV��H[FHSW�LQ�FDVHV�ZKHUH�
,QIRUPDWLRQ�FRSLHV�RI�RIILFLDO�QRWLILFDWLRQ�FRUUHVSRQGHQFH�DUH�UHTXLUHG�E\�KLJKHU�FRPPDQGV��DQG�E\�PHVVDJH��
VSHHG�OHWWHU�RU�OHWWHU��DV�DSSURSULDWH�IRU�RII�EDVH�SRVW�FXVWRPHUV���$OO�VDPSOH�UHVXOWV�VKDOO�EH�UHSRUWHG�WR�WKH�
FXVWRPHU�ZLWKLQ���ZRUNLQJ�GD\V��
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�
���� 0HVVDJH�)RUPDW��$�UHFRPPHQGHG�IRUPDW�IRU�D�SULRULW\�PHVVDJH�IRU�XVH�LQ�UHSRUWLQJ�DQDO\VLV�

UHVXOWV�,QYROYLQJ�RSHUDWLRQDO�IOLJKW�VDIHW\�IROORZV��
�
�

)520�� /$%25$725<�
72�� &86720(5�

� ,1)2�� 6(59,&(�2,/�$1$/<6,6�352*5$0�0$1$*(0(17�2)),&(�
&2*1,=$17�),(/'�$&7,9,7<��861���,7(0�0$1$*(5��86$)��

� �(QJLQH�FRPSRQHQW�UHPRYDO�UHFRPPHQGDWLRQV�RQO\��
�

� 7<&20��861���0$-25�&200$1'��86$��86$)��
� �(QJLQH�FRPSRQHQW�UHPRYDO�UHFRPPHQGDWLRQV�RQO\��

 27+(5�,1)2�$''5(66((6 �DV�GLUHFWHG�E\�LQGLYLGXDO�VHUYLFH�UHTXLUHPHQWV��
81&/$6�
68%-�� -2$3�2,/�6$03/(�$1$/<6,6�5(3257��
� 5()�� �$�� 1$����������70��������7�2����������

�� ,$:�5()��$��)2//2:,1*�5(3257�68%0,77('�
D�� 6$03/(�180%(5��LI�DVVLJQHG��$1'�7<3(��URXWLQH��6SHFLDO���
E�� '$7(�6$03/(�7$.(1��
F�� (1'�,7(0�,'(17,),&$7,21��VHULDO�LQGHQW�QXPEHU���
G�� (48,30(17�02'(/�$1'�6(5,$/�180%(5��
H�� 6$03/(�$1$/<6,6�5(68/76��QRUPDO��PDUJLQDO��KLJK��$EQRUPDO�IRU�VSHFLILF�

HOHPHQWV���
I�� 5(&200(1'$7,216��XVH�SODLQ�ODQJXDJH�FRUUHVSRQGLQJ�WR�VSHFLILF�

UHFRPPHQGDWLRQ�FRGHV��5(&200(1'�'2�127�)/<��'2�127�&+$1*(�2,/��
68%0,7�&+(&.�6$03/(�$6$3��(7&��

�
���� /DERUDWRU\�UHVSRQVHV�WR�FRQWUDFWRU�FXVWRPHUV�UHTXLULQJ�RLO�DQDO\VLV�VXSSRUW�LQ�VXSSRUW�RI�D�

FRQWUDFW�ZLWK�D�FRPSRQHQW�RI�'2'�VKDOO�FRQWDLQ�WKH�VDPH�LQIRUPDWLRQ�DV�UHVSRQVHV�PDGH�WR�PLOLWDU\�RSHUDWLQJ�
DFWLYLW\�FXVWRPHUV��
�
����� 7UDQVIHU�RI�2LO�$QDO\VLV�5HFRUGV��$Q\�WLPH�WKDW�DQ�RLO�DQDO\VLV�FXVWRPHU�UHORFDWHV��HLWKHU�GHSOR\HG�RU��
SHUPDQHQWO\��DQG�RLO�DQDO\VLV�VHUYLFHV�DUH�UHTXLUHG�DW�WKH�QHZ�ORFDWLRQ��WKH�WUDQVIHU�RI�ZRUNORDG�DQG�SURYLVLRQ�RI�
VHUYLFHV�VKDOO�EH�KDQGOHG�WKURXJK�WKH�QRUPDO�FKDLQ�RI�FRPPDQG�LQ�RUGHU�WR�HQVXUH�RUGHUO\�WUDQVIHU�RI�VXSSRUW��
XQXVXDO�SUREOHPV�HQFRXQWHUHG�VKRXOG�EH�UHIHUUHG�WR�WKH�DSSURSULDWH�VHUYLFH�RLO�DQDO\VLV�SURJUDP�PDQDJHPHQW�
RIILFH�IRU�UHVROXWLRQ��
�

D�� 7UDQVLHQW�(TXLSPHQW�5HFRUGV��7UDQVLHQW�FXVWRPHUV�DUH�UHVSRQVLEOH�IRU�REWDLQLQJ�FRPSOHWH�RLO�
DQDO\VLV�UHFRUGV�IRU�WKHLU�HTXLSPHQW�IURP�WKH�ORVLQJ�ODERUDWRU\�DQG�IRU�GHOLYHU\�RI�WKH�UHFRUGV�WR�WKH�JDLQLQJ�
ODERUDWRU\�DW�WKH�QHZ�RSHUDWLQJ�VLWH��,I�VXIILFLHQW�WLPH�LV�QRW�DYDLODEOH�WR�FRPSO\�ZLWK�WKHVH�SURFHGXUHV�SULRU�WR�
GHSDUWXUH��WKH�FXVWRPHU�VKDOO�QRWLI\�WKH�ORVLQJ�ODERUDWRU\�FRQFHUQLQJ�WKH�UHORFDWLRQ�DQG�WKH�ORVLQJ�ODERUDWRU\�VKDOO�
PDLO�DOO�UHTXLUHG�RLO�DQDO\VLV�UHFRUGV�WR�WKH�JDLQLQJ�ODERUDWRU\��
�

E� 3HUPDQHQW�5HORFDWLRQ�7HPSRUDU\�'HSOR\PHQW��:KHQHYHU�WKH�RLO�DQDO\VLV�ZRUNORDG�LV�WUDQVIHUUHG�
IURP�RQH�ODERUDWRU\�WR�DQRWKHU�GXH�WR�FXVWRPHU�WUDQVIHU��WKH�IROORZLQJ�LQVWUXFWLRQV�DSSO\��
�

���� 7UDQVIHUULQJ�$FWLYLW\��&XVWRPHU���7KH�FXVWRPHU�DFWLYLW\�LV�UHVSRQVLEOH�IRU�QRWLI\LQJ�WKH�KRPH�
EDVH��VXSSRUWLQJ��RLO�DQDO\VLV�ODERUDWRU\�FRQFHUQLQJ�WUDQVIHU�GHSOR\PHQW�VFKHGXOHV�LQ�DGYDQFH�RI�GHSDUWXUH��
DGYDQFH�QRWLFH�LV�UHTXLUHG�LQ�RUGHU�WR�SURYLGH�WKH�ODERUDWRU\�VXIILFLHQW�WLPH�IRU�RUGHUO\�SURFHVVLQJ�RI�UHFRUGV�IRU�
WUDQVIHU�WR�WKH�QHZ�VXSSRUWLQJ�ODERUDWRU\�WR�DYRLG�GLVUXSWLRQ�LQ�HTXLSPHQW�RLO�DQDO\VLV�PRQLWRULQJ�VFKHGXOHV��
�

���� 7UDQVIHUULQJ�/RVLQJ�/DERUDWRU\��7KH�ORVLQJ�ODERUDWRU\�ZLOO�IRUZDUG�HTXLSPHQW�RLO�DQDO\VLV�
UHFRUGV�GLUHFWO\�WR�WKH�JDLQLQJ�ODERUDWRU\�XQOHVV�GLUHFWHG�RWKHUZLVH�E\�FRPSHWHQW�DXWKRULW\��7KH�ORVLQJ�ODERUDWRU\�
VKDOO�HQVXUH�WKDW�HDFK�HTXLSPHQW�UHFRUG�WUDQVIHUUHG�LV�FRPSOHWH��DFFXUDWH�DQG�OHJLEOH��
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�
�D�� :KHQ�ERWK�WKH�ORVLQJ�DQG�JDLQLQJ�ODERUDWRULHV�DUH�HTXLSSHG�ZLWK�DSSURSULDWH�DXWRPDWHG�

V\VWHPV�WKH�UHFRUG�WUDQVIHU�PD\�EH�DFFRPSOLVKHG�XVLQJ�$'3�SURGXFWV�LQ�DFFRUGDQFH�ZLWK�LQVWUXFWLRQV�SURYLGHG�
E\�WKH�DSSURSULDWH�VHUYLFH�SURJUDP�PDQDJHPHQW�RIILFH��

�
�E�� :KHQ�RQO\�RQH�RU�QHLWKHU�ODERUDWRU\�LV�HTXLSSHG�ZLWK�DQ�DXWRPDWHG�GDWD�V\VWHP��D�FRS\�

RI�UHFRUGV�PXVW�EH�PDGH�IRU�WUDQVIHU��(LWKHU�D�KDUGFRS\�FRPSXWHU�UHFRUG�SULQWRXW�RU�FRSLHV�RI�''�)RUP�������
UHIHU�WR�ILJXUH������PD\�EH�XVHG��GHSHQGLQJ�XSRQ�WKH�ORVLQJ�ODERUDWRU\�FDSDELOLWLHV��

�
�F�� 7KH�IROORZLQJ�DFWLRQV�ZLOO�EH�WDNHQ�E\�WUDQVIHUULQJ�ORVLQJ�ODERUDWRULHV��

�
�. &XVWRPHU�7HPSRUDU\�'HSOR\PHQW��

�
D�� 5HWDLQ�RULJLQDO�RLO�DQDO\VLV�UHFRUGV��
�

E�� )RUZDUG�FRSLHV�RI�UHFRUGV�WR�JDLQLQJ�ODERUDWRULHV��
�

F�� 8SGDWH�RU�UHSODFH�RULJLQDO�UHFRUGV�XSRQ�UHWXUQ�RI�FXVWRPHU�HTXLSPHQW�DQG�
QRWLI\�GHSOR\PHQW�VLWH�ODERUDWRU\�RI�UHFRUGV�UHFHLSW��
 

NOTE 
�

,Q�FDVHV�ZKHUH�HTXLSPHQW�ZLOO�EH�GHSOR\HG�IRU�OHQJWK\�SHULRGV�H[FHHGLQJ�QRUPDO�ODERUDWRU\�HTXLSPHQW�GDWD�
UHWHQWLRQ�SHULRGV��ORVLQJ�ODERUDWRULHV�PD\�HOHFW�WR�WUDQVIHU�WKH�RULJLQDO�UHFRUGV�DQG�UHWDLQ�FRSLHV�RQO\�IRU�WKH�
QRUPDO�UHWHQWLRQ�SHULRG��

��� &XVWRPHU�3HUPDQHQW�7UDQVIHU��
�

D��5HWDLQ�FRSLHV�RI�RLO�DQDO\VLV�UHFRUGV��
�

D�� )RUZDUG�RULJLQDO�UHFRUGV��
�

F�� 'HVWUR\�FRSLHV�UHWDLQHG�HLWKHU�XSRQ�QRWLILFDWLRQ�RI�UHFHLSW�RI�UHFRUGV�E\�WKH�
JDLQLQJ�ODERUDWRU\�RU�DW�WKH�H[SLUDWLRQ�RI�WKH�QRUPDO�UHFRUG�UHWHQWLRQ�SHULRG�DV�GHVLUHG��
�

���� *DLQLQJ�ODERUDWRU\��7KH�KLVWRULFDO�UHFRUGV�IRU�JDLQHG�HTXLSPHQW�ZLOO�SURYLGH�D�EDVHOLQH�IRU�
HYDOXDWLRQV�DQG�UHFRPPHQGDWLRQV�ZKHQ�SURYLGLQJ�VHUYLFH�WR�WKH�QHZ�FXVWRPHU��3UREOHPV�HQFRXQWHUHG�LQ�GDWD�
WUDQVIHU�VKRXOG�EH�LPPHGLDWHO\�UHIHUUHG�WR�WKH�DSSURSULDWH�SURJUDP�PDQDJHPHQW�RIILFH���7KH�JDLQLQJ�ODERUDWRU\�
ZLOO�WDNH�WKH�IROORZLQJ�DFWLRQV�XSRQ�UHFHLSW�RI�QHZO\�JDLQHG�HTXLSPHQW�RLO�DQDO\VLV�UHFRUGV��

�
�D�� 1RWLI\�ORVLQJ�ODERUDWRU\�ZKHQ�RLO�DQDO\VLV�UHFRUGV�KDYH�EHHQ�UHFHLYHG�DQG�VFUHHQHG�IRU�

FRPSOHWHQHVV��DFFXUDF\��DQG�OHJLELOLW\��
�

�E�� ,QLWLDWH�QHZ�UHFRUGV�LI�UHTXLUHG��
�

�F�� ,I�GHSOR\HG�FXVWRPHU��IRUZDUG�RULJLQDO�RI�UHFRUGV�DFFXPXODWHG�GXULQJ�GHSOR\PHQW�WR�WKH�
FXVWRPHUV�KRPH�EDVH�VXSSRUWLQJ�ODERUDWRU\�XSRQ�FRPSOHWLRQ�RI�GHSOR\PHQW��)RUPDW�RI�UHFRUGV�IRU�WUDQVIHU�ZLOO�EH�
GHWHUPLQHG�E\�$'3�FDSDELOLWLHV�RI�ERWK�ODERUDWRULHV�LQYROYHG��5HWDLQ�GDWD�FRSLHV�RI�UHFRUGV�XQWLO�QRWLILHG�RI�
UHFRUGV�UHFHLSW�E\�FXVWRPHU¶V�KRPH�EDVH�VXSSRUWLQJ�ODERUDWRU\��
�

���� /RVW�RLO�DQDO\VLV�UHFRUGV��,Q�WKH�HYHQW�FRSLHV�RI�RLO�DQDO\VLV�UHFRUGV�DUH�ORVW�GXULQJ�WUDQVIHU��
HLWKHU�WKH�FXVWRPHU�RU�WKH�JDLQLQJ�ODERUDWRU\��DV�DSSURSULDWH��VKRXOG�UHTXHVW�QHZ�FRSLHV�RI�WKH�RLO�DQDO\VLV�
UHFRUGV�IURP�WKH�ORVLQJ�ODERUDWRU\��

NOTE 
 

7KH�DERYH�SURFHGXUHV�DOVR�DSSO\�WR�DQ�RSHUDWLQJ�DFWLYLW\�WKDW�LV�UHDVVLJQHG�WR�DQRWKHU�VHUYLFH¶V�
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ODERUDWRU\��

����� 'LVSRVDO�RI�2LO�$QDO\VLV�5HFRUGV��7KH�RULJLQDO� FRS\�RI�DQ�RLO�DQDO\VLV� UHFRUG�PD\�EH�GHVWUR\HG�E\� WKH�
RULJLQDWLQJ� ODERUDWRU\����FDOHQGDU�PRQWKV�DIWHU� UHFHLSW�RI� WKH� ODVW�VDPSOH� IURP� WKH� LWHP�RI�HTXLSPHQW� LQYROYHG��
ODERUDWRULHV�ZLWK�$'3�FDSDELOLW\�ZLOO�XWLOL]H�QRUPDO�SXUJH�URXWLQHV�VSHFLILHG�E\�SDUHQW�VHUYLFH��
�
������ &RQWLQJHQF\�2SHUDWLRQV��:KHQHYHU� D� -2$3� ODERUDWRU\� EHFRPHV� LQRSHUDWLYH�� WKH� IROORZLQJ� SURFHGXUHV�
DSSO\��
�

D�� ,I�RSHUDWLRQDO�FDSDELOLW\�FDQQRW�EH�UHVWRUHG�ZLWKLQ�D�UHDVRQDEOH�WLPH�FRQVLVWHQW�ZLWK�RSHUDWLRQDO�
VDIHW\��DV�GHWHUPLQHG�E\�WKH�DSSURSULDWH�SURJUDP�PDQDJHU�RU�WKH�RQ�VLWH�FRPPDQGHU�IRU�GHSOR\HG�XQLWV��WKH�
ODERUDWRU\�VKDOO�FRQWDFW�WKHLU�SURJUDP�PDQDJHPHQW�RIILFH�DQG�WKH�EDFN�XS�ODERUDWRU\�OLVWHG�LQ�WKH�-2$3�'LUHFWRU\�
�RU�DV�GLUHFWHG�E\�WKH�DSSOLFDEOH�SURJUDP�PDQDJHU��DQG�SURYLGHV�WKH�IROORZLQJ�LQIRUPDWLRQ��
�

���� (VWLPDWH�RI�GXUDWLRQ�RI�ODERUDWRU\�GRZQWLPH��
�
���� 1XPEHU�RI�VDPSOHV�EDFNORJJHG��

�
���� $YHUDJH�QXPEHU�RI�VDPSOHV�UHFHLYHG�GDLO\��

�
���� 0HWKRG�RI�WUDQVSRUWLQJ�VDPSOHV�WR�EDFN�XS�ODERUDWRU\��

�
E�� 7HPSRUDU\�DGGLWLRQDO�VWDIILQJ��7$'�7'<�RI�SHUVRQQHO�IURP�DQ�LQRSHUDWLYH�ODERUDWRU\�IRU�WKH�

UHDVVLJQPHQW�RI�ZRUNORDGV�PD\�EH�QHFHVVDU\��7KH�WZR�ODERUDWRULHV�VKDOO�QHJRWLDWH�VWDIILQJ�UHTXLUHPHQWV�DQG�
FRRUGLQDWH�ZLWK�ORFDO�PDQDJHPHQW�DV�UHTXLUHG���$W�WKRVH�EDVHV�SRVWV�KDYLQJ�QR�JRYHUQPHQW�RU�FRQWUDFW�
ODERUDWRULHV��86�JRYHPPHQW�SHUVRQQHO�VKDOO�QHJRWLDWH�ZRUNORDG�WUDQVIHUV�DQG�SHUVRQQHO�VXSSRUW�IRU�WKH�
ODERUDWRULHV����6WDIILQJ�SUREOHPV�QRW�VHWWOHG�EHWZHHQ�DIIHFWHG�ODERUDWRULHV�VKDOO�EH�UHIHUUHG�WR�WKH�DSSURSULDWH�
2$3�PDQDJHPHQW�RIILFH�IRU�UHVROXWLRQ��

�
F�� ,I�WKH�ODERUDWRU\�VXSSRUWV�FXVWRPHUV�RI�PRUH�WKDQ�RQH�VHUYLFH��WKH�GLVSRVLWLRQ�RI�EDFNORJJHG�

VDPSOHV�VKDOO�EH�FRRUGLQDWHG�EHWZHHQ�WKH�DSSURSULDWH�VHUYLFH�SURJUDP�PDQDJHPHQW�RIILFHV��
�

������ 5HTXHVWV�IRU�6SHFWURPHWHU�0DLQWHQDQFH��
�

D�� $UP\�/DERUDWRULHV��$IWHU�H[KDXVWLQJ�ORFDO�FDSDELOLWLHV�IRU�UHSDLU��$UP\�ODERUDWRULHV�VKDOO�IRUZDUG�
GLDJQRVWLF�GDWD�WR�WKH�-2$3�76&��7KH�GLDJQRVWLF�GDWD�PD\�EH�IRUZDUGHG�LQ�PHVVDJH�IRUPDW�DV�VKRZQ�LQ�
$SSHQGL[�/�RU�LQ�FRPSDUDEOH�IRUPDW�E\�WHOHSKRQH��,I�WURXEOHVKRRWLQJ��FRQVXOWLQJ��DQG�DGYLVRU\�VXSSRUW�E\�WKH�
-2$3�76&�LV�XQVXFFHVVIXO��WKH�-2$3�76&�ZLOO�UHIHU�WKH�ODERUDWRU\�WR�WKH�$UP\�SURJUDP�PDQDJHPHQW�RIILFH�IRU�
IXUWKHU�DFWLRQ��7KH�SURJUDP�GLUHFWRU�LV�UHVSRQVLEOH�IRU�FRRUGLQDWLRQ�RI�DOO�RQ�VLWH�PDLQWHQDQFH�VHUYLFH�YLVLWV�E\�WKH�
VSHFWURPHWHU�PDQXIDFWXUHU¶V�UHSUHVHQWDWLYHV��
�

E�� 1DY\�/DERUDWRULHV��$IWHU�H[KDXVWLQJ�ORFDO�FDSDELOLWLHV�IRU�UHSDLU��1DY\�ODERUDWRULHV�VKDOO�FRQWDFW�WKH�
1DY\�2LO�$QDO\VLV�3URJUDP�2IILFH�IRU�DVVLVWDQFH������(DVW�FRDVW�ODERUDWRULHV��,66&�&KHUU\�3RLQW��,66&�
-DFNVRQYLOOH��1$6�&RUSXV�&KULVWL��1$6�.H\�:HVW��1$6�2FHDQD��1$6�3DWX[HQW�5LYHU��1$6�6LJRQHOOD��)5&�
0D\SRUW��0,'�$7/$17,&�/$%�1RUIRON��%DJUDP�$LU�%DVH��$O�$VDG�,UDT�DQG�$WODQWLF�)OHHW�VKLSV�VKRXOG�FRQWDFW�WKH�
12$3�(DVW�&RDVW�7HFK�5HS�������:HVW�FRDVW�ODERUDWRULHV�1$6�/HPRRUH�&D��1$6�)DOORQ��1$6�:KLGEH\�,VODQG�
:$��0&$6�<XPD��1$96+,3<'�DQG�,0)�3HDUO�+DUERU��&DPS�3HQGOHWRQ�&$��6:50&�6DQ�'LHJR��1$)�$WVXJL��
0&$6�,ZDNXQL�DQG�3DFLILF�)OHHW�VKLSV�VKRXOG�FRQWDFW�WKH�12$3�:HVW�&RDVW�7HFK�5HS��
�

F�� $LU�)RUFH�/DERUDWRULHV��$IWHU�H[KDXVWLQJ�ORFDO�PDLQWHQDQFH�FDSDELOLWLHV��$LU�)RUFH�ODERUDWRULHV�VKDOO�
FRQWDFW�WKH�VSHFWURPHWHU�PDQXIDFWXUHU�IRU�DGGLWLRQDO�WHOHSKRQLF�WURXEOHVKRRWLQJ�DVVLVWDQFH��,I�WKH�SUREOHP�VWLOO�
FDQQRW�EH�UHVROYHG��$LU�)RUFH�ODERUDWRULHV�VKDOO�FRQWDFW�WKH�3URJUDP�0DQDJHPHQW�2IILFH��2&�$/&�7,(2�������
6WDII�'ULYH��7LQNHU�$)%��2.�������������IRU�FRQWUDFWRU�RQ�VLWH�VXSSRUW��

�
G�� 7KH�-2$3�76&�ZLOO�SURYLGH�WURXEOHVKRRWLQJ��FRQVXOWLQJ��DQG�DGYLVRU\�PDLQWHQDQFH�VXSSRUW�DV�

UHTXHVWHG��,I�XQVXFFHVVIXO��WKH�-2$3�76&�ZLOO�UHIHU�WKH�ODERUDWRU\�WR�WKH�DSSURSULDWH�VHUYLFH�SURJUDP�
PDQDJHPHQW�RIILFH�IRU�FRRUGLQDWLRQ�RI�RQ�VLWH�DVVLVWDQFH�YLVLWV�LI�UHTXLUHG��'LUHFW�OLDLVRQ�LV�HQFRXUDJHG�EHWZHHQ�
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WKH�-2$3�76&��30(/�DQG�ODERUDWRU\�DFWLYLWLHV��6LQFH�ORFDO�DYDLODELOLW\�RI�VSDUH�SDUWV�LV�OLPLWHG��GLDJQRVWLF�GDWD�
PXVW�EH�DFFXUDWH�DQG�FRPSOHWH��

�
H�� $UP\�ODERUDWRULHV�ORFDWHG�QHDU�$LU�)RUFH�EDVHV�PD\�QHJRWLDWH�ZLWK�$LU�)RUFH�30(/�SHUVRQQHO�IRU�

VSHFWURPHWHU�PDLQWHQDQFH��6XSSRUW�ZLOO�EH�DW�WKH�GLVFUHWLRQ�RI�WKH�$LU�)RUFH�0DMRU�&RPPDQG�LQYROYHG��
�
������ 6SHFWURPHWHU�3URWHFWLRQ�GXULQJ�6KXWGRZQ�3HULRGV��'XULQJ�LQ�SRUW�VKXWGRZQ�SHULRGV�LQ�H[FHVV�RI�WZR�
ZHHNV� DQG� GXULQJ� VKXWGRZQ� SHULRGV� ZKHQ� VSHFWURPHWHU� SURWHFWLRQ� LV� UHTXLUHG�� VXFK� DV� VKRS� UHQRYDWLRQ� RU�
VKLS\DUG� UHSDLU�� ODERUDWRU\� PDQDJHUV� VKDOO� HQVXUH� WKDW� ODERUDWRU\� SHUVRQQHO� SURWHFW� WKH� VSHFWURPHWHU� IURP�
FRQWDPLQDWLRQ� �GXVW�� SDLQW� FKLSV�� PRLVWXUH�� HWF���� $� SODVWLF� FRYHULQJ�� WDSHG� WR� IRUP� D� FRPSOHWH� EDUULHU� LV�
UHFRPPHQGHG�IRU�WKLV�SXUSRVH��
�
������ -2$3�&HUWLILFDWLRQ�DQG�&RUUHODWLRQ�3URJUDPV��7KH�-2$3�&HUWLILFDWLRQ�DQG�&RUUHODWLRQ�3URJUDPV�DUH�
SULPDU\�HOHPHQWV�RI�WKH�-2$3�TXDOLW\�DVVXUDQFH�LQLWLDWLYH�WR�HQVXUH�VWDQGDUGL]DWLRQ�RI�SURFHGXUHV�DQG�TXDOLW\�RI�
RLO� DQDO\VLV� E\� WKH� -2$3� ODERUDWRULHV�� )ROORZ� WKH� VSHFLILF� VSHFWURPHWHU� RSHUDWRUV¶� PDQXDO� IRU� DQ\� DGGLWLRQDO�
VSHFLDO� VWDQGDUGL]DWLRQ� UHFRPPHQGDWLRQV�UHTXLUHPHQWV� SULRU� WR� WKH� DQDO\VLV� RI� FRUUHODWLRQ� VDPSOHV� VXFK� DV�
RSWLFDO�DOLJQPHQW�RU�D�FKHFN�RI�WKH�VRXUFH�IUHTXHQF\�XVLQJ�D�WHVW�PHWHU�RU�DQ�RVFLOORVFRSH��3DUWLFLSDWLRQ�LQ�WKHVH�
SURJUDPV� LV�PDQGDWRU\� IRU� DOO� DWRPLF�HPLVVLRQ� URWURGH�VSHFWURPHWHU�RLO� DQDO\VLV� ODERUDWRULHV�� RUJDQLF�RU� XQGHU�
FRQWUDFW�WR�D�86�PLOLWDU\�VHUYLFH�IRU�DQDO\]LQJ�XVHG�RLOV�IURP�86�JRYHUQPHQW�HTXLSPHQW��
�

D. &HUWLILFDWLRQ�3URJUDP��%DVHG�XSRQ�ODERUDWRU\�IDFLOLWLHV��SHUVRQQHO�TXDOLILFDWLRQV��DQG�-2$3�&RUUHODWLRQ�
3URJUDP��SHUIRUPDQFH��ODERUDWRU\�VSHFWURPHWHUV�DUH�FDWHJRUL]HG�DV�FHUWLILHG�RU�XQFHUWLILHG��
�

��� &HUWLILHG�ODERUDWRULHV�DUH�DXWKRUL]HG�WR�SURYLGH�RLO�DQDO\VLV�VXSSRUW�WR�DOO�DXWKRUL]HG�DQG�
DSSURYHG�FXVWRPHUV��LQWUDVHUYLFH�DQG�LQWHUVHUYLFH��DV�ZHOO�DV�RWKHU�'R'�DXWKRUL]HG�FXVWRPHUV��8QFHUWLILHG�
ODERUDWRULHV�DUH�SURKLELWHG�IURP�SURYLGLQJ�RLO�DQDO\VLV�VHUYLFHV�WR�DQ\�FXVWRPHUV�XQOHVV�WKH�DSSURSULDWH�VHUYLFH�
SURJUDP��0DQDJHPHQW�RIILFH�JUDQWV�D�ZDLYHU��7KLV�ZDLYHU�PXVW�EH�LQ�ZULWLQJ�DQG�VKDOO�QRUPDOO\�OLPLW�WKH�ODERUDWRU\�
WR�LQWUDVHUYLFH�VXSSRUW��$�ZDLYHU�JUDQWLQJ�DXWKRULW\�IRU�LQWHUVHUYLFH�VXSSRUW�VKDOO�EH�VXSSRUWHG�E\�ZULWWHQ�
FRQFXUUHQFH�RI�WKH�SURJUDP�PDQDJHU�RI�WKH�RWKHU�VXSSRUWHG�VHUYLFH�V��RQ�ILOH�ZLWK�WKH�SURJUDP�PDQDJHPHQW�
RIILFH�JUDQWLQJ WKH�ZDLYHU��

�
���� 7KH�-2$3�&HUWLILFDWLRQ�3URJUDP�LV�GHVFULEHG�LQ�GHWDLO�LQ�9ROXPH�,��

�
� E� &RUUHODWLRQ�3URJUDP. 

�

���� ,I�D�ODERUDWRU\�UHFHLYHV�GDPDJHG�FRUUHODWLRQ�VDPSOHV�RU�GRHV�QRW�UHFHLYH�VDPSOHV�E\�WKH���WK�
RI�WKH�PRQWK��WKH�ODERUDWRU\�VKDOO�QRWLI\�WKH�2$3&255#7,1.(5�$)�0,/�RI�WKH�SUREOHP�LPPHGLDWHO\�E\�
WHOHSKRQH�RU�H�PDLO��

�
���� 3HUIRUP�FRPSOHWH�VSHFWURPHWHU�VWDQGDUGL]DWLRQ��,PPHGLDWHO\�IROORZLQJ�WKH�VWDQGDUGL]DWLRQ��

SHUIRUP�D�GDLO\�VWDQGDUGL]DWLRQ�FKHFN�ZLWK�DW�OHDVW�WKUHH�VWDQGDUGV�SULRU�WR�FRUUHODWLRQ�VDPSOHV�DQDO\VLV�WR�HQVXUH�
WKDW�WKH�VWDQGDUGL]DWLRQ�ZDV�VXFFHVVIXO��,I�WKH�UHVXOWV�DUH�QRW�ZLWKLQ�WKH�UHTXLUHG�WROHUDQFHV��UHSHDW�WKH�FRPSOHWH�
VSHFWURPHWHU�VWDQGDUGL]DWLRQ�XQWLO�WKH�GDLO\�VWDQGDUGL]DWLRQ�FKHFNV�DUH�DFFHSWDEOH��
�

NOTE 
�
&RUUHODWLRQ�SULQWRXWV��LQFOXGLQJ�DOO�VWDQGDUGL]DWLRQ�GDWD��VKDOO�EH�UHWDLQHG�IRU�WKUHH�PRQWKV���7KLV�LQIRUPDWLRQ�LV�
YLWDO�IRU�WURXEOHVKRRWLQJ�LQVWUXPHQWV�WKDW�VFRUH�ORZ�LQ�WKH�SURJUDP���7KH�3URJUDP�0DQDJHUV�PD\�DOVR�UHTXHVW�
SULQWRXWV�DV�D�TXDOLW\�DVVXUDQFH�FKHFN��
�

���� (QVXUH�WKDW�WKH�VDPSOHV�DUH�DQDO\]HG�RQ�WKH�VSHFWURPHWHU�ZKRVH�VHULDO�QXPEHU�LV�RQ�WKH�
PDLOLQJ�ODEHO���)ROORZ�WKH�VSHFLILF�VSHFWURPHWHU�RSHUDWRUV�PDQXDO�IRU�DQ\�DGGLWLRQDO�VSHFLDO�VWDQGDUGL]DWLRQ�
UHFRPPHQGDWLRQV�UHTXLUHPHQWV�SULRU�WR�WKH�DQDO\VLV�RI�FRUUHODWLRQ�VDPSOHV�VXFK�DV�RSWLFDO�DOLJQPHQW�RU�D�FKHFN�
RI�WKH�VRXUFH�IUHTXHQF\�XVLQJ�D�WHVW�PHWHU�RU�DQ�RVFLOORVFRSH��

�
���� 6KDNH�HDFK�FRUUHODWLRQ�VDPSOH�YLJRURXVO\�IRU�RQH�PLQXWH�E\�KDQG�MXVW�SULRU�WR�DQDO\VLV��
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�
���� $QDO\]H�HDFK�VDPSOH�WKUHH�����WLPHV�DQG�DYHUDJH�WKH�UHVXOWV��

�
���� 5HSRUW�UHVXOWV�RQ�WKH�UHVXOWV�FDUG��H�PDLO��RU�PHVVDJH�WR�WKH�QHDUHVW�ZKROH�330��

�
([DPSOHV������330� ��������330� ����

�
���� 5HFRUG�³�´�LI�D�]HUR�UHDGLQJ�LV�REWDLQHG��

�
���� �����5HFRUG�5�0�LI�RQH�RU�PRUH�HOHPHQWV�DUH�LQRSHUDWLYH��

�
���� /HDYH�HOHPHQWV�QRW�DQDO\]HG�EODQN��
�
����� 6XEPLW�UHVXOWV�WR�WKH�2$3&255�DV�VRRQ�DV�SRVVLEOH�DIWHU�UHFHLSW�RI�WKH�VDPSOHV���&XUUHQW�

PRQWK�UHVXOWV�DUH�WR�EH�VXEPLWWHG�E\�WKH���VW�RI�WKH�PRQWK���7KHUH�LV�QR�ODWH�SHQDOW\�IRU�ODWH�VXEPLVVLRQ���
+RZHYHU��\RXU�UHVXOWV�ZLOO�QRW�EH�XVHG�WR�KHOS�FDOFXODWH�WKH�WULPPHG�PHDQ���-2$3�FHUWLILHG�ODERUDWRULHV�VKRXOG�
HQVXUH�WKDW�UHVXOWV�IURP�WKH�SUHYLRXV�PRQWK�DUH�UHFHLYHG�SULRU�WR�VXEPLWWLQJ�FXUUHQW�PRQWK�UHVXOWV���,I�D�ORZ�VFRUH�
LV�DFKLHYHG��WKHQ�WKH�SUREOHP�FDQ�WKHQ�EH�KRSHIXOO\�UHVROYHG�SULRU�WR�VXEPLWWLQJ�DGGLWLRQDO�UHVXOWV���5HVXOWV�FDQ�EH�
VHQW�E\�H�PDLO��UHJXODU�PDLO��PHVVDJH�WUDIILF�DQG�IDFVLPLOH���(�PDLO�WKH�FRUUHODWLRQ�GDWD�WR�
2$3&255#7,1.(5�$)�0,/��UHFHLSW�FRQILUPDWLRQ�ZLOO�EH�VHQW���,I�UHJXODU�PDLO��PHVVDJH��RU�IDFVLPLOHV�DUH�XVHG�
IRU�VHQGLQJ�GDWD��EH�VXUH�WR�XVH�WZR�RI�WKHVH�PHWKRGV�WR�HQVXUH�UHFHLSW���,I�VHQGLQJ�GDWD�E\�H�PDLO��EH�VXUH�WR�
DWWDFK�WKH�GDWD�XVLQJ�WKH�VWDQGDUG�IRUP�VXSSOLHG���$Q�H[DPSOH�RI�WKH�PHVVDJH�IRUPDW�LV�LQ�)LJXUH������
�
�

3KRQH�� '61�� ����������H[W�����RU�����
&RPPHUFLDO�� ����������������H[W�����RU������

�
)$;�� '61� ���������
� &RPPHUFLDO�� ���������������

�
� ����� &RPSO\�ZLWK�DQ\�RWKHU�VSHFLDO�LQVWUXFWLRQV�UHFHLYHG�ZLWK�WKH�FRUUHODWLRQ�VDPSOHV��

�
� � ����� 6FRUH�&RPSXWDWLRQ��
�

�D�� *HQHUDO��&RUUHODWLRQ�VFRUHV�IRU�DOO�SDUWLFLSDWLQJ�ODERUDWRU\�VSHFWURPHWHUV�DUH�EDVHG�RQ�
UHSURGXFLELOLW\���DQG�UHSURGXFLELOLW\���UHVXOWV��$�FRUUHODWLRQ�WHVW�UHVXOWV�UHSRUW�LV�VHQW�HDFK�PRQWK�IRU�DOO�
VSHFWURPHWHUV�HQUROOHG�LQ�WKH�SURJUDP��,I�HLWKHU�UHSURGXFLELOLW\����5���RU�UHSURGXFLELOLW\����5���IDLOV�WKH�FULWHULD�IRU�
DQ\�RI�WKH�UHTXLUHG�HOHPHQWV��SRLQWV�DUH�VXEWUDFWHG�DV�SURYLGHG�EHORZ��(DFK�VDPSOH�SDLU�DFFRXQWV�IRU����SRVVLEOH�
SRLQWV�IRU�D�WRWDO�RI�����SRLQWV��5HVXOWV�DUH�URXQGHG�RII��L�H���RQH�5��IDLOXUH�HTXDOV������SRLQWV�IRU�D�-2$3�
LQVWUXPHQW��������HTXDOV����SHUFHQW�VFRUH���7DEOH�����OLVWV�WKH����-2$3�HOHPHQWV�DQG�SRLQWV�DVVLJQHG�IRU�WKH�
W\SHV�RI�VSHFWURPHWHUV��

�
�E�� /DWH�5HVXOWV��

�
��� 1RQ�VXEPLVVLRQ��16����,I�WKH�VFRUH�VKHHW�LQGLFDWHV�1�6�IRU�WKH�FXUUHQW�PRQWK�DQG�

UHVXOWV�ZHUH�VXEPLWWHG��FRQWDFW�2$3&255#7,1.(5�$)�0,/�DV�VRRQ�DV�SRVVLEOH�DQG�VHQG�LQ�WKH�UHVXOWV�E\�WKH�
EHVW�DQG�TXLFNHVW�PHDQV�DYDLODEOH���7KDW�LV�ZK\�LW�LV�UHFRPPHQGHG�WR�VHQG�WKH�GDWD�YLD�DW�OHDVW�WZR�PHWKRGV�
XQOHVV�\RX�UHFHLYH�DQ�H�PDLO�FRQILUPDWLRQ�RI�UHFHLSW���,I�UHVXOWV�ZHUH�QRW�VXEPLWWHG��SOHDVH�VXEPLW�WKHP�DV�VRRQ�
DV�SRVVLEOH���)RU�-2$3�&HUWLILHG�ODEV��QRQ�VXEPLVVLRQ�RI�GDWD�FDQ�MHRSDUGL]H�-2$3�FHUWLILFDWLRQ���

�
�� 5HSRUWHG�0DLQWHQDQFH��50���/DERUDWRULHV�XQDEOH�WR�DQDO\]H�WKHLU�FRUUHODWLRQ�

VDPSOHV�GXH�WR�DQ�LQRSHUDWLYH�VSHFWURPHWHU�VKRXOG�UHSRUW�WKLV�IDFW�WR�WKH�2$3&255#7,1.(5�$)�0,/�SULRU�WR�
WKH�GDWD�VXEPLVVLRQ�FXWRII�GDWH��WKHVH�ODERUDWRULHV�ZLOO�EH�SODFHG�LQ�DQ�50�VWDWXV�IRU�WKDW�PRQWK���50�VWDWXV�
ODERUDWRULHV�PXVW�HQVXUH�UHSDLUV�DUH�H[SHGLWHG�DQG�WKDW�UHVXOWV�DUH�VXEPLWWHG�DV�VRRQ�DV�WKH�VSHFWURPHWHU�LV�
RSHUDWLRQDO��7DEOH�����OLVWV�DOO�-2$3�IOXLGV�FXUUHQWO\�XVHG�LQ�HTXLSPHQW�PRQLWRUHG�LQ�WKH�-2$3��
�
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�
�
�

SAMPLE MESSAGE FORMAT FOR REPORTING CORRELATION RESULTS 
 
)520�� /$%25$725<�
�
72�� 2$3&255#7,1.(5�$)�0,/�
�
81&/$6�
 
68%-�� &255(/$7,21�7(67�5(68/76�)25��L�H��0RQWK��
�
��� '$7(�5(&(,9('�$1'�'$7(�$1$/<=('��L�H����)(%������)(%�����

�
��� 6$03/(�

�
��
�
��
�
��
�
��

�

)H�
�
���
�
���
�
��
�
���

$*�
�
���
�
���
�
��
�
��

$O�
�
���
�
���
�
��
�
��

&U�
�
���
�
���
�
��
�
��

&X�
�
���
�
���
�
��
�
��

0J�
�
���
�
���
�
��
�
��

1D�
�
���
�
���
�
���
�
���

1L�
�
���
�
���
�
��
�
��

3E�
�
��
�
��
�
��
�
��

6L�
�
��
�
��
�
��
�
��

6Q�
�
��
�
��
�
��
�
��

7L�
�
���
�
���
�
��
�
��

%�
�
��
�
��
�
��
�
��

0R�
�
��
�
��
�
���
�
���

=Q�
�
��
�
��
�
��
�
��

�5RXQG�RII�UHVXOWV�WR�QHDUHVW�ZKROH�330��
�
��� 63(&7520(7(5�02'(/�$1'�6(5,$/�12���L�H��6SHFWURLO�0�1�������

�
��� 67$1'$5'6�86('�)25�67$1'$5',=$7,21�(;3�'$7(��L�H����330�1:/�����'�������-81��������

330�&(6����0$<������'������330�1&:����-81�����
�

��� ',6&�(/(&752'(�0)*�$1'�/27�%$7&+�180%(5���L�H��&$5%21�2)�$0(5,&$������������
�

��� 52'�(/(&752'(�0)*�$1'�/27�180%(5���L�H��%$<�&$5%21�/27������%$7&+������
�

��� 23(5$725�$1'�683(59,625����L�H��66*7�5$<�-2+1621���06*7�0,.(�:,//,$06��
�

��� &200(176����OLVW�DQ\�SHUWLQHQW�FRPPHQWV��
�
�
�
�
�
�
�
�
�

Figure 3-2. Sample Message Format for Reporting Correlation Results 
�
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NOTES 
 

,I�D�ODERUDWRU\�LV�XQDEOH�WR�FRQGXFW�DQDO\VLV�IRU�RQH�RU�PRUH�HOHPHQWV�IRU�D�JLYHQ�PRQWK�GXH�WR�LQVWUXPHQW�
PDOIXQFWLRQ�DQG�DSSURSULDWH�PDLQWHQDQFH�FRUUHFWLYH�DFWLRQV�KDYH�EHHQ�LQLWLDWHG�DQG�UHSRUWHG�WR�
2$3&255#7,1.(5�$)�0,/��DQ�50�FRGH�ZLOO�EH�HQWHUHG�LQ�SODFH�RI�WKH�VFRUH�V��WKDW�ZRXOG�QRUPDOO\�EH�
HQWHUHG�IRU�WKH�HOHPHQW�V���/DERUDWRULHV�DUH�SURKLELWHG�IURP�DQDO\]LQJ�RLO�VDPSOHV�IRU�RSHUDWLRQDO�HTXLSPHQW�
IRU�WKH�HOHPHQW�V��IRU�ZKLFK�WKH�VSHFWURPHWHU�ZDV�SODFHG�LQ�DQ�50�VWDWXV���6HH�9RO�,�IRU�DGGLWLRQDO�LQIRUPDWLRQ�
FRQFHUQLQJ�50�VWDWXV���7KHUH�ZLOO�EH�FORVH�FRRUGLQDWLRQ�ZLWK�WKH�VHUYLFH�SURJUDP�PDQDJHUV�WR�UHVROYH�
SRVVLEOH�DGYHUVH�DIIHFWV�RQ�FHUWLILFDWLRQ�VWDWXV�DQG�LQWHUVHUYLFH�VXSSRUW��$�PHVVDJH�UHTXHVW�IRU�PDLQWHQDQFH�
KHOS�WR�2$3&255#7,1.(5�$)�0,/��GRHV�QRW�FRQVWLWXWH�UHTXHVWLQJ�5�0�VWDWXV�XQOHVV�D�VSHFLILF�UHTXHVW�IRU�
5�0�VWDWXV�LV�LQFOXGHG�LQ�WKH�PHVVDJH��6HQG�DQ�H�PDLO�VSHFLILFDOO\�UHTXHVWLQJ�5�0�VWDWXV�DQG�WU\�WR�SURYLGH�D�
³JHW�ZHOO´�GDWH��

 
TABLE 3-1. CORRELATION ELEMENTS AND SCORE WEIGHING SCHEME 

 
(OHPHQW� 6\PERO� 1R�'DWD�RU�)DLOV�5HSURGXFLELOLW\���RU���

�
�
�

,URQ�
6LOYHU�
$OXPLQXP�
&KURPLXP�
&RSSHU�
0DJQHVLXP�
6RGLXP�
1LFNHO�
/HDG�
6LOLFRQ�
7LQ�
7LWDQLXP�
%RURQ�
0RO\EGHQXP�
=LQF�

�
�
)H�
$J�
$O�
&U�
&X�
0J�
1D�
1L�
3E�
6L�
6Q�
7L�
%�
0R�
=Q�

�
� -2$3�$(�5RWURGH�

�����
�����
�����
�����
�����
�����
�����
�����
�����
�����
�����
�����
�����
�����
�����

�
$$�,&3�HWF��

�����
�����
�����
�����
�����
�����

�����
�����

�����
�����

�����
�����

�����
����
���
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TABLE 3-2. JOAP FLUIDS 
 
7KH�IROORZLQJ�IOXLGV�DUH�WKH�W\SHV�QRZ�XVHG�LQ�WKH�-RLQW�2LO�$QDO\VLV�3URJUDP�IRU�DOO�-2$3�HQJLQHV��WUDQVPLVVLRQV�
DQG�FRPSRQHQWV��
�
STOCK NUMBER 
�����������������
�����������������
�����������������
�����������������
�����������������
�����������������
�����������������
�����������������
�����������������
�����������������
�����������������
�����������������
�����������������
�����������������
�����������������
�����������������
�����������������
�����������������
�����������������
�����������������
�����������������
�����������������
�����������������
�����������������
�����������������
�����������������
�����������������
�����������������
�����������������
�����������������
�����������������
�����/3����������
�����������������
�����������������
�����������������
�����������������
�����������������

PRODUCT 
/8%�2,/�
+<'5$8/,&�)/8,'�
+<'5$8/,&�)/8,'�
+<'5$8/,&�)/8,'�
+<'5$8/,&�)/8,'�<(//2:�
+<'5$8/,&�)/8,'�5('�
+<'5$8/,&�)/8,'�3(752�
+<'5$8/,&�)/8,'�
+<'5$8/,&�)/8,'�
/8%�2,/�&203281'�
/8%�2,/�67($0�
/8%�2,/�(1*����*5$'(�
/8%�2,/�(1*����*5$'(�
/8%�2,/�(1*����*5$'(�
/8%�2,/�(1*����*5$'(�
/8%�2,/�(1*���:����
/8%�2,/�*($5����
/8%�2,/�*($5�������
/8%�2,/�*($5��������
/8%�2,/�35(6(59. 
/8%�2,/�35(6(5�����
/8%�2,/�35(6(5��������
/8%�2,/�35(6(5�����
/8%�2,/�$�&�
/8%�2,/�$�&�
/8%�2,/�(1*����*5$'(�
/8%�2,/�(1*����*5$'(�
/8%�2,/�(1*�6����
/8%�2,/�(1*�������
/8%�2,/�(1*�������
/8%�2,/�(1*�
2,/�/8%�������*5��
/8%�2,/�$�&�785%,1(�
/8%�2,/�+(/2�
/8%�2,/�+(/2�
/8%�2,/�6+,3�
2,/�&2035(6625�
;&�������3+,//,36�

SPECIFICATION 
  $672����

0,/�+�������
0,/�+�������
0,/�+�������
0,/�+�������
0,/�+�������
0,/�+������
0,/�+������
0,/�+�������
0,/�/�������
0,/�/�������
0,/�/������
0,/�/������
0,/�/������
0,/�/������
0,/�/������
0,/�/������
0,/�/������
0,/�/������
0,/�/�������
0,/�/�������
0,/�/�������
0,/�/�������
0,/�/�������
0,/�/�������
0,/�/�������
0,/�/�������
0,/�/�������
0,/�/�������
0,/�/�������
0,/�/�������
0,/�/������
0,/�/������
0,/�/�������
0,/�/�������
0,/�/������
:�/�����

NATO 
�
+����
+����
+����
+����
+����
+����
&����
�
�
�����
�=���
�����
1�&�
�
������
�����
�����
�����
&����
&����
�

� � ����
�����
����
�
�
�
�
�
�����
�����
�����
�
�
�����
�����

TYPE 
6�

�
�

 6�
6�
6�
6�
6�

�
6�
0�
0�
0�
0�
0�
0�
0�
0�

�
�
�
�

� 0�
6�
0�
0�
0�
0�
0�
0�
0�
6�
6�
6�
0�
0

Downloaded from https://www.everyspec.com



NAVAIR 17-15-50.2 
TM 38-301-2 
T.O. 33-1-37-2 
CGTO 33-1-37-2 
 

3-18 

 
 
 
 

TABLE 3-2. JOAP FLUIDS (Cont.) 
 
&RUUHODWLRQ�)OXLG� ,GHQWLILFDWLRQ� 
7\SH�
�
0,/�/������
�
0RELO�-HW�����
�
3KLOOLSV�;&�������
�
99�/�����
�

0���0LQHUDO�

6���6\QWKHWLF�

�
'LHVHO�HQJLQH�OXEULFDWLQJ�RLO�
�
&RDVW�*XDUG�WXUELQH�HQJLQH�RLO�
�
$LUFUDIW�SLVWRQ�HQJLQH�OXEULFDWLQJ�RLO�
�
5HIULJHUDQW�FRPSUHVVRU�OXEULFDWLQJ�RLO�

�
0�
�
6�
�
0�
�
0�

�
�
�
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SECTION IV 
 

PHYSICAL TEST LABORATORY OPERATING REQUIREMENTS  
�
���� *(1(5$/��
�

D�� 3XUSRVH���7KLV�VHFWLRQ�RXWOLQHV�WKH�UHTXLUHPHQWV�IRU�SK\VLFDO�SURSHUW\�WHVWLQJ�RI�XVHG�OXEULFDQW�
IURP� HQJLQHV�� WUDQVPLVVLRQV� DQG� K\GUDXOLF� V\VWHPV�� �3 K\VLFDO� SURSHUW\� WHVWLQJ� LV� D�GL DJQRVWLF� WRRO� XVHG� WR�
GHWHUPLQH�WKH�SK\VLFDO�FRQGLWLRQ�RI�XVHG�OXEULFDQWV��,W�LV�QRW�LQWHQGHG�WR�UHSODFH�QRUPDO�PDLQWHQDQFH�SUDFWLFHV��

�
E�� 6FRSH���3K\VLFDO�SURSHUW\�WHVWV�GHVFULEHG�LQ�WKLV�PDQXDO�DUH�GHVLJQHG�WR�GHWHUPLQH�ZKHWKHU�XVHG�RLO�

LV�FRQWDPLQDWHG�RU�GHWHULRUDWHG�E\� WHVWLQJ� WKH�RLO� IRU� WKH� IROORZLQJ��YLVFRVLW\��PRLVWXUH�ZDWHU�FRQWHQW�� IODVK�SRLQW�
�IXHO�GLOXWLRQ���DFLGLW\��GLVSHUVDQF\�� LQVROXEOHV�WRWDO�VROLGV�DQG�SDUWLFOHV�GHEULV��7KH�SK\VLFDO�WHVW�UHTXLUHPHQWV�LQ�
WKLV�VHFWLRQ�DUH�DSSOLFDEOH�WR�DFWLYLWLHV�RSHUDWLQJ�QRQ�DHURQDXWLFDO�HTXLSPHQW�DV�GLUHFWHG�E\�DSSURSULDWH�DXWKRULW\�
ZLWKLQ�WKH�LQGLYLGXDO�VHUYLFHV�DQG�PD\�DOVR�EH�DSSOLFDEOH�WR�VHOHFWHG�LWHPV�RI�DHURQDXWLFDO�HTXLSPHQW�DV�GLUHFWHG��
7KH� SK\VLFDO� WHVW� PD\� EH� XVHG� LQGLYLGXDOO\� RU� LQ� FRQMXQFWLRQ� ZLWK� VSHFWURPHWULF� RLO� DQDO\VLV� DV� GLUHFWHG� E\�
DSSURSULDWH�DXWKRULW\�ZLWKLQ�WKH�LQGLYLGXDO�VHUYLFHV��
�
���� /DERUDWRU\�2SHUDWLQJ�5HTXLUHPHQWV���7KH�IROORZLQJ�SDUDJUDSKV�FRQWDLQ�LQIRUPDWLRQ�UHJDUGLQJ�VSDFH�DQG�
VWDIILQJ�UHTXLUHPHQWV��DV�ZHOO�DV�HTXLSPHQW�UHFRPPHQGHG�IRU�RSHUDWLRQ�RI�D�-2$3�ODERUDWRU\�SHUIRUPLQJ�
SK\VLFDO�SURSHUW\�WHVWV��
�

D�� /DERUDWRU\�6SDFH�5HTXLUHPHQWV���5HFRPPHQGHG�VSDFH�UHTXLUHPHQWV�VKRZQ�LQ�ILJXUH�����DUH�WR�EH�
XVHG�DV�JXLGHOLQHV�RQO\��VLQFH�RSHUDWLRQDO�UHTXLUHPHQWV�DQG�IDFLOLW\�DYDLODELOLW\�YDU\�ZLGHO\�DPRQJ�VHUYLFH�
DFWLYLWLHV��7KH�DUHD�UHTXLUHG�IRU�D�VSHFWURPHWULF�WHVWLQJ�IDFLOLW\�LV�QRW�LQFOXGHG�LQ�ILJXUH������$FWLYLWLHV�H[SHULHQFLQJ�
SUREOHPV�ZLWK�VSDFH�UHTXLUHPHQWV�VKRXOG�FRQWDFW�WKH�DSSURSULDWH�RLO�DQDO\VLV�SURJUDP�PDQDJHU��

�
E�� /DERUDWRU\�(QYLURQPHQWDO�5HTXLUHPHQWV���(DFK�ODERUDWRU\�VKDOO�EH�HQYLURQPHQWDOO\�FRQWUROOHG�IRU�

RSHUDWLRQDO�HIILFLHQF\��3URSHU�YHQWLODWLRQ�DQG�H[KDXVW�FDSDELOLWLHV��IRU�FUDFNOH��ZDWHU��.)���DQG�IODVK�SRLQW��VKDOO�EH�
SURYLGHG�WR�FRQIRUP�WR�VDIHW\�UHTXLUHPHQWV��3K\VLFDO�SURSHUW\�WHVW�HTXLSPHQW�LV�GHVLJQHG�WR�RSHUDWH�RYHU�D�ZLGH�
UDQJH�RI�HQYLURQPHQWDO�FRQGLWLRQV���5HIHU�WR�HTXLSPHQW�RSHUDWLRQ��PDLQWHQDQFH�PDQXDOV�DQG�ORFDO�EDVH�SROLFLHV�
IRU�VSHFLILF�HTXLSPHQW�UHTXLUHPHQWV���$�SRUWDEOH�ILUH�H[WLQJXLVKHU�VKDOO�EH�UHDGLO\�DFFHVVLEOH�LQ�DOO�WHVWLQJ�DUHDV��
�

F�� 6WDIILQJ�5HTXLUHPHQWV��
�

���� 1XPEHU�RI�3HUVRQQHO���7KH�QXPEHU�RI�SHUVRQQHO�UHTXLUHG�IRU�D�ODERUDWRU\�ZLOO�YDU\�GHSHQGLQJ�RQ�
DVVLJQHG�ZRUNORDG��XVH�RI�FLYLOLDQ�RU�PLOLWDU\�SHUVRQQHO��XVH�RI�PDQXDO�YHUVXV�DXWRPDWHG�GDWD�UHFRUGLQJ��DQG�WKH�
W\SH�DQG�ORFDWLRQ�RI�WKH�ODERUDWRU\��,Q�JHQHUDO��RQH�IXOO�WLPH�HPSOR\HH�LV�UHTXLUHG�IRU�HYHU\�����DQDO\VHV�SHU�
PRQWK�ZLWK�DXWRPDWHG�GDWD�UHFRUGLQJ��WKLV�LQFOXGHV�VSHFWURPHWULF�DQG�SK\VLFDO�SURSHUW\�WHVWLQJ���$OO�$UP\�
ODERUDWRULHV�PXVW�HPSOR\�WZR�FHUWLILHG�HYDOXDWRUV�IXOO�WLPH��2QH�IXOO�WLPH�FHUWLILHG�$2$3�HYDOXDWRU�PXVW�EH�SUHVHQW�
DW�DOO�WLPHV�GXULQJ�WKH�RSHUDWLRQ�RI�WKH�ODERUDWRU\��

�
���� 7UDLQLQJ���$OO�ODERUDWRU\�SHUVRQQHO�SHUIRUPLQJ�WKH�GXWLHV�RI�RSHUDWRU�DQG�RU�HYDOXDWRU�IRU�

QRQDHURQDXWLFDO�HTXLSPHQW�PXVW�UHFHLYH�DSSURSULDWH�WUDLQLQJ�DV�GHWHUPLQHG�E\�WKH�DSSURSULDWH�VHUYLFH�RLO�
DQDO\VLV�SURJUDP�PDQDJHU��7KH�WUDLQLQJ�PD\�EH�REWDLQHG�WKURXJK�DWWHQGDQFH�DW�VHUYLFH�DSSURYHG�FRXUVHV�DQG�RU�
RQ�WKH�MRE�WUDLQLQJ��2-7���&HUWLILFDWLRQ�RI�SK\VLFDO�WHVWLQJ�RSHUDWRUV�HYDOXDWRUV�LV�DQ�LQGLYLGXDO�VHUYLFH�SUHURJDWLYH�
LQ�DFFRUGDQFH�ZLWK�DSSOLFDEOH�VHUYLFH�JXLGHOLQHV��$UP\�UHTXLUHPHQWV�IRU�FHUWLILFDWLRQ�RI�ODERUDWRU\�SHUVRQQHO�DUH�
LQ�$SSHQGL[�1��
�
�
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Figure 4-1. Typical Physical Test Laboratory Layout 
�

�

/(*(1'�
�
�� &5$&./(�7(67�
�� )/$6+�32,17�
�� ��($�����;������6725$*(�

&$%,1(76�)25�3$576��
6833/,(6��(7&��

�� '(6.�$1'�&+$,5�
�� %/277(5�727$/�62/,'6�
�� &+$,56�25�6722/6�
�

127(���� 7+(� %$/$1&(�� .)� (48,30(17�
9,6&20(7(5�� 3$7&+� 7(67� �3$57,&/(�&2817��
(48,30(17��(7&���$5(�326,7,21('�21�%(1&+�
7236�2)�/$%25$725<�)851,785(��6833/,(6��
(48,30(17�� (7&��� 0$<� %(�67 25('� %(1($7+�
:+(1� 127� ,1� 86(�� $/62�� $%29(� 7+,6�
(48,30(17� $5(� :$//� &$%,1(76� )25�
6725$*(�2)�6833/,(6��(7&��
�
127(���� 63$&(� )25� $� 63(&7520(75,&�
7(67,1*� )$&,/,7<� ,6� 127� ,1&/8'('� 21� 7+,6�
/$<287��
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�
���� /DERUDWRU\�7HVWLQJ�5HTXLUHPHQWV��$UP\���)LJXUH�����RXWOLQHV�WKH�$UP\�VDPSOH�DQDO\VLV�UHTXLUHPHQWV�WR�
EH�IROORZHG�IRU�HQJLQHV��WUDQVPLVVLRQV��DQG�K\GUDXOLF�V\VWHP�VDPSOHV��
�

D�� (QJLQHV��7KH�ODERUDWRU\�VKDOO�FRQGXFW�DW�OHDVW�WKH�IROORZLQJ�VFUHHQLQJ�WHVWV�RQ�HQJLQH�VDPSOHV��
�

���� 6SHFWURPHWULF�DQDO\VLV���6SHFWURPHWULF�UHVXOWV�VKDOO�EH�UHYLHZHG�WR�GHWHUPLQH�ZKHWKHU�D�
FULWLFDO�FRQGLWLRQ�UHTXLULQJ�PDLQWHQDQFH�DFWLRQ�RU�D�QRQ�FULWLFDO�FRQGLWLRQ��VXFK�DV�RLO�FRQWDPLQDWLRQ��H[LVWV���,Q�
HLWKHU�FDVH��D�UHVDPSOH�VKDOO�EH�UHTXHVWHG�IRU�YHULILFDWLRQ���$�FULWLFDO�FRQGLWLRQ�PD\�EH�GLVFRYHUHG�E\�KLJK�
ZHDU�PHWDO�FRQFHQWUDWLRQV�RU�DEQRUPDO�WUHQG�LQGLFDWLRQV���$�QRQ�FULWLFDO�FRQGLWLRQ�FRXOG�EH�GHWHFWHG�E\�KLJK�
VLOLFRQ�FRQFHQWUDWLRQV�LQGLFDWLQJ�FRQWDPLQDWLRQ�RI�WKH�RLO�E\�GXVW�GLUW���6SHFWURPHWULF�YDOXHV�PD\�DOVR�EH�UHYLHZHG�
IRU�DGGLWLYH�OHYHOV�IRU�HOHPHQWV�VXFK�DV�]LQF��ERURQ��FRSSHU��DQG�PDJQHVLXP��
�

���� 9LVFRVLW\��
�

���� %ORWWHU��
�

���� :DWHU�WHVW��&UDFNOH�RU�.DUO�)LVFKHU��.)���
�

���� )RXULHU�7UDQVIRUP�,QIUDUHG��)7�,5��2LO�$QDO\VLV�6SHFWURPHWHU��
�

E�� 7UDQVPLVVLRQV��7KH�ODERUDWRU\�VKDOO�FRQGXFW�WKH�IROORZLQJ�VFUHHQLQJ�WHVWV�RQ�WUDQVPLVVLRQ�VDPSOHV��
�

���� 6SHFWURPHWULF�DQDO\VLV��
�
���� 9LVFRVLW\��

�
���� :DWHU�WHVW���&UDFNOH�RU�.DUO�)LVFKHU��

�
���� )RXULHU�7UDQVIRUP�,QIUDUHG��)7�,5��2LO�$QDO\VLV�6SHFWURPHWHU��
�

F��� +\GUDXOLF�)OXLGV���7KH�IROORZLQJ�WHVWV�DUH�SURYLGHG�DV�D�PHDQV�RI�VFUHHQLQJ�K\GUDXOLF�IOXLG�VDPSOHV�
WDNHQ�IURP�HTXLSPHQW�DQG�PD\�EH�XVHG�DV�GLUHFWHG�E\�WKH�DSSURSULDWH�VHUYLFH�SURJUDP�PDQDJHU��

�
���� 6SHFWURPHWULF�DQDO\VLV��
�
���� 9LVFRVLW\��

�
���� :DWHU�E\�.DUO�)LVFKHU�7LWUDWLRQ���,I�ZDWHU�FRQWDPLQDWLRQ�H[FHHGV�WKH�JXLGHOLQHV��WKH�ODERUDWRU\�

VKDOO�UHFRPPHQG�IOXVKLQJ�WKH�V\VWHP�DQG�UHSODFLQJ�WKH�IOXLG��
�

���� :DWHU�E\�&UDFNOH�7HVW���,I�ZDWHU�LV�SUHVHQW��WKH�ODERUDWRU\�VKDOO�UHFRPPHQG�IOXVKLQJ�WKH�
V\VWHP�DQG�UHSODFLQJ�WKH�IOXLG��

�
���� $XWRPDWLF��(OHFWURQLF�3DUWLFOH�&RXQWLQJ��,I�WKH�SDUWLFOH�FRXQW�H[FHHGV�SXEOLVKHG�JXLGHOLQHV��WKH�

ODERUDWRU\�VKDOO�UHFRPPHQG�IOXVKLQJ�WKH�V\VWHP�DQG�UHSODFLQJ�WKH�IOXLG��
�

���� )RXULHU��7UDQVIRUP�,QIUDUHG��)7�,5��VSHFWURPHWULF�DQDO\VLV���,I�ZDWHU�FRQWDPLQDWLRQ��RLO�DGGLWLYH�
GHSOHWLRQ�OHYHOV��RU�OXEULFDWLRQ�GHJUDGDWLRQ�H[FHHG�WKH�VSHFLILHG�JXLGHOLQH��WKH�ODERUDWRU\�ZLOO�UHFRPPHQG�IOXVKLQJ�
WKH�V\VWHP�DQG�UHSODFLQJ�WKH�IOXLG�WR�LQFOXGH�VHUYLFLQJ�UHSODFLQJ�WKH�RLO�ILOWHU��
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�
121$(521$87,&$/�(48,30(17�/8%5,&$17�6$03/(�

$1$/<6,6�5(48,5(0(17�*8,'(
�
,�� (1*,1(6�
�

$�� 6SHFWURPHWULF�

��� 3DVV���*R�WR�,�%��
��� )DLO���6HH�ZHDU�PHWDO�JXLGHOLQHV�IRU�VSHFLILF�HTXLSPHQW��

D�&ULWLFDO���5HVDPSOH�WR�YHULI\��
���� :HDU�0HWDOV���DEQRUPDO�RU�KLJK�UDQJH��
���� 2LO�FRQWDPLQDWLRQ�E\�GLUW�RU�GXVW���6L�LQFUHDVH��

E�1RQFULWLFDO���5HVDPSOH�WR�YHULI\��WKHQ�FKDQJH�RLO��
���� 2LO�FRQWDPLQDWLRQ�E\�GLUW�RU�GXVW���6L�LQFUHDVH��
���� $GGLWLYH�GHSOHWLRQ���=Q��0J��RU�&X�GHFUHDVH��
���� &RRODQW�3UREOHP���%�RU�1D�LQFUHDVH�E\����330�RU�PRUH��

�
%�� 9LVFRVLW\�

��� 3DVV���*R�WR�,�&��
��� )DLO���6HH�YLVFRVLW\�JXLGHOLQHV��

D�� /RZ���)XHO�GLOXWLRQ�RU�ZURQJ�RLO��9HULI\�E\�IODVK�SRLQW�WHVW�DQG�FKDQJH�RLO��,I�UHSHDW�SUREOHP��
PDNH�PDLQWHQDQFH�UHFRPPHQGDWLRQ�IRU�IXHO�GLOXWLRQ��
E�� +LJK���6RRW��VOXGJH��ZDWHU�RU�ZURQJ�RLO��9HULI\�E\�EORWWHU�DQG�ZDWHU�WHVWV�DQG�FKDQJH�RLO��

�
&�� %ORWWHU�

��� 3DVV���*R�WR�,�'��
� ��� )DLO�±�5HIHU�WR�SDUDJUDSK�����E��

D�� &RQWDPLQDWHG�RLO���6RRW�RU�ZDWHU�LV�SUHVHQW��9HULI\�E\�ZDWHU��FUDFNOH�RU�.)��WHVW�DQG�FKDQJH�
RLO��

E�� $GGLWLYH�GHSOHWLRQ���6SRW�KDV�SRRU�GLVSHUVHQF\��9HULI\�E\�VSHFWURPHWULF�DQDO\VLV��ODUJH�
GHFUHDVH�LQ�=Q��0J��RU�&X��DQG�FKDQJH�RLO��

�
'�� &UDFNOH�7HVW�IRU�:DWHU�

�
��� 3DVV���*R�WR�,�(��LI�TXDQWLWDWLYH�GHJUHH�RI�ZDWHU�FRQWHQW�UHTXLUHG��RSWLRQDO���
��� )DLO�±�5HIHU�WR�SDUDJUDSK�����D��

D�� )UHH�ZDWHU���&KDQJH�RLO��
E�� &RRODQW�OHDN���9HULI\�E\�VSHFWURPHWULF��%�RU�1D�LQFUHDVH�E\����330�RU�PRUH��DQG�FKDQJH�RLO��
F�� 'LVVROYHG�ZDWHU���9HULI\�E\�.)�WHVW�DQG�FRQVXOW�JXLGHOLQHV��

�
(�� .DUO�)LVFKHU�7HVW�IRU�:DWHU�
�

��� 3DVV�
��� )DLO�±�5HIHU�WR�SDUDJUDSK�����E��

�
)�� )RXULHU�7UDQVIRUP�,QIUDUHG��)7�,5��6SHFWURPHWULF�$QDO\VLV�5HVXOWV�
�

��� 3DVV�
��� )DLO���6HH�)7�,5�PHWKRG�QXPEHU�JXLGHOLQHV�DQG�DQDO\VLV�UHDGLQJV���5HIHU�WR�SDUDJUDSK������

D�� )UHH�ZDWHU���&KDQJH�RLO�DQG�VHUYLFH�ILOWHUV��
E�� &RQWDPLQDWHG�RLO���6RRW��2[LGDWLRQ��*O\FRO��DQG�)XHO�5HDGLQJV�H[FHHG�HVWDEOLVKHG�JXLGHOLQHV��

UHFRPPHQG�RLO�FKDQJHV�RU�LQVSHFW�DQG�LQLWLDWH�UHSDLUV�RI�IDXOW\�V\VWHPV��
�

Figure 4-2. Nonaeronautical Equipment Lubricant Sample 
Analysis Requirement Guide (Sheet 1 of 2) 
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�
,,�� 75$160,66,216�
�

$�� 6SHFWURPHWULF�
��� 3DVV���*R�WR�,,�%��
��� )DOO���6HH�ZHDU�PHWDO�JXLGHOLQHV�IRU�VSHFLILF�HTXLSPHQW��

D�&ULWLFDO���5HVDPSOH�WR�YHULI\��
�

���� :HDU�0HWDOV���DEQRUPDO�WR�KLJK�UDQJH��
���� 2LO�FRQWDPLQDWLRQ�E\�GLUW�RU�GXVW���6L�,QFUHDVH��

�
E�� 1RQFULWLFDO���5HVDPSOH�WR�YHULI\��WKHQ�FKDQJH�RLO��

�
���� 2LO�FRQWDPLQDWLRQ�E\�GLUW�RU�GXVW���6,�,QFUHDVH��
���� $GGLWLYH�GHSOHWLRQ���=Q��0J��RU�&X�GHFUHDVH��
���� :DWHU�RU�PRLVWXUH�FRQGHQVDWLRQ���1D�LQFUHDVH��

�

%�� 9LVFRVLW\�
��� 3DVV���*R�WR�,,�&��
��� )DLO���6HH�YLVFRVLW\�JXLGHOLQHV��

D�� /RZ���:URQJ�RLO��FKDQJH�RLO��
E�� +LJK���6OXGJH��ZDWHU�RU�ZURQJ�RLO��9HULI\�E\�ZDWHU�WHVW�DQG�FKDQJH�RLO��

�
�
�
�

&�� :DWHU�WHVW���&UDFNOH�RU�.DUO�)LVFKHU�
��� 3DVV�
��� )DLO�±�5HIHU�WR�SDUDJUDSK������

�

'�� )RXULHU�7UDQVIRUP�,QIUDUHG��)7�,5��6SHFWURPHWULF�$QDO\VLV�5HVXOWV�
��� 3DVV�
��� )DLO���6HH�)7�,5�PHWKRG�QXPEHU�JXLGHOLQHV�DQG�FRPSRQHQW�DQDO\VLV�ZDUQLQJV���5HIHU�WR�

SDUDJUDSK������
D�� 6XEPLWWLQJ�XQLW�WR�FRUUHFW�WKH�IDXOW\�V\VWHP�LQLWLDWH�&ULWLFDO���5HFRPPHQG�FRUUHFWLYH�

PDLQWHQDQFH�DFWLRQV��
E�� 1RQ�FULWLFDO���&KDQJH�RLO�DQG�VHUYLFH�ILOWHU��

���� 2LO�FRQWDPLQDWLRQ�E\�GLUW�RU�GXVW��
���� $GGLWLYH�GHSOHWLRQ��
���� :DWHU�RU�PRLVWXUH�FRQGHQVDWLRQ���6RGLXP��1D��LQFUHDVH��

�

,OO�� +<'5$8/,&�6<67(06�
�

7KH� IROORZLQJ� WHVWV� DUH� DSSURYHG� PHWKRGV� RI� WHVWLQJ� K\GUDXOLF� IOXLG� FRQGLWLRQ� DQG� PD\� EH� GLUHFWHG� E\�
VHUYLFHV�DV�UHTXLUHG��7KHVH�WHVWV�PD\�EH�SHUIRUPHG�VLQJO\�RU�LQ�FRPELQDWLRQ�DV�UHTXLUHG���$UP\�ODERUDWRULHV�VKDOO�
XVH�VSHFWURPHWULF��YLVFRVLW\�DQG�ZDWHU�WHVWLQJ�DV�D�PLQLPXP���
�

$�� 6SHFWURPHWULF�
%�� 9LVFRVLW\�
&�� :DWHU�WHVWLQJ��&UDFNOH�RU�.DUO�)LVFKHU�0HWKRG�
'�� (OHFWURQLF�3DUWLFXODWH�&RXQW�
(�� &RORULPHWULF�3DWFK�7HVWLQJ�
)�� )RXULHU�7UDQVIRUP�,QIUDUHG��)7�,5��6SHFWURPHWULF�DQDO\VLV�IRU�DGGLWLYH�GHSOHWLRQ�DQG�OXEULFDWLRQ�

GHJUDGDWLRQ�FRQWDPLQDQWV�LQ�WKH�FRPSRQHQWV�VHUYLFLQJ�WKH�RLO�V\VWHP���5HIHU�WR�SDUDJUDSK������
��� 3DVV�
��� )DLO���6HH�SUHVFULEHG�JXLGHOLQHV�IRU�VSHFLILF�FRPSRQHQWV��

D�� :DWHU���&KDQJH�RLO�DQG�VHUYLFH�RU�UHSODFH�FRPSRQHQW�ILOWHUV��
E�� &KORULQH���&KDQJH�RLO�DQG�VHUYLFH�RU�UHSODFH�FRPSRQHQW�ILOWHUV��


6HTXHQFH�RI�WHVW�SURYLGHG�DV�D�JXLGH��QRW�DV�PDQGDWRU\�UHTXLUHPHQWV� 

Figure 4-2. Nonaeronautical Equipment Lubricant  
SampleAnalysis Requirement Guide (Sheet 2 of 2)�
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�

�

���� 3DWFK�WHVW�FRQWDPLQDWLRQ�DQDO\VLV��,I�WKH�WHVW�UHVXOWV�H[FHHG�WKH�FODVV�OHYHO�DOORZHG�IRU�WKH�W\SH���
HTXLSPHQW��WKH�ODERUDWRU\�VKDOO�UHFRPPHQG�FOHDQLQJ�WKH�V\VWHP�DQG�UHSODFLQJ�WKH�IOXLG��

G�� *UHDVH��7KH�ODERUDWRU\�VKDOO�SHUIRUP�IHUURJUDSKLF�DQDO\VLV�RI�VDPSOHV�WDNHQ�IURP�$+���VHULHV�
KHOLFRSWHU�VZDVKSODWHV�DQG�VFLVVRUV�DQG�VOHHYH�DVVHPEOLHV��6DPSOHV�IURP�RWKHU�FRPSRQHQWV�PD\�EH�DQDO\]HG�
DV�GLUHFWHG�E\�WKH�$2$3�3URJUDP�0DQDJHU��

�
����� 8�6��$LU�)RUFH�6SHFLD,�7HVWV��

D�� 7KH�IROORZLQJ�LQVWUXFWLRQV�DSSO\�WR�VXVSHFWHG�SUREOHPV�ZLWK�MHW�HQJLQH�RLO��&RPPRQ�SUREOHPV�DUH�
FRQWDPLQDWLRQ�IURP�OHW�IXHO��K\GUDXOLF�IOXLG��ZDWHU�RU�ORVV�RI�YLVFRVLW\��
�

���� (QVXUH�VDPSOHV�DUH�WDNHQ�SURSHUO\��
�
���� 6HQG�WZR���GUDP�RLO�VDPSOH�ERWWOHV��,I�SRVVLEOH��UHWDLQ�D�ODUJHU�VDPSOH�ERWWOH�IRU�SRVVLEOH�

IXUWKHU�WHVWLQJ�UHTXLUHPHQWV��(QVXUH�WKH\�DUH�WLJKWO\�VHDOHG��WDSHG�DQG�DGHTXDWHO\�SDFNHG��,QFOXGH�D�''�)RUP�
�����ZLWK�DOO�SHUWLQHQW�LQIRUPDWLRQ��*LYH�UHDVRQ�IRU�WHVW�V��DQG�SRLQW�RI�FRQWDFW�ZLWK�'61�QXPEHU��,I�DQDO\VLV�
UHTXLUHPHQW�LV�LPPHGLDWH��VHQG�E\�RYHUQLJKW�H[SUHVV��,I�QRW��VHQG�ILUVW�FODVV�WR�WKH�IROORZLQJ�DGGUHVV��
�

:/�326/�
$771� '5��52%(57�:5,*+7�
%/'*�������$5($�%�
�����/223�52$'�1�
:5,*+7�3$77(5621�$)%��2+������������
'61������������

� � &RPPHUFLDO������������������
�

E����7KH�IROORZLQJ�LQVWUXFWLRQV�DSSO\�WR�VXVSHFWHG�SUREOHPV�ZLWK�K\GUDXOLF�IOXLG��&RPPRQ�SUREOHPV�DUH��
FRQWDPLQDWLRQ�IURP�SDUWLFXODWHV��ZDWHU�DQG�RWKHU�IOXLGV��
�

���� 5HIHU�WR�0,/�+'%.�����IRU�DUHD�ODERUDWRU\�ORFDWLRQV��
�
���� ,I�IXUWKHU�LQIRUPDWLRQ�LV�UHTXLUHG��D�SRLQW�RI�FRQWDFW�LV�:/�326/�DW�WKH�QXPEHUV�SURYLGHG�

DERYH��
�
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SECTION V 
 

PHYSICAL TEST LABORATORY OPERATING PROCEDURES 
����7RWDO�$FLG�1XPEHU�

D�� 6FRSH��7KLV�PHWKRG��EDVHG�RQ�$670�'�����GHWHUPLQHV�7RWDO�$FLG�1XPEHU��7$1��LQ�SHWUROHXP�
SURGXFWV�GXH�WR�SURFHVVHV�VXFK�DV�R[LGDWLRQ��

E�� 6XPPDU\�RI�0HWKRG���,Q�WKH�SURFHGXUH��D�ZHLJKHG�DPRXQW�RI�OXEULFDQW�VDPSOH�LV�GLVVROYHG�LQ�D�
PL[WXUH�RI�WROXHQH�DQG�LVRSURS\O�DOFRKRO�DQG�S�1DSWKROEHQ]HLQ�LQGLFDWRU�DGGHG���7KH�PL[WXUH�LV�WKHQ�WLWUDWHG�
ZLWK�SRWDVVLXP�K\GUR[LGH�RI�NQRZQ�QRUPDOLW\��XQWLO�D�FRORU��FKDQJH�LV�REVHUYHG��7KH�DFLGLW\��RU�7RWDO�$FLG�
1XPEHU��7$1���RI�WKH�VDPSOH�LV�WKHQ�FDOFXODWHG�EDVHG�RQ�WKH�PLOOLOLWHUV�RI�SRWDVVLXP�K\GUR[LGH�UHTXLUHG�WR�
QHXWUDOL]H�WKH�NQRZQ�RI�VDPSOH��

F�� (TXLSPHQW�$SSDUDWXV�0DWHULDO�
���� %DODQFH�
���� (UOHQPH\HU�)ODVNV�������PO�FDSDFLW\��)LVFKHU�6FLHQWLILF��6������RU�HTXLYDOHQW���
���� $XWR�=HUR�%XUHWWH����PLOOLOLWHU�FDSDFLW\��'LJLWUDWH��
���� 7ROXHQH��77�7��������������������������*DO�
���� ,VRSURS\O�DOFRKRO��2�&������������������������$&6�*UDGH����*DOORQ�
���� 3�1DSWKROEHQ]HLQ�����������������������JUDPV�
���� ����PO�JUDGXDWHG�F\OLQGHU��06��������������������������
���� ����1�$OFRKROLF�SRWDVVLXP�K\GUR[LGH��.2+��
���� /DERUDWRU\�DSURQ����������������������������
����� *RJJOHV��LQGXVWULDO��FKHPLFDO�VSODVK��QRW�YHQWHG��$16,=���������������������������
����� 1LWULOH�/DERUDWRU\�JORYHV��������������������VPDOO���������������������0HGLXP���

������������������/DUJH���������������������([WUD�/DUJH���
�

G�� 2SHUDWLRQ�3URFHGXUHV�
���� 3UHSDUH�WLWUDWLQJ�VROYHQW���0L[�WRJHWKHU�����PO�RI�7ROXHQH������PO�RI�,VRSURS\O�$OFRKRO�

DQG���PO�RI�ZDWHU��$GG������JUDPV�RI�S�1DSWKROEHQ]HLQ��
���� 7DUH�DQ�(UOHQPH\HU�IODVN�E\�SODFLQJ�LW�RQ�WKH�EDODQFH�DQG�DGMXVWLQJ�WKH�UHDGRXW�WR�

]HUR��
���� $GG�VDPSOH�WR�WKH�IODVN�XQWLO�DSSUR[LPDWHO\����JUDPV�RI�VDPSOH�KDV�EHHQ�DGGHG��,I�

VDPSOH�LV�GDUN��XVH�OHVV�RI�WKH�VDPSOH��6DPSOH�VL]H�PD\�EH�GHFUHDVHG�WR�DV�VPDOO�DV�WZR�����P/�IRU�GDUN�
VDPSOHV���6RPH�32(�RLOV�KDYH�OHDN�GHWHFWLQJ�G\H�LQ�WKHP�DQG�UHTXLUH�D�VPDOOHU�VDPSOH��

���� 5HFRUG�WKH�ZHLJKW�RI�WKH�VDPSOH�WR�WZR�GHFLPDO�SODFHV��
���� �$GG�����PO�RI�WKH�WROXHQH�LVRSURS\O�DOFRKRO�WLWUDWLQJ�VROYHQW�DQG�PL[�E\�VZLUOLQJ�WKH�

VDPSOH�WR�HQVXUH�WKH�VDPSOH�LV�FRPSOHWHO\�GLVVROYHG��7KH�PL[WXUH�VKRXOG�DSSHDU�RUDQJH�DQG�KRPRJHQHRXV�
DW�WKLV�SRLQW�

���� )LOO�WKH�DXWRPDWLF�EXUHWWH�ZLWK�WKH����Q�DOFRKROLF�SRWDVVLXP�K\GUR[LGH��.2+��VROXWLRQ��
���� (QVXUH�WKH�.2+�VROXWLRQ�LV�DW�WKH�]HUR�OLQH�RI�WKH�EXUHWWH��
���� $GG�WKH�.2+�VROXWLRQ�LQ�VPDOO�LQFUHPHQWV�WR�WKH�VDPSOH�PL[WXUH��6ZLUO�WKH�IODVN�DIWHU�

HDFK�DGGLWLRQ�DQG�QRWH�WKH�FRORU�RI�WKH�PL[WXUH��$GG�LQ�GHFUHDVLQJ�LQFUHPHQWV�DV�JUHHQ�VZLUOV�VWDUW�WR�DSSHDU��
���� 6723�ZKHQ�D�GLVWLQFW�FRORU�FKDQJHV�IURP�RUDQJH�WR�JUHHQ�WKDW�ODVWV�IRU����VHFRQGV�LV�

REVHUYHG���&RORU�VKRXOG�EH�D�JUDVV�JUHHQ��SRVVLEO\�RYHUODLG�ZLWK�EURZQ�EXW�QRW�D�\HOORZ�EURZQ�
����� 5HFRUG�WKH�DPRXQW�RI�.2+�XVHG��
����� 3UHSDUH�D�EODQN�E\�DGGLQJ�����PO�RI�WLWUDWLQJ�VROYHQW�WR�DQRWKHU��
����� 7LWUDWH�WKH�EODQN�IROORZLQJ�VWHSV���WKURXJK�����
����� 5HFRUG�WKH�PO�RI�.2+�UHTXLUHG�WR�REWDLQ�D�FRORU�FKDQJH�LQ�WKH�EODQN��
����� &DOFXODWH�7$1�DV�IROORZV��

�D�� 6XEWUDFW�WKH�PO�RI�.2+�UHTXLUHG�WR�WLWUDWH�WKH�EODQN�LQ�VWHS����IURP�WKH�PO�RI�
.2+�UHTXLUHG�WR�WLWUDWH�WKH�VDPSOH�UHFRUGHG�LQ�VWHS������5HFRUG�WKLV�QXPEHU�DV�1(7�0/�RI�.2+��

�E�� &RPSXWH�7$1�E\�PXOWLSO\LQJ�QHW�PO�RI�.2+�E\������WKHQ�GLYLGLQJ�WKH�UHVXOW�E\�
WKH�JUDPV�RI�VDPSOH��7$1��PJ�.2+�JP�� ��QHW�PO�.2+��[������JUDPV�RI�VDPSOH��
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�

����� 5HFRUG�WKH�7$1�DQG�HQWHU�LQWR�2$6,6�/$5$��
�

�����%ORWWHU�6SRW�7HVW�
�

D�� 6FRSH��7KLV�PHWKRG�SURYLGHV�D�TXDOLWDWLYH�WHVW�IRU�DPRXQW�RI�LQVROXEOH�FRQWDPLQDQWV�DQG�RU�GLVSHUVDQW�
DELOLW\�RI�XVHG�OXEULFDQWV�IURP�GLHVHO�HQJLQHV��

�
E�� 6XPPDU\�RI�0HWKRG��$IWHU�YLJRURXV�VKDNLQJ��RQH�GURS�RI�WKH�XVHG�OXEULFDQW�LV�SODFHG�LQ�WKH�FHQWHU�RI�ILOWHU�

SDSHU��7KH�RLO�VSRW�LV�DOORZHG�WR�GHYHORS�IRU����PLQXWHV��DQG�WKH�UHVXOWLQJ�VSRW�LV�HYDOXDWHG�IRU�WRWDO�FRQWDPLQDQWV��
FRRODQW�FRQWDPLQDQWV��DQG�GLVSHUVDQW�HIIHFWLYHQHVV��

�
F�� 'HILQLWLRQV��

�
���� 'LVSHUVDQF\���'LVSHUVDQF\�LV�D�PHDVXUH�RI�WKH�DELOLW\�RI�WKH�RLO�WR�VXSSRUW�GHEULV��'LVSHUVDQF\�

DGGLWLYHV�LQ�PRVW�PRGHUQ�OXEULFDQWV�NHHS�FRQWDPLQDQWV�VXVSHQGHG�LQ�WKH�RLO�UDWKHU�WKDQ�DOORZLQJ�WKHP�WR�EH�
GHSRVLWHG�RQ�HQJLQH�VXUIDFHV��

�
���� &RQWDPLQDQWV��&RQWDPLQDQWV�DUH�VROXEOH�DQG�LQVROXEOH�PDWHULDOV�WKDW�DFFXPXODWH�LQ�XVHG�RLOV�IURP�

PDQ\�VRXUFHV�DQG��WKDW�LI�DOORZHG�WR�DFFXPXODWH�EH\RQG�UHFRPPHQGHG�JXLGHOLQHV��PD\�EHFRPH�KDUPIXO�WR�WKH�
HTXLSPHQW��6RPH�H[DPSOHV�DUH�IXHO��R[LGDWLRQ�SURGXFWV��VRRW��GXVW��ZHDU�GHEULV��ZDWHU�DQG�FRRODQW��

�
D�� (TXLSPHQW�$SSDUDWXV�0DWHULDOV��

�
���� )LOWHU�SDSHU��FLUFOHV�RU�VKHHWV���

�
���� :LUH��$SSUR[LPDWHO\�����WK�LQFK�GLDPHWHU�ZLUH��SDSHU�FOLS���
�

E�� 6WDQGDUGV�6WDQGDUGL]DWLRQ�&DOLEUDWLRQ��,W�LV�UHFRPPHQGHG�WKDW�WKH�RSHUDWRU�SUHSDUH�EORWWHU�VSRWV�RI�QHZ�
RLOV�WR�EHFRPH�IDPLOLDU�ZLWK�QRUPDO�VSRW�VL]HV�DQG�SDWWHUQV��$OWKRXJK�ZLUH�VL]H�LV�QRW�FULWLFDO��LW�LV�LPSRUWDQW�WKDW�
WKH�VDPH�VL]H�ZLUH�LV�XVHG�HDFK�WLPH�WR�GURS�WKH�RLO�RQ�WKH�ILOWHU�SDSHU��

�
I�� 2SHUDWLRQ�3URFHGXUHV��

�
���� 6KDNH�VDPSOH�YLJRURXVO\�WR�HQVXUH�KRPRJHQHLW\��
�
���� 8VLQJ�D�VXLWDEOH�ZLUH��SODFH�RQH�GURS�RI�WKH�RLO�VDPSOH�LQ�WKH�FHQWHU�RI�WKH�ILOWHU�SDSHU��
�
���� $OORZ����PLQXWHV�IRU�WKH�RLO�VSRW�WR�VSUHDG�DQG�GU\��
�
���� (YDOXDWH�WKH�RLO�VSRW�IRU�WKH�IROORZLQJ�FKDUDFWHULVWLFV��VROLGV�FRQWDPLQDWLRQ��GLVSHUVDQF\��DQG�

FRRODQW�FRQWDPLQDQWV��
�

J�� 5HIHUHQFHV�*XLGHOLQHV��
�
���� 6ROLGV�&RQWDPLQDWLRQ��'LVWLQFWLYH�SDWWHUQV�GHYHORS�DIWHU�SODFLQJ�WKH�RLO�RQ�WKH�ILOWHU�SDSHU��

(YDOXDWLRQ�RI�VROLGV�FRQWDPLQDWLRQ�EHFRPHV�REYLRXV�DIWHU�H[SHULHQFH�LV�JDLQHG�IRU�D�JLYHQ�W\SH�RI�HTXLSPHQW��
6ROLGV�FRQWDPLQDWLRQ�LV�HYDOXDWHG�DV�EHLQJ�OLJKW��PHGLXP��RU�KHDY\���&DUH�VKRXOG�EH�H[HUFLVHG�LI�VROLGV�VXGGHQO\�
GLVDSSHDU�DQG�DQ�RLO�RU�RLO�ILOWHU�FKDQJH�KDV�QRW�EHHQ�UHSRUWHG���7KLV�FRQGLWLRQ�FDQ�LQGLFDWH�D�ORVV�RI�GLVSHUVLRQ�
DQG�D�³GURS�RXW´�RI�VROLGV�WKDW�FDQQRW�EH�GHWHFWHG�E\�DQ\�RI�WKH�DYDLODEOH�WHVW�PHWKRGV���:KHQ�KHDY\�VROLGV�DUH�
FRQILUPHG�RU�LQ�WKH�FDVH�RI�VROLGV�³GURS�RXW´��D�UHFRPPHQGDWLRQ�WR�FKDQJH�WKH�RLO�DQG�WKH�RLO�ILOWHU�VKRXOG�EH�
LVVXHG���
�

���� 'LVSHUVDQF\��'LVSHUVDQF\�LV�HYDOXDWHG�DV�JRRG��IDLU��RU�SRRU��7KH�VSRWV�IRU�RLOV�ZLWK�JRRG�
GLVSHUVLRQ�DUH�FKDUDFWHUL]HG�E\�IX]]\�RU�ODF\�SDWWHUQV��ZLWK�VROLGV�FDUULHG�ZHOO�RXW�LQ�WKH�SDSHU��*HQHUDOO\��WKH�
JUHDWHU�WKH�VL]H�RI�WKH�VSRW�DQG�VSUHDG�RI�WKH�VROLGV�DV�FRPSDUHG�ZLWK�WKH�LQLWLDO�VSRW��WKH�EHWWHU�WKH�GLVSHUVLRQ��$V�
WKH�RLO¶V�GLVSHUVLRQ�LV�UHGXFHG��WKH�VSRW�EHFRPHV�VPDOOHU���7KH�VSRWV�IRU�RLOV�ZLWK�SRRU�GLVSHUVLRQ�KDYH�VKDUS�DQG�
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GLVWLQFW�SHULSKHULHV�DQG�WKH�VSRWV�DIWHU����PLQXWHV�DUH�QRW�PXFK�ODUJHU�WKDQ�WKH�LQLWLDO�VSRWV��$�UHFRPPHQGDWLRQ�WR�
FKDQJH�RLO�VKRXOG�EH�LVVXHG�LI�GLVSHUVLRQ�LV�SRRU��

�
���� &RRODQW�&RQWDPLQDQWV��:DWHU�DQG�RWKHU�FRRODQW�FRQWDPLQDQWV�ZLOO�UHGXFH�RU�GHVWUR\�GLVSHUVDQW�

DGGLWLYHV���6SRWV�WKDW�IRUP�DUH�VLPLODU�WR�WKRVH�GHVFULEHG�IRU�WKH�GLVSHUVLRQ�JXLGHOLQHV��,Q�DGGLWLRQ��WKHVH�VSRWV�ZLOO�
RIWHQ�DSSHDU�WR�EH�ZHW�ORQJ�DIWHU�QRUPDO�VSRWV�DUH�GU\��

�
K�� 5HSRUWV��5HFRUG�WHVW�UHVXOWV�DV�IROORZV��

�
���� 7RWDO�&RQWDPLQDQWV�������/LJKW������0HGLXP������+HDY\��
�

���� &RRODQW�&RQWDPLQDQWV�������1RW�'HWHFWHG������3UHVHQW��
�

'LVSHUVLRQ������*RRG������)DLU������3RRU��

8VLQJ�WKH�QXPHULFDO�FRGHV�DERYH��WKH�EHVW�TXDOLW\�RLO�ZRXOG�EH�UDWHG��������ZKLOH�WKH�ZRUVW�
SRVVLEOH�FDVH�LV��������:KHQ�QXPHULFDO�FRGLQJ�LV�XVHG��LW�LV�QRW�QHFHVVDU\�WR�VDYH�WKH�DFWXDO�
EORWWHU�VSRW�UHFRUG��VLQFH�GDWD�FDQ�VWLOO�EH�WUHQGHG�
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�

�����)HUURJUDSKLF�$QDO\VLV�3URFHGXUHV�
����
���$UP\�&+���'�+HOLFRSWHU�6ZDVK�SODWH�6FLVVRUV�DQG�6OHHYH�$VVHPEOLHV�
�

D�� 6FRSH���7KLV�SURFHGXUH�LV�XVHG�WR�GHWHUPLQH�WKH�VL]H��VKDSH�DQG�W\SH�RI�ZHDU�PHWDO�SDUWLFOHV�EHLQJ�
JHQHUDWHG�E\�D�SLHFH�RI�HTXLSPHQW�DV�ZHOO�DV�WKH�PRGH�RI�ZHDU��H�J��VSDOOLQJ��UXEELQJ�DQG�FXWWLQJ��SURGXFLQJ�WKH�
SDUWLFOHV��

�
E�� 6XPPDU\�RI�0HWKRG���7KH�JUHDVH�VDPSOH�LV�GLOXWHG�ZLWK�D�IL[HU�VROXWLRQ�WR�EUHDN�GRZQ�WKH�ERQGLQJ�

PDWHULDO�RI�WKH�JUHDVH���7KH�OLTXLG�LV�WKHQ�DOORZHG�WR�IORZ�DFURVV�D�VXEVWUDWH�PRXQWHG�RYHU�D�PDJQHWLF�ILHOG�
JUDGLHQW���7KH�PDJQHWLF�ILHOG�DOLJQV�WKH�SDUWLFOHV�LQ�VWULQJV�DORQJ�WKH�VOLGH�DQG�WKH�IL[HU�VROXWLRQ�LV�SDVVHG�DFURVV�
WKH�VXEVWUDWH�WR�UHPRYH�WKH�UHVLGXDO�JUHDVH���$IWHU�GU\LQJ��WKH�VXEVWUDWH�LV�DQDO\]HG�XQGHU�D�)HUURVFRSH���
/DERUDWRU\�JUHDVH�HYDOXDWLRQ�SURFHGXUHV��DUH�FRQWDLQHG�LQ�YROXPH�,,,��

�
F�� (TXLSPHQW�$SSDUDWXV�0DWHULDOV���7KH�HTXLSPHQW�UHTXLUHG�LV�WKH�DQDO\WLFDO�)HUURJUDSK�DQG�)HUURVFRSH��
�
G�� 6WDQGDUGV���1RQH�
�
H�� 2SHUDWLRQ�3URFHGXUHV�

WARNING 

5HSHDWHG�RU�SURORQJHG�FRQWDFW�ZLWK�OLTXLG�WHWUDFKORURHWK\OHQH�RU�LQKDODWLRQ�RI�YDSRUV�FDQ�FDXVH�
VNLQ�DQG�H\H�LUULWDWLRQ��GHUPDWLWLV��QDUFRWLF�HIIHFWV��DQG�OLYHU�DQG�NLGQH\�GDPDJH���$IWHU�
SURORQJHG�VNLQ�FRQWDFW��ZDVK�WKH�FRQWDFWHG�DUHD�ZLWK�VRDS�DQG�ZDWHU���5HPRYH�FRQWDPLQDWHG�
FORWKLQJ���,I�YDSRUV�FDXVH�LUULWDWLRQ��JHW�WR�IUHVK�DLU���)RU�SURORQJHG�RYHU�H[SRVXUH��JHW�PHGLFDO�
KHOS���:KHQ�KDQGOLQJ�OLTXLG�LQ�YDSRU�GHJUHDVLQJ�WDQNV�ZLWK�KLQJHG�FRYHU�DQG�DLU�H[KDXVW��RU�DW�
DLU�H[KDXVWHG�ZRUNEHQFK��ZHDU�DSSURYHG�JORYHV�DQG�JRJJOHV�LI�FRQWDFW�ZLWK�OLTXLG�LV�OLNHO\���
:KHQ�KDQGOLQJ�OLTXLG�DW�RSHQ��XQH[KDXVWHG�ZRUNEHQFK��ZHDU�DSSURYHG�UHVSLUDWRU��JORYHV��DQG�
JRJJOHV���'LVSRVH�RI�OLTXLG�VRDNHG�UDJV�LQ�DSSURYHG�PHWDO�FRQWDLQHUV��

�
���� 0HDVXUH���FXELF�FHQWLPHWHU��FF��RI�JUHDVH�DQG�SODFH�LW�LQWR�D����[�����PLOOLPHWHU��PP��WHVW�WXEH���

$GG�DSSUR[LPDWHO\���PLOOLOLWHUV��PO��RI�WHWUDFKORURHWK\OHQH�DQG�VKDNH�XQWLO�WKRURXJKO\�GLVVROYHG��
�

���� 5HPRYH�WKH�JODVV�VXEVWUDWH�IURP�WKH�SDFNDJH���:LWK�WKH�GRW�LQ�WKH�ORZHU�OHIW�KDQG�FRUQHU��SRVLWLRQ�
WKH�VXEVWUDWH�VR�WKDW�WKH�WRS�HGJH�LV�HOHYDWHG�DQG�UHVWLQJ�RQ�WRS�RI�WKH�PDJQHW�DVVHPEO\���7KH�GUDLQ�WXEH�
VXSSRUWV�WKH�ERWWRP�HGJH�RI�WKH�VXEVWUDWH��

�
���� &XW�D���LQFK�ORQJ�SLHFH�RI�7\JRQ�WXELQJ�DQG�WZR�SLHFHV�RI�WXUUHW�WXELQJ��RQH�SLHFH���LQFKHV�ORQJ�DQG�

RQH�SLHFH���LQFKHV�ORQJ���&XW�ERWK�HQGV�RI�WKH�WXUUHW�WXELQJ�DW�D����GHJUHH�DQJOH�DQG�LQVHUW�DQ�HQG�RI�HDFK�SLHFH�
LQWR�WKH�7\JRQ�WXELQJ���3ODFH�WKH���LQFK�ORQJ�SLHFH�RI�WXUUHW�WXELQJ�LQ�WKH�GHOLYHU\�DUP�ZLWK�WKH����GHJUHH�DQJOH�
RSHQ�HQG�IDFLQJ�WKH�GUDLQ�WXEH��

�
���� 7KH�VDPSOH�DQG�ULQVH�YLDOV�DUH�VXSSRUWHG�DW�OHDVW���ò�LQFKHV�DERYH�WKH�SHULVWDOWLF�SXPS���7KH�SXPS�

LWVHOI�LV�QRW�XVHG���7KH�HQG�RI�WKH���LQFK�SLHFH�RI�WXUUHW�WXELQJ�LV�LQVHUWHG�LQWR�WKH�VDPSOH�YLDO��VXSSRUWHG�E\�D�
GRXEOH�QRWFKHG�VWRSSHU��RQH�QRWFK�IRU�WKH�WXUUHW�WXEH�DQG�RQH�WR�HTXDOL]H�SUHVVXUH���

�
���� $�VFUHZ�FODPS�LV�SODFHG�RQ�WKH�7\JRQ�WXELQJ���$�VOLJKW�VXFWLRQ�LV�DSSOLHG�DW�WKH�GHOLYHU\�DUP�HQG�RI�

WKH�WXELQJ�DQG�WKH�FODPS�LV�ORRVHQHG�ORQJ�HQRXJK�WR�DOORZ�WKH�VDPSOH�WR�IORZ�KDOIZD\�WKURXJK�WKH�WXEH���7KH�
FODPS�LV�WLJKWHQHG��WKH�VXFWLRQ�UHPRYHG��DQG�WKH�GHOLYHU\�DUP�LV�ORZHUHG�XQWLO�WKH�H[LW�HQG�RI�WKH�WXUUHW�WXEH�
WRXFKHV�WKH�VXEVWUDWH���7KH�GHOLYHU\�DUP�LV�WKHQ�EDFNHG�RII�VOLJKWO\��
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�
���� 7KH�FODPS�LV�UHOHDVHG�YHU\�VORZO\�DOORZLQJ�WKH�VDPSOH�WR�IORZ�HYHQO\�GRZQ�WKH�VXEVWUDWH���:KHQ�WKH�

YROXPH�LQ�WKH�VDPSOH�ERWWOH�UHDFKHV�DSSUR[LPDWHO\�ó�LQFK��WKH�7\JRQ�WXEH�LV�FODPSHG�DQG�WKH�HQG�RI�WKH�WXUUHW�
WXEH�LV�SODFHG�LQ�WKH�ULQVH�YLDO���7KH�FODPS�LV�WKHQ�UHOHDVHG�DQG�WKH�VXEVWUDWH�ULQVHG�ZLWK�IL[HU�VROXWLRQ���$OORZ�
VHYHUDO�DLU�JDSV�LQ�WKH�WXUUHW�WXEH�E\�RSHQLQJ�DQG�FORVLQJ�WKH�FODPS�VHYHUDO�WLPHV�WR�HQVXUH�WKDW�WKH�RLO�GRHV�QRW�
EDFN�XS�LQWR�WKH�ULQVH��

�
���� $OORZ�WKH�VXEVWUDWH�WR�GU\���5HPRYH�WKH�VXEVWUDWH�E\�OLIWLQJ�XSRQ�WKH�H[LW�HQG�DQG�SXOOLQJ�LW�VWUDLJKW�

RXW�RI�WKH�KROGHU�VR�DV�QRW�WR�EUHDN�WKH�FRPSOHWHG�)HUURJUDP���1XPEHU�WKH�)HUURJUDP�DQG�WKH�)HUURJUDP�FRYHU�
ZLWK�WKH�FRPSRQHQW�VHULDO�QXPEHU�DQG�VDPSOH�QXPEHU���7KLV�FDQ�EH�GRQH�XVLQJ�WKLQ�W\SHZULWHU�FRUUHFWLRQ�WDSH�RU�
D�JODVV�PDUNLQJ�SHQ��

�
���� 7KH�)HUURJUDP�LV�WKHQ�DQDO\]HG�XVLQJ�WKH�)HUURVFRSH���7KH�ZHDU�PHWDO�GHEULV�LV�FRPSDUHG�WR�WKH�

JXLGHOLQH�SKRWRJUDSKV�IRU�GHJUHHV�RI�VHYHULW\���7KH�UHVXOWV�DUH�UHFRUGHG�RQ�WKH�)HUURJUDSK�ZRUNVKHHW��VHH�
$SSHQGL[�2���DQG�ILOHG�E\�FRPSRQHQW�VHULDO�QXPEHU�DORQJ�ZLWK�WKH�VXEVWUDWH���:RUNVKHHWV�DQG�VXEVWUDWHV�ZLOO�EH�
NHSW�RQ�ILOH�IRU�D�PLQLPXP�RI�RQH�\HDU�������

6XSSOHPHQWDO�)HUURJUDSKLF�2LO�$QDO\VLV�3URFHGXUHV��$UP\���

7KLV�LV�D�VXSSOHPHQWDO�SURFHGXUH�XVHG�E\�WKH�$UP\�LQ�WKH�DQDO\VLV�RI�VXVSHFW�DHURQDXWLFDO�RLO�VDPSOHV��
6XVSHFW�RLO�VDPSOHV�DUH�GHILQHG�DV�WKRVH�IRU�ZKLFK�RQH�RU�PRUH�RI�WKH�IROORZLQJ�GLDJQRVWLF�LQGLFDWRUV�DUH�
REVHUYHG��FKLS�OLJKW��YLEUDWLRQ��PHWDO�RQ�VFUHHQV�RU�ILOWHUV��RLO�RI�XQXVXDO�FRORU��RGRU��RU�KLJK�VROLGV�FRQWHQW��
DQG�RLO�VDPSOHV�KDYLQJ�DEQRUPDO�VSHFWURPHWULF�WUHQGV�RU�ZHDU�PHWDO�FRQWHQW��

�
D�� 6FRSH��7KLV�SURFHGXUH�FDSWXUHV�LQIRUPDWLRQ�UHODWLYH�WR�WKH�VL]H��VKDSH��DQG�W\SHV�RI�ZHDU�PHWDO�SDUWLFOHV�

DQG�GHEULV�WRR�ODUJH�WR�EH�GHWHFWHG�E\�VSHFWURPHWULF�DQDO\VLV��
�
E�� 6XPPDU\�RI�0HWKRG��7KH�RLO�VDPSOH�LV�GLOXWHG�ZLWK�D�IL[HU�VROXWLRQ�WR�LQFUHDVH�WKH�UDWH�RI�IORZ��7KH�

VDPSOH�LV�WKHQ�DQDO\]HG�XVLQJ�WKH�'LUHFW�5HDGLQJ��'5��)HUURJUDSK�DQG�DSSURSULDWH�JXLGHOLQHV��WR�TXDQWLI\��
ERWK�ODUJH�DQG�VPDOO�ZHDU�SDUWLFOHV��,I�WKH�HVWDEOLVKHG�'5�JXLGHOLQHV�DUH�H[FHHGHG��WKH�GHYHORSPHQW�RI�D�
)HUURJUDP�DQG�LWV�H[DPLQDWLRQ�XQGHU�WKH�)HUURVFRSH�LV�UHTXLUHG��

�
F�� (TXLSPHQW�$SSDUDWXV�0DWHULDOV��7KH�HTXLSPHQW�UHTXLUHG�LV�WKH�'5�)HUURJUDSK��DQDO\WLFDO�)HUURJUDSK�RU�

)HUURJUDSK�0DFKLQH�,,,��)0,,,���DQG�WKH�)HUURVFRSH��
�
G�� 6WDQGDUGV��1RQH��
�
H�� 2SHUDWLRQ�3URFHGXUHV��
�

WARNING 

%RWK�WKH�IL[HU�UHDJHQW�DQG�ILOWHUHG�RLO�FRQWDLQ�D�QRQIODPPDEOH�FKORULQDWHG�K\GURFDUERQ��,WV�YDSRU�KRZHYHU�LV�
KDUPIXO�LI�EUHDWKHG��(QVXUH�DGHTXDWH�YHQWLODWLRQ��$YRLG�FRQWDFW�ZLWK�VNLQ��'R�QRW�WDNH�LQWHUQDOO\��6HULRXV�
LQMXU\�PD\�UHVXOW�LI�WKHVH�FDXWLRQV�DUH�QRW�IROORZHG��

�
I�� 'LUHFW�5HDGLQJ��'5��)HUURJUDSK��
�

���� 3UHVV�WKH�RQ�RII�VZLWFK�RQ�WKH�UHDU�RI�WKH�'5�XQLW�WR�WKH�RQ�SRVLWLRQ��$W�WKLV�WLPH�WKH�³,16(57�78%(�
/('´�OLJKWV��DQG�ERWK�ZLQGRZV�GLVSOD\������7KLV�LV�D�VWDQGE\�VWDWH�GXULQJ�ZKLFK�WKH�'5�ZDUPV�XS��127(��7KH�'5�
VKRXOG�EH�WXUQHG�RQ�DW�OHDVW����PLQXWHV�EHIRUH�WHVWLQJ�LV�EHJXQ��

�
���� +HDW�WKH�VDPSOH�RLO�WR�DSSUR[LPDWHO\������)������&��DQG�YLJRURXVO\�VKDNH�WKH�VDPSOH�LQ�WKH�RULJLQDO�

FRQWDLQHU�XQWLO�DOO�VHGLPHQW�LV�KRPRJHQHRXVO\�VXVSHQGHG�LQ�WKH�RLO��
�
���� 7XUQ�WKH�GUDLQ�SXPS�NQRE�VR�WKDW�WKH�ZKLWH�LQGLFDWRUV�OLQH�XS��
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�
�
���� 8VLQJ�WKH�GLVSHQVHU�DVVHPEO\�RQ�WKH�IL[HU�UHDJHQW�ERWWOH��SXPS�H[DFWO\���PO�RI�IL[HU�UHDJHQW�VROYHQW�

LQWR�D�QHZ�WHVW�YLDO��
�

���� 8VLQJ�D�SLSHWWH�GLVSHQVHU��DGG�H[DFWO\���PO�RI�VDPSOH�OXEULFDQW�WR�WKH�VDPH�WHVW�YLDO�DQG�PL[�
WKRURXJKO\��

�
���� 3ODFH�WKH�YLDO�LQ�WKH�KROGHU�DQG�SUHSDUH�WKH�'5�IRU�WHVWLQJ�E\��

�
�D�� 5HPRYH�WKH�SUHFLSLWDWRU�WXEH�IURP�LWV�VKLSSLQJ�EDJ��
�
�E�� &DUHIXOO\�UDLVH�WKH�FODPS�DVVHPEO\�DQG�SODFH�WKH�JODVV�VHFWLRQ�RI�WKH�SUHFLSLWDWRU�WXEH�LQ�WKH�

JURRYH�SURYLGHG��%H�VXUH�QRW�WR�WRXFK�WKH�JODVV�WXEH�ZLWK�\RXU�ILQJHUV��7KLV�FRXOG�LQWHUIHUH�ZLWK�]HURLQJ�WKH�
LQVWUXPHQW��VHH�SDUDJUDSK�������$V�\RX�VOLGH�WKH�WXEH�LQ��QRWH�WKH�VPDOO�OHYHU�DW�WKH�UHDU�DV�\RX�SRVLWLRQ�WKH�WXEH�
�\RX�ZLOO�KHDU�D�VOLJKW�FOLFN���

�
�F�� :KHQ�WKH�SUHFLSLWDWRU�WXEH�LV�FRUUHFWO\�SRVLWLRQHG�WKH�³,16(57�78%(�/('´�JRHV�RII�DQG�WKH�

³35,0(�/('´�OLJKWV��*HQWO\�ORZHU�WKH�FODPS�WR�ORFN�WKH�WXEH�LQWR�SRVLWLRQ�RQ�WKH�PDJQHW��
�
�G�� 3ODFH�WKH�7\JRQ�HQG�RI�WKH�WXEH�RQ�WKH�LQOHW�QLSSOH��
�
�H�� 5XQ�WKH�RSSRVLWH�OHQJWK�RI�WKH�WXEH�DURXQG�WKH�WXEH�JXLGH�DW�WKH�OHIW�RI�WKH�'5��,W�ILWV�EHKLQG�

D�OLS��
�
�I�� 5XQ�WKH�WXEH�WKURXJK�WKH�WZR�VSULQJ�VXSSRUWV�XS�WR�WKH�VDPSOH�YLDO��,W�LV�EHWWHU�WR�KDYH�WKH�

H[FHVV�OHQJWK�QHDU�WKH�YLDO�DQG�D�UHODWLYH�OHQJWK�GRZQ�WR�WKH�JXLGH��
�
�J�� 3ODFH�WKH�RSSRVLWH�HQG�RI�WKH�WXEH�LQWR�WKH�YLDO��7KLV�VKRXOG�WRXFK�WKH�ERWWRP�RI�WKH�YLDO�VR�

WKDW�WKH�HQWLUH�VDPSOH�ZLOO�EH�GUDZQ�RXW�GXULQJ�WKH�WHVW��
�
�K�� 0DNH�VXUH�WKDW�WKH�ZDVWH�ERWWOH�LV�SODFHG�LQ�WKH�ZHOO��DQG�SODFH�WKH�GUDLQ�WXEH�SHUPDQHQWO\�

DWWDFKHG�WR�WKH�RXWOHW�QLSSOH�LQWR�WKH�ZDVWH�ERWWOH��
�

���� &RQILUP�WKDW�WKH�³,16(57�78%(�/('´�LV�RII��DQG�WKDW�WKH�³35,0(�/('´�LV�RQ��,I�WKH�RSSRVLWH�
RFFXUV��UHDGMXVW�WKH�SUHFLSLWDWRU�WXEH�DJDLQVW�WKH�DFWXDWRU�DUP��

�
���� 3UHVV�WKH�35,0(�SXVKEXWWRQ��7KLV�DFWLRQ�FDXVHV�WKH�35,0(�/('�WR�JR�RII�DQG�ERWK�WKH�'/�=(52�

DQG�'6�=(52�/('6�WR�FRPH�RQ�IRU�DSSUR[LPDWHO\���VHFRQGV��DW�WKLV�WLPH�WKH�'5�FLUFXLWU\�DXWRPDWLFDOO\�]HURV�RQ�
WKH�HPSW\�SUHFLSLWDWRU�WXEH����:KHQ�]HURLQJ�LV�FRPSOHWH��WKH�'6�/('�JRHV�RII��DQG�RQO\�WKH�'/�/('�LV�RQ��
LQGLFDWLQJ�WKH�'5�LV�IXQFWLRQLQJ�FRUUHFWO\��

�
���� &UHDWH�D�VXFWLRQ�LQ�WKH�SUHFLSLWDWRU�WXEH�E\�VORZO\�WXUQLQJ�WKH�GUDLQ�SXPS�NQRE�LQ�D�FORFNZLVH�

GLUHFWLRQ��7KLV�DFWLRQ�GUDZV�WKH�PL[HG�IOXLG�IURP�WKH�VDPSOH�YLDO��:KHQ�WKH�IOXLG�OHYHO�LV�GUDZQ�DW�D�OHYHO�EHORZ�WKH�
VDPSOH�YLDO��WKH�VLSKRQLQJ�DFWLRQ�WDNHV�RYHU��DQG�WKH�RLO�IORZV�E\�LWVHOI��6WRS�WXUQLQJ�ZKHQ�WKH�ZKLWH�OLQH�RQ�WKH�
NQRE�OLQHV�XS�ZLWK�WKH�RWKHU�OLQH�RI�WKH�'5��:KHQ�WKH�IOXLG�SDVVHV�WKH�VHFRQG�OLJKW�SDWK�LQ�WKH�WHVW�DUHD��WKH�DXWR�
]HUR�VHTXHQFH�LV�LQLWLDWHG��$JDLQ��ERWK�WKH�'/�DQG�'6�/('6�DUH�RQ��:KHQ�WKH�'5�KDV�]HURHG�RQ�WKH�VDPSOH��WKH�
��/('6�JR�RII��WKH�ZLQGRZV�GLVSOD\������DQG�WKH�581�/('�OLJKWV��7KLV�LQGLFDWHV�WKDW�WKH�WHVW�LV�LQ�SURJUHVV�DQG�
W\SLFDOO\�UHTXLUHV�DERXW���PLQXWHV�WR�FRPSOHWH��$V�WKH�VROXWLRQ�IORZV�RYHU�WKH�WHVW�DUHD��WKH�GLVSOD\�LQFUHPHQWV�
IURP������LQGLFDWLQJ�WKDW�UHVLGXDO�ZHDU�SDUWLFOHV�DUH�GURSSLQJ�LQWR�WKH���OLJKW�SDWKV��:KHQ�WKH�OLTXLG�VWRSV�IORZLQJ��
UHFRUG�WKH�UHDGLQJV��

�
����� 7XUQ�WKH�GUDLQ�SXPS�NQRE�VORZO\�LQ�D�FORFNZLVH�GLUHFWLRQ�DIWHU�DOO�WKH�RLO�KDV�SDVVHG�RYHU�WKH�WHVW�

DUHD��7KLV�DFWLRQ�HPSWLHV�WKH�SXPSLQJ�V\VWHP�LQWR�WKH�ZDVWH�ERWWOH��
�
����� 5HPRYH�WKH�SUHFLSLWDWRU�WXEH�IURP�WKH�WHVW�DUHD��
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�
����� 'LVFDUG�WKH�SUHFLSLWDWRU�WXEH��VDPSOH�YLDO��DQG�SLSHWWH�WLS�EHIRUH�GRLQJ�DQRWKHU�WHVW��

�
� J�� )HUURJUDP�SUHSDUDWLRQ� 7KHUH�DUH�WKUHH�GLIIHUHQW�PHWKRGV�RI�SUHSDULQJ�IHUURJDPV��WKH�VWDQGDUG��PHWKRG��

WKH�IDVW�PHWKRG�WKDW�HPSOR\V�WKH�ROGHU�PRGHO�$QDO\WLFDO�)HUURJUDSK��DQG�WKH�QHZ�PHWKRG�WKDW�HPSOR\V�WKH�
QHZHU�PRGHO�)0,,,��
�
K�� 7KH�6WDQGDUG�0HWKRG��
�

���� 5HPRYH�WKH�)HUURJUDP�VXEVWUDWH�IURP�WKH�VHDOHG�EDJ�DQG�SURWHFWLYH�HQYHORSH�� 
�

CAUTION 

$YRLG�WRXFKLQJ�WKH�VXUIDFH�RI�WKH�VXEVWUDWH�ZLWK�WKH�ILQJHUV��$OZD\V�KDQGOH�WKH�VXEVWUDWH�E\�WKH�
HGJH��

���� ,QVWDOO�WKH�VXEVWUDWH�LQ�WKH�VXEVWUDWH�KROGLQJ�IL[WXUH�E\�UHWUDFWLQJ�WKH�VSULQJ�ORDGHG�SRVLWLRQLQJ�
SLQ�DQG�LQVHUWLQJ�WKH�VXEVWUDWH�LQWR�WKH�KROGLQJ�IL[WXUH�DV�IDU�DV�SRVVLEOH��:KHQ�SRVLWLRQLQJ�WKH�VXEVWUDWH��
PDNH�VXUH�WKDW�WKH�EODFN�GRW�DSSHDUV�LQ�WKH�ORZHU�OHIW�KDQG�FRUQHU��

�
���� 5HPRYH�WKH�WXUUHW�WXEH�IURP�WKH�VHDOHG�EDJ�DQG�FXW�RQH�HQG�DW�D����GHJUHH�DQJOH��7KLV�ZLOO�

EHFRPH�WKH�H[LW�HQG�RI�WKH�WXELQJ��
�
���� 3UHVV�WKH�H[LW�HQG�RI�WKH�WXUUHW�WXEH�ZLWK�WKH����GHJUHH�DQJOH�IDFLQJ�WKH�RSHUDWRU�LQWR�WKH�GHOLYHU\�

DUP�KROGLQJ�JURRYH��1RWLFH�WKH�LQGH[�PDUN�RQ�WKH�GHOLYHU\�DUP�DQG�REVHUYH�WKH�GLVWDQFH�IURP�WKH�LQGH[�PDUN�WR�
WKH�HQG�RI�WKH�DUP��1RZ�H[WHQG�WKH�WXUUHW�WXEH�DQ�HTXDO�GLVWDQFH�EH\RQG�WKH�HQG�RI�WKH�GHOLYHU\�DUP��

�
���� 3UHVV�WKH�WXUUHW�WXEH�LQWR�WKH�H[LW�QRWFK�RQ�WKH�GRZQVWUHDP�VLGH�RI�WKH�SXPS��
�
���� 5HOHDVH�WKH�SXPS�WXUUHW�DUP�ORFNLQJ�VFUHZ�E\�WXUQLQJ�WKH�NQXUOHG�QXW�FRXQWHUFORFNZLVH��2SHQ�WKH�

SXPS�WXUUHW�DUPV��WKUHDG�WKH�WXEH�DURXQG�WKH�WXUUHW�DQG�WKHQ�SDUWLDOO\�FORVH�WKH�WXUUHW�DUPV��
�
���� 3UHVV�WKH�WXUUHW�WXEH�LQWR�WKH�SXPS�HQWU\�WXEH�FODPS�RQ�WKH�XSVWUHDP�VLGH�RI�WKH�SXPS�DQG�VHFXUH�

LW�E\�WXUQLQJ�WKH�NQXUOHG�HFFHQWULF�FODPS�OHYHU�FRXQWHUFORFNZLVH��7LJKWHQ�WKH�WXUUHW�DUPV��
�
���� ,QVSHFW�WKH�GUDLQ�WXEH�WR�PDNH�VXUH�QR�VHFWLRQV�RI�LW�DUH�OLTXLG�ILOOHG��'UDZ�RXW�DQ\�OLTXLG�ZLWK�D�

FRWWRQ�VZDE��
�
���� ,QVHUW�WKH�GUDLQ�WXEH�LQWR�WKH�GUDLQ�WXEH�KROGHU�DQG�URWDWH�WKH�GUDLQ�WXEH�KROGLQJ�IL[WXUH�

FRXQWHUFORFNZLVH�XQWLO�LW�LV�FHQWHUHG�RQ�WKH�VXEVWUDWH��
�
����� /RZHU�WKH�QRWFKHG�HQG�RI�WKH�GUDLQ�WXEH�XQWLO�WKH�WLS�WRXFKHV�WKH�VXEVWUDWH��
�
����� 3UHSDUH�WKH�VDPSOH�E\�ILUVW�KHDWLQJ�LW�WR�����)�����&��DQG�WKHQ�VKDNLQJ�YLJRURXVO\�XQWLO�DOO�VHGLPHQW�

LV�KRPRJHQHRXVO\�VXVSHQGHG�LQ�WKH�RLO��
�
����� 'LVFKDUJH���PO�RI�IL[HU�UHDJHQW�LQWR�D�VDPSOH�YLDO��WR�EH�XVHG�DV�D�ZDVK���DQG�SODFH�WKH�YLDO�LQ�WKH�

UDFN�VORW�QHDUHVW�WKH�PDJQHW�DVVHPEO\��
�
����� 'LVFKDUJH���PO�RI�IL[HU�UHDJHQW�LQWR�D�VHFRQG�VDPSOH�YLDO�DQG�SODFH�LW�LQ�RQH�RI�WKH�HPSW\�YLDO�UDFN�

VORWV��$GG���PO�RI�RLO�VDPSOH�WR�WKH�YLDO�FRQWDLQLQJ���PO�RI�IL[HU�UHDJHQW�DQG�PL[�WKRURXJKO\��7KLV�FDQ�EH�GRQH�ZLWK�
D�PHFKDQLFDO�VKDNHU�RU�E\�KDQG�LI�FDUH�LV�WDNHQ�WR�FRYHU�WKH�PRXWK�RI�WKH�YLDO�ZLWK�D�QRQ�FRQWDPLQDWLQJ�PDWHULDO�
RU�VWRSSHU��
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�
����� 3ODFH�WKH�VDPSOH�YLDO�EDFN�LQWR�WKH�UDFN��%HFDXVH�RI�WKH�LQIOXHQFH�RI�WKH�ILHOG�VWUHQJWK�RI�WKH�

PDJQHW��SODFH�WKH�YLDO�FRQWDLQLQJ�WKH�VDPSOH�PL[WXUH�LQ�WKH�SRVLWLRQ�IDUWKHVW�DZD\�IURP�WKH�PDJQHW�DVVHPEO\��
�
����� ,QVWDOO�WKH�VSULQJ�FOLS�DVVHPEO\�RQ�WKH�RLO�VDPSOH�YLDO��
�
����� ,QVHUW�WKH�VXFWLRQ�HQG�RI�WKH�WXUUHW�WXEH�LQWR�WKH�ERWWRP�RI�WKH�VDPSOH�YLDO�DQG�SUHVV�WKH�WXEH�LQWR�

WKH�VSULQJ�FOLS��
�
����� /RZHU�WKH�GHOLYHU\�DUP�XQWLO�WKH�H[LW�HQG�RI�WKH�WXEH�WRXFKHV�WKH�VXEVWUDWH��7KHQ��EDFN�RII�WKH�

GHOLYHU\�DUP�DSSUR[LPDWHO\���PP�VR�WKDW�WKH�OLTXLG�GRHV�QRW�GULS��EXW�IORZV�IUHHO\�RQWR�WKH�VXEVWUDWH��
�
����� 3ODFH�WKH�SRZHU�VZLWFK�WR�WKH�21�SRVLWLRQ��VHW�WKH�WLPHU�WR����PLQXWHV��DQG�GHSUHVV�WKH�UHG�WLPHU�

67$57�EXWWRQ�WR�VWDUW�WKH�VDPSOH�F\FOH��
�
����� :KHQ�WKH�VDPSOH�YLDO�LV�HPSW\��UHVHW�WKH�WLPHU�WR����PLQXWHV�DQG�GHSUHVV�WKH�UHG�WLPHU�67$57�

EXWWRQ�WR�VWDUW�WKH�ZDVK�F\FOH��
�
����� 5HPRYH�WKH�VSULQJ�FOLS�DQG�WXUUHW�WXEH�IURP�WKH�HPSW\�YLDO�DQG�WUDQVIHU�ERWK�WR�WKH�YLDO�FRQWDLQLQJ�

WKH�IL[HU�UHDJHQW�ZDVK�VROXWLRQ��
�
����� ,QWURGXFH�WKUHH�DLU�JDSV�LQWR�WKH�IORZ�LQ�WKH�WXUUHW�WXEH�E\�UHPRYLQJ�WKH�HQG�RI�WKH�WXUUHW�WXEH�

PRPHQWDULO\�IURP�WKH�ZDVK�VROXWLRQ�DQG�WKHQ�UHLQVHUWLQJ�LW�EDFN�LQWR�WKH�VROXWLRQ��7KLV�SUHYHQWV�WKH�RLO�IURP�
GLIIXVLQJ�EDFN�LQWR�WKH�ZDVK�VROXWLRQ��

�
����� ,PPHGLDWHO\�DIWHU�WKH�SXPS�VKXWV�RII��OLIW�WKH�WXUUHW�WXEH�RII�RI�WKH�IHUURJUDP�E\�UDLVLQJ�WKH�GHOLYHU\�

DUP��
�
����� :KHQ�IORZ�WKURXJK�WKH�GUDLQ�WXEH�KDV�VWRSSHG��DSSUR[LPDWHO\���PLQXWH��OLIW�WKH�GUDLQ�WXEH�KROGHU�

ZLWK�WKH�GUDLQ�WXEH�LQ�LW��DQG�URWDWH�LW����GHJUHHV�FORFNZLVH��
�
����� $OORZ�VXIILFLHQW�WLPH�IRU�WKH�IHUURJUDP�WR�GU\��GR�QRW�UHPRYH�WKH�IHUURJUDP�XQWLO�DOO�RI�WKH�IL[HU�

UHDJHQW�KDV�HYDSRUDWHG��
�
����� 5HOHDVH�WKH�VSULQJ�ORDGHG�SRVLWLRQLQJ�SLQ�DQG�OLIW�WKH�IHUURJUDP�XS�YHUWLFDOO\��

CAUTION�

'R�QRW�GUDJ�WKH�IHUURJUDP�DFURVV�WKH�PDJQHW�DV�WKLV�FRXOG�GLVWXUE�WKH�SDUWLFOHV�RQ�WKH�IHUURJUDP��
�
����� /DEHO�WKH�IHUURJUDP�DQG�IHUURJUDP�FRYHU�ZLWK�WKH�FRPSRQHQW�VHULDO�QXPEHU�DQG�VDPSOH�QXPEHU��

7KLV�FDQ�EH�GRQH�XVLQJ�W\SHZULWHU�FRUUHFWLRQ�WDSH�RU�D�JODVV�PDUNLQJ�SHQ��
�
����� 'LVFDUG�WKH�WXUUHW�WXEH�DQG�WKH�VDPSOH�DQG�IL[HU�UHDJHQW�YLDOV��
�

L�� 7KH�)DVW�0HWKRG��
�
���� 0HDVXUH���PO�RI�VDPSOH�DQG�SODFH�LQWR�D���[����PP�WHVW�WXEH��$GG�DSSUR[LPDWHO\���PO�RI�IL[HU�

UHDJHQW�VROYHQW�DQG�VKDNH�XQWLO�WKRURXJKO\�PL[HG��
�
���� )ROORZ�VWHSV�����WKURXJK�����RI�WKH�6WDQGDUG�0HWKRG�DERYH��
�

�D�� )ROORZ�VWHS�����IURP�WKH�VWDQGDUG�PHWKRG�DERYH��
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�
�E�� &XW�D��´�ORQJ�SLHFH�RI�7\JRQ�WXELQJ��D��´�ORQJ�SLHFH�RI�WXUUHW�WXELQJ��DQG�DQ��´�SLHFH�RI�WXUUHW�

WXELQJ��&XW�WKH�HQGV�RI�WKH�WXUUHW�WXELQJ�DW�D�����DQJOH�WR�WKH�D[LV�RI�WKH�WXELQJ��,QVHUW�DQ�HQG�RI�HDFK�SLHFH�RI�
WXUUHW�WXELQJ�LQWR�WKH�7\JRQ�WXELQJ��3ODFH�WKH��´�ORQJ�SLHFH�RI�WXUUHW�WXELQJ�LQWR�WKH�GHOLYHU\�DUP�ZLWK�WKH�����DQJOH�
RSHQ�HQG�IDFLQJ�WKH�RSHUDWRU��

�
�F�� )ROORZ�VWHS�����IURP�WKH�VWDQGDUG�PHWKRG�DERYH��

�
���� 7KH�VDPSOH�DQG�ULQVH�YLDOV�DUH�VXSSRUWHG���ò�LQFKHV�DERYH�WKH�SHULVWDOWLF�SXPS��7KH�SXPS�LWVHOI�LV�

QRW�XVHG��7KH�IUHH�HQG�RI�WKH�WXUUHW�WXELQJ�LV�LQVHUWHG�LQWR�WKH�VDPSOH�YLDO��VXSSRUWHG�E\�D�GRXEOH�QRWFKHG�VWRSSHU�
�RQH�QRWFK�IRU�WKH�WXUUHW�WXEH�DQG�RQH�WR�HTXDOL]H�WKH�DLU�SUHVVXUH���

�
���� $�VFUHZ�FODPS�LV�SODFHG�RQ�WKH�7\JRQ�WXELQJ�VHFWLRQ��$�VOLJKW�VXFWLRQ�LV�DSSOLHG�DW�WKH�GHOLYHU\�DUP�

HQG�RI�WKH�WXELQJ�DQG�WKH�FODPS�LV�ORRVHQHG�ORQJ�HQRXJK�WR�DOORZ�WKH�VDPSOH�WR�IORZ�KDOIZD\�WKURXJK�WKH�WXEH��
7KH�FODPS�LV�WLJKWHQHG��WKH�VXFWLRQ�UHPRYHG��DQG�WKH�GHOLYHU\�DUP�LV�ORZHUHG�XQWLO�WKH�H[LW�HQG�RI�WKH�WXUUHW�WXEH�
WRXFKHV�WKH�VXEVWUDWH��7KH�GHOLYHU\�DUP�LV�WKHQ�EDFNHG�RII�VOLJKWO\��

�
���� 7KH�FODPS�LV�LQLWLDOO\�UHOHDVHG�YHU\�VORZO\�DOORZLQJ�WKH�VDPSOH�WR�HVWDEOLVK�D�SDWK�GRZQ�WKH�

VXEVWUDWH��2QFH�WKH�SDWK�LV�HVWDEOLVKHG��WKH�VDPSOH�LV�DOORZHG�WR�IORZ�DW�D�IDVWHU�UDWH��:KHQ�WKH�YROXPH�LQ�WKH�
VDPSOH�YLDO�UHDFKHV�DSSUR[LPDWHO\�ó�LQFK��WKH�WXEH�LV�FODPSHG�DQG�WKH�HQG�RI�WKH�WXUUHW�WXEH�LV�SODFHG�LQ�WKH�
ULQVH�YLDO��7KH�FODPS�LV�WKHQ�UHOHDVHG�DQG�WKH�VXEVWUDWH�ULQVHG�ZLWK�WKH�IL[HU�VROXWLRQ��$OORZ�VHYHUDO�DLU�JDSV�LQ�WKH�
WXUUHW�WXEH�E\�RSHQLQJ�DQG�FORVLQJ�WKH�FODPS�VHYHUDO�WLPHV��7KLV�ZLOO�HQVXUH�WKDW�WKH�RLO�GRHV�QRW�EDFN�XS�LQWR�WKH�
ULQVH��

�
���� )ROORZ�VWHSV������WKURXJK������IRU�WKH�6WDQGDUG�0HWKRG�DERYH��

�
M�� 1HZ�0HWKRG��)0,,,����$XWRPDWLF�&\FOH��7KH�DXWRPDWLF�F\FOH�EXWWRQ�LQLWLDWHV�WKH�IORZ�RI�OLTXLG�DFURVV�WKH�

IHUURJUDP�DW�D�FRQWUROOHG�UDWH�DQG�ZLOO�DXWRPDWLFDOO\�VZLWFK�WR�D�ULQVH�F\FOH�DQG�D�GU\LQJ�F\FOH�WR�JLYH�\RX�D�
SURSHUO\�SUHSDUHG�IHUURJUDP��0DFKLQH�VHW�XS�LQVWUXFWLRQV�DQG�WKH�VHPL�DXWRPDWLF�DQG�IL[HU�F\FOHV�DUH�GHVFULEHG�
LQ�WKH�PDQXIDFWXUHUV�XVHUV�PDQXDO��

�
NOTE 

7KH�LQVWUXFWLRQV�SURYLGHG�EHORZ�GHVFULEH�WKH�SURFHVVLQJ�RI�D�VLQJOH�VDPSOH��7KH�GHVLJQ�RI�WKH�
)0,,,�SURYLGHV�WKH�DELOLW\�WR�SURFHVV�WZR�VDPSOHV�VLPXOWDQHRXVO\�LI�GHVLUHG��

�
���� 8VLQJ�WKH�GLVSHQVHU�DVVHPEO\�RQ�WKH�IL[HU�UHDJHQW�ERWWOH��SXPS�H[DFWO\���PO�RI�IL[HU�UHDJHQW�LQWR�D�

QHZ�WHVW�YLDO��
�
���� $IWHU�KHDWLQJ�WKH�VDPSOH�WR�����)�����&���XVLQJ�D�SLSHWWH�GLVSHQVHU��UHPRYH�VOLJKWO\�PRUH�WKDQ��PO�

RI�VDPSOH�OXEULFDQW�IURP�D�VDPSOH�ERWWOH��
�
���� $GG�H[DFWO\���PO�RI�VDPSOH�OXEULFDQW�WR�WKH�VDPH�VDPSOH�YLDO��
�
���� 5HSHDW�VWHSV�����DQG�����XQWLO�\RX�KDYH�D�WRWDO�RI���PO�RI�VDPSOH�OXEULFDQW�LQ�WKH�VDPSOH�YLDO���
�
���� 0L[�WKHVH�VROXWLRQV�WKRURXJKO\��
�
���� 3ODFH�WKH�VDPSOH�YLDO�XQGHU�WKH�VDPSOH�KHDG�DVVHPEO\�DQG�VHDO�LW�LQWR�SRVLWLRQ�E\�SXVKLQJ�WKH�

ERWWRP�RI�WKH�YLDO�LQWR�WKH�GHWHQWH��6ZLQJ�WKH�GHOLYHU\�DUP�VHQVRU�DVVHPEO\�RXWZDUG�RYHU�WKH�PDJQHW�DVVHPEO\�
FRYHU��

�
���� 3ODFH�WKH�QRWFKHG�HQG�RI�WKH�)0,,,�VDPSOH�WXEH�WKURXJK�WKH�VDPSOH�KHDG�DVVHPEO\�DOO�WKH�ZD\�WR�

WKH�ERWWRP�RI�WKH�YLDO��
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�
���� 3ODFH�WKH�RWKHU�HQG�RI�WKH�)0,,,�VDPSOH�WXEH�WKURXJK�WKH�GHOLYHU\�DUP�VHQVRU�DVVHPEO\�XQWLO�WKH�

VDPSOH�WXEH�ERWWRPV�RXW�RQWR�WKH�VXUIDFH�RI�WKH�PDJQHW�DVVHPEO\�FRYHU��7KLV�ZLOO�SURSHUO\�ORFDWH�WKH�ULJKW�KHLJKW�
IRU�WKH�)0,,,,�VDPSOH�WXEH�ZKHQ�EHLQJ�SODFHG�LQWR�RSHUDWLQJ�SRVLWLRQ��

�
���� 8QSDFN�D�JODVV�VXEVWUDWH�IURP�LWV�SURWHFWLYH�HQYHORSH��

�
����� DUH�IXOO\�KROGLQJ�WKH�VXEVWUDWH�E\�WKH�HGJHV��SODFH�WKH�HQWU\�HQG�RI�WKH�VXEVWUDWH�RQ�WKH�OLS�RI�WKH�

PDJQHW�DVVHPEO\�FXWRXW�ZLWK�WKH�H[LW�HQG�UHVWLQJ�RQ�WKH�YDFXXP�GUDLQ�DVVHPEO\��WKH�H[LW�HQG�LV�GHILQHG�E\�WKH�
EODFN�GRW���

�
NOTE 

7KH�EODFN�GRW�YLHZHG�RQ�WKH�OHIW�KDQG�VLGH�LQGLFDWHV�WKH�VXEVWUDWH�LV�LQ�WKH�SURSHU�SRVLWLRQ�IRU�VDPSOH�
OXEULFDQW�WR�IORZ�GRZQ�WKH�QRQ�ZHWWLQJ�EDUULHU��

�
����� 3XVK�GRZQ�WKH�YDFXXP�GUDLQ�DVVHPEO\�LQWR�RSHUDWLQJ�SRVLWLRQ��
� �
����� 6ZLQJ�WKH�GHOLYHU\�DUP�VHQVRU�DVVHPEO\�RYHU�WKH�JODVV�VXEVWUDWH�DQG�FHQWHU�LW�E\�WKH�GHWHQWH�IRU�

SURSHU�SRVLWLRQ��
�
����� 3UHVV�WKH�DXWR�F\FOH�EXWWRQ��7KLV�DFWLRQ�FDXVHV�WKH�6(0,�$8720$7,&�&<&/(�/('�VZLWFK�WR�JR�

RII�DQG�WKH�6$03/(�/('�WR�JR�RQ�LQLWLDWLQJ�WKH�SXPSLQJ�DFWLRQ�LQ�WKH�VDPSOH�YLDO��6RRQ�WKH�VDPSOH�OXEULFDQW�ZLOO�
JR�WKURXJK�WKH�VDPSOH�WXEH�DQG�GHSRVLW�ZHDU�GHEULV�RQ�WKH�JODVV�VXEVWUDWH�ZLWK�WKH�H[FHVVLYH�IOXLG�DQG�IXPHV�
EHLQJ�YDFXXPHG�DZD\�E\�WKH�YDFXXP�GUDLQ�DVVHPEO\��2QFH�DOO�WKH�VDPSOH�IOXLG�LV�JRQH�LQGLFDWHG�E\�RXU�VHQVRU��
WKH�SXPSLQJ�DFWLRQ�ZLOO�VWLOO�RFFXU�UHPRYLQJ�DQ\�UHVLGXDO�VDPSOH�OXEULFDQW�IRU�DERXW�WZR�PLQXWHV��7KH�),;(5�/('�
ZLOO�FRPH�RQ�LQGLFDWLQJ�IL[HU�LV�QRZ�ZDVKLQJ�WKH�JODVV�VXEVWUDWH�IRU�DERXW���PLQXWHV��

 
            NOTE 

7KH�GHOD\�WLPH�DQG�IL[HU�F\FOH�FDQ�EH�DGMXVWHG��6HH�PDQXIDFWXUHUV�XVHUV�PDQXDO��$IWHUZDUGV��WKH�
IL[HU�ZDVK�ZLOO�VWRS�DQG�WKH�YDFXXP�GUDLQ�ZLOO�VWLOO�EH�RQ��UHPRYLQJ�DQ\�UHVLGXDO�IL[HU�DQG�IXPHV�XQWLO�
WKH�IHUURJUDP�LV�GU\��7KH�&203/(7(�&<&/(�/('�DQG�WKH�VRXQG�RI�EHHSHU�LQGLFDWH�WKLV��

�
����� &KHFN�WR�PDNH�VXUH�WKDW�WKH�IHUURJUDP�LV�GU\�E\�VZLQJLQJ�WKH�GHOLYHU\�DUP�VHQVRU�DVVHPEO\�

RXWZDUG��DQG�YLVXDOO\�LQVSHFWLQJ�WKH�IHUURJUDP�IRU�DQ\�UHPDLQLQJ�IL[HU��
�
����� &DUHIXOO\�SXOO�WKH�YDFXXP�GUDLQ�DVVHPEO\�XSZDUGV��3RVLWLRQ�\RXU�ILQJHUV�VR�WKDW�\RX�DUH�
FRQWUROOLQJ�WKH�IHUURJUDP�E\�WKH�HGJHV�DQG�FDUHIXOO\�OLIW�VWUDLJKW�XS��
�

NOTE 

'R�QRW�PRYH�IHUURJUDP�VLGH�WR�VLGH�QHDU�WKH�PDJQHWLF�ILHOG��7KLV�PD\�UHORFDWH�WKH�ZHDU�GHEULV�DQG�JLYH�
PLVOHDGLQJ�LQIRUPDWLRQ��
�

����� 3ODFH�WKH�IHUURJUDP�LQWR�LWV�SURWHFWLYH�HQYHORSH�DQG�PDUN�ZLWK�WKH�FRPSRQHQW�VHULDO�QXPEHU�DQG�
VDPSOH�QXPEHUV��

�
����� 5HPRYH�WKH�)0,,,�VDPSOH�WXELQJ�DQG�WKH�VDPSOH�YLDO�IURP�WKH�)0,,,�DQG�GLVFDUG�WKHP��
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�
N�� (YDOXDWLRQ��$W�WKLV�SRLQW�WKH�IHUURJUDP�LV�UHDG\�IRU�RSWLFDO�H[DPLQDWLRQ�XVLQJ�WKH�)HUURVFRSH�

RSHUDWLQJ�LQVWUXFWLRQV�IRU�WKH�)HUURVFRSH�DUH�IRXQG�LQ�WKH�PDQXIDFWXUHUV�XVHUV�PDQXDO��7KH�VDPSOH�KDV�DOUHDG\�
EHHQ�GHWHUPLQHG�WR�EH�VXVSHFW�EDVHG�RQ�VSHFWURPHWULF�UHVXOWV�DQG�'5�UHDGLQJV��7KH�HYDOXDWLRQ�SURFHVV�WKHQ�LV�
SULPDULO\�FRQFHUQHG�ZLWK�GHWHUPLQLQJ�WKH�VL]H��VKDSH��DQG�W\SH�RI�ZHDU�EHLQJ�JHQHUDWHG��7HFKQLTXHV�DQG�
JXLGHOLQHV�IRU�WKH�IHUURJUDP�HYDOXDWLRQ�SURFHVV�DUH�IRXQG�LQ�WKH�:HDU�3DUWLFOH�$WODV�SUHSDUHG�IRU�WKH�$GYDQFHG�
7HFKQRORJ\�2IILFH��6XSSRUW�(TXLSPHQW�(QJLQHHULQJ�'HSDUWPHQW��1DYDO�$LU�(QJLQHHULQJ�&HQWHU��/DNHKXUVW��1-��$�
FRS\�RI�WKH�:HDU�3DUWLFOH�$WODV�LV�IXUQLVKHG�ZLWK�HDFK�IHUURJUDSK�V\VWHP��

�
O�� 5HFRUGLQJ�5HVXOWV��7KH�UHVXOWV�DUH�UHFRUGHG�RQ�WKH�IHUURJUDSK�ZRUNVKHHW��$SSHQGL[�2��DQG�ILOHG�E\�

FRPSRQHQW�VHULDO�QXPEHU�DORQJ�ZLWK�WKH�VXEVWUDWH��:RUNVKHHWV�DQG�VXEVWUDWHV�ZLOO�EH�NHSW�RQ�ILOH�IRU�D�PLQLPXP�
RI���\HDU��

�
P�� )HUURJUDSK\�LV�SHUIRUPHG�RQ�DHURQDXWLFDO�ILQH�ILOWUDWLRQ�HTXLSSHG�FRPSRQHQWV�RU�ZKHQ�XQLWV�UHSRUW�GHEULV�

IRXQG�GXULQJ�URXWLQH�LQVSHFWLRQ��$OVR��LI�DEQRUPDO�ZHDU�SDUWLFOH�DQDO\VLV�UHDGLQJV�DUH�REWDLQHG�IURP�WKH�RLO�VDPSOH�
WKHQ�IXUWKHU�WHVWLQJ�LV�UHTXLUHG��

�
Q�� 2LO�DQDO\VLV�RI�WKH�VHUYLFLQJ�RLO�LV�WKH�ILUVW�VWHS�LQ�WKH�DQDO\VLV�SURFHVV�XVLQJ�WKH�DWRPLF�HPLVVLRQ�

VSHFWURPHWHU�ZHDU�SDUWLFOH�UHDGLQJV�WKDW�DUH�QRWHG�RQ�WKH�FRPSRQHQW�KLVWRULFDO�UHFRUG��7KH�VHFRQG�VWHS�LV�WR�
SUHSDUH�D�IHUURJUDP�IRU�ZKLFK�WKH�RLO�KDV�EHHQ�SUH�KHDWHG�WR����GHJUHHV�&HQWLJUDGH��XVLQJ�D�SLSHWWH�DQG�
GLVSHQVHU�WR�ZLWKGUDZ���PO�RI�WKH�FRPSRQHQW¶V�RLO�VDPSOH��ZKLFK�LV�WKHQ�GLOXWHG��ZLWK���PO�RI�)L[HU�RLO��8VLQJ�D�����
PO�JODVV�YLDO��VKDNH�YLJRURXVO\��3URFHGXUHV�IRU�'LUHFW�5HDG��'5��,,,�LQVWUXPHQW�DUH�SUHVFULEHG�LQ�WKH�LQVWUXPHQW¶V�
PDQXDO��(QWHU�WKH�FRPSRQHQW�UHVXOWV�RQ�WKH�'5�$QDO\VLV�5HSRUW�5HJLVWHU�$SSHQGL[�µ2¶�DQG�WKH�XQLW¶V�VXEPLWWHG�
''�)RUP������'$�)RUP������(��2LO�$QDO\VLV�5HTXHVW��7KH�FRPSRQHQW�DQDO\VLV�UHVXOWV�IURP�WKH�VSHFWURPHWULF�
DQG�$5�DQDO\VLV�UHDGLQJV�DUH�XVHG�WR�GHWHUPLQH�LI�IXUWKHU�IHUURJUDSKLF�WHVWV�DUH�QHFHVVDU\��,I�QR�IXUWKHU�
IHUURJUDSKLF�WHVW�LV�GHHPHG�QHFHVVDU\��HYDOXDWLRQ�LV�EDVHG�RQ�VSHFWURPHWULF�DQG�SK\VLFDO�SURSHUW\�WHVW�UHVXOWV��

����� )RXULHU�7UDQVIRUP�,QIUDUHG��)7�,5��6SHFWURVFRS\���
�
D�� 6FRSH��)7�,5�RU�)RXULHU�WUDQVIRUP�LQIUDUHG�VSHFWURVFRS\�LV�DQ�DQDO\WLFDO�PHDVXUHPHQW�PHWKRG�XVHG�WR�

FKDUDFWHUL]H�DQG�LGHQWLI\�WKH�VWUXFWXUH�DQG�UHODWLYH�TXDQWLW\�RI�RUJDQLF�OXEULFDQW�PROHFXOHV���7KH�)7�,5�FDQ�GHWHFW�
ZDWHU��IXHO��DQWL�IUHH]H��E\�SURGXFWV�IRUPDWLRQ��R[LGDWLRQ��QLWUDWLRQ��DQG�VXOIDWHV���IRUHLJQ�IOXLG�FRQWDPLQDWLRQ��
OXEULFDQW�EUHDNGRZQ�DQG�DGGLWLYH�GHSOHWLRQ���

�
E�� 6XPPDU\�RI�0HWKRG��2LO�LV�GUDZQ�E\�YDFXXP�LQWR�D�WUDQVPLVVLRQ�FHOO�WKDW�LV�WUDQVSDUHQW�WR�LQIUDUHG��,5��

HQHUJ\�GHWHFWRU���$V�WKH�LQIUDUHG�OLJKW�EHDP�LV�WUDQVPLWWHG�WKURXJK�WKH�FHOO��WKH�RLO�DQG�LWV�FRQWDPLQDQWV�DEVRUE�
VRPH�RI�WKH�OLJKW��WKH�UHPDLQLQJ�OLJKW�H[LWV�WR�D�GHWHFWRU�SURGXFLQJ�DQ�LQIUDUHG�WUDQVPLVVLRQ�VSHFWUXP���7KH�
LQVWUXPHQW�VRIWZDUH�FUHDWHV�DQ�DEVRUSWLRQ�VSHFWUXP�WR�FODVVLI\�VSHFLILF�DQG�UHSHDWDEOH�VSHFWUDO�SHDNV�
FRUUHVSRQGLQJ�WR�WKH�PROHFXODU�ERQGLQJ�FKDUDFWHULVWLFV�RI�WKH�RLO���

�
F�� (TXLSPHQW�$SSDUDWXV��7KH�9DULDQ�DQG�'LJLODE�2LO�$QDO\]HUV�DUH�FXUUHQWO\�XVHG�LQ�WKH�-2$3���5HIHU�WR�WKH�

9DULDQ�DQG�'LJLODE�2LO�$QDO\]HU�2SHUDWLRQ�0DQXDOV�DQG�WKH�FRUUHVSRQGLQJ�XVHU�LQWHUIDFH�VRIWZDUH�JXLGHV�IRU�
RSHUDWLRQ�DQG�PDLQWHQDQFH�RI�WKH�)7�,5�VSHFWURPHWHU��

�
G�� 0DWHULDOV��

�
���� :DVK�EHDNHU�ZLWK�ZDVK�VROYHQW��Q�KHSWDQHV�RU�KH[DQH��
�
���� :DVK�ERWWOH�ZLWK�ZDVK�VROYHQW�
�
���� :DVWH�EHDNHU��
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�
�

H�� 6WDQGDUGV�6WDQGDUGL]DWLRQ�&DOLEUDWLRQ���8VH�WKH�FDOLEUDWLRQ�IXQFWLRQ�LQ�WKH�RLO�DQDO\VLV�PRGH�WR�FKHFN�
DOLJQPHQW��YROWDJHV��FOHDQOLQHVV��ZDWHU�YDSRU��DQG�FHOO�SDWK�OHQJWK���7KH�VRIWZDUH�ZLOO�LVVXH�ZDUQLQJV�IRU�DQ\�
SDUDPHWHU�RXW�RI�OLPLW���,I�DQ\�IXQFWLRQ�LV�EH\RQG�SUHVHW�OLPLWV��LQVWUXPHQW�RSHUDWLRQ�FDQQRW�FRQWLQXH�XQWLO�WKH�
FRQGLWLRQ�LV�FRUUHFWHG��

�
)ROORZLQJ�DUH�WKH�UHFRPPHQGHG�WLPLQJ�SDUDPHWHUV�IRU�-2$3�RLO�DQDO\]HUV�ZLWK�DQG�ZLWKRXW�WKH�DXWR�
VDPSOHU��

�

$8726$03/(5�63(&,),&�3$5$0(7(56�
�

0D[LPXP�/RDG�7LPH��VHFRQGV�� ���

:DVK�7LPH��VHFRQGV�� �������

'U\LQJ�7LPH��VHFRQGV�� ���

)LOO�WR�6FDQ�'HOD\�7LPH� � � ��

0D[LPXP�5HWULHV� � � � ��

&RQVLVWHQW�/RDGV� � � � ��

$XWR�VWDUW�:DVK�'U\� � � � ��

�
*(1(5$/�3$5$0(7(56�

1XPEHU�RI�6FDQV� � � � ���

5HVFDQ�%DFNJURXQG��0LQXWHV��������������� ��

5LJKW�0RQLWRU�:LQGRZ��:DYH�QXPEHUV�� �����

/HIW�0RQLWRU�:LQGRZ��:DYH�QXPEHUV�� �����

6WDUW�6FDQQLQJ�DW�$EVRUEDQFH� ����

9DOLG�6DPSOH��$EVRUEDQFH�� ����

&HOO�&OHDQ��$EVRUEDQFH�� ����

%DFNJURXQG�&OHDQ��$EVRUEDQFH�� ��
�
I�� 2SHUDWLRQ�3URFHGXUHV���7KH�VDPSOH�LV�WDNHQ�GLUHFWO\�IURP�WKH�VDPSOH�FRQWDLQHU���7KH�-2$3�)7,5�
FRPSXWHUV�UXQQLQJ�DOO�YHUVLRQV�RI�WKH�XVHU�LQWHUIDFH�VRIWZDUH�DUH�FRQILJXUHG�ZLWK����DQDO\VLV�PHWKRGV�WKDW�
FDQ�EH�DSSOLHG�WR�WKH�GLIIHUHQW�-2$3�RLO�FODVVHV�RU�VSHFLILF�IOXLG�DSSOLFDWLRQV��DQG�OLPLWV����7KH�PHWKRGV�DUH�
OLVWHG�EHORZ��

Method Name� � � Lubricant Type (example) 
�

5XQB$OOB7HVW� 8QNQRZQ�
3HWUROHXPB*URXQG� � � 'LHVHO�&UDQNFDVH��0LO�/�������
6\QWKHWLFB7XUELQH� � � 3RO\RO�(VWHU��0LO�/������� 
6\Q�*URXQGB+\G� *URXQG�(TXLSPHQW�6\QWKHWLF�+\GUDXOLF��0LO�+�������
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�
6\QB*URXQGB+\G��0��� )LUH�5HWDUGDQW�+\GUDXOLF��0LO�+��������
3HWUROHXPB+\GUDXOLF����:�������������� *URXQG�(TXLSPHQW�3HWUROHXP�+\GUDXOLF��0LO�/���������:��
6\QB$HURB+\G� $LUFUDIW�+\GUDXOLF��0LO�+��������
0LO�/������� � � � 6WHDP�7XUELQH��0LO�/��������
0LO�/������ � � � 0DULQH�'LHVHO�&UDQNFDVH��0LO�/�������
6\QB$HURB+\G������� � � $LUFUDIW�+\GUDXOLF��0LO�+������������330�OLPLW�IRU�ZDWHU���

� ��
7KH�3HWUROHXP�'LHVHO�(QJLQH�2LO�)7�,5�PHWKRG�LV�FDOOHG�³SHWUROHXP�JURXQG´���,W�LV�GHVLJQHG�SULPDULO\�
IRU�DQDO\]LQJ�0LO�/������W\SH�OXEULFDQWV���0DQ\�GLHVHO�HQJLQH�OXEULFDQWV�DQG�VRPH�JHDU�RLOV��0LO�/��
������DQG�WUDQVPLVVLRQ�RLOV�ILW�WKLV�DSSOLFDWLRQ���3RO\DOSKDROHILQV��3$2��DQG�V\QWKHWLF�SHWUROHXP��
EOHQGV�VKRXOG�EH�DQDO\]HG�XVLQJ�WKLV�PHWKRG���$�VLPLODU�PHWKRG�LV�XVHG�WR�DQDO\]H�PDULQH�GLHVHO�FUDQN��
FDVH�0LO�/������IOXLG�EXW�ZLWK�GLIIHUHQW�OLPLWV��
�
7KH�*DV�7XUELQH�2LO�)7�,5�PHWKRG�LV�FDOOHG�³V\QWKHWLFBWXUELQH´���7KLV�PHWKRG�LV�GHVLJQHG�SULPDULO\�IRU�
0LO�/��������0LO�/������DQG�'R'�/�������W\SH�OXEULFDQWV���7KHVH�OXEULFDQWV�DUH�SRO\RO�HVWHUV��
/LVWHG�EHORZ�DUH�WKH�PHWKRGV�GHYHORSHG�IRU�K\GUDXOLF�IOXLGV�DORQJ�ZLWK�WKH�SULPDU\�IOXLG�DQG�H[DPSOHV�RI�
HTXLSPHQW�XVH��

Method Name   Primary Fluid  Equipment Example 
�

6\Q�*URXQGB+\G� 0LO�+������ � � 0����$��
6\QB*URXQGB+\G��0���� 0LO�+������� � � 0�$��
3HWUROHXPB+\GUDXOLF����:�� 0LO�/���������:� � 0��������$��
6\QB$HURB+\G�� � 0LO�+������� � � +HOLFRSWHU�K\GUDXOLF�V\VWHPV�
0LO�/������� 0LO�O������� � � 6WHDP�7XUELQH�
6\QB$HURB+\G������� 0LO�+������� � � 8+���K\GUDXOLF�V\VWHPV�

�
���� 7XUQ�RQ�WKH�LQVWUXPHQW�DQG�DOORZ�LW�WR�ZDUP�XS�IRU����PLQXWHV���,I�SRVVLEOH�WKH�LQVWUXPHQW�VKRXOG�
QHYHU�EH�SRZHUHG�RII��
�
���� %RRW�WKH�LQVWUXPHQW�FRPSXWHU��ORJ�LQWR�:LQGRZV�DQG�RSHQ�WKH�9DULDQ�RU�'LJLODE�2LO�$QDO\VLV�
VRIWZDUH���
�
���� &DOLEUDWH�WKH�LQVWUXPHQW�DW�WKH�EHJLQQLQJ�RI�HDFK�ZRUN�GD\�VKLIW����1RWH���7KH�SXPS�PXVW�EH�UXQQLQJ�
DQG�HQJDJHG�GXULQJ�FDOLEUDWLRQ���7KLV�UHPRYHV�DQ\�RLO�DQG�VROYHQW�IURP�WKH�KRVH�DQG�WKH�FHOO����3UHVV�
“Calibrate”���7KH�V\VWHP�ZLOO�FKHFN�WKH�FDOLEUDWLRQ��DOLJQPHQW��FHOO�FOHDQOLQHVV��WDNH�D�EDFNJURXQG��
HQVXUH�EDFNJURXQG�LQWHJULW\��DQG�PHDVXUH�WKH�FHOO�SDWK�OHQJWK���2QFH�FRPSOHWHG��WKH�VFUHHQ�ZLOO�GLVSOD\�
WKH�UHVXOWV���7KH�IROORZLQJ�LV�D�W\SLFDO�VFUHHQ�GLVSOD\��

�

&DOFXODWHG�&HOO�3DWK�OHQJWK�� BBBBBBB���W\SLFDOO\����PP��UDQJH������WR�����PP��

6LJQDO�YROWDJH�� � �������������BBBBBBB��W\SLFDOO\����YROWV��UDQJH����WR����YROWV��

$OLJQPHQW�4XDOLW\���� �������������BBBBBBB��W\SLFDOO\������UDQJH�����WR������

&+�$EVRUEDQFH�,QWHQVLW\����� BBBBBBB���W\SLFDOO\�OHVV�WKDQ������UDQJH���WR������
�
5HVXOWV�VKRXOG�EH�ZLWKLQ�WKH�OLPLWV�VSHFLILHG���.HHS�D�ORJ�RI�WKHVH�UHVXOWV���,I�WKH�FHOO�LV�GLUW\��D�PHVVDJH�
ZLOO�DSSHDU���“Warning - Cell Requires Cleaning!”��&OHDQ�FHOO�DQG�“Calibrate”�DJDLQ���,I�SUREOHPV�
FRQWLQXH��QRWLI\�WKH�VXSHUYLVRU���$OVR�UHIHUHQFH�WKH�³Operator Mode Error Messages and Actions”�LQ�
WKH�2LO�$QDO\VLV�6RIWZDUH�2SHUDWRU¶V�*XLGH��
�
���� $IWHU�LQWHUQDO�FDOLEUDWLRQ��FOLFN�RQ�“OK”���7KH�RULJLQDO�8VHU�VFUHHQ�UHWXUQV���1RZ�FOLFN�RQ�

“Analyze”���$�ILQDO�FKHFN�RI�WKH�FHOO�ZLOO�EH�PDGH�DQG�WKHQ�WKH�“Sample Information Entry Form”�DSSHDUV�
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�

� /DERUDWRU\�,'�1XPEHU��B�B�B�B�B�

� 7(&�B�B�B�B�

� &RPSRQHQW�0RGHO����8QGHILQHG�

� &RPSRQHQW�6HULDO�1XPEHU�� B�B�B�B�B�B�B�B�B�B�B�

� (QG�,WHP��8QGHILQHG� �

� �

(QG�,WHP�6HULDO�1XPEHU��� B�B�B�B�B�B�B�B�B�

� )OXLG�7\SH��8QGHILQHG�

� 7LPH�6LQFH�)OXLG�&KDQJH�� B�B�B�B�

� Check Info     Cancel 
�
)LOO�LQ�WKH�LWHPV�ZLWK�WKH�VSDFHV�E\�FOLFNLQJ�RQ�WKHP�RU�SUHVV�WKH�Tab�NH\�WR�PRYH�GRZQ�WKH�VFUHHQ���'R�
QRW�SUHVV�(QWHU���7KH�RWKHU�LWHPV�ZLOO�DXWR�ILOO�ZKHQ�“Check Info”�LV�SUHVVHG��LI�WKH�7(&�FRGH�LV�YDOLG���
,I�WKH�7(&�LV�XQNQRZQ��W\SH�YYYY�IRU�WKH�7(&���$�VFUHHQ�ZLOO�RFFXU�DVNLQJ�\RX�WR�FKRVH�WKH�FRUUHFW�
OXEULFDQW�W\SH�H�J��V\QWKHWLF�DHURQDXWLFDO���,I�NQRZQ��DUURZ�GRZQ�WR�WKH�FRUUHFW�IOXLG�DQG�KLW�(QWHU���,I�RLO�
W\SH�LV�XQNQRZQ��WKH�“scan and search” PHWKRG�PD\�EH�XVHG���,Q�WKLV�PRGH��WKH�)7�,5�VFDQ�ZLOO�EH�
SHUIRUPHG���$IWHU�WKH�VFDQ��D�OLEUDU\�RI�VSHFWUD�ZLOO�EH�VHDUFKHG�WR�ILQG�WKH�EHVW�PDWFK���7KH�QDPH�RI�WKH�
OXEULFDQW�PDWFKHG�ZLOO�EH�JLYHQ�RQ�WKH�UHSRUW�DORQJ�ZLWK�WKH�TXDOLW\�RI�WKH�PDWFK�SUHVHQWHG�DV�D�
SHUFHQWDJH��
���
���� 7KH�³6DPSOH�,QIRUPDWLRQ�(QWU\�)RUP´�VFUHHQ�ZLOO�UH�GLVSOD\�RQFH��³&KHFN�,QIR´�LV�SUHVVHG��ZLWK�

DQ�H[WUD�EXWWRQ�³$QDO\]H�6DPSOH´��
�

Check Info   Analyze Sample Cancel 
 

&KHFN�DOO�WKH�HQWHUHG�LQIRUPDWLRQ�DJDLQVW�WKH�VDPSOH�VXEPLVVLRQ�RQH�PRUH�WLPH��WKHQ�HLWKHU�XVH�WKH�PRXVH�WR�
FOLFN�RQ�WKH�“Analyze Sample”�EXWWRQ�RU�MXVW�SUHVV�(QWHU�RQ�WKH�NH\ERDUG���7KH�V\VWHP�ZLOO�QRZ�ZDLW�IRU�WKH�
VDPSOH�WR�ILOO�WKH�FHOO����

�
���� )LOO�WKH�VDPSOH�FHOO�E\�SUHVVLQJ�WKH�SXPS�URFNHU�VZLWFK�WR�WKH�ULJKW�SRVLWLRQ��PDUNHG�FILL/RINSE,�

LQVHUW�WKH�VLSSHU�WXEH�LQWR�WKH�VDPH�ERWWOH�VXFK�WKDW�WKH�HQG�LV�FRPSOHWHO\�LPPHUVHG�EHORZ�WKH�OHYHO�RI�WKH�RLO�
VDPSOH��EXW�GR�QRW�VLS�IURP�WKH�ERWWRP�RI�WKH�ERWWOH�����

�
:KHQ�WKH�FHOO�LV�IXOO��WKH�V\VWHP�ZLOO�“Beep”�WZLFH�DQG�GLVSOD\�D�PHVVDJH�WR�“Stop Pumping”��RU�VWRS�

ZKHQ�RLO�H[LWV�WKH�ERWWRP�WXELQJ����127(���)RU�DHURQDXWLFDO�V\QWKHWLF�OXEULFDQWV�ZLWK�ORZ�YLVFRVLW\��UHOHDVH�WKH�
SUHVVXUH�RQ�WKH�SXPS�RU�NHHS�WKH�VDPSOH�SUREH�LQ�WKH�RLO�VDPSOH�ERWWOH���7KH�EDFNSUHVVXUH�RQ�WKH�SXPS�ZLOO�
FRQWLQXH�WR�VLS�WKH�RLO�WKURXJK�HYHQ�WKRXJK�WKH�SXPS�LV�WXUQHG�RII��

���� $OORZ�WKH�)7�,5�WR�FROOHFW�GDWD���7KH�QXPEHU�RI�VFDQV�ZLOO�FRXQW�GRZQ�LQ�WKH�ERWWRP�ULJKW�KDQG�
FRUQHU�RI�WKH�VFUHHQ�DQG�WKH�QDPH�RI�WKH�VDPSOH�ZLOO�DSSHDU�DW�WKH�WRS�RI�WKH�VFUHHQ���2QFH�WKH�V\VWHP�KDV�
DFTXLUHG�DQG�VLJQDO�DYHUDJHG�WKH�VSHFWUXP��D�PHVVDJH�“Please Empty Cell”�ZLOO�DSSHDU����

�
���� 3UHVV�WKH�URFNHU�SXPS�VZLWFK�WR�WKH�OHIW�“EMPTY”�SRVLWLRQ���+ROG�WKH�ZDVWH�EHDNHU�XQGHU�WKH�

VDPSOH�SUREH���2QFH�WKH�FHOO�LV�HPSW\��WKH�V\VWHP�ZLOO�“Beep”�WZLFH�DQG�WKH�PHVVDJH�“Please Clean Cell”�ZLOO�
RFFXU��

�
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���� 5LQVH�WKH�VDPSOH�SUREH�ZLWK�VROYHQW��IURP�WKH�ZDVK�ERWWOH����:KLOH�VWLOO�KROGLQJ�WKH�ZDVWH�EHDNHU�
EHORZ�WKH�VDPSOH�SUREH�FDWFK�WKH�ZDVWH�VROYHQW�DV�\RX�ULQVH���7KH�ZDVWH�VROYHQW�ZLOO�ODWHU�EH�DGGHG�WR�WKH�ODE¶V�
ZDVWH�RLO����

����� $IWHU�WKH�VDPSOH�SUREH�LV�ZDVKHG��SUHVV�WKH�URFNHU�SXPS�VZLWFK�WR�WKH�ULJKW��WKH�“FILL/RINSE”�
SRVLWLRQ���&OHDQ�WKH�FHOO�DQG�KRVLQJ�E\�SXOOLQJ�WKH�VROYHQW�WKURXJK�WKH�V\VWHP���&RQWLQXH�ULQVLQJ�XQWLO�WKH�VROYHQW�
H[LWLQJ�WKH�ERWWRP�WXELQJ�DSSHDUV�FOHDQ���/HDYH�WKH�SXPS�UXQQLQJ�WR�SXOO�DLU�WKURXJK�WKH�V\VWHP���7KH�VROYHQW�
VKRXOG�EH�H[LWLQJ�LQWR�D�ZDVWH�FRQWDLQHU���127(���9LVFRXV�IOXLGV�H�J��JURXQG�HTXLSPHQW��ZLOO�FOHDQ�IDVWHU�DQG�
HDVLHU�ZLWK�DQ�DLU�VROYHQW�PL[WXUH�WR�³VFUXE´�WKH�ZDOOV�RI�WKH�WXELQJ�UDWKHU�WKDQ�MXVW�SODLQ�VROYHQW��

�
����� 2EVHUYH�WKH�GLVSOD\�LQ�WKH�ERWWRP�OHIW�FRUQHU�RI�WKH�VFUHHQ�DQG�FRQWLQXH�WKH�FOHDQLQJ�SURFHVV�XQWLO�

WKH�GLVSOD\HG�DEVRUEDQFH�LV�OHVV�WKDQ��������7KH�V\VWHP�ZLOO�FRQWLQXRXVO\�FKHFN�WKH�FHOO�FOHDQOLQHVV���7KH�2LO�
$QDO\VLV�VRIWZDUH�DXWRPDWLFDOO\�GHWHUPLQHV�WKH�FOHDQOLQHVV�RI�WKH�FHOO���7KH�V\VWHP�ZLOO�HYHQWXDOO\�UHWXUQ�WR�WKH�
“Sample Information Entry”�VFUHHQ��

�
����� 5HSHDW�VWHSV�����WKURXJK������IRU�DGGLWLRQDO�VDPSOHV��
�
����� 6KXW�GRZQ�WKH�V\VWHP�E\�FOLFNLQJ�WKH�EXWWRQ�ODEHOHG�“Cancel”�LQ�WKH�“Sample Information Entry”�

VFUHHQ���
�

����� 5HOHDVH�WKH�SUHVVXUH�RQ�WKH�SXPS�WXELQJ�WR�H[WHQG�WKH�WXELQJ�OLIH����
�

����� 6KXW�RII�WKH�SXPS��FHQWHU�SRVLWLRQ����7KH�VFUHHQ�ZLOO�JR�EODQN�DIWHU����PLQXWHV����
�

����� Do not turn off power to the FT-IR.��7KH�KHDW�IURP�WKH�V\VWHP�ZLOO�DVVLVW�LQ�NHHSLQJ�WKH�LQWHUQDO�
.%U�EHDP�VSOLWWHU�IURP�IRJJLQJ�DQG�H[WHQG�WKH�OLIH�RI�WKH�GHVLFFDQW���7KH�VSHFWURPHWHU�VKRXOG�EH�SRZHUHG�RQ�DW�
DOO�WLPHV�NHHSLQJ�LW�ZDUP�DQG�VWDEOH��

�
J�� 6DIHW\�3UHFDXWLRQV���7KH�VROYHQW��1�KHSWDQH��LV�IODPPDEOH���6WRUH�LQ�D�IODPPDEOH�ORFNHU�DQG�GLVSRVH�RI�

WKH�RLO�VROYHQW�ZDVWH�DFFRUGLQJ�WR�ORFDO�UHJXODWLRQV����1�KHSWDQH�LV�D�SHWUROHXP�GLVWLOODWH����*ORYHV�DQG�ODE�FRDW�
VKRXOG�EH�ZRUQ��HVSHFLDOO\�IRU�DQ\�RLO�VSLOO�FOHDQXS��

����� )XHO�'LOXWLRQ�'HWHUPLQDWLRQ�LQ�8VHG�/XEULFDWLQJ�2LOV��
�
D�� 6FRSH��7KLV�PHWKRG�FRYHUV�WKH�GHWHUPLQDWLRQ�RI�RLO�GLOXWLRQ�E\�GLHVHO�IXHO�RU�JDVROLQH�LQ�HQJLQHV�DQG�LV�WR�

EH�FRQGXFWHG�ZKHQ�VFUHHQLQJ�WHVWV�LQGLFDWH�WKH�SUHVHQFH�RI�IXHO�FRQWDPLQDWLRQ���7ZR�PHWKRGV�DUH�DYDLODEOH�IRU�
GHWHUPLQLQJ�IXHO�GLOXWLRQ��WKH�IODVKSRLQW�PHWKRG�DQG�WKH�IXHO�VQLIIHU�PHWKRG��

�
E�� 6XPPDU\�RI�0HWKRGV���
�

���� 7KH�6HWDIODVK�7HVWHU�ORZ�KLJK�WHPSHUDWXUH��FORVHG�FXS�PRGHOV��LV�XVHG�WR�GHWHUPLQH�IXHO�GLOXWLRQ�RI�
XVHG�OXEULFDWLQJ�RLOV�LQ�GLHVHO�RU�JDVROLQH�IXHOHG�HQJLQHV�E\�PHDVXULQJ�IODVKSRLQW�GHSUHVVLRQ��

�
���� 7KH�)XHO�6QLIIHU�PHDVXUHV�IXHO�GLOXWLRQ�E\�XVLQJ�D�VXUIDFH�DFRXVWLF�ZDYH�VHQVRU�WR�GHWHUPLQH�WKH�

SHUFHQW�IXHO�LQ�WKH�VDPSOH�E\�DQDO\]LQJ�WKH�DLU�LQ�WKH�WRS�RI�WKH�VDPSOH�ERWWOH��
�

F�� (TXLSPHQW�$SSDUDWXV�0DWHULDOV��
�

���� )ODVKSRLQW�PHWKRG�
�

6HWDIODVK�7HVWHUV���2QH�RI�WKH�IROORZLQJ�LV�XVHG��GHSHQGLQJ�RQ�RLO�WHVWHG��
����

�D�� 0RGHO���6)�/R�7HPSHUDWXUH��FORVHG�FXS��XVHG�IRU�PHDVXULQJ�IXHO�GLOXWLRQ�LQ�����
OXEULFDWLQJ�RLOV�RI�JDVROLQH�HQJLQHV��

�
�E�� 0RGHO���6)��+L�7HPSHUDWXUH��FORVHG�FXS��XVHG�IRU�PHDVXULQJ�IXHO�GLOXWLRQ�LQ�OXEULFDWLQJ�RLOV�

RI�GLHVHO�HQJLQHV��
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�
���� )XHO�6QLIIHU��PDQXIDFWXUHG�E\�6SHFWUR��,QF��

�
G�� 6WDQGDUGV�6WDQGDUGL]DWLRQ�&DOLEUDWLRQ��3UHSDUH�FDOLEUDWLRQ�VWDQGDUGV�RI�GLHVHO�IXHO�RU�JDVROLQH�LQ�

0,/�/�������2(����ZHLJKW��RU�LQ�0,/�/�������JUDGH�������RLO�DW�FRQFHQWUDWLRQV�RI���������DQG������SHUFHQW�E\�
YROXPH��)XHO�VWDQGDUGV�VKRXOG�EH�PDGH�RI�WKH�VDPH�IXHO�DYDLODEOH�WR�WKH�PDMRULW\�RI�FXVWRPHUV�RI�WKH�RLO�ODE��
6WDQGDUGV�VKRXOG�EH�SUHSDUHG�D�PLQLPXP�RI�RQFH�HDFK�PRQWK�DQG�VWRUHG�LQ�WLJKWO\�FDSSHG�JODVV�ERWWOHV��

�
H�� 3UHSDUDWLRQ�RI�6DPSOH��1R�VSHFLDO�VDPSOH�SUHSDUDWLRQ�LV�UHTXLUHG��KRZHYHU��SDUWLFXODWH�PDWWHU�VKRXOG�EH�

DOORZHG�WR�VHWWOH�DV�PXFK�DV�SRVVLEOH�DQG�V\ULQJH�QHHGOH�VKRXOG�EH�LPPHUVHG�LQ�WRS�SDUW�RI�VDPSOH�LQ�DQ�HIIRUW�WR�
SUHYHQW�V\ULQJH�SOXJJLQJ�IURP�ODUJH�SDUWLFXODWHV��

�
I�� 2SHUDWLQJ�,QVWUXFWLRQV��

�
���� 6HWDIODVK�PHWKRG�

�
NOTE 

�
'HWDLOHG�LQVWUXFWLRQV�DUH�DOVR�IRXQG�LQ�$670�7HVW�0HWKRG�'�������

�
�D�� )LOOLQJ�*DV�6XSSO\�6\VWHP��,W�LV�UHFRPPHQGHG�WKDW�WKH�6HWDIODVK�WHVWHU�EH�FRQQHFWHG�WR�WKH�

ODERUDWRU\�JDV�VXSSO\�ZKHUHYHU�SRVVLEOH��
�

SAFETY NOTE 

&RQQHFWLRQ�WR�WKH�ODERUDWRU\�JDV�VXSSO\�PXVW�127�EH�PDGH�ZLWK�IOH[LEOH�WXELQJ���&RQQHFW�21/<�ZLWK�
VWDLQOHVV�VWHHO�RU�FRSSHU�WXELQJ�DQG�SHUPDQHQW�DWWDFKPHQWV��

 
�E�� 7KH�IROORZLQJ�DSSOLHV�RQO\�ZKHQ�OLTXHILHG�SHWUROHXP�JDV��/3*��PXVW�EH�XVHG��

�
��� )XOO\�FKDUJH�WKH�WDQN�21/<�ZKHQ�WKH�LQVWUXPHQW�LV�DW�DPELHQW�WHPSHUDWXUH��'R�QRW�

UHFKDUJH�WKH�WHVWHU�WDQN�ZLWK�WKH�SLORW�WHVW�MHW�OLW�QRU�LQ�WKH�YLFLQLW\�RI�DQ\�LJQLWLRQ�VRXUFH��
�

CAUTION 
�

7KH�6HWDIODVK�7HVWHU�FRQWDLQV�/3*�ZKLFK�PD\�SUHVHQW�D�VDIHW\�KD]DUG�XQOHVV�GLUHFWLRQV�DUH�IROORZHG�
H[SOLFLWO\��

�
��� 6KDNH�WKH�FRQWDLQHU�RI�/3*�WR�PDNH�VXUH�LW�FRQWDLQV�IXHO��,I�HPSW\��LW�ZLOO�H[KDXVW�WKH�

UHPDLQLQJ�IXHO�IURP�WKH�6HWDIODVK�WHVWHU�LQWHJUDO�WDQN��+ROG�WKH�F\OLQGHU�ZLWK�WKH�YDOYH�QR]]OH�VWUDLJKW�GRZQ��7KH�
YDOYH�QR]]OH�UHTXLUHV�DQ�DGDSWHU�WKDW�LV�VXSSOLHG�ZLWK�WKH�FRQWDLQHU��'R�QRW�WZLVW�RU�EHQG�WKH�QR]]OH�RQ�WKH�
F\OLQGHU�DV�WKLV�PD\�GDPDJH�LWV�PDLQ�YDOYH��

�
��� 3UHVV�WKH�QR]]OH�ILUPO\�LQWR�WKH�YDOYH�RI�WKH�6HWDIODVK�LQWHJUDO�WDQN��$�KLVVLQJ�VRXQG�

LQGLFDWHV�WKDW�IXHO�LV�HQWHULQJ�WKH�WDQN��
�
��� :KHQ�WKH�WDQN�LV�IXOO��D�VSUD\�EDFN�RFFXUV��5HPRYH�WKH�FRQWDLQHU�IURP�WKH�WDQN�YDOYH�

LPPHGLDWHO\��
�
��� :LSH�RII�H[FHVV�IXHO�IURP�WKH�WDQN�RU�DGMDFHQW�DUHDV�ZLWK�DEVRUEHQW�SDSHU��
�
��� 5HJXODU�ODERUDWRU\�JDV�PD\�EH�XVHG�ZLWK�DQ�DGDSWHU���6((�6$)(7<�127(�$%29(��

�
�F�� 'HWHUPLQDWLRQ�RI�IODVKSRLQW�E\�)/$6+�12�)/$6+�PHWKRG��

�
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��� ,QVSHFW�VDPSOH�ZHOO�DQG�OLG�VKXWWHU�IRU�FOHDQOLQHVV��DQG�IUHHGRP�IURP�FRQWDPLQDWLRQ��
�
��� 6ZLWFK�LQVWUXPHQW�WR�6833/<��
�
��� 7XUQ�WKH�WHPSHUDWXUH�GLDO�IXOO\�FORFNZLVH�FDXVLQJ�WKH�5('�VLJQDO�OLJKW�WR�JORZ��
�
��� :KHQ�WKH�WKHUPRPHWHU�UHDGV�DSSUR[LPDWHO\����q)�����q&���VORZO\�UHWXUQ�WKH�

WHPSHUDWXUH�GLDO�WR�WKH�SRLQW�DW�ZKLFK�WKH�VLJQDO�OLJKW�LV�MXVW�H[WLQJXLVKHG��
�
��� 7KH�VDPSOH�ZHOO�WHPSHUDWXUH�LV�VWDEOH�ZKHQ�WKH�VLJQDO�OLJKW�VORZO\�F\FOHV�21�2))��

6OLJKW�DGMXVWPHQWV�PD\�EH�QHFHVVDU\�WR�REWDLQ�SUHFLVH�WHPSHUDWXUH��1XPEHUHG�GLYLVLRQV�DUH�XVHG�DV�D�JXLGH�WR�
WHPSHUDWXUH�VHWWLQJV��

�
��� &KDUJH�WKH�V\ULQJH�ZLWK���PO�RI�VDPSOH��WUDQVIHU�WR�WKH�ILOOLQJ�RULILFH��WDNLQJ�FDUH�QRW�WR�

ORVH�DQ\�VDPSOH��
�
��� 6HW�WKH�WLPHU�E\�URWDWLQJ�WKH�NQRE�FORFNZLVH�WR�LWV�IXOOHVW�H[WHQW��'2�127�)25&(�

$*$,167�7+(�6723��
�
��� 0HDQZKLOH��RSHQ�WKH�JDV�FRQWURO�YDOYH�DQG�OLJKW�WKH�SLORW�WHVW�IODPH��$GMXVW�WKH�WHVW�

IODPH�VL]H�ZLWK�WKH�SLQFK�YDOYH�WR�PDWFK�WKH��PP�GLDO�JDXJH�ULQJ��
�
��� :KHQ�WKH�WLPH�KDV�HODSVHG��VORZO\�DQG�XQLIRUPO\�RSHQ�DQG�FORVH�WKH�VOLGH�FRPSOHWHO\�

RYHU�D�SHULRG�RI���ò�VHFRQGV���ZDWFK�IRU�IODVK�DW����q)�����q&���5HSRUW�UHVXOWV�DV�OHVV�WKDQ�RU�PRUH�WKDQ����q)�
����q&��DV�DSSOLFDEOH��

�
����&ORVH�WKH�*DV�&RQWURO�9DOYH��
�
����7R�SUHSDUH�IRU�WKH�QH[W�WHVW��XQORFN�WKH�OLG�DQG�VKXWWHU�DVVHPEO\��/LIW�WR�KLQJH�VWRS��

6RDN�XS�VDPSOH�ZLWK�WLVVXHV�WR�UHPRYH�DQ\�WUDFHV�RI�FRQWDPLQDWLRQ��LI�QHFHVVDU\�XVH�PRLVWHQHG�WLVVXHV���$OORZ�
WKH�VDPSOH�ZHOO�WR�FRRO�EHORZ����q)�����q&��EHIRUH�XVLQJ�PRLVWHQHG�WLVVXH��&OHDQ�WKH�XQGHUVLGH�RI�WKH�OLG�DQG�
ILOOLQJ�RULILFH��$�SLSH�FOHDQHU�PD\�EH�RI�DVVLVWDQFH�LQ�FOHDQLQJ�WKH�RULILFH��

�
����$Q\�IXUWKHU�FOHDQLQJ�QHFHVVDU\�PD\�EH�FDUULHG�RXW�E\�FRPSOHWH�UHPRYDO�RI�WKH�OLG�DQG�

VKXWWHU�DVVHPEO\��7R�UHPRYH�WKLV��GLVFRQQHFW�WKH�VLOLFRQ�UXEEHU�JDV�WXEH�DQG�VOLGH�WKH�DVVHPEO\�WR�WKH�ULJKW��
8QVFUHZLQJ�WKH�UHWDLQLQJ�QXW�E\�KDQG�DQG�UHPRYLQJ�WKH�SOXQJHU�DVVHPEO\�VKRXOG�DOVR�FOHDQ�WKH�V\ULQJH���

�
���� )XHO�6QLIIHU�
�

�D�� 6FRSH���7KH�)XHO�6QLIIHU�RIIHUV�D�QHZ�FDSDELOLW\�IRU�HQJLQH�FRQGLWLRQ�PRQLWRULQJ���,W�FDQ�EH�
XVHG�LQ�WKH�ODERUDWRU\�RU�LQ�WKH�ILHOG�WR�JLYH�UDSLG�DQG�DFFXUDWH�PHDVXUHPHQWV�RI�IXHO�FRQWDPLQDWLRQ�LQ�HQJLQH�RLOV���
7KH�)XHO�6QLIIHU�LV�D�QRQ�GHVWUXFWLYH�WHVW�WKDW�UHTXLUHV�RQO\�D�VPDOO�RLO�VDPSOH���7KH�UHVXOWV�RI�WKH�DQDO\VLV�DUH�
UHSRUWHG�LQ�SHUFHQW�GLOXWLRQ��

�
�E�� 6XPPDU\�RI�0HWKRG���2LO�VDPSOHV�VKRXOG�EH�FROOHFWHG�LQ�JODVV�RU�SODVWLF�ERWWOHV���7KH�

TXDQWLW\�RI�RLO�FROOHFWHG�VKRXOG�EH�D�UHSUHVHQWDWLYH�VDPSOH�DQG�DW�OHDVW����PO���7KH�VDPSOH�VKRXOG�UHPDLQ�FDSSHG�
DQG�SURSHUO\�ODEHOHG�EHIRUH�XVH���,W�LV�LPSRUWDQW�WKDW�WKH�W\SH�RI�IXHO�EHLQJ�XVHG�LQ�WKH�HQJLQH�LV�QRWHG��DV�WKLV�ZLOO�
DIIHFW�WKH�FDOLEUDWLRQ�VWDQGDUG�XVHG���7KH�)XHO�6QLIIHU�LV�PHQX�GULYHQ���,QWHUDFWLRQ�ZLWK�WKH�)XHO�6QLIIHU�VRIWZDUH��
/&'�DQG�VDPSOH�LQOHW�LV�DFFRPSOLVKHG�WKURXJK�WKH�FRQWURO�SDQHO���7KH�VDPSOH�LQOHW�LV�D�����LQFK�6ZDJHORN�
FRPSUHVVLRQ�ILWWLQJ���7KH�WXELQJ�WKDW�FRQQHFWV�WKH�)XHO�6QLIIHU�WR�WKH�VDPSOH�ERWWOH�DWWDFKHV�DW�WKLV�ORFDWLRQ�XVLQJ�
D�����LQFK�6ZDJHORN�QXW�SURYLGHG�RQ�WKH�WXELQJ�DVVHPEO\���7XUQ�FORFNZLVH�WR�DWWDFK�WKH�WXELQJ����
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�
CAUTION 

'R�QRW�RYHU�WLJKWHQ���7KH�IOXLG�LV�GUDZQ�LQWR�WKH�XQLW��DQG�D�PHDVXUHPHQW�RI�SHUFHQW�IXHO�IURP���WR�����LV�
SURYLGHG��

�
�F�� (TXLSPHQW�$SSDUDWXV�0DWHULDOV���6SHFWUR��,QF�PDQXIDFWXUHV�WKH�)XHO�6QLIIHU���7KH\�FDQ�EH�

UHDFKHG�DW���
�

6SHFWUR��,QF�������$\HU�5RDG��/LWWOHWRQ��0$��3K�����������������)DFVLPLOH�����������������H�PDLO��
VDOHV#VSHFWURLQF�FRP�

�
)XHO�6QLIIHU�6SHFLILFDWLRQV� � �

'LPHQVLRQV�� � ��FP�[����FP�[����FP�������[����[������

:HLJKW�� � ����.J����SRXQGV��

([WHUQDO�3RZHU�� � ���WR�����9$&�����WR�����+]�

6HQVRU�� � 6$:�&KHPLFDO�0LFURSURFHVVRU�

'LVSOD\�� � /&'��ZLWK�/('�EDFNOLJKW�

6HULDO�2XWSXW�� � 56���&�#������%DXG�

0HDVXUHPHQW�5DQJH�� � ��WR�����IXHO�GLOXWLRQ�

0HDVXUHPHQW�7LPH�� � ���VHFRQGV�

$FFXUDF\�� � ���������

'DWD�/RJ�0HPRU\�� � ����PHDVXUHPHQWV�

7KH�)XHO�6QLIIHU�LV�GHVLJQHG�IRU�JHQHUDO�SXUSRVH�ODERUDWRU\�XVH���7KH�)XHO�6QLIIHU�LV�not 
GHVLJQHG�IRU�XVH�LQ�DUHDV�FRQWDLQLQJ�H[SORVLYH�DWPRVSKHUHV�DQG�VKRXOG�QRW�EH�RSHUDWHG�LQ�WKHVH�
HQYLURQPHQWV���,W�LV�UHFRPPHQGHG�WKDW�D�FOHDQ�DQG�GHGLFDWHG�FLUFXLW�EH�SURYLGHG�LQ�DQ�HDUWK�
JURXQG�FRQILJXUDWLRQ�WR�SRZHU�WKH�)XHO�6QLIIHU���$�����RU����9�SRZHU�FRUG�LV�VXSSOLHG�IRU�WKLV�
SXUSRVH����

 
CAUTION 

$OZD\V�FRQQHFW�WKH�,(&�SOXJ�LQWR�WKH�EDFN�RI�WKH�)XHO�6QLIIHU�EHIRUH�SOXJJLQJ�LQWR�WKH�PDLQ�SRZHU�VRXUFH��
�

�G�� 6WDQGDUGV�6WDQGDUGL]DWLRQ�&DOLEUDWLRQ���7R�SHUIRUP�D�FDOLEUDWLRQ�RI�WKH�)XHO�6QLIIHU��D�
FDOLEUDWLRQ�VWDQGDUG�PXVW�EH�SUHSDUHG���,W�LV�UHFRPPHQGHG�WR�FDOLEUDWH�WKH�)XHO�6QLIIHU�RQ�D�GDLO\�EDVLV�WR�HQVXUH�
DFFXUDWH�UHVXOWV���7KH�)XHO�6QLIIHU�UHTXLUHV�RQO\�RQH�UHIHUHQFH�FDOLEUDWLRQ�SRLQW�GXH�WR�WKH�6$:�VHQVRU�OLQHDU�
UHVSRQVH���7KH�VWDQGDUG�FRQFHQWUDWLRQ�PXVW�EH�SUHSDUHG�DW�WKH����OHYHO��ZKLFK�LV�WKH�PLGSRLQW�RI�WKH�G\QDPLF�
UDQJH���7KH�)XHO�6QLIIHU�GRHV�QRW�DOORZ�WKH�XVHU�WR�XVH�DQ\�RWKHU�YDOXH���,I�DQ\�RWKHU�OHYHO�RI�GLOXWLRQ�LV�XVHG�
DERYH�RU�EHORZ�WKLV�VWDQGDUG��WKH�LQVWUXPHQW�ZLOO�HLWKHU�RYHU�RU�XQGHU�HVWLPDWH�DFWXDO�UHDGLQJV�UHVSHFWLYHO\��
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WARNING 

7KH�RLO�VDPSOH�ERWWOH�VKRXOG�EH�DSSUR[LPDWHO\�ô�IXOO���'R�QRW�ILOO�WKH�VDPSOH�ERWWOH�WR�WKH�WRS���7KHUH�PXVW�EH�
D�KHDGVSDFH�EHWZHHQ�WKH�VDPSOH�DQG�WKH�WRS�RI�WKH�ERWWOH�IRU�D�SURSHU�PHDVXUHPHQW�DQG�WR�DYRLG�WKH�
SRVVLELOLW\�RI�FRQWDPLQDWLQJ�DQG�GDPDJLQJ�WKH�)XHO�6QLIIHU¶V�VHQVRU�ZLWK�WKH�VDPSOH��

NOTE 
�
7R�HQVXUH�D�UHSUHVHQWDWLYH�FDOLEUDWLRQ�VDPSOH��WKH�VWDQGDUG�VKRXOG�EH�PL[HG�DQG�DOORZHG�WR�HTXLOLEUDWH�
IRU�DW�OHDVW�RQH�KRXU�IRU�GLHVHO�IXHO�DQG�DW�OHDVW�IRXU�KRXUV�IRU�PRUH�YRODWLOH�JDVROLQH�IXHO�RU�MHW�IXHO����

 
CAUTION 

8VLQJ�D�VWDQGDUG�LPPHGLDWHO\�DIWHU�SUHSDUDWLRQ�ZLOO�FDXVH�WKH�LQVWUXPHQW�WR�XQGHU�UHSRUW�YDOXHV��

�
7KH�IODVN�VKRXOG�UHPDLQ�XQFDSSHG�GXULQJ�WKH�HTXLOLEUDWLRQ�SHULRG�WR�HQVXUH�D�UHSUHVHQWDWLYH�FDOLEUDWLRQ�
VDPSOH���7KLV�LV�GRQH�WR�³RII�JDV´�WKH�OLJKW�HQG�K\GURFDUERQV�WKDW�DUH�SUHVHQW�LQ�IUHVK�IXHO�VDPSOHV���7KLV�
LV�FRQVLVWHQW�ZLWK�DQ�DFWXDO�HQJLQH�RLO�VDPSOH��VLQFH�LW�ZRXOG�KDYH�EHHQ�H[SRVHG�WR�KHDW�GXULQJ�RSHUDWLRQ�
WKDW�GULYHV�RII�WKH�OLJKW�HQG�JDVHV���+HQFH�XVLQJ�D�VWDQGDUG�LPPHGLDWHO\�DIWHU�SUHSDUDWLRQ�ZLOO�FDXVH�WKH��
LQVWUXPHQW�WR�XQGHU�UHSRUW�DFWXDO�PHDVXUHG�YDOXHV�EHFDXVH�WKH�OLJKW�HQG�JDVHV�KDYH�EHHQ�LQFOXGHG�LQ�
WKH�VWDQGDUG�FDOLEUDWLRQ���7KH�IROORZLQJ�VHTXHQFHV�RI�/&'�VFUHHQV�LOOXVWUDWH�WKH�FDOLEUDWH�IXHO�GLOXWLRQ�
PRGH���7KH�VDPSOH�ERWWOH�FODPS�DQG�VHDO�PXVW�EH�FRQQHFWHG�E\�ZD\�RI�WKH�VDPSOH�WXEH�WR�WKH�³6DPSOH�
&RQQHFW´�EHIRUH�VWDUWLQJ�D�PHDVXUHPHQW���%\�SUHVVLQJ�WKH�VWDUW�EXWWRQ��WKH�DQDO\VLV�F\FOH�ZLOO�EHJLQ��DQG�
WKH�UHG�FDOLEUDWH�/('�ZLOO�LOOXPLQDWH��
�
&$/,%5$7(�)8(/�',/87,21�35(66�67$57�25� ��
�
&$/,%5$7(�)8(/�',/87,21�&$/,%��,1�352*5(66��:$,7�
�
&$/,%5$7,21�6$7,6)$&725<�35(66�6(/(&7�72�&217,18(�
�
8SRQ�D�VXFFHVVIXO�FDOLEUDWLRQ��WKH�FDOLEUDWH�/('�ZLOO�WXUQ�RII�DQG�WKH�XVHU�PXVW�SUHVV�³6HOHFW´�WR�UHWXUQ�WR�
WKH�PDLQ�PHQX�FKRLFHV��

�
�H�� 2SHUDWLRQ�3URFHGXUHV���%DVLF�RSHUDWLRQ�LV�FRYHUHG�KHUH���3OHDVH�UHIHU�WR�WKH�PDQXIDFWXUHU¶V�

PDQXDO�IRU�PRUH�GHWDLOHG�LQIRUPDWLRQ�FRQFHUQLQJ�WKHRU\�RI�RSHUDWLRQ��DFFHVVRULHV��GDWD�WUDQVIHU��SDUWV��
PDLQWHQDQFH��DQG�WURXEOHVKRRWLQJ���

�
��� 6RIWZDUH�2YHUYLHZ���7KH�)XHO�6QLIIHU�LV�D�PHQX�GULYHQ�LQVWUXPHQW���7KH�/&'�GLVSOD\�

SUHVHQWV�D�VHULHV�RI�PHQXV��ZKLFK�DOORZ�RSHUDWLRQ�RI�WKH�LQVWUXPHQW���7KH�VRIWZDUH�SURPSWV�WKH�XVHU�WKURXJK�
HDFK�VWHS��WR�PDNH�D�VXFFHVVIXO�PHDVXUHPHQW�DQDO\VLV���7KHUH�DUH�IRXU�SXVKEXWWRQV�RQ�WKH�IURQW�SDQHO��³6HOHFW´��
³'RZQ�$UURZ´��³8S�$UURZ´��DQG�³6WDUW´�ZKLFK�DUH�XVHG�WR�LQSXW�LQIRUPDWLRQ���(DFK�PHQX�IXQFWLRQ�LV�GLVFXVVHG�LQ�
GHWDLO��

�
��� 6WDUW�8S�6FUHHQV���8SRQ�SRZHU�XS��WKH�/&'�ZLOO�LQGLFDWH�WKH�IROORZLQJ�GLVSOD\V��
�
0,&526(1625�6<67(06�,1&���)'0�0(7(5�9(56,21�������

$8727(67�81'(5:$<����3/($6(�:$,7�

$8727(67�6$7,6)$&725<���35(66�6(/(&7�72�&217,18(
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�

8SRQ�VXFFHVVIXO�FRPSOHWLRQ�RI�WKH�SRZHU�XS��WKH�)XHO�6QLIIHU�ZLOO�UHVSRQG�ZLWK�D�
VHULHV�RI�ILYH�WRQHV�DQG�WKH�IURQW�SDQHO�/('¶6�ZLOO�HDFK�IODVK�IURP�WRS�OHIW�WR�ERWWRP�
ULJKW�VHTXHQFH�ZLWK�HDFK�DXGLEOH�WRQH���%\�SUHVVLQJ�WKH�³6HOHFW´�EXWWRQ��WKH�)XHO�
6QLIIHU�ZLOO�UHVSRQG�ZLWK�WKH�IROORZLQJ�PDLQ�RSHUDWLQJ�PHQX��

352*5$0�6(/(&7,21���35(66� ��)25�0(18�

%\�SUHVVLQJ�HLWKHU�³DUURZ´�EXWWRQ��WKH�)XHO�6QLIIHU�ZLOO�GLVSOD\�WKH�PHQX�VHOHFWLRQV���
7KH�SULPDU\�)XHO�6QLIIHU�PHQXV�DUH�EHORZ��

��������������������� �
0($685(�)8(/�',/87,21�35(66�67$57�25� ��
�
&$/,%5$7(�)8(/�',/87,21�35(66�67$57�25� ��
�
75$16)(5�'$7$�72�287387�35(66�67$57�25� ��

� � �
6(7�7,0(�$1'�'$7(�35(66�67$57�25� ��
�

��� 0HDVXULQJ�IXHO�GLOXWLRQ��
���

D�� %DVLF�LQIRUPDWLRQ���7KLV�PRGH�DOORZV�WKH�PHDVXUHPHQW�RI�IXHO�GLOXWLRQ�LQ�RLO�
VDPSOHV���7KH�UHVXOWV�DUH�UHSRUWHG�LQ�SHUFHQW�IXHO�GLOXWLRQ�RQ�WKH�/&'���(DFK�VDPSOH�DQDO\VLV�UHTXLUHV����
VHFRQGV�WR�FRPSOHWH���7KH�)XHO�6QLIIHU�PXVW�EH�LQ�SRVLWLRQ�RQ�LWV�VWDQG�ZLWK�WKH�VDPSOH�LQOHW�WXELQJ�FRQQHFWHG�WR�
WKH�WXELQJ�FRQQHFWRU�RQ�WKH�FRQWURO�SDQHO���7KH�)XHO�6QLIIHU�VKRXOG�EH�DOORZHG�WR�ZDUP�XS�DQG�VWDELOL]H�IRU�DW�
OHDVW����PLQXWHV�DIWHU�WKH�SRZHU�2Q�2II�WRJJOH�VZLWFK�KDV�EHHQ�WXUQHG�WR�2Q����

�
E�� 3URFHGXUH���/RRVHQ�WKH�WZR�VFUHZV�WKDW�KROG�WKH�VDPSOH�ERWWOH�GLDPHWHU�

DGMXVWPHQW�EDU�DQG�UHSRVLWLRQ�VR�WKDW�WKH�VDPSOH�ERWWOH�LV�FHQWHUHG�RQ�WKH�SODWIRUP���7LJKWHQ�WKH�VFUHZV�WR�KROG�
WKH�EDU�LQ�SRVLWLRQ���6HW�WKH�VDPSOH�SODWIRUP�WR�WKH�FRUUHFW�KHLJKW�E\�ORRVHQLQJ�WKH�WZR�FDSWLYH�DGMXVWPHQW�VFUHZV���
6HW�WKH�WDEOH�VR�WKDW�WKH�VDPSOH�ERWWOH�MXVW�FOHDUV�WKH�ERWWRP�RI�WKH�VDPSOH�FRYHU�ZLWK�WKH�VDPSOH�ERWWOH�OHYHU�LQ�
WKH�XS�SRVLWLRQ��WRZDUGV�WKH�)XHO�6QLIIHU����7LJKWHQ�WKH�DGMXVWPHQW�VFUHZV���3ODFH�WKH�VDPSOH�ERWWOH�LQ�SRVLWLRQ�RQ�
WKH�VDPSOH�WDEOH���0RYH�WKH�VDPSOH�ERWWOH�OHYHU�LQWR�WKH�GRZQ��WRZDUGV�WKH�RSHUDWRU��SRVLWLRQ���7KHUH�VKRXOG�EH�
VRPH�UHVLVWDQFH�DV�WKH�OHYHU�LV�PRYHG�LQWR�WKH�GRZQ�SRVLWLRQ�VXFK�WKDW�WKH�VDPSOH�ERWWOH�ZLOO�EH�ORFNHG�LQ�SODFH����

�
F�� $QDO\VLV�VWDUW���%\�SUHVVLQJ�WKH�VWDUW�EXWWRQ��WKH�DQDO\VLV�F\FOH�ZLOO�EHJLQ�DQG�WKH�

JUHHQ�PHDVXUH�/('�ZLOO�LOOXPLQDWH���7KH�)XHO�6QLIIHU�ZLOO�EHJLQ�D�SXPSLQJ�VHTXHQFH�WR�ILUVW�SXUJH�WKH�KHDGVSDFH��
WKHQ�UHYHUVH�IORZ�SXOOLQJ�WKH�KHDGVSDFH�VDPSOH�LQWR�WKH�GHWHFWRU�DQG�WKHQ�UHYHUVLQJ�WKH�IORZ�SXUJLQJ�WKH�GHWHFWRU�
H[SHOOLQJ�WKH�VDPSOH�LQ�SUHSDUDWLRQ�IRU�WKH�QH[W�PHDVXUHPHQW���

�
G�� 5HVXOWV���7KH�UHVXOWV�ZLOO�EH�UHSRUWHG�LQ�SHUFHQW�IXHO�GLOXWLRQ�RYHU�WKH�FDOLEUDWHG�

UDQJH�RI���WR�������7KH�XVHU�PXVW�DFNQRZOHGJH�WKH�UHVXOW�DQG�SXVK�³6HOHFW´�WR�EHJLQ�WKH�QH[W�PHDVXUHPHQW�
F\FOH���7KH�IROORZLQJ�VHTXHQFHV�RI�/&'�VFUHHQV�LOOXVWUDWH�WKH�PHDVXUH�IXHO�GLOXWLRQ�PRGH��
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�

0($685(�)8(/�',/87,21�35(66�67$57�25� ��
�
0($685(�)8(/�',/87,21�0($6��,1�352*5(66��:$,7�
�
�����)8(/�',/87,21�35(66�6(/(&7�72�&217,18(�
�
0($685(�)8(/�',/87,21�35(66�67$57�25� ��

3OHDVH�UHIHU�WR�WKH�FRPSOHWH�6SHFWUR��,QF��³6\VWHP�'HVFULSWLRQ�DQG�2SHUDWLRQV�0DQXDO´�ZKLFK�FRPHV�
ZLWK�HDFK�XQLW���

7KH�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKLV�PDQXDO�ZDV�LQFOXGHG�ZLWK�WKH�SHUPLVVLRQ�RI�6SHFWUR��,QF��
�
�����0LFURVFRSLF�$QDO\VLV�
�

D�� 6FRSH��7KLV�PHWKRG�FRYHUV�WKH�PLFURVFRSLF�H[DPLQDWLRQ�RI�GHEULV�ILOWHUHG�IURP�VXVSHFW��
VSHFWURPHWULF�RLO�VDPSOHV�WR�GHWHUPLQH�WKH�VLJQLILFDQFH�RI�GHEULV�ZLWK�UHVSHFW�WR�ZHDU��FRQWDPLQDWLRQ��DQG�
FRPSRQHQW�FRQGLWLRQ��&XUUHQWO\��WKLV�PHWKRG�LV�DSSOLFDEOH�WR�DOO�86�$UP\�DLUFUDIW�EXW�PD\�EH�VSHFLILHG�IRU�XVH�RQ�
RWKHU�HTXLSPHQW�E\�WKH�DSSURSULDWH�VHUYLFH�RLO�DQDO\VLV�SURJUDP�PDQDJHU���$�SUHFLVH�PHWKRGRORJ\�IRU�WKH�
FKDUDFWHUL]DWLRQ�DQG�FODVVLILFDWLRQ�DQG�WKH�LPSRUWDQFH�RU�LPSOLFDWLRQV�RI�UHVXOWV�RI�LQVROXEOH�GHEULV�DQDO\VLV�KDV�
QRW�EHHQ�HVWDEOLVKHG��

�
E�� 6XPPDU\�RI�0HWKRG��$�PHDVXUHG�TXDQWLW\�RI�WKH�VXVSHFW�RLO�VDPSOH�LV�PL[HG�ZLWK�VROYHQW�DQG�ILOWHUHG�

WKURXJK�D������PLFURPHWHU�PHPEUDQH�ILOWHU��7KH�LQVROXEOH�GHEULV�DQG�ILOWHU�PHPEUDQH�DUH�FDUHIXOO\�ULQVHG�ZLWK�
VROYHQW�WR�UHPRYH�RLO�DQG�WKHQ�DOORZHG�WR�DLU�GU\��7KH�GU\�PHPEUDQH�LV�WUDQVIHUUHG�WR�D�SHWUL�VOLGH�DQG�WKH�GHEULV�
H[DPLQHG�XQGHU�D�ORZ�SRZHU�PLFURVFRSH��7KH�GHEULV�REVHUYHG�DUH�FKDUDFWHUL]HG�DQG�UHODWHG�WR�WKH�FRPSRQHQW¶V�
FRQGLWLRQ�ZLWK�UHVSHFW�WR�ZHDU�DQG�FRQWDPLQDWLRQ��

�
F�� 'HILQLWLRQV��

�
���� 6XVSHFW�2LO�6DPSOH��$Q�RLO�VDPSOH�IURP�HTXLSPHQW�IRU�ZKLFK�RQH�RU�PRUH�RI�WKH�IROORZLQJ�GLDJQRVWLF�

LQGLFDWRUV�DUH�REVHUYHG��FKLS�OLJKW��YLEUDWLRQ��PHWDO�RQ�VFUHHQV�RU�ILOWHU��RLO�RI�XQXVXDO�FRORU��RGRU��RU�VROLGV�
FRQWHQWV��DQG�RLO�KDYLQJ�DQ�DEQRUPDO�VSHFWURPHWULF�WUHQG�RU�OHYHO��

�
���� ,QVROXEOH�'HEULV��5HIHUV�WR�LQVROXEOH�VROLG�PDWHULDOV�ILOWHUHG�IURP�VXVSHFW�RLO�VDPSOHV�WKDW�PD\��

FRQVLVW�RI�ZHDU�GHEULV��FRUURVLRQ�SURGXFWV��DQG�QRQ�PHWDOOLF�GHEULV�JHQHUDWHG�E\�WKH�FRPSRQHQW��RU�FRQWDPLQDQWV�
IURP�H[WHUQDO�VRXUFHV��

�
G�� (TXLSPHQW�$SSDUDWXV�0DWHULDOV��

�
����0LOOLSRUH�)LOWHULQJ�(TXLSPHQW�6HW��
�
����0LFURVFRSLF�(TXLSPHQW�6HW�
�
���� 6ROYHQW��%LRWHN�+LVROY�RU�RWKHU�KLJK�IODVK�VROYHQW�LV�XVHG�DV�WKH�VROYHQW�GHSHQGLQJ�RQ�ORFDO�

DYDLODELOLW\��%HIRUH�XVH��WKH�VROYHQW�VKDOO�EH�ILOWHUHG�WKURXJK�D������PLFURPHWHU�PHPEUDQH�ILOWHU��
�

�������H�� 2SHUDWLRQ�3URFHGXUHV��

���� /RRVHQ�WKH�FDS�RQ�WKH�VXVSHFW�RLO�VDPSOH�ERWWOH�DQG�SODFH�WKH�ERWWOH�LQ�DQ�RYHQ�DW��������&���������
���)��IRU����PLQXWHV��
�
���� 3UHSDUH�WKH�YDFXXP�ILOWHULQJ�DSSDUDWXV�E\�LQVWDOOLQJ�D������PLFURQ�PHPEUDQH�ILOWHU�DQG�VWDUW�
YDFXXP��
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�
���� 5HPRYH�WKH�ZDUP�VDPSOH�IURP�WKH�RYHQ��WLJKWO\�FDS��DQG�VKDNH�YLJRURXVO\��3RXU����PO�RI�WKH�

VDPSOH�LQWR�D�����PO�JUDGXDWHG�F\OLQGHU�ZLWK�D�VWRSSHU��$GG����PO�RI�SUH�ILOWHUHG�VROYHQW��LQVWDOO�VWRSSHU�DQG�PL[�
ZHOO��

�
���� :LWK�WKH�YDFXXP�VWLOO�DSSOLHG��FDUHIXOO\�UHPRYH�WKH�VSULQJ�FODPS�DQG�XSSHU�VHFWLRQ�RI�WKH�ILOWHU�IXQQHO�

FDUHIXOO\�ZDVK�WKH�HGJHV�RI�WKH�ILOWHU�PHPEUDQH�ZLWK�D�JHQWOH�VWUHDP�RI�VROYHQW�XVLQJ�FDUH�QRW�WR�ZDVK�GHEULV�RII�
WKH�ILOWHU�PHPEUDQH��&RQWLQXH�ZDVK�XQWLO�PHPEUDQH�DQG�GHEULV�DUH�IUHH�RI�RLO��$OORZ�WKH�PHPEUDQH�WR�GU\��
7UDQVIHU�WKH�PHPEUDQH�WR�D�SHWUL�VOLGH��

����,QVSHFW�WKH�GHEULV�XVLQJ�WKH�PLFURVFRSH��LGHQWLI\�WKH�PHWDO�RU�DOOR\�DQG�UHFRUG�WKH�ILQGLQJV��
�
����� 3DUWLFOH�&RXQWHU�7HVWLQJ�
�

D��� 6FRSH��7KH�LQIRUPDWLRQ�FRQFHUQLQJ�K\GUDXOLF�IOXLG�WHVWLQJ�FRQWDLQHG�LQ�WKLV�VHFWLRQ�LV�DSSOLFDEOH�WR�DLUFUDIW�
DQG�RWKHU�HTXLSPHQW�K\GUDXOLF�V\VWHPV�XVLQJ�0,/�+�������0,/�+�������DQG�0,/�+�������K\GUDXOLF�IOXLG��7KHVH�
LQVWUXFWLRQV�PD\�UHTXLUH�PRGLILFDWLRQV��LQFOXGLQJ�VDPSOH�GLOXWLRQ�IRU�HTXLSPHQW�XVLQJ�KLJKHU�YLVFRVLW\�K\GUDXOLF�
IOXLGV���'XULQJ�QRUPDO�RSHUDWLRQ��K\GUDXOLF�V\VWHPV�PD\�EHFRPH�FRQWDPLQDWHG�ZLWK�PHWDOOLF�DQG�QRQPHWDOOLF�
SDUWLFOHV��3DUWLFXODWH�FRQWDPLQDWLRQ�PD\�UHVXOW�IURP�LQWHUQDO�ZHDU��IDLOXUH�RI�V\VWHP�FRPSRQHQWV�RU�LQFRUUHFW�
PDLQWHQDQFH�DQG�VHUYLFLQJ�RSHUDWLRQV��+\GUDXOLF�V\VWHP�FRQWDPLQDWLRQ�DQDO\VLV�SURYLGHV�D�PHWKRG�RI�
GHWHUPLQLQJ�WKH�SDUWLFXODWH�FRQWDPLQDWLRQ�OHYHO�RI�D�K\GUDXOLF�V\VWHP�DQG�GHWHFWLQJ�WKH�SUHVHQFH�RI�IUHH�ZDWHU�RU�
RWKHU�IRUHLJQ�VXEVWDQFHV��

E�� 6XPPDU\�RI�0HWKRGV���

���� 7KH�WZR�SULPDU\�PHWKRGV�RI�DQDO\]LQJ�K\GUDXOLF�IOXLGV�FXUUHQWO\�LQ�VHUYLFH�XVH�DUH�WKH�SDWFK�WHVW�
PHWKRG��XVLQJ�WKH�&RQWDPLQDWLRQ�$QDO\VLV�.LW�3�1�����������������DQG�WKH�DXWRPDWLF�HOHFWURQLF�SDUWLFOH�FRXQWLQJ�
PHWKRG��XVLQJ�HOHFWURQLF�SDUWLFOH�FRXQWHUV�VXFK�DV�WKH�+,$&������&RQWDPLQDWLRQ�7HVW�&HQWHU��%RWK�WKH�+,$&�
�����&RQWDPLQDWLRQ�7HVW�&HQWHU�DQG�WKH�&RQWDPLQDWLRQ�$QDO\VLV�.LW�3�1�����������������KDYH�EHHQ�DSSURYHG�
IRU�1DY\�IOHHW�XVH�DQG�PD\�EH�DXWKRUL]HG�IRU�$UP\�DQG�$LU�)RUFH�XVH�E\�SURSHU�DXWKRULW\��

�
���� 'XH�WR�GLIIHUHQFHV�LQ�WKHLU�EDVLF�PHWKRG�RI�RSHUDWLRQ��WHVW�UHVXOWV�REWDLQHG�XVLQJ�DXWRPDWLF�SDUWLFOH�

FRXQWHUV�DQG�WKH�&RQWDPLQDWLRQ�$QDO\VLV�.LW�3�1�����������������PD\�QRW�DOZD\V�EH�LQ�SUHFLVH�DJUHHPHQW��
$OWKRXJK�ERWK�SLHFHV�RI�HTXLSPHQW�DUH�DXWKRUL]HG�IRU�XVH�DQG�HLWKHU�PD\�EH�XWLOL]HG��LW�LV�LPSRUWDQW�WKDW�WKH�
UHDVRQV�IRU�GLIIHULQJ�WHVW�UHVXOWV�EH�IXOO\�XQGHUVWRRG��

�
���� $XWRPDWLF�SDUWLFOH�FRXQWHUV�RSWLFDOO\�VHQVH�SDUWLFOHV�FRQWDLQHG�LQ�WKH�IOXLG�VDPSOH�DQG�HOHFWURQLFDOO\�

VL]H�DQG�FRXQW�WKHP��0RVW�SDUWLFOH�FRXQWHUV�DUH�FDOLEUDWHG�VR�WKDW�WKH�VPDOOHVW�SDUWLFOH�FRXQWHG�ZLOO�KDYH�DQ�
HIIHFWLYH�GLDPHWHU�RI���PLFURQV��3DUWLFOHV�VPDOOHU�WKDQ���PLFURQV��DOWKRXJK�DOZD\V�SUHVHQW��ZLOO�QRW�DIIHFW�WKH�
SDUWLFOH�FRXQW��

�
���� 7KH�FRQWDPLQDWLRQ�$QDO\VLV�NLW��3�1����������XVHV�D�SDWFK�WHVW�PHWKRG�LQ�ZKLFK�WKH�IOXLG�VDPSOH�LV�

ILOWHUHG�WKURXJK�D�WHVW�ILOWHU�PHPEUDQH��FDXVLQJ�LW�WR�GLVFRORU�SURSRUWLRQDO�WR�WKH�SDUWLFXODWH�OHYHO��7KH�WHVW�ILOWHUV�
XVHG�KDYH�D�ILOWUDWLRQ�UDWLQJ�RI���PLFURQV�DEVROXWH�KRZHYHU��WKH\�ZLOO�DOVR�UHWDLQ�D�ODUJH�SHUFHQWDJH�RI�WKRVH�
SDUWLFOHV�OHVV�WKDQ���PLFURQV�LQ�VL]H��7KH�FRQWDPLQDWLRQ�VWDQGDUGV�SURYLGHG�ZLWK�WKH�FRQWDPLQDWLRQ�DQDO\VLV�NLW�
DUH�UHSUHVHQWDWLYH�RI�WHVW�LQGLFDWLRQV�WKDW�ZLOO�UHVXOW�LI�WKH�IOXLG�VDPSOH�KDV�D�SDUWLFOH�VL]H�GLVWULEXWLRQ��QXPEHU�RI�
SDUWLFOHV�YHUVXV�VL]H��W\SLFDO�RI�WKDW�IRXQG�LQ�WKH�DYHUDJH�PLOLWDU\�DLUFUDIW��6DPSOHV�IURP�DLUFUDIW�KDYLQJ�W\SLFDO�
SDUWLFOH�VL]H�GLVWULEXWLRQV�ZLOO��WKHUHIRUH��VKRZ�JRRG�FRUUHODWLRQ�LI�WHVWHG�XVLQJ�ERWK�SDUWLFOH�FRXQW�DQG�SDWFK�WHVW�
PHWKRGV��
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�
���� 6RPH�RSHUDWLQJ�K\GUDXOLF�V\VWHPV�PD\��DV�D�UHVXOW�RI�SHFXOLDU�GHVLJQ�FKDUDFWHULVWLFV��SURGXFH�D�

SDUWLFOH�VL]H�GLVWULEXWLRQ�GLIIHUHQW�IURP�WKDW�QRUPDOO\�IRXQG�LQ�W\SLFDO�DLUFUDIW��)OXLG�VDPSOHV�IURP�WKLV�HTXLSPHQW�
JHQHUDOO\�FRQWDLQ�DQ�DEQRUPDOO\�ODUJH�DPRXQW�RI�VLOW�OLNH�SDUWLFOHV�VPDOOHU�WKDQ���PLFURQV�LQ�VL]H���([SHULHQFH�KDV�
VKRZQ�WKLV�FRQGLWLRQ�LV�XVXDOO\�WKH�UHVXOW�RI�LQDGHTXDWH�V\VWHP�ILOWUDWLRQ�RU�WKH�XVH�RI�K\GUDXOLF�FRPSRQHQWV�
KDYLQJ�DEQRUPDOO\�KLJK�ZHDU�UDWHV��,W�LV�IOXLG�VDPSOHV�RI�WKLV�W\SH�WKDW�PD\�SURGXFH�GLIIHUHQW�UHVXOWV�ZKHQ�WHVWHG�
XVLQJ�ERWK�SDUWLFOH�FRXQWLQJ�DQG�SDWFK�WHVW�PHWKRGV��7KH�GLIIHULQJ�WHVW�UHVXOWV�DUH�FDXVHG�E\�WKH�SDUWLFOH�FRXQWHU�
QRW�FRXQWLQJ�WKRVH�SDUWLFOHV�VPDOOHU�WKDQ���PLFURQV��ZKHUHDV�PDQ\�RI�WKHP�ZLOO�EH�UHWDLQHG�E\�WKH�SDWFK�WHVW�ILOWHU�
PHPEUDQH�DQG�FDXVH�LW�WR�GLVFRORU�D�SURSRUWLRQDO�DPRXQW��

�
���� :KHQ�FRQIOLFWLQJ�WHVW�UHVXOWV�DUH�HQFRXQWHUHG�GXH�WR�WKH�UHDVRQV�GLVFXVVHG��WKH�HTXLSPHQW�WHVWHG�

VKDOO�EH�FRQVLGHUHG�XQDFFHSWDEOH�LI�LW�IDLOV�HLWKHU�WHVW�PHWKRG��7KH�HTXLSPHQW�VKRXOG�WKHQ�EH�VXEMHFWHG�WR�
GHFRQWDPLQDWLRQ��,W�LV�LPSRUWDQW�WR�UHFRJQL]H��KRZHYHU��WKDW�WKH�GLIIHULQJ�WHVW�UHVXOWV�PD\�EH�LQGLFDWLYH�RI�V\VWHP�
GHILFLHQFLHV�DQG�MXVWLILFDWLRQ�IRU�UHTXHVWLQJ�DQ�HQJLQHHULQJ�LQYHVWLJDWLRQ�RI�WKH�HTXLSPHQW��3RRU�FRUUHODWLRQ�
EHWZHHQ�SDUWLFOH�FRXQWV�DQG�SDWFK�WHVWV�FDQ�DOVR�UHVXOW�IURP�LPSURSHU�VDPSOH�WDNLQJ�SURFHGXUHV��LQFRUUHFW�
SDUWLFOH�FRXQWHU�FDOLEUDWLRQ��RU�IDXOW\�WHVW�SURFHGXUH��7KHVH�SRVVLELOLWLHV�PXVW�EH�FDUHIXOO\�LQYHVWLJDWHG�VKRXOG�D�
FRUUHODWLRQ�SUREOHP�EH�HQFRXQWHUHG��

�
F�� +,$&�&RQWDPLQDWLRQ�7HVW�&HQWHU��0RGHO������LV�DSSURYHG�IRU�XVH�LQ�DFFRUGDQFH�ZLWK�1$9$,5�����$�����

2SHUDWRUV�RI�WKLV�HTXLSPHQW�DUH�UHTXLUHG�WR�KDYH�FRSLHV�RI�RSHUDWRUV�PDQXDOV�IXUQLVKHG�ZLWK�WKH�HTXLSPHQW��
1$9$,5������6;�����SURYLGHV�FDOLEUDWLRQ�SURFHGXUHV�IRU�WKH�+,$&�&RQWDPLQDWLRQ�7HVW�&HQWHU��3HULRGLF�
FDOLEUDWLRQ�LV�UHTXLUHG�LQ�DFFRUGDQFH�ZLWK�1$9$,5�����$����RU�DIWHU�UHSDLUV�ZKLFK�FRXOG�DIIHFW�WKH�FDOLEUDWLRQ��VHH�
RSHUDWRUV�PDQXDO��FDOLEUDWLRQ�SURFHGXUHV���

�
G�� &RORUPHWULF�3DWFK�WHVWLQJ�XVLQJ�WKH�&RQWDPLQDWLRQ�$QDO\VLV�.LW�3�1����������7KH�&RQWDPLQDWLRQ�$QDO\VLV�

.LW��3�1������������������LV�WKH�SULQFLSDO�HTXLSPHQW�FXUUHQWO\�XVHG�IRU�GHWHUPLQLQJ�FRQWDPLQDWLRQ�OHYHOV�LQ�PLOLWDU\�
DLUFUDIW�K\GUDXOLF�V\VWHPV�DQG�K\GUDXOLF�JURXQG�VXSSRUW�WHVW�DQG�VHUYLFLQJ�HTXLSPHQW��7KH�FRQWDPLQDWLRQ�DQDO\VLV�
NLW�HTXLSPHQW�HPSOR\V�D�³3DWFK�7HVW´�PHWKRG�LQ�ZKLFK�D�K\GUDXOLF�IOXLG�VDPSOH�RI�NQRZQ�YROXPH�LV�ILOWHUHG�
WKURXJK�D�ILOWHU�PHPEUDQH�RI�NQRZQ�SRURVLW\��$OO�SDUWLFXODWH�PDWWHU�LQ�H[FHVV�RI�D�VL]H�GHWHUPLQHG�E\�WKH�ILOWHU�
FKDUDFWHULVWLFV�LV�UHWDLQHG�RQ�WKH�VXUIDFH�RI�WKH�PHPEUDQH��FDXVLQJ�LW�WR�GLVFRORU�DQ�DPRXQW�SURSRUWLRQDO�WR�WKH�
SDUWLFXODWH�OHYHO�RI�WKH�IOXLG�VDPSOH��5HIHU�WR�1$9$,5������(����DQG�1$9$,5�����$����IRU�DGGLWLRQDO�LQIRUPDWLRQ�
FRQFHUQLQJ�WKH�FRQWDPLQDWLRQ�DQDO\VLV�NLW��

����9LVFRVLW\�0HDVXUHPHQWV�RI�8VHG�/XEULFDWLQJ�2LOV�
�

�
D���&DPEULGJH�9LVFRODE������PHWKRG����

���� 6FRSH���7KLV�PHWKRG�LV�WR�EH�XVHG�IRU�DQDO\VLV�RI�OXEULFDWLQJ�RLOV�ZLWK�YLVFRVLW\�LQ�WKH�UDQJH�RI����WR�
����FHQWLVWRNHV�����WR�����FHQWLSRLVH��DW�D�SUHVHW�WHPSHUDWXUH��

���� 6XPPDU\�RI�0HWKRG�
���� (TXLSPHQW�$SSDUDWXV�0DWHULDOV�

D�� &DPEULGJH�$SSOLHG�6\VWHPV�9LVFRODE������9LVFRPHWHU�
E�� 9LVFRVLW\�VWDQGDUG�3�1�6��V��&DPEULGJH�$SSOLHG�V\VWHPV��
F�� )RDP�WLS�VZDEV�
G�� ,VRSURS\O�$OFRKRO�
H�� )RUFHSV�
I�� &KHP�ZLSHV�RU�RWKHU�OLQW�IUHH�ZLSHV�
J�� 3ODVWLF�SLSHWWHV�

���� $SSOLFDEOH�6WDQGDUGV�
���� 2SHUDWLRQ�3URFHGXUH�

D�� ,QVWUXPHQW�6HWXS�
L�� 8QSDFN�WKH�YLVFRPHWHU���7KH�SDFNDJH�VKRXOG�FRQWDLQ�D�FRQWURO�XQLW��VHQVRU��LQVWUXFWLRQ�ERRN��

IDQ��SULQWHU��VZDEV��SODVWLF�SLSHWWHV��IRUFHSV�DQG�D�SLVWRQ�����������������������������������������������������������������������������������������
�
� � � 127(�
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7KH�SLVWRQ�LV�SUHFLVLRQ�PDFKLQHG�WR�PDWH�ZLWK�WKH�FKDPEHU���7KH\�DUH�D�PDWFKHG�SDLU���7KH�SLVWRQ�
PXVW�QRW�EH�VFUDWFKHG�RU�GDPDJHG�LQ�DQ\�ZD\���.HHS�WKH�SLVWRQ�LQ�LWV�SODVWLF�FDVH�ZKHQ�QRW�LQ�XVH�

�
LL�� 3ODFH�WKH�FRQWURO�XQLW�DQG�VHQVRU�XQLW�RQ�WKH�WDEOH��
LLL�� &RQQHFW�WKH�VHQVRU�FRQQHFWRU�WR�WKH�EDFN�RI�WKH�FRQWURO�XQLW���7KH�ODUJH�JUHHQ�FRQQHFWRU�

DWWDFKHV�WR�WKH�VHQVRU�FRQQHFWRU�VHHQ�DW�WKH�XSSHU�ULJKW�ZKHQ�IDFLQJ�WKH�EDFN�RI�WKH�FRQWURO�
XQLW��7KH�VPDOO�JUHHQ�FRQQHFWRU�DWWDFKHV�WR�WKH�WLPH�3URSRUWLRQDO�FRQWURO�LQWR�WKH�VPDOO�JUHHQ�
FRQQHFWRU�LQ�WKH�FHQWHU�ERWWRP�RI�WKH�XQLW���3OXJ�WKH�VHULDO�FDEOH�IRU�WKH�SULQWHU�LQWR�WKH�56����
FRQQHFWRU�DGMDFHQW�WR�WKH�VHQVRU�FRQQHFWLRQ���&RQQHFW�WKH�SRZHU�FRUG�DQG�SOXJ�LQWR�D���9�RU�
���9����+]�RXWOHW���3OXJ�LQ�WKH�SULQWHU�SRZHU�FRUG��

LY�� 5HPRYH�WKH�&DS�DQG�WKHUPDO�MDFNHW�IURP�WKH�VHQVRU�DVVHPEO\�XQOHVV�YLVFRVLW\�PHDVXUHPHQW�
ZLOO�EH�SHUIRUPHG�DW�D�WHPSHUDWXUH�KLJKHU�WKDQ����GHJUHHV�&��

Y�� 3RVLWLRQ�WKH�IDQ��´�WR���´�IURP�WKH�VHQVRU�DVVHPEO\���$GMXVW�WKH�IDQ�SRVLWLRQ�DV�QHFHVVDU\�WR�
PDLQWDLQ�WKH�UHTXLUHG�WHPSHUDWXUH�VHWWLQJ��

YL�� (QVXUH�WKH�PHDVXUHPHQW�FKDPEHU�LV�FOHDQ�DQG�GU\��
E�� 6WDQGDUGL]DWLRQ�&DOLEUDWLRQ���

L�� &DOLEUDWLRQ���16:&�&RURQD�KDV�GHVLJQDWHG�WKH�9LVFRODE������DV�³1R�&DOLEUDWLRQ�5HTXLUHG�´��
,I�WKH�LQVWUXPHQW�SDVVHV�WKH�VWDQGDUGL]DWLRQ�FKHFN�LW�PD\�EH�XVHG���,I�WKH�LQVWUXPHQW�IDLOV�WKH�
VWDQGDUGL]DWLRQ�FKHFN��FRQWDFW�WKH�2(0�IRU�UHSDLU��

LL�� �7KH�LQVWUXPHQW�PXVW�EH�FKHFNHG�ZLWK�D�YLVFRVLW\�VWDQGDUG�SULRU�WR�ILUVW�XVH�RI�WKH�GD\��
��� 7XUQ�RQ�WKH�9LVFRODE������XVLQJ�WKH�SRZHU�VZLWFK�RQ�WKH�ULJKW�KDQG�VLGH�RI�WKH�

FRQWURO�PRGXOH���7XUQ�RQ�WKH�SULQWHU�XVLQJ�WKH�SRZHU�VZLWFK�ORFDWHG�RQ�WKH�OHIW�
VLGH�RI�WKH�SULQWHU��DQG�WKH�IDQ�LI�\RX�ZLOO�EH�RSHUDWLQJ�WKH�YLVFRPHWHU�DW�
WHPSHUDWXUHV�RI�����&�RU�OHVV���

��� $IWHU�D�IHZ�VHFRQGV�WKH�PDLQ�PHQX�ZLOO�DSSHDU���7KH�ILUVW�HQWU\�LQ�WKH�PHQX�LV�
23(5$7(���6HOHFW�WKH�7(03(5$785(�&21752/�RSWLRQ�E\�XVLQJ�WKH�DUURZ�
NH\V�WR�PRYH�WKH�³VHOHFW�DUURZ´�WR�WKH�RSWLRQ���3UHVV�WKH�(17(5�EXWWRQ�WR�RSHQ�
WKH�7(03(5$785(�&21752/�PHQX��

��� 6HOHFW�+($7(5�21�DQG�VHW�WKH�WHPSHUDWXUH�WR����GHJUHHV�&����,I�WKH�
WHPSHUDWXUH�VHW�SRLQW�LV�FRUUHFW�SUHVV�(17(5�WZLFH����,I�D�FKDQJH�LQ�WHPSHUDWXUH�
LG�QHHGHG�XVH�WKH�(6&$3(�DQG�(17(5�EXWWRQV�DQG�OHIW�DQG�ULJKW�EXWWRQV�
UHVSHFWLYHO\���7KH�DUURZ�EXWWRQV�ZLOO�FKDQJH�WKH�QXPHUDOV���

��� 2QFH�D�WHPSHUDWXUH�LV�VHOHFWHG�DQG�WKH�KHDWHU�LV�RQ��WKH�LQVWUXPHQW�ZLOO�GLVSOD\�
³6HQVRU�LV�VWDQGE\�´��$W�WKLV�SRLQW�DOORZ�WKH�LQVWUXPHQW�WHPSHUDWXUH�WLPH�WR�UHDFK�
WKH�VHW�SRLQW�DQG�VWDELOL]H�XQWLO�WKH�XQFHUWDLQW\�LQ�WKH�WHPSHUDWXUH�UHDGLQJ�LV�OHVV�
WKDQ�RU�HTXDO�WR����������&����)RU�H[DPSOH��EHIRUH�PRYLQJ�RQ�WR�WKH�QH[W�VWHS�D����
�&�VHW�SRLQW�VKRXOG�KDYH�D�UHDGLQJ�RI�������&�������������

��� $IWHU�WKH�LQVWUXPHQW�WHPSHUDWXUH�KDV�VWDELOL]HG��ILOO�WKH�ERWWRP�FKDPEHU��QDUURZ�
SRUWLRQ��RI�WKH�VDPSOH�SUREH�ZLWK�WKH�YLVFRVLW\�VWDQGDUG�XVLQJ�D�GLVSRVDEOH�
GURSSHU���$SSUR[LPDWHO\���P/�DUH�QHHGHG��

��� 8VH�IRUFHSV�WR�FDUHIXOO\�LQVHUW�WKH�SLVWRQ�LQWR�WKH�VDPSOH�FKDPEHU�ZLWK�WKH�
FRQLFDO�VLGH�IDFLQJ�GRZQ���7KHUH�VKRXOG�EH�QR�UHVLVWDQFH���3XVK�WKH�SLVWRQ�MXVW�
EHORZ�WKH�OHYHO�RI�WKH�VDPSOH��DQG�OHDYH�LW�LQ�WKH�VDPSOH�FKDPEHU��

��� 3ODFH�WKH�FDS�RQ�WRS�RI�WKH�VDPSOH�SUREH��
��� 6HOHFW�23(5$7(�RQ�WKH�PDLQ�PHQX�DQG�SUHVV�(17(5���6HOHFW�$1$/<=(�	�

5(3257�DQG�SUHVV�(17(5�DJDLQ����7KLV�RSWLRQ�SURYLGHV�WLPH�IRU�WKH�VDPSOH�
WHPSHUDWXUH�WR�HTXLOLEUDWH��DQG�FROOHFW�DQ�DSSURSULDWH�QXPEHU�RI�GDWD�SRLQWV���
7RWDO�WLPH�IRU�WKLV�RSHUDWLRQ�LV�W\SLFDOO\�������PLQXWHV���

��� �:KHQ�WKH�LQVWUXPHQW�KDV�ILQLVKHG��WKH�ZRUGV�³0HDVXUHPHQW�&RPSOHWH´�ZLOO�
DSSHDU�DW�WKH�WRS�RI�WKH�VFUHHQ�DORQJ�ZLWK�WKH�GDWD�IRU�WKH�VDPSOH���7KH�GDWD�
VKRXOG�DOVR�DXWRPDWLFDOO\�SULQWRXW�RQ�WKH�SULQWHU��

����3UHVV�(17(5�WR�UHWXUQ�WR�WKH�23(5$7(�PHQX��
����6HOHFW�WKH�5(029(�3,6721�RSWLRQ�DQG�SUHVV�(17(5���7KH�LQVWUXPHQW�ZLOO�

UHWXUQ�WR�VWDQGE\�PRGH���&DUHIXOO\�UHPRYH�WKH�SLVWRQ�XVLQJ�ORFNLQJ�IRUFHSV���/LWWOH�
IRUFH�VKRXOG�EH�UHTXLUHG���&OHDQ�WKH�SLVWRQ�XVLQJ�.LPZLSHV�DQG�LVRSURSDQRO��

����3UHVV�(17(5�ZKHQ�GRQH��
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����5HWXUQ�WR�WKH�23(5$7(�PHQX��VHOHFW�WKH�385*(�6(1625�RSWLRQ��DQG�SUHVV�
(17(5���7KH�LQVWUXPHQW�ZLOO�GLVSOD\�SXUJH�VHQVRU�RQ�WKH�VFUHHQ���$W�WKLV�SRLQW��
GXPS�WKH�VDPSOH�RXW�RI�WKH�VHQVRU�LQWR�D�ZDVWH�EHDNHU�DQG�ZDVK�WKH�VHQVRU�ZLWK�
LVRSURSDQRO���8VH�WKH�VZDEV�SURYLGHG�DQG�PRUH�LVRSURSDQRO�LI�QHFHVVDU\�WR�
FOHDQ�WKH�ORZHU�SRUWLRQ�RI�WKH�VDPSOH�FKDPEHU���8VH�.LPZLSHV�WR�FOHDQ�WKH�
XSSHU�SRUWLRQ�DV�QHHGHG��

���� ,I�WKH�YLVFRVLW\�VWDQGDUG�LV�ZLWKLQ�BBBBB��RI�WKH�YDOXH�LQGLFDWHG�RQ�WKH�ERWWOH�
SURFHHG�ZLWK�VDPSOH�PHDVXUHPHQW��

LLL�� 3URFHVVLQJ�6DPSOHV�
��� 3UHVV�WKH�GRZQ�DUURZ�XQWLO�WKH�FKRLFH�IRU�³8QLWV�RI�0HDVXUH´�FDQ�EH�VHOHFWHG���

6HOHFW�WKH�8QLWV�RI�PHDVXUH�DQG�VHW�WKH�YLVFRVLW\�XQLWV�WR�&HQWLVWRNHV��7KH�
LQVWUXPHQW�ZLOO�SURPSW�IRU�D�GHQVLW\�HQWU\���8VH�7DEOH�����DQG�HQWHU�WKH�GHQVLW\�RI�
WKH�IOXLG�EHLQJ�WHVWHG���

��� 6HOHFW�WKH�7(03(5$785(�&21752/�RSWLRQ�E\�XVLQJ�WKH�DUURZ�NH\V�WR�PRYH�
WKH�³VHOHFW�DUURZ´�WR�WKH�RSWLRQ���3UHVV�WKH�(17(5�EXWWRQ�WR�RSHQ�WKH�
7(03(5$785(�&21752/�PHQX��

��� 6HOHFW�+($7(5�21�DQG�VHW�WKH�WHPSHUDWXUH�WR����GHJUHHV�&���,I�WKH�WHPSHUDWXUH�
VHW�SRLQW�LV�FRUUHFW�SUHVV�(17(5�WZLFH����,I�D�FKDQJH�LQ�WHPSHUDWXUH�LV�QHHGHG�
XVH�WKH�(6&$3(�DQG�(17(5�EXWWRQV�DQG�OHIW�DQG�ULJKW�EXWWRQV�UHVSHFWLYHO\���
7KH�DUURZ�EXWWRQV�ZLOO�FKDQJH�WKH�QXPHUDOV���

��� 2QFH�D�WHPSHUDWXUH�LV�VHOHFWHG�DQG�WKH�KHDWHU�LV�RQ��WKH�LQVWUXPHQW�ZLOO�GLVSOD\�
³6HQVRU�LV�VWDQGE\�´��$W�WKLV�SRLQW�DOORZ�WKH�LQVWUXPHQW�WHPSHUDWXUH�WLPH�WR�UHDFK�
WKH�VHW�SRLQW�DQG�VWDELOL]H�XQWLO�WKH�XQFHUWDLQW\�LQ�WKH�WHPSHUDWXUH�UHDGLQJ�LV�OHVV�
WKDQ�RU�HTXDO�WR����������&����)RU�H[DPSOH��EHIRUH�PRYLQJ�RQ�WR�WKH�QH[W�VWHS�D����
�&�VHW�SRLQW�VKRXOG�KDYH�D�UHDGLQJ�RI�������&��������������

��� $IWHU�WKH�LQVWUXPHQW�WHPSHUDWXUH�KDV�VWDELOL]HG��ILOO�WKH�ERWWRP�FKDPEHU��QDUURZ�
SRUWLRQ��RI�WKH�VDPSOH�SUREH�ZLWK�WKH�YLVFRVLW\�VWDQGDUG�XVLQJ�D�GLVSRVDEOH�
GURSSHU���$SSUR[LPDWHO\���P/�DUH�QHHGHG��

�
�����������������&$87,21�
(QVXUH�WKDW�WKH�VDPSOH�LV�IUHH�IURP�SDUWLFXODWH�PDWWHU�DQG�
EXEEOHV��

��� 8VH�IRUFHSV�WR�FDUHIXOO\�LQVHUW�WKH�SLVWRQ�LQWR�WKH�VDPSOH�FKDPEHU�ZLWK�WKH�
FRQLFDO�VLGH�IDFLQJ�GRZQ���7KHUH�VKRXOG�EH�QR�UHVLVWDQFH���3XVK�WKH�SLVWRQ�MXVW�
EHORZ�WKH�OHYHO�RI�WKH�VDPSOH��DQG�OHDYH�LW�LQ�WKH�VDPSOH�FKDPEHU��

��� 3ODFH�WKH�FDS�RQ�WRS�RI�WKH�VDPSOH�SUREH��
��� 6HOHFW�23(5$7(�RQ�WKH�PDLQ�PHQX�DQG�SUHVV�(17(5���6HOHFW�$1$/<=(�	�

5(3257�DQG�SUHVV�(17(5�DJDLQ����7KLV�RSWLRQ�SURYLGHV�WLPH�IRU�WKH�VDPSOH�
WHPSHUDWXUH�WR�HTXLOLEUDWH��DQG�FROOHFW�DQ�DSSURSULDWH�QXPEHU�RI�GDWD�SRLQWV���
7RWDO�WLPH�IRU�WKLV�RSHUDWLRQ�LV�W\SLFDOO\�������PLQXWHV���

��� �:KHQ�WKH�LQVWUXPHQW�KDV�ILQLVKHG��WKH�ZRUGV�³0HDVXUHPHQW�&RPSOHWH´�ZLOO�
DSSHDU�DW�WKH�WRS�RI�WKH�VFUHHQ�DORQJ�ZLWK�WKH�GDWD�IRU�WKH�VDPSOH���7KH�GDWD�
VKRXOG�DOVR�DXWRPDWLFDOO\�SULQWRXW�RQ�WKH�SULQWHU��

����3UHVV�(17(5�WR�UHWXUQ�WR�WKH�23(5$7(�PHQX��
����6HOHFW�WKH�5(029(�3,6721�RSWLRQ�DQG�SUHVV�(17(5���7KH�LQVWUXPHQW�ZLOO�

UHWXUQ�WR�VWDQGE\�PRGH���&DUHIXOO\�UHPRYH�WKH�SLVWRQ�XVLQJ�ORFNLQJ�IRUFHSV���/LWWOH�
IRUFH�VKRXOG�EH�UHTXLUHG���&OHDQ�WKH�SLVWRQ�XVLQJ�.LPZLSHV�DQG�LVRSURSDQRO��

����3UHVV�(17(5�ZKHQ�GRQH��
����5HWXUQ�WR�WKH�23(5$7(�PHQX��VHOHFW�WKH�385*(�6(1625�RSWLRQ��DQG�SUHVV�

(17(5���7KH�LQVWUXPHQW�ZLOO�GLVSOD\�SXUJH�VHQVRU�RQ�WKH�VFUHHQ���$W�WKLV�SRLQW��
GXPS�WKH�VDPSOH�RXW�RI�WKH�VHQVRU�LQWR�D�ZDVWH�EHDNHU�DQG�ZDVK�WKH�VHQVRU�ZLWK�
LVRSURSDQRO���8VH�WKH�VZDEV�SURYLGHG�DQG�PRUH�LVRSURSDQRO�LI�QHFHVVDU\�WR�
FOHDQ�WKH�ORZHU�SRUWLRQ�RI�WKH�VDPSOH�FKDPEHU���8VH�.LPZLSHV�WR�FOHDQ�WKH�
XSSHU�SRUWLRQ�DV�QHHGHG��

�
E�� %URRNILHOG�0HWKRG�XVLQJ�6PDOO�6DPSOH�$GDSWHU�ZLWK�����VSLQGOH��VHH�SDUDJUDSK�F��EHORZ�IRU�RSHUDWLRQ�����������������������

ZLWKRXW�WKH�6PDOO�6DPSOH�$GDSWHU���
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���� 6FRSH��7KLV�PHWKRG�LV�XVHG�E\�WKH�86�1DY\�DQG�LV�SHUIRUPHG�RQ�YDULRXV�QRQ�DHURQDXWLFDO�
HTXLSPHQW�IOXLG�VDPSOHV��

�
���� 6XPPDU\�RI�0HWKRG��7KH�6\QFUR�/HFWULF�9LVFRPHWHU�LV�D�URWDWLRQDO�YLVFRPHWHU�ZKLFK�PHDVXUHV�

WRUTXH�QHFHVVDU\�WR�RYHUFRPH�WKH�LPPHUVHG�HOHPHQW��ZKLFK�LV�D�VSLQGOH�DWWDFKHG�WR�D�EHU\OOLXP�FRSSHU�VSULQJ��
7KH�GHJUHH�WR�ZKLFK�WKH�VSULQJ�LV�ZRXQG�LV�SURSRUWLRQDO�WR�WKH�YLVFRVLW\�RI�WKH�IOXLG�DW�WKH�WHVW�WHPSHUDWXUH�IRU�DQ\�
JLYHQ�VSHHG�DQG�VSLQGOH��

�
���� $SSDUDWXV��9LVFRPHWHU��%URRNILHOG�6\QFUR�/HFWULF�0RGHOV�/9)��/9'9�(��/9'9�����/9'9�����VPDOO�

VDPSOH�DGDSWHU�ZLWK�WKH�����VSLQGOH��DQG�ZDWHU�EDWK�FDSDEOH�RI�WHPSHUDWXUHV�EHWZHHQ����GHJUHHV�&HOVLXV�DQG�
���GHJUHHV�&HOVLXV��

�
���� 6WDQGDUGV��7KH�VWDQGDUG�UHFRPPHQGHG�IRU�YLVFRPHWHU�FDOLEUDWLRQ��)OXLG������LV�DYDLODEOH�IURP�

%URRNILHOG�(QJLQHHULQJ�/DEV��,QF������&RPPHUFH�%OYG���0LGGOHERUR��0DVVDFKXVHWWV���������8�6�$�����������
������

�
���� 3URFHGXUH�
�

�D�� $VVHPEOH�WKH�0RGHO�$�ODERUDWRU\�VWDQG���3ODFH�WKH�XSULJKW�URG�LQWR�WKH�EDVH��UHIHU��
WR�DVVHPEO\�LQVWUXFWLRQV�LQ�WKH�PDQXIDFWXUHU¶V�PDQXDO���7KH�UDFN�JHDU�DQG�FODPS�DVVHPEO\�VKRXOG�IDFH�WKH�IURQW�
RI�WKH�EDVH��7KH�XSULJKW�URG�LV�KHOG�LQ�SODFH�ZLWK�WKH�MDP�QXW��ZKLFK�LV�DWWDFKHG�IURP�WKH�ERWWRP�RI�WKH�EDVH��
7LJKWHQ�WKLV�QXW�ZLWK�D�VXLWDEOH�ZUHQFK��$WWDFK�OHYHOLQJ�IHHW���

�E�� ,QVHUW�WKH�PRXQWLQJ�KDQGOH�RQ�WKH�EDFN�RI�WKH�YLVFRPHWHU�LQWR�WKH�KROH�RQ�WKH�FODPS�
DVVHPEO\��%H�VXUH�WKDW�WKH�FODPS�VFUHZ�LV�ORRVH��

�F�� 7LJKWHQ�WKH�FODPS�VFUHZ��$GMXVW�WKH�YLVFRPHWHU�WR�EH�DV�FORVH�WR�OHYHO�DV�SRVVLEOH�ZKLOH�
WLJKWHQLQJ�WKH�FODPS�VFUHZ��

�G�� /HYHO�WKH�YLVFRPHWHU��7KH�OHYHO�LV�DGMXVWHG�XVLQJ�WKH�WKUHH�OHYHOLQJ�VFUHZV�RQ�WKH�EDVH��
$GMXVW�VR�WKDW�WKH�EXEEOH�OHYHO�RQ�WRS�RI�WKH�YLVFRPHWHU�LV�FHQWHUHG�ZLWKLQ�WKH�FLUFOH��&KHFN�OHYHO�SHULRGLFDOO\�
GXULQJ�XVH��

�H�� (QVXUH�ZDWHU�EDWK�LV�ILOOHG�WR�WKH�OHYHO�UHFRPPHQGHG�E\�WKH�PDQXIDFWXUHU��

�I�� &RQQHFW�WKH�WXELQJ�IURP�WKH�ZDWHU�EDWK�WR�WKH�LQOHW�DQG�RXWOHW�FRQQHFWRUV�RQ�WKH�ZDWHU�MDFNHW�
RI�WKH�VPDOO�VDPSOH�DGDSWHU��

�J�� $GMXVW�WKH�ZDWHU�EDWK�WHPSHUDWXUH��
�

���� ,QVWUXPHQW�6WDUW�XS���/9'9�(��/9'9�����/9'9����������
�

NOTE 

%HIRUH�D�UHDGLQJ�FDQ�EH�WDNHQ��WKH�YLVFRPHWHU�PXVW�EH�DXWR�]HURHG��7KLV�DFWLRQ�LV�SHUIRUPHG�HDFK�WLPH�WKH�
SRZHU�VZLWFK�LV�WXUQHG�RQ��7KH�GLVSOD\�ZLQGRZ�RQ�WKH�YLVFRPHWHU�GLVSOD\V�D�JXLGH�WKURXJK�WKH�SURFHGXUH��

�
�D�� 7XUQ�WKH�SRZHU�VZLWFK��ORFDWHG�RQ�WKH�UHDU�SDQHO��WR�WKH�21�SRVLWLRQ��7KLV�ZLOO�UHVXOW�LQ�WKH��

IROORZLQJ�VFUHHQ�GLVSOD\��
�

 BROOKFIELD 
 
 RV    VISCOMETER 

 
7KH�PRGHO�W\SH�ZLOO�EH�GLVSOD\HG�LQ�WKH�XSSHU�ULJKW�KDQG�FRUQHU�RI�WKH�VFUHHQ��
��'9�����'9�����HWF���
�
$IWHU�D�IHZ�VHFRQGV��WKH�IROORZLQJ�VFUHHQ�DSSHDUV��
�
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�
�E�� $IWHU�D�VKRUW�WLPH�WKH�YLVFRPHWHU�ZLOO�LQVWUXFW�\RX�WR�UHPRYH�WKH�VSLQGOH�DQG�WKDW�DQ\�NH\�EH�

SUHVVHG��7KH�YLVFRPHWHU�ZLOO�EHJLQ�WR�DXWR�]HUR�LWVHOI�������������������������
 

NOTE 
(QVXUH�WKDW�WKH�YLVFRPHWHU�LV�OHYHO�EHIRUH�LQLWLDWLQJ�DXWR�]HUR��

�
�

�F�� $IWHU�WKH�YLVFRPHWHU�KDV�FRPSOHWHG�LWV�DXWR�]HURLQJ��IROORZ�WKH�GLUHFWLRQV�WR�UHSODFH�WKH�
VSLQGOH�DQG�SUHVV�DQ\�NH\��3UHVVLQJ�DQ\�NH\�DW�WKLV�SRLQW�ZLOO�UHVXOW�LQ�WKH�GLVSOD\�RI�WKH�GHIDXOW�VFUHHQ��

�
�

&3������������6���
�
���530���������������

�
7KH�GLVSOD\�ZLOO�YDU\�VOLJKWO\�GHSHQGLQJ�XSRQ�WKH�VWDWXV�RI�WKH�ODVW�VSLQGOH�HQWU\��

�
��� 3UHVVLQJ�WKH�6(/(&7�6SLQGOH�NH\�ZLOO�FDXVH�WKH�FKDUDFWHUV�RQ�WKH�WRS�OLQH�RI�WKH�GLVSOD\�

WR�EHJLQ�WR�EOLQN��
��� %\�SUHVVLQJ�WKH�XS�RU�GRZQ�DUURZ�NH\V��WKH�FKDUDFWHUV�ZLOO�VWDUW�WR�F\FOH�WKURXJK�WKH�

GLIIHUHQW�W\SHV�RI�VSLQGOHV��:KHQ�WKH�GHVLUHG�VSLQGOH�LV�UHDFKHG��SUHVV�WKH�6HOHFW�6SLQGOH�NH\�RQFH�DJDLQ��7KLV�
ZLOO�FDXVH�WKH�FKDUDFWHUV�WR�VWRS�EOLQNLQJ�DQG�WKH�QHZ�VSLQGOH�ZLOO�EH�DFFHSWHG�IRU�XVH�LQ�WKH�YLVFRPHWHU�
FDOFXODWLRQV��

�
�G�� 6SHHG�6HOHFWLRQ�FDQ�EH�DFFRPSOLVKHG�E\�SUHVVLQJ�WKH�Select Speed�NH\��2QFH�WKH�NH\�LV�

GHSUHVVHG��VFUROO�WKURXJK�WKH�GLIIHUHQW�VSHHGV�E\�SUHVVLQJ�WKH�Up�RU�Down�DUURZV��3UHVVLQJ�WKH�Select Speed 
NH\�DJDLQ�DIWHU�WKH�GHVLUHG�VSHHG�ZDV�UHDFKHG�ZLOO�DOORZ�WKH�YLVFRPHWHU�WR�DFFHSW�WKH�QHZ�VSHHG�IRU�LWV�
FDOFXODWLRQV����

�
���� &DOLEUDWLRQ�3URFHGXUH���

�
NOTE 

7KH�ODERUDWRU\�VKDOO�DQQRWDWH�RQ�WKH�YLVFRVLW\�VWDQGDUG�ERWWOH�D���\HDU�VKHOI�OLIH��H[SLUDWLRQ�GDWH�HIIHFWLYH�WKH�
GD\�WKH�VWDQGDUG�LV�LQLWLDOO\�RSHQHG��$W�WKH���\HDU�H[SLUDWLRQ�GDWH��WKH�ODERUDWRU\�VKDOO�GLVFDUG�WKH�RXWGDWHG�
VWDQGDUG�LQ�DFFRUGDQFH�ZLWK�ORFDO�GLUHFWLYHV�DQG�UHSODFH�LW�ZLWK�D�PRUH�FXUUHQW�RQH��

�
�D�� :DUP�XS�WKH�YLVFRPHWHU�LQ�DFFRUGDQFH�ZLWK�WKH�,QVWUXPHQW�6WDUW�XS�SURFHGXUH���
�
�E�� 3XW�WKH�SURSHU�DPRXQW�RI�VWDQGDUG����PO��LQ�WKH�VDPSOH�FKDPEHU��DOORZLQJ�WKH�IOXLG�WR�FRYHU�

WKH�VSLQGOH�ZLWK�FKDPEHU�LQ�SODFH��
�
�F�� 3ODFH�WKH�QXPEHU����VSLQGOH�RQ�WKH�YLVFRPHWHU�DQG�DWWDFK�WKH�H[WHQVLRQ�OLQN��FRXSOLQJ�QXW��

DQG�IUHH�KDQJLQJ�VSLQGOH���
�
�G�� (QVXUH�WKH�WHPSHUDWXUH�RI�WKH�ZDWHU�EDWK�LV�DW�WKH�WHPSHUDWXUH�DW�ZKLFK�WKH�VWDQGDUG¶V�

NQRZQ�YLVFRVLW\�ZDV�GHWHUPLQHG��
�
�H�� 3ODFH�WKH�VDPSOH�FKDPEHU�LQWR�WKH�ZDWHU�MDFNHW��
�

�
CAUTION 
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7KH�FRXSOLQJ�VKDIW�LV�D�OHIW�KDQG�WKUHDG��DQG�SURSHU�FDUH�PXVW�EH�WDNHQ�LQ�RUGHU�QRW�WR�GDPDJH�WKH�
YLVFRPHWHU�EHDULQJV��

�
�I�� $OORZ���PLQXWHV�IRU�WKH�YLVFRVLW\�VWDQGDUG��VDPSOH�FKDPEHU�DQG�VSLQGOH�WR�UHDFK�WHVW�

WHPSHUDWXUH��
�J�� 0HDVXUH�WKH�YLVFRVLW\�DQG�DQQRWDWH�WKH�YLVFRPHWHU¶V�UHDGLQJ�RQ�WKH�4$�FKDUW��VHH�7DEOH���

����7KH�IDFWRU�RI�WKH�VSLQGOH�DQG�IOXLG�DFFXUDF\�GHWHUPLQHV�WKH�WRWDO�WROHUDQFH�RI�WKH�IOXLG��7DEOH�����SURYLGHV�WKH�
YDULRXV�IDFWRUV�IRU�VSLQGOHV��

NOTE 

,QVWUXPHQW�WROHUDQFH�LV�HTXDO�WR�VSLQGOH�IDFWRU��,I�WKH�VSLQGOH�IDFWRU�LV�����WKHQ�WKH�YLVFRPHWHU¶V�WROHUDQFH�ZLOO�
EH�����

%522.),(/'�9,6&20(7(5�48$/,7<�$6685$1&(�&+$57�
'$7(� �
7(03(5$785(� �
9,6&20(7(5�02'(/� �
0$18)$&785(5�� %522.),(/'�
3$57�180%(5� �
/27�180%(5� �
&(57,),('�9,6&26,7<� �
(;3,5$7,21�'$7(�� ����<($5�$)7(5�23(1,1*��

�
�

63,1'/(�/9���

530� )$&72
5�

��
7254
8(�

0,1�
$&&(
37�

$&78$/�
5($',1*�
,1�&S�

0$;�
$&&(3
7�

,17580(
17�
$&&85$
&<�

)/8,'�
$&&85$
&<�

727$/�
72/(5$1
&(�

��� �� � � � � � � �
��� �� � � � � � � �
�� ��� � � � � � � �

�
63,1'/(�/9���

530� )$&72
5�

��
7254
8(�

0,1�
$&&(
37�

$&78$/�
5($',1*�
,1�&S�

0$;�
$&&(3
7�

,17580(
17�
$&&85$
&<�

)/8,'�
$&&85$
&<�

727$/�
72/(5$1
&(�

��� ��� � � � � � � �
��� ��� � � � � � � �
�� ��� � � � � � � �

�
�

63,1'/(����

530� )$&72
5�

��
7254
8(�

0,1�
$&&(
37�

$&78$/�
5($',1*�
,1�&S�

0$;�
$&&(3
7�

,17580(
17�
$&&85$
&<�

)/8,'�
$&&85$
&<�

727$/�
72/(5$1
&(�

��� �� � � � � � � �
��� ���� � � � � � � �
�� �� � � � � � � �
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�
TABLE 5-1.  BROOKFIELD VISCOMETER QUALITY ASSURANCE CHART��
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�
63,1'/(�)$&725�

� 63,1'/(�180%(5�

530� ��� /9�� /9�� /9�� /9��

��� ���� �� �� ��� ����

��� �� �� ��� ��� ����

��� ���� �� ��� ���� ����

�� �� ��� ��� ���� �0�

�� ��� ��� ���� ���� �0�

���� ��� ��� ���� ���� �0�

���� ��� ���� ���� �0� ��0�

���� ���� ���� �0� �0� ��0�

�
TABLE 5-2.  BROOKFIELD SPINDLE FACTORS. 

�
([DPSOH��6SLQGOH�IDFWRU�IRU�VSLQGOH����DW����USP�LV���DQG�IOXLG�DFFXUDF\�LV��������RI�WKH�NQRZQ�YLVFRVLW\�
�IRU�6WDQGDUG�DW����FHQWLSRLVH��IOXLG�DFFXUDF\�LV���������FS���7RWDO�WROHUDQFH�ZRXOG�HTXDO���������FS�RI�
VWDQGDUGV�NQRZQ�YLVFRVLW\������������ ��������

 
CAUTION 

�
7KH�VSLQGOH�PXVW�URWDWH�DW�OHDVW�ILYH�����WLPHV�EHIRUH�UHDGLQJV�DUH�WDNHQ��

������
���� 6DPSOH�3URFHGXUH��

�
�D�� 3UHSDUDWLRQ�RI�6DPSOH��$JLWDWH�WKH�XVHG�RLO�VDPSOH�LQ�WKH�RULJLQDO�FRQWDLQHU�XQWLO�DOO�VHGLPHQW�

LV�KRPRJHQHRXVO\�VXVSHQGHG�LQ�WKH�RLO��
�
   NOTE 
� � (QVXUH�WKDW�WKH�YLVFRPHWHU�VSHHG�LV�DW����USP�IRU�DOO�WHVWLQJ��
�
�E�� :DUP�XS�WKH�YLVFRPHWHU�LQ�DFFRUGDQFH�ZLWK�WKH�,QVWUXPHQW�6WDUW�XS�SURFHGXUH��
�
�F�� 3XW�WKH�SURSHU�DPRXQW�RI�XVHG�RLO����PO��LQ�WKH�VPDOO�VDPSOH�FKDPEHU��ZKLFK�ZLOO�DOORZ�WKH�

VSLQGOH�WR�EH�FRPSOHWHO\�LPPHUVHG�LQ�WKH�RLO��
�
�G�� 3XW�WKH�QXPEHU����VSLQGOH�LQ�WKH�XVHG�RLO�DQG�DWWDFK�WKH�H[WHQVLRQ�OLQN��FRXSOLQJ�QXW�DQG�IUHH�

KDQJLQJ�VSLQGOH��
�
�H�� $GMXVW�ZDWHU�EDWK�WHPSHUDWXUH�WR�����GHJUHHV�)DKUHQKHLW��
�
�I�� $OORZ���PLQXWHV�IRU�WKH�YLVFRVLW\�VWDQGDUG��VDPSOH�FKDPEHU�DQG�VSLQGOH�WR�UHDFK�WHVW�

WHPSHUDWXUH����
�
�J�� 3ODFH�WKH�VDPSOH�FKDPEHU�LQ�WKH�ZDWHU�MDFNHW��
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�
�

CAUTION 
�

3URWHFW�DOLJQPHQW�E\�WDNLQJ�FDUH�WR�DYRLG�SXWWLQJ�VLGH�WKUXVW�RQ�WKH�VKDIW��
�

�K�� 0HDVXUH�WKH�YLVFRVLW\�DQG�UHFRUG�WKH�YLVFRPHWHU�UHDGLQJ���
�

NOTE 

On LVF model viscometers, multiply the dial reading by the spindle factor to obtain the 
centipoises of the fluid. 
�
� &HQWLSRLVH� �GLDO�UHDGLQJ�
�VSLQGOH�IDFWRU�

�
� � ���FS� �����'5��
�����6)��
�

CAUTION 

7KH�VSLQGOH�PXVW�URWDWH�DW�OHDVW�ILYH�����WLPHV�DQG�WRUTXH�YDOXH�PXVW�EH�DERYH�����EHIRUH�UHDGLQJV�
FDQ�EH�WDNHQ��

�L�� ,I�GHVLUHG��FRQYHUW�FHQWLSRLVH�WR�FHQWLVWRNHV�E\�GLYLGLQJ�E\�VSHFLILF�JUDYLW\��
�

&HQWLVWRNHV� �&HQWLSRLVH�6SHFLILF�*UDYLW\�

7KH�DYHUDJH�VSHFLILF�JUDYLW\�RI�LQ�VHUYLFH�GLHVHO�OXEULFDWLQJ�RLO�LV�DSSUR[LPDWHO\�������V\QWKHWLF�JDV�
WXUELQH�RLO�LV������5HIHU�WR�7$%/(�����EHORZ�IRU�WKH�VSHFLILF�JUDYLW\�RI�YDULRXV�RLOV�XVHG��

�
63(&,),&�*5$9,7<� 2,/�7<3(�

����� 0,/�/�����*��06������

������ 0,/�/��������06������7(3�

���� 0,/�/�������

������ 06������7+�

������ 06�����7+�

������ 06�����7+�

������ 0,/�+������

������ 0,/�+�������

����� 0,/�+��������)<548(/�

�
TABLE 5-3.  SPECIFIC GRAVITY FOR VARIOUS OIL TYPES 

�
�
�
�

���� &OHDQLQJ���&OHDQ�WKH�VPDOO�VDPSOH�FKDPEHU�ZLWK�FOHDQLQJ�VROYHQW�DQG�ZLSH�GU\�ZLWK�D�QRQ�
DEUDVLYH�FORWK��

�
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CAUTION 

(OHFWURQ�VKRXOG�EH�XVHG�ZLWK�DGHTXDWH�YHQWLODWLRQ��3URORQJHG�EUHDWKLQJ�RI�YDSRUV�VKRXOG�EH�DYRLGHG��
7KH�VROYHQW�VKRXOG�QRW�EH�XVHG�QHDU�RSHQ�IODPH�RU�KHDW��DV�WKH�SURGXFWV�RI�GHFRPSRVLWLRQ�DUH�WR[LF�
DQG�YHU\�LUULWDWLQJ��

NOTE 

7KH�EODFN�LQVXODWLQJ�ERWWRP�RI�WKH�VDPSOH�FKDPEHU�VKRXOG�QRW�EH�H[SRVHG�WR�VWURQJ�VROYHQWV�VXFK�DV�
PHWKDQRO��WROXHQH��DPPRQLD��DQG�����WULFKORURHWK\OHQH��'R�QRW�WRWDOO\�LPPHUVH�WKH�FKDPEHU�LQ�DQ\�
FOHDQLQJ�VROXWLRQ��,PSURSHU�FOHDQLQJ�PD\�UHVXOW�LQ�VHSDUDWLRQ�RI�WKH�EODFN�LQVXODWLRQ�IURP�WKH�FKDPEHU��
�

F�� %URRNILHOG�0HWKRG�ZLWKRXW�6PDOO�6DPSOH�$GDSWHU��
�

���� 6FRSH��7KLV�PHWKRG�LV�XVHG�E\�WKH�86�1DY\�DQG�LV�SHUIRUPHG�RQ�YDULRXV�QRQ�DHURQDXWLFDO�
HTXLSPHQW�IOXLG�VDPSOHV��
�
���� 6XPPDU\�RI�0HWKRG��7KH�6\QFUR�/HFWULF�9LVFRPHWHU�LV�D�URWDWLRQDO�YLVFRPHWHU�ZKLFK�PHDVXUHV�WKH�
WRUTXH�QHFHVVDU\�WR�RYHUFRPH�WKH�LPPHUVHG�HOHPHQW��ZKLFK�LV�D�VSLQGOH�DWWDFKHG�WR�D�EHU\OOLXP�FRSSHU�
VSULQJ��7KH�GHJUHH�WR�ZKLFK�WKH�VSULQJ�LV�ZRXQG�LV�SURSRUWLRQDO�WR�WKH�YLVFRVLW\�RI�WKH�IOXLG�DW�WKH�WHVW�
WHPSHUDWXUH�IRU�DQ\�JLYHQ�VSHHG�DQG�VSLQGOH��
�
���� $SSDUDWXV��9LVFRPHWHU��%URRNILHOG�6\QFUR�/HFWULF�0RGHOV�/9)��/9'9�(��/9'9�����/9'9���������
PO�EHDNHU��RYHQ�DQG�D�GLJLWDO�WKHUPRPHWHU�FDSDEOH�RI�WHPSHUDWXUH�UDQJHV�EHWZHHQ�±���WR�����GHJUHHV�
)DKUHQKHLW��
�
���� 6WDQGDUGV��7KH�VWDQGDUG�UHFRPPHQGHG�IRU�YLVFRPHWHU�FDOLEUDWLRQ��)OXLG������LV�DYDLODEOH�IURP�
%URRNILHOG�(QJLQHHULQJ�/DEV��,QF������&RPPHUFH�%OYG���0LGGOHERUR��0DVVDFKXVHWWV���������8�6�$�������
����������
�
���� 3URFHGXUH�
�

�D�� 7R�DVVHPEOH�WKH�0RGHO�$�ODERUDWRU\�VWDQG��SODFH�WKH�XSULJKW�URG�LQWR�WKH�EDVH��UHIHU�WR�
DVVHPEO\�LQVWUXFWLRQV�LQ�PDQXIDFWXUHU¶V�PDQXDO���7KH�UDFN�JHDU�DQG�FODPS�DVVHPEO\�VKRXOG�IDFH�WKH�IURQW�
RI�WKH�EDVH��7KH�XSULJKW�URG�LV�KHOG�LQ�SODFH�ZLWK�WKH�MDP�QXW��ZKLFK�LV�DWWDFKHG�IURP�WKH�ERWWRP�RI�WKH�EDVH��
7LJKWHQ�WKLV�QXW�ZLWK�D�VXLWDEOH�ZUHQFK��$WWDFK�WKH�OHYHOLQJ�IHHW���

�
�E�� ,QVHUW�WKH�PRXQWLQJ�KDQGOH�RQ�WKH�EDFN�RI�WKH�YLVFRPHWHU�LQWR�WKH�KROH�RQ�WKH�FODPS�

DVVHPEO\��%H�VXUH�WKDW�WKH�FODPS�VFUHZ�LV�ORRVH��
�
�F�� 7LJKWHQ�WKH�FODPS�VFUHZ��$GMXVW�WKH�YLVFRPHWHU�WR�EH�DV�FORVH�WR�OHYHO�DV�SRVVLEOH�ZKLOH�

WLJKWHQLQJ�WKH�FODPS�VFUHZ��
�
�G�� /HYHO�WKH�YLVFRPHWHU��7KH�OHYHO�LV�DGMXVWHG�XVLQJ�WKH�WKUHH�OHYHOLQJ�VFUHZV�RQ�WKH�EDVH��

$GMXVW�VR�WKDW�WKH�EXEEOH�OHYHO�RQ�WRS�RI�WKH�YLVFRPHWHU�LV�FHQWHUHG�ZLWKLQ�WKH�FLUFOH��&KHFN�OHYHO�SHULRGLFDOO\�
GXULQJ�XVH� 

 
NOTE 

%HIRUH�D�UHDGLQJ�FDQ�EH�WDNHQ��WKH�YLVFRPHWHU�PXVW�EH�]HURHG��7KLV�DFWLRQ�LV�SHUIRUPHG�HDFK�WLPH�WKH�
SRZHU�VZLWFK�LV�WXUQHG�RQ��7KH�GLVSOD\�ZLQGRZ�RQ�WKH�YLVFRPHWHU�GLVSOD\V�D�JXLGH�IRU�WKH�SURFHGXUH��
5HIHU�WR�3DUDJUDSK�����E������IRU�FRPSOHWH�LQVWUXFWLRQV��
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�
���� &DOLEUDWLRQ�3URFHGXUH�� 

 
NOTE 

7KH�ODERUDWRU\�VKDOO�DQQRWDWH�RQ�WKH�YLVFRVLW\�VWDQGDUG�ERWWOH�D���\HDU�VKHOI�OLIH��H[SLUDWLRQ�GDWH�HIIHFWLYH�WKH�
GD\�WKH�VWDQGDUG�LV�LQLWLDOO\�RSHQHG��$W�WKH���\HDU�H[SLUDWLRQ�GDWH��WKH�ODERUDWRU\�VKDOO�GLVFDUG�WKH�RXWGDWHG�
VWDQGDUG�LQ�DFFRUGDQFH�ZLWK�ORFDO�UHJXODWLRQV�DQG�UHSODFH�LW�ZLWK�D�PRUH�FXUUHQW�RQH��

�
�D�� :DUP�XS�WKH�YLVFRPHWHU�LQ�DFFRUGDQFH�ZLWK�WKH�,QVWUXPHQW�6WDUW�XS�SURFHGXUH��
�
�E�� 3ODFH�WKH�QXPEHU���RU���VSLQGOH�RQ�WKH�YLVFRPHWHU���,Q�RUGHU�WR�XVH�WKH�VPDOOHU�EHDNHU��WKH�

VSLQGOH�JXDUG�FDQQRW�EH�XVHG���7DNH�FDUH�QRW�WR�EXPS�WKH�VSLQGOH��
�

CAUTION 

7KH�FRXSOLQJ�VKDIW�LV�D�OHIW�KDQG�WKUHDG��DQG�SURSHU�FDUH�PXVW�EH�WDNHQ�LQ�RUGHU�QRW�WR�GDPDJH�WKH�
YLVFRPHWHU�EHDULQJV��

�
�F�� 3XW�WKH�SURSHU�DPRXQW�RI�VWDQGDUG�LQ�D�����PO�EHDNHU�DOORZLQJ�WKH�IOXLG�WR�UHDFK�WKH�JURRYH�

LPEHGGHG�RQ�WKH�VSLQGOH��
�
�G�� $OORZ�WKH�IOXLG�WR�UHDFK�WKH�WHPSHUDWXUH�DW�ZKLFK�WKH�VWDQGDUG¶V�NQRZQ�YLVFRVLW\�ZDV�

GHWHUPLQHG� 
�
�H�� 0HDVXUH�WKH�YLVFRVLW\�DQG�DQQRWDWH�WKH�YLVFRPHWHU¶V�UHDGLQJ�RQ�WKH�4$�FKDUW��7DEOH�������

7KH�IDFWRU�RI�WKH�VSLQGOH�DQG�IOXLG�DFFXUDF\�GHWHUPLQHV�WKH�WRWDO�WROHUDQFH�RI�WKH�IOXLG��7DEOH�����VKRZV�WKH�
YDULRXV�IDFWRUV�IRU�VSLQGOHV�([DPSOH��6SLQGOH�IDFWRU�IRU�VSLQGOH����DW����USP�LV���DQG�IOXLG�DFFXUDF\�LV��������RI�
WKH�NQRZQ�YLVFRVLW\��IRU�6WDQGDUG�DW����FHQWLSRLVH��IOXLG�DFFXUDF\�LV���������FS����7RWDO�WROHUDQFH�ZRXOG�HTXDO�����
����FS�RI�VWDQGDUGV�NQRZQ�YLVFRVLW\����������� ���������

�
CAUTION 

�
7KH�VSLQGOH�PXVW�URWDWH�DW�OHDVW�ILYH�����WLPHV�EHIRUH�UHDGLQJV�DUH�WDNHQ��

�
���� 6DPSOH�3URFHGXUH��

�
�D�� :DUP�XS�WKH�YLVFRPHWHU�LQ�DFFRUGDQFH�ZLWK�WKH�,QVWUXPHQW�6WDUW�XS�SURFHGXUH��
�
�E�� 3ODFH�WKH�QXPEHU���RU���VSLQGOH�RQ�WKH�YLVFRPHWHU��7R�GHWHUPLQH�WKH�SURSHU�VSLQGOH��D�NQRZQ�

UDQJH�RI�YLVFRVLW\�VKRXOG�EH�GHWHUPLQHG�IRU�WKH�IOXLG��VHH�7$%/(������
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�
�

NOTE 
�

(QVXUH�WKH�VSLQGOH�VSHHG�LV�VHW�DW����530��
�

63,1'/(� 5$1*(�

/9��� �����.�

/9��� ������.�

6&9����� ������.�

�
TABLE 5-4.  SPINDLE/RANGE INFORMATION. 

�
CAUTION 

�

7KH�FRXSOLQJ�VKDIW�LV�D�OHIW�KDQG�WKUHDG��DQG�SURSHU�FDUH�PXVW�EH�WDNHQ�LQ�RUGHU�QRW�WR�GDPDJH�WKH�
YLVFRPHWHU�EHDULQJV��

�
�F�� 3XW�WKH�SURSHU�DPRXQW�RI�XVHG�RLO�ZLWKLQ�WKH�FRQWDLQHU��DOORZLQJ�WKH�IOXLG�WR�UHDFK�WKH�JURRYH�

LPEHGGHG�RQ�WKH�VSLQGOH��
�
�G�� 3ODFH�WKH�VDPSOH�LQ�WKH�RYHQ�DQG�DOORZ�WKH�IOXLG�WR�UHDFK�����GHJUHHV�)DKUHQKHLW� 
�
�H�� 0HDVXUH�WKH�YLVFRVLW\�DQG�DQQRWDWH�WKH�YLVFRPHWHU¶V�UHDGLQJ��

�
CAUTION 

�
7KH�VSLQGOH�PXVW�URWDWH�DW�OHDVW�ILYH�����WLPHV�EHIRUH�UHDGLQJV�DUH�WDNHQ��

�
�I�� &RQYHUW�FHQWLSRLVH�WR�FHQWLVWRNHV�E\�GLYLGLQJ�E\�VSHFLILF�JUDYLW\��DQG�UHFRUG�WKH�YLVFRVLW\�RI�

WKH�VDPSOH��
 

NOTE 

2Q�/9)�PRGHO�YLVFRPHWHUV��PXOWLSO\�WKH�GLDO�UHDGLQJ�E\�WKH�VSLQGOH�IDFWRU�WR�REWDLQ�WKH�FHQWLSRLVHV�RI�WKH�
IOXLG��

&HQWLSRLVH� �GLDO�UHDGLQJ�
�VSLQGOH�IDFWRU�
�
���FS� �����'5��
�����6)��
�
&HQWLVWRNH �&HQWLSRLVH�6SHFLILF�*UDYLW\�

�
�

7KH�DYHUDJH�VSHFLILF�JUDYLW\�RI�LQ�VHUYLFH�GLHVHO�OXEULFDWLQJ�RLO�LV�DSSUR[LPDWHO\�������V\QWKHWLF�
JDV�WXUELQH�RLO�LV������5HIHU�WR�7$%/(�����IRU�WKH�VSHFLILF�JUDYLW\�RI�YDULRXV�RLOV�XVHG�RU�WKH�
DSSOLFDEOH�06'6�IRU�WKH�RLO�XVHG��

�
���� &OHDQLQJ���&OHDQ�WKH�VSLQGOH�ZLWK�FOHDQLQJ�VROYHQW�DQG�ZLSH�GU\�ZLWK�D�QRQ�DEUDVLYH�FORWK� 
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CAUTION 

(OHFWURQ�VKRXOG�EH�XVHG�ZLWK�DGHTXDWH�YHQWLODWLRQ��3URORQJHG�EUHDWKLQJ�RI�YDSRUV�VKRXOG�EH�DYRLGHG��
7KH�VROYHQW�VKRXOG�QRW�EH�XVHG�QHDU�RSHQ�IODPH�RU�KHDW��DV�WKH�SURGXFWV�RI�GHFRPSRVLWLRQ�DUH�WR[LF�
DQG�YHU\�LUULWDWLQJ��

�
���� :DWHU�&RQWDPLQDWLRQ�7HVWV�
D� &UDFNOH�7HVW�

�
(1) 6FRSH�RI�7HVW��7KH�FUDFNOH�WHVW�LV�D�VLPSOH�WHVW�XVHG�WR�LGHQWLI\�WKH�SUHVHQFH�RI�IUHH�DQG�HPXOVLILHG�ZDWHU�

WKDW�LV�VXVSHQGHG�LQ�RLO���:DWHU�FRQWDPLQDWLRQ�UHIHUV�WR�WKH�SUHVHQFH�RI�IUHH�ZDWHU�LQ�XVHG�OXEULFDWLQJ�RLOV��DQG�LV�
XVXDOO\�SHUIRUPHG�RQ�QRQ�DHURQDXWLFDO�VDPSOHV��7KH�FUDFNOH�WHVW�LQGLFDWHV�ZKHWKHU�ZDWHU�LV�SUHVHQW��,I�WKH�H[DFW�
DPRXQW�RI�ZDWHU�LV�GHVLUHG��WKH�.DUO�)LVFKHU�WHVW�IRU�ZDWHU�VKDOO�EH�FRQGXFWHG��

�
(2) (TXLSPHQW�$SSDUDWXV�0DWHULDOV��

�D�� +RW�3ODWH�WKHUPRVWDWLFDOO\�FRQWUROOHG���6KDOO�EH�H[SORVLRQ�SURRI��YDULDEOH�WHPSHUDWXUH�IRU�XVH�RQERDUG�
VKLSV��

�E�� �7KHUPRO\QH��0RGHO�1XPEHU�+3�����%��161������������������RU�HTXLYDOHQW��
�F�� 7KHUPRPHWHU��6XUIDFH��37&�,QVWUXPHQWV��'LUHFW�&RQWDFW�6SRW�&KHFN�0RGHO����)0��%DVLF�

7KHUPRPHWHU�ZLWK�PDJQHW�DQG�OHDI�VSULQJ��2SHQ�SXUFKDVH��3KRQH������������������KWWS���ZZZZ�SWF��FRP��
�G�� 2LO�GURSSHU�WXEH�RU�ODE�V\ULQJH�

�
(3) $SSOLFDEOH�6WDQGDUGV��1RQH���

�
(4) 6XPPDU\�RI�0HWKRG��:DWHU�KHOG�LQ�VXVSHQVLRQ�E\�HPXOVLILHUV�EHFRPHV�DXGLEOH��FUDFNOHV��DQG�YLVLEOH�DV�

EXEEOHV�DQG�VWHDP�ZKHQ�GURSV�RI�RLO�DUH�SODFH�RQ�D�KHDWHG�VXUIDFH�RI�����GHJ�)���
�D�� 7KH�PHWKRG�LV�QRQ�TXDQWLWDWLYH���
�E�� +RW�SODWH�WHPSHUDWXUHV�DERYH�����GHJUHHV�)�LQGXFH�UDSLG�VFLQWLOODWLRQ�WKDW�PD\�EH�XQGHWHFWDEOH���
�F�� 7KH�PHWKRG�GRHV�QRW�PHDVXUH�WKH�SUHVHQFH�RI�FKHPLFDOO\�GLVVROYHG�ZDWHU���

�
(5) 6DIHW\�&RQVLGHUDWLRQV��

�D�� 3URWHFWLYH�H\HZHDU�LV�VXJJHVWHG���
�E�� /RQJ�VOHHYHV�DUH�VXJJHVWHG���
�F�� 7HVWLQJ�PXVW�EH�SHUIRUPHG�LQ�D�ZHOO�YHQWLODWHG�DUHD�RU�LQVLGH�RI�D�IXPH�KRRG���

�
WARNING 

�
3HUVRQV�SHUIRUPLQJ�WHVW�PXVW�ZHDU�SURWHFWLYH�JRJJOHV�DQG�FORWKLQJ�DQG�DYRLG�GLUHFW�FRQWDFW�ZLWK�KRW�

SODWH�VXUIDFH��
�

(6) ,QWHUIHUHQFHV���
�D�� 5HIULJHUDQWV�DQG�RWKHU�ORZ�ERLOLQJ�SRLQW�VXVSHQVLRQV�PD\�LQWHUIHUH���
�E�� 'LIIHUHQW�EDVH�VWRFNV��YLVFRVLWLHV��DQG�DGGLWLYHV�ZLOO�H[KLELW�YDU\LQJ�UHVXOWV���
�F�� &HUWDLQ�V\QWKHWLFV��VXFK�DV�HVWHUV��PD\�QRW�SURGXFH�VFLQWLOODWLRQ��

�
E� 2SHUDWLRQ�3URFHGXUHV���

(1) $FKLHYH�VXUIDFH�WHPSHUDWXUH�RQ�D�KRW�SODWH�RI�����GHJUHHV�)������GHJUHHV�&���$OZD\V�XVH�WKH�VDPH�
WHPSHUDWXUH���

(2) 9LROHQWO\�DJLWDWH�RLO�VDPSOH�WR�DFKLHYH�KRPRJHQRXV�VXVSHQVLRQ�RI�ZDWHU�LQ�RLO���
(3) 8VLQJ�D�FOHDQ�GURSSHU��SODFH�D�GURS�RI�RLO�RQ�WKH�KRW�SODWH���
(4) 2EVHUYH�WKH�GURS�RI�RLO��

�D�� 5HFRUG�WKH�UHDFWLRQ�DV�SRVLWLYH������PHDQLQJ�EXEEOHV�ZHUH�SUHVHQW��RU�QHJDWLYH������PHDQLQJ�EXEEOHV�
ZHUH�QRW�SUHVHQW���

�
F� $SSOLFDEOH�6WDQGDUGV��1RQH��

�
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E�� .DUO�)LVFKHU�:DWHU�7HVW��.)��:LWK�WKH�$TXDWHVW���������
�

���� 6FRSH��.DUO�)LVKHU��.)��WLWUDWLRQ�LV�DQ�DFFXUDWH�PHWKRG�RI�PHDVXULQJ�PRLVWXUH�WKDW�XWLOL]HV�WKH�
TXDQWLWDWLYH�UHDFWLRQ�RI�ZDWHU�ZLWK�LRGLQH��ZKLFK�FDQ�EH�PHDVXUHG�HOHFWURO\WLFDOO\�DW�WKH�DQRGH��2QH�PROHFXOH�RI�
LRGLQH�UHDFWV�TXDQWLWDWLYHO\�ZLWK�RQH�PROHFXOH�RI�ZDWHU��&RQVHTXHQWO\����PJ�RI�ZDWHU�LV�HTXLYDOHQW�WR�������
FRXORPEV��%DVHG�RQ�WKLV�SULQFLSOH��WKH�ZDWHU�FRQWHQW�LQ�WKH�VDPSOH�FDQ�EH�GHWHUPLQHG�E\�WKH�TXDQWLW\�RI�HOHFWULFLW\�
UHTXLUHG�IRU�WKH�HOHFWURO\VLV��

�
���� 6XPPDU\�RI�0HWKRG��$IWHU�WKH�LQVWUXPHQW�LV�SUHSDUHG�IRU�XVH��RSHUDWLRQ�LV�DFFRPSOLVKHG�LQ�WKUHH�

TXLFN�VWHSV�����GHSUHVV�WKH�),/(�NH\�DQG�YHULI\�DOO�WKH�SDUDPHWHUV�DUH�VHW�LQ�DFFRUGDQFH�ZLWK�7DEOH�����DQG�WKH�
ZHLJKW�RI�RLO�EHLQJ�WHVWHG������LQWURGXFH�D�PHDVXUHG�TXDQWLW\�RI�VDPSOH��DQG�����ZDLW�IRU�WKH�UHVXOWV�RI�WKH�VDPSOH�
WR�EH�GLVSOD\HG�DQG�RU�SULQWHG�ZLWK�WKH�DPRXQW�RI�PRLVWXUH�SUHVHQW��

�
���� (TXLSPHQW�$SSDUDWXV�0DWHULDOV��

�
�D�� $TXDWHVW������

�
0DQXIDFWXUHU��

3KRWRYROW�,QVWUXPHQWV�,QF��
�����&DPEULGJH�6W��6XLWH���
0LQQHDSROLV��01�������
3KRQH�����������������
�

�
�E�� 6\ULQJHV��7HQ�PLOOLOLWHU�FDSDFLW\�V\ULQJHV�DUH�XVHG�IRU�UHSODFLQJ�WLWUDWRU�VROXWLRQV�DQG�RQH�

PLFUROLWHU�RU�WHQ�PLFUROLWHU�V\ULQJHV�DUH�XVHG�IRU�VDPSOH�LQGXFWLRQ�ZLWK�D���ò�LQFK�QHHGOH��
�

���� 3UHSDUDWLRQ�RI�6DPSOH��1R�VSHFLDO�VDPSOH�SUHSDUDWLRQ�LV�UHTXLUHG��KRZHYHU��SDUWLFXODWH�PDWWHU�VKRXOG�
EH�DOORZHG�WR�VHWWOH�DV�PXFK�DV�SRVVLEOH�DQG�V\ULQJH�QHHGOH�VKRXOG�EH�LPPHUVHG�LQ�WRS�SRUWLRQ�RI�VDPSOH�LQ�DQ�
HIIRUW�WR�SUHYHQW�V\ULQJH�SOXJJLQJ�IURP�ODUJH�SDUWLFOHV��

�
���� 2SHUDWLRQ�3URFHGXUHV���$TXDWHVW������DQDO\VLV�IRU�GHWHFWLRQ�RI�ZDWHU�LQ�RLO��

�
�D�� 3URSHU�8VH���
�

��� 'R�QRW�XVH�WKLV�SURGXFW�IRU�DQ\�SXUSRVH�RWKHU�WKDQ�IRU�ZKLFK�LW�ZDV�LQWHQGHG��
�
��� :KHQ�VWRULQJ�RU�PRYLQJ�WKH�LQVWUXPHQWV�UHIHU�WR�RSHUDWLQJ�PDQXDO�IRU�SURSHU�VWRULQJ�RI�

WKLV�HTXLSPHQW��
�

��� 8VH�RQO\�WKRVH�DFFHVVRULHV�UHFRPPHQGHG�E\�WKH�PDQXIDFWXUHU�LQ�RUGHU�WR�DYRLG�ULVN�RI�
ILUH��VKRFN��RU�RWKHU�KD]DUGV��

�
�� 8QSOXJ�DOO�HTXLSPHQW�H[SRVHG�WR�UDLQ��PRLVWXUH��RU�VWURQJ�LPSDFW�DQG�KDYH�WKH�

LQVWUXPHQW�LQVSHFWHG�E\�TXDOLILHG�VHUYLFH�WHFKQLFLDQ�EHIRUH�XVH��
�
��� 'LVFRQQHFW�DOO�HTXLSPHQW�IURP�WKH�OLQH�SRZHU�VRXUFH�GXULQJ�D�OLJKWQLQJ�VWRUP�RU�EHIRUH�

OHDYLQJ�XQXVHG�IRU�H[WHQGHG�SHULRGV�RI�WLPH��
�
��� 8QSOXJ�DOO�HTXLSPHQW�EHIRUH�FOHDQLQJ��7KHQ�XVH�D�FOHDQ��GU\��FKHPLFDOO\�XQWUHDWHG�

FRWWRQ�FORWK�WR�ZLSH�WKH�XQLW��8VH�QR�FOHDQLQJ�IOXLGV��DHURVROV�RU�IRUFHG�DLU�WKDW�FRXOG�RYHU�VSUD\�RU�VRDN�LQWR�WKH�
XQLW�DQG�FDXVH�HOHFWULFDO�VKRFN��
�

�E�� 6HWWLQJ�XS�IRU�RSHUDWLRQ��
�
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��� 7KH�$48$7(67������KDV�7\SH�7�OLQH�YROWDJH�IXVHV�LQ�VHULHV�ZLWK�WKH�SRZHU�VXSSO\��
7KHVH�IXVHV�DUH�ORFDWHG�RQ�WKH�UHDU�SDQHO��7R�UHSODFH�WKH�IXVHV��XQSOXJ�WKH�OLQH�FRUG�DQG�UHPRYH�WKH�IXVH�FRYHU�
IURP�WKH�SRZHU�LQSXW�PRGXOH��5HPRYH�WKH�IXVH�VHOHFWRU�FRYHU��'R�QRW�UHPRYH�RU�FKDQJH�WKH�VHWWLQJ�RI�WKH�
YROWDJH�VHOHFWRU��3XOO�RXW�HDFK�IXVH�GUDZHU�DQG�UHSODFH�ERWK�IXVHV�ZLWK�WZR�RI�WKH�LGHQWLFDO�UDWLQJ��$OZD\V�FKDQJH�
ERWK�IXVHV���
�

IMPORTANT NOTE 
7KH�$48$�7(67������LV�VKLSSHG�ZLWKRXW�IXVHV�LQVWDOOHG��3ULRU�WR�DSSO\LQJ�SRZHU��YHULI\�WKDW�WKH�DSSURSULDWH�
IXVHV�DUH�LQVWDOOHG�DQG�WKDW�WKH�YROWDJH�VHOHFWLRQ�VZLWFK�LV�VHW�WR�WKH�FRUUHFW�YROWDJH��

 
WARNING 

)RU�SURWHFWLRQ�DJDLQVW�ILUH��UHSODFH�ERWK�IXVHV�ZLWK�WZR�RI�LGHQWLFDO�UDWLQJ��5HIHU�WR�7DEOH�����IRU�SURSHU�IXVH�
UDWLQJV�IRU�WKH�VHOHFWHG�YROWDJH��

�
9ROWDJH�5DWLQJ� )XVH�'HVFULSWLRQ�

�������� 7\SH�7������DPS�����9��6ORZ�%ORZ�8/�/LVWHG�
�������� 7\SH�7������DPS����9��6ORZ�%ORZ�,(&�$SSURYHG�

�
TABLE 5-5.  FUSE RATINGS FOR SELECTED VOLTAGES. 

�
��� 7KH�$48$7(67������LV�GHVLJQHG�WR�RSHUDWH�DW�QRPLQDO�OLQH�YROWDJHV�RI�

����������������9$&��GHSHQGLQJ�XSRQ�WKH�VHWWLQJ�RI�WKH�YROWDJH�VHOHFWLRQ�VZLWFK�ORFDWHG�RQ�WKH�EDFN�RI�WKH�
LQVWUXPHQW��7KH�UHG�QRWFK�RQ�WKH�YROWDJH�VHOHFWLRQ�VZLWFK�LQGLFDWHV�WKH�VHOHFWHG�RSHUDWLQJ�YROWDJH��7R�FKDQJH�WKH�
YROWDJH��ILUVW�XQSOXJ�WKH�OLQH�FRUG��2SHQ�WKH�IXVH�GUDZHU�DQG�FKHFN�WKH�IXVH�UDWLQJV�FRPSDUHG�WR�WKH�GHVLUHG�
YROWDJH�VHWWLQJ��&KDQJH�WKH�IXVHV�LI�QHFHVVDU\��,I�WKH�YROWDJH�LV�EHLQJ�FKDQJHG�IURP��������9�WR��������9�RU�
�������9�WR��������9��WKH�IXVHV�PXVW�EH�FKDQJHG��%RWK�IXVHV�PXVW�EH�UHSODFHG�WRJHWKHU��

�
��� 8VLQJ�D�IODW�EODGHG�VFUHZGULYHU��PRYH�WKH�URWDU\�GLDO�VR�WKDW�WKH�QHZ�YROWDJH�LV�

LQGLFDWHG�RQ�WKH�VZLWFK���
�

�F�� $VVHPEOLQJ�WKH�7LWUDWLRQ�&HOO��7KH�WLWUDWLRQ�FHOO�IRU�WKH�$48$7(67������FRQVLVWV�RI�D���
WLWUDWLRQ�YHVVHO��JHQHUDWRU�FDUWULGJH��VHQVLQJ�HOHFWURGH��LQMHFWLRQ�SRUW��YHQW�WXEH��VWLU�EDU��DQG�JDV�SRUW�VWRSSHU��7KH�
WLWUDWLRQ�FHOO�LV�DVVHPEOHG�DV�IROORZV�
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�

IMPORTANT NOTE 
%HIRUH�DVVHPEOLQJ�WKH�WLWUDWLRQ�FHOO��DOO�SDUW�PXVW�EH�SURSHUO\�OXEULFDWHG�ZLWK�3KRWR�YROW�6HDODQW�WR�SUHYHQW�
VHL]LQJ�RI�SDUWV�WR�WKH�JHQHUDWRU�YHVVHO��

�
��� 3ODFH�WKH�VWLU�EDU�LQWR�WKH�YHVVHO��
�
��� /XEULFDWH�WKH�JURXQG�JODVV�SRUWLRQ�RI�WKH�VHQVLQJ�HOHFWURGH�DQG�LQVHUW�LQWR�WKH�SURSHU�

SRUW�RQ�YHVVHO��
�
��� 3ODFH�D�VHSWXP�LQVLGH�WKH���SLFH�LQMHFWLRQ�SRUW�DVVHPEO\�DQG�JHQWO\�WLJKWHQ�WKH�

WKUHDGHG�SRUWLRQV��
�
��� /XEULFDWH�WKH�JURXQG�JODVV�SRUWLRQ�RI�WKH�JDV�SRUW�VWRSSHU�DQG�WKH�URXQGHG�VLGHV�RI�

WKH�VDPSOH�LQMHFWLRQ�SRUW��
�
��� 7KH�LQMHFWLRQ�SRUW�FDQ�RFFXS\�RQH�RI�WZR�SRVLWLRQV�RQ�WKH�WLWUDWLRQ�YHVVHO��6HOHFW�WKH�

SUHIHUUHG�SRVLWLRQ�IRU�WKH�LQMHFWLRQ�SRUW�DQG�LQVHUW�WKH�VWRSSHU�LQWR�WKH�UHPDLQLQJ�SRUW��
�
��� )LOO�WKH�YHQW�WXEH�ZLWK�VLOLFD�JHO�GHVLFFDQW��$�SOXJ�RI�JODVV�ZRRO�PD\�EH�XVHG�XQGHU�

DQG�RYHU�WKH�GHVLFFDQW��/XEULFDWH�WKH�VORWWHG�VWRSSHU�DQG�WKH�JURXQG�JODVV�MRLQW�DW�WKH�ERWWRP�RI�WKH�WXEH��,QVHUW�
WKH�YHQW�WXEH�LQWR�WKH�SURSHU�SRUW�RQ�WKH�YHVVHO��,QVHUW�WKH�VORWWHG�VWRSSHU�LQWR�WKH�YHQW�WXEH���

 
NOTE 

7KH�VLOLFD�JHO�GHVLFFDQW�PXVW�EH�UHSODFHG�SHULRGLFDOO\��,I�WKH�EOXH�LQGLFDWLQJ�EHDGV�DUH�QR�ORQJHU�EOXH�WKURXJK�
PRUH�WKDQ�����RI�WKH�WXEH��UHSODFH�WKH�GHVLFFDQW��

�
��� 5HPRYH�WKH�JHQHUDWRU�FDUWULGJH�IURP�WKH�SDFNLQJ��5HPRYH�WKH�IRDP�LQVHUW��

/XEULFDWH�WKH�VROLG�VWRSSHU�DQG�JURXQG�JODVV�MRLQW�RQ�WKH�ERG\�RI�WKH�JHQHUDWRU��$VVHPEOH�WKH�SLHFHV�DQG�LQVHUW�
LQWR�WKH�SURSHU�SRUW�RQ�WKH�YHVVHO��

�
WARNING 

3URSHU�SHUVRQDO�SURWHFWLYH�HTXLSPHQW��33(��VKRXOG�EH�XVHG�ZLWK�DOO�KD]DUGRXV�FKHPLFDOV��5HIHU�WR�WKH�
06'6�IRU�WKH�KD]DUGV�LQYROYHG�ZLWK�HDFK�FKHPLFDO�EHLQJ�XVHG��

�
�G�� )LOOLQJ�WKH�YHVVHO�ZLWK�.)�5HDJHQWV��6HOHFWLRQ�RI�UHDJHQWV�LV�DQ�LPSRUWDQW�IDFWRU�LQ�WKH��

RYHUDOO�SHUIRUPDQFH�RI�D�FRXORPHWULF�WLWUDWLRQ��3KRWRYROW�SURYLGHV�UHDJHQWV�GHVLJQHG�WR�SURYLGH�RSWLPDO�
SHUIRUPDQFH�LQ�WKH�DQDO\VLV�RI�WKH�ZLGH�YDULHW\�RI�PDWHULDOV��3KRWRYROW�3\ULGLQH�)UHH�.)�5HDJHQW�LV�WKH�PRVW�
SRSXODU�UHDJHQW�FXUUHQWO\�LQ�XVH��3\ULGLQH�LV�UHSODFHG�E\�D�SURSULHWDU\�DPLQH��ZKLFK�KDV�D�UHGXFHG�RGRU�DQG�
WR[LFLW\�FRPSDUHG�WR�S\ULGLQH���

WARNING 

'LVSRVH�RI�.DUO�)LVFKHU�UHDJHQWV��VROYHQWV�DQG�FOHDQLQJ�VROXWLRQV�LQ�D�SURSHU�PDQQHU��5HIHU�WR�WKH�06'6�
VKHHWV�IRU�WKH�FKHPLFDOV�WR�LGHQWLI\�FKHPLFDO�KD]DUGV��)ROORZ�DOO�DSSOLFDEOH�UHJXODWLRQV�UHJDUGLQJ�GLVSRVDO�RI�
FKHPLFDO�ZDVWH��
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�
��� 5HPRYH�WKH�VWRSSHU�IURP�WKH�JDV�WXEH�SRUW�RI�WKH�YHVVHO�DQG�SRXU�DSSUR[LPDWHO\�����

PO�RI�3KRWRYROW�&RXORPHWULF�.)�YHVVHO�VROXWLRQ�LQWR�WKH�FHOO�XVLQJ�D�ODUJH�SRO\HWK\OHQH�IXQQHO�VXSSOLHG��5HSODFH�
WKH�VWRSSHU��

 
NOTE 

7DNH�FDUH�WR�DYRLG�JHWWLQJ�ZDWHU�LQWR�WKH�YHVVHO�ZKHQ�ILOOLQJ�ZLWK�WKH�UHDJHQWV��0DNH�VXUH�WKH�YHVVHO�LV�IUHH�
IURP�ZDWHU��

�
���� 5HPRYH�WKH�VWRSSHU�IURP�WKH�WRS�RI�WKH�JHQHUDWRU��
�
���� &DUHIXOO\�FUDFN�WKH�WRS�RII�RQH���PO�DPSRXOH�RI�3KRWRYROW�&RXORPHWULF�.)�JHQHUDWRU�

VROXWLRQ��
���� 3RXU�WKH�IXOO�FRQWHQWV�RI�WKH�DPSRXOH�LQWR�WKH�JHQHUDWRU�XVLQJ�WKH�VPDOO�SRO\HWK\OHQH�

IXQQHO�VXSSOLHG�ZLWK�WKH�UHDJHQW��
�
���� 5HSODFH�WKH�VWRSSHU��
�

NOTE 

)RU�EHVW�UHVXOWV��PDLQWDLQ�WKH�OHYHO�RI�WKH�VROXWLRQ�LQ�WKH�JHQHUDWRU�ZHOO�EHORZ�WKH�OHYHO�RI�WKH�VROXWLRQ�LQ�WKH�
YHVVHO��

�
���� 6HW�WKH�VOLGH�OHYHU�RQ�WKH�OHIW�VLGH�RI�WKH�LQVWUXPHQW�DSSUR[LPDWHO\�KDOI�ZD\�WKURXJK�

LWV�UDQJH�WR�DFKLHYH�D�PRGHUDWH�UDWH�RI�VWLUULQJ��$YRLG�VHWWLQJ�WKH�OHYHU�WR�KLJK�WR�UHGXFH�³WXPEOLQJ´��7KLV�DFWLRQ�
FRXOG�GDPDJH�WKH�HOHFWURGH��

���� :KHQ�IDFLQJ�WKH�$48$7(67�������FRQQHFW�WKH�VHQVLQJ�HOHFWURGH�WR�WKH�%1&�
FRQQHFWRU�RQ�WKH�ULJKW�GHQRWHG�E\�WKH�OHWWHU�'�IRU�GHWHFWRU��&RQQHFW�WKH�JHQHUDWRU�WR�WKH�%1&�FRQQHFWRU�RQ�WKH�
OHIW�GHQRWHG�E\�WKH�OHWWHU�*�IRU�JHQHUDWRU��

�
�H�� $FKLHYLQJ�6HW�3RLQW��*HQHUDOO\��DIWHU�ILOOLQJ�WKH�YHVVHO�ZLWK�VROXWLRQ��WKH�$48$7(67��

�����ZLOO�QHHG�WR�EH�HTXLOLEUDWHG�EHIRUH�EHJLQQLQJ�DQDO\VLV�RI�VDPSOHV�RU�VWDQGDUGV��7KLV�SURFHVV�LV�UHIHUUHG�WR�
DV�³EULQJLQJ�WR�VHW�SRLQW�´�,Q�PRVW�FDVHV��WKH�$48$7(67������ZLOO�FRPH�WR�VHW�SRLQW�LQ�OHVV�WKDQ����PLQXWHV��7KH�
H[DFW�DPRXQW�RI�WLPH�UHTXLUHG�IRU�WKH�SURFHVV��JHQHUDOO\�GHSHQGV�XSRQ�KRZ�³ZHW´�WKH�YHVVHO�VROXWLRQ�LV�GXULQJ�
ILOOLQJ��$�YHU\�VPDOO�DPRXQW�RI�ZDWHU�SUHVHQW�LQ�WKH�YHVVHO��EHIRUH�WKH�DGGLWLRQ�RI�UHDJHQW��FDQ�DGG�D�JUHDW�GHDO�RI�
WLPH�WR�WKH�SURFHVV��)RU�WKLV�UHDVRQ��LW�LV�EHVW�WR�HQVXUH�WKDW�WKH�FRPSRQHQWV�RI�WKH�YHVVHO�DUH�UHDVRQDEO\�IUHH�RI�
PRLVWXUH�EHIRUH�DVVHPEOH��

WARNING 

7KH�$48$�7(67������VHQVLQJ�HOHFWURGH�FDQ�EH�GDPDJHG�E\�H[SRVXUH�WR�KLJK�KHDW��'2�127�SODFH�WKH�
VHQVLQJ�HOHFWURGH�LQ�DQ�RYHQ��

�
��� 7XUQ�RQ�WKH�SRZHU�VZLWFK��7KH�IROORZLQJ�PHVVDJH�VKRXOG�EH�GLVSOD\HG��

�
�������������6�7�%�<�

:KHUH�WKH������DUH�SUHVHQW�LQGLFDWHV�SRWHQWLDO.
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NOTE 

,I�WKH�SRWHQWLDO�VKRZV�D�QHJDWLYH�YDOXH��WKLV�LQGLFDWHV�WKDW�WKH�YHVVHO�VROXWLRQ�FRQWDLQV�D�ODUJH�DPRXQW�RI�IUHH�
LRGLQH��([FHVV�LRGLQH�PD\�EH�SUHVHQW�LQ�WKH�YHVVHO�VROXWLRQ�DV�D�UHVXOW�RI�WKH�UHDJHQW�PDQXIDFWXULQJ�SURFHVV��
,I�WKLV�LV�REVHUYHG��DGG�DSSUR[LPDWHO\���X/�RI�SXUH�ZDWHU�XQWLO�WKH�SRWHQWLDO�EHFRPHV�SRVLWLYH��

�
��� 3UHVV�WKH�>67$1'%<@�NH\��7KH�GLVSOD\�LQGLFDWHV�WKH�WLWUDWLRQ�UDWH��XJ�+�2�VHF���

FXUUHQW�GHPDQG�VLJQ��
���VWDWXV�DQG�WRWDO�PRLVWXUH��IRU�H[DPSOH��
�

�������
������������:(7��������������������������XJ�

�
$IWHU�WLWUDWLRQ�RI�UHVLGXDO�PRLVWXUH�IURP�ILOOLQJ�WKH�YHVVHO�ZLWK�WKH�VROXWLRQV��WKH�WLWUDWLRQ�VWRSV��WKH�EHHSHU�
ZLOO�VRXQG�WKUHH�WLPHV�DQG�WKH�IROORZLQJ�ZLOO�EH�GLVSOD\HG��
�

(1'�

�
$IWHU�D�IHZ�VHFRQGV�DQG�LI�WKH�EDFNJURXQG�LV�DERYH�����XJ�+�2�VHF���WKH�GLVSOD\�ZLOO�UHDG��
�

5'<�
�

,I�WKH�EDFNJURXQG�LV�EHORZ�����XJ�+�2�VHF���WKH�GLVSOD\�ZLOO�UHDG��
�

'5<�

�
,I�WKH�LQGLFDWHG�WLWUDWLRQ�UDWH��EDFNJURXQG��LV������XJ�+�2�VHF��RU�KLJKHU��PRLVWXUH�LV�VWLOO�SUHVHQW�RU�
UHPDLQV�RQ�WKH�LQQHU�ZDOOV�RI�WKH�YHVVHO��,Q�WKLV�FDVH�SUHVV�WKH�>67$1'%<@�NH\�DJDLQ�WR�VWRS�WKH�
HOHFWURO\VLV�DQG�VHW�WKH�VWLUUHU�VSHHG�WR�]HUR��/LIW�WKH�YHVVHO�DQG�VZLUO�LW�JHQWO\�WR�PL[�DQ\�PRLVWXUH�LQ�WKH�
YHVVHO�ZLWK�WKH�UHDJHQW��'R�QRW�VKDNH�WKH�YHVVHO�KDUG�HQRXJK�WR�FDXVH�WKH�VROXWLRQ�WR�H[LW�WKURXJK�WKH��
YHQW�WXEH��$IWHU�VZLUOLQJ��UHSODFH�WKH�WLWUDWLRQ�FHOO��DGMXVW�WKH�VWLUUHU�VSHHG��DQG�SUHVV�>67$1'%<@�WR�UHVWDUW�
HOHFWURO\VLV��5HSHDW�WKLV�SURFHGXUH�D�IHZ�WLPHV�LI�QHFHVVDU\��$JDLQ�ZDLW�IRU�GLVSOD\�WR�LQGLFDWH�>�5'<�@��

 
NOTES 

:KHQ�WKH�WLWUDWLRQ�UDWH�IDOOV�EHORZ������XJ�+�2�VHF���WKH�$48$�7(67������LV�UHDG\�IRU�DQDO\VLV�RI�PRVW�
VDPSOHV�RU�VWDQGDUGV��7HVWLQJ�VKRXOG�QRW�EH�FRQGXFWHG�EHIRUH�WKLV��7KH�SHUIRUPDQFH�RI�WKH�$48$�7(67�
�����FDQ�EH�YHULILHG�WKURXJK�WKH�LQMHFWLRQ�RI�D�VPDOO�DPRXQW�RI�SXUH�ZDWHU�����XO�RI�SXUH�ZDWHU�LQMHFWHG�IURP�D�
��XO�V\ULQJH�LV�VXJJHVWHG���

�
�I�� 3URJUDPPLQJ�WKH�$TXDWHVWHU�IRU�YDULHW\�RI�RLOV��7KH�FRQGLWLRQV�XQGHU�ZKLFK�D�VDPSOH��

PHDVXUHPHQW�LV�SHUIRUPHG�FDQ�EH�VHOHFWHG�WKURXJK�XVH�RI�WKH�>�),/(�@�NH\��$�VHTXHQWLDO�PHQX�RI�VHWWLQJ�ZLOO�EH�
GLVSOD\HG�E\�SUHVVLQJ�WKLV�NH\��(LJKW�ILOHV�FDQ�EH�SURJUDPPHG�LQWR�WKH�$48$7(67������WR�SHUIRUP�WHVW�RQ�D�
YDULHW\�RI�RLOV��

��� 3UHVVLQJ�>),/(@�NH\�ZLOO�JLYH�WKH�IROORZLQJ�GLVSOD\��
�

),/(���;�

�
:KHUH�;�LV�WKH�QXPEHU�RI�WKH�SUHVHQWO\�DFWLYH�DQDO\VLV�ILOH��7R�EHJLQ�XVLQJ�D�GLIIHUHQW�ILOH�IRU�D�VDPSOH�
PHDVXUHPHQW��HQWHU�D�QXPEHU�IURP���WR���XVLQJ�WKH�NH\SDG��3UHVV�>(6&$3(@�LI�WKH�QHZ�ILOH�LV�QRW�WR�EH�
DOWHUHG�EHIRUH�DQDO\]LQJ�D�VDPSOH��7R�FKHFN�WKH�FRQWHQWV�RI�WKH�QHZ�ILOH��SUHVV�WKH�>(17(5@�NH\�WR�
GLVSOD\�HDFK�RI�WKH�VHWWLQJV��3UHVVLQJ�WKH�>(17(5@�NH\�DOORZV�YLHZLQJ�RI�WKH�FRQWHQWV�RI�D�ILOH�ZLWKRXW�
FKDQJLQJ��
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�
�
�
WKHP��(QWHULQJ�D�QXPEHU�LQWR�D�ILHOG�WKHQ�SUHVVLQJ�>(17(5@�ZLOO�FKDQJH�WKDW�VHWWLQJ��)RU�D�PRUH�FRPSOHWH�
OLVW�RI�VHWWLQJV�IRU�HDFK�W\SH�RI�RLO�FRPPRQO\�XVHG�LQ�WKH�1DY\�UHIHU�WR�7DEOH�����EHORZ��
�

� $�&�
5HHIHU�
RLOV�

������ ����� ����� ����� 0LO�+�
�����

0,/�+�
������

0,/�+�
������

4$�
&KHFN�

)LOH� 
� 
� 
� 
� 
� 
� 
� 
� 
�
'HOD\� ��� ��� ��� ��� ��� ��� ��� ��� ���
0LQ�
7LPH�

%ODQN� %ODQN� %ODQN� %ODQN� %ODQN� %ODQN� %ODQN� %ODQN� %ODQN�

6WRS�
7LPH�

%ODQN� %ODQN� %ODQN� %ODQN� %ODQN� %ODQN� %ODQN� %ODQN� %ODQN�

(QG�
3RLQW�

��� ��� ��� ��� ��� ��� ��� ��� ���

3ULQW�
)RUP�

�� �� �� �� �� �� �� �� ��

&DOF�
)RUP�

�� �� �� �� �� �� �� �� ��

8QLWV�
�

����� ��
�330��

��
�330��

��
����

��
����

��
����

��
����

��
����

�

3URG�
�


� 
� 
� 
� 
� 
� 
� 
� 
�

7HVW� 
� 
� 
� 
� 
� 
� 
� 
� 
�
�

%ODQN�
�

%ODQN� %ODQN� %ODQN� %ODQN� %ODQN� %ODQN� %ODQN� %ODQN� %ODQN�

9ROXP
H�

��
�

���� �� �� �� �� �� �� �

'HQVLW\� �� �� ����� ������ ������ ������ ������ ���� �

TABLE 5-6.  AQUA TEST 2010 SETTINGS FOR COMMON NAVY OILS. 

*=Any entry 1 to 99 can be entered. 

�
��� 'HOD\��$�WLWUDWLRQ�GHOD\�WLPH�LV�XVHG�ZKHQ�D�VDPSOH�UHTXLUHV�DQ�H[WUDFWLRQ�WLPH�SHULRG�

LQ�WKH�YHVVHO�VROXWLRQ�EHIRUH�LW�FDQ�EH�DQDO\]HG��,W�LV�DOVR�XVHG�WR�DOORZ�WLPH�IRU�PRLVWXUH�WR�EH�FDUULHG�LQWR�WKH�
YHVVHO�IURP�WKH�RSWLRQDO�YDSRUL]HU�DFFHVVRU\��$IWHU�SUHVVLQJ�WKH�>67$57�6723@�NH\��WKH�WLWUDWLRQ�VHTXHQFH�ZLOO�
QRW�EHJLQ�XQWLO�WKH�VHOHFWHG�WLPH�KDV�HODSVHG��

�
��� 0LQ��7LPH��0LQLPXP�7LWUDWLRQ�7LPH���7KH�WLWUDWLRQ�ZLOO�SURFHHG�IRU�D�PLQLPXP�WLPH�

HTXDO�WR�WKLV�YDOXH�UHJDUGOHVV�RI�WKH�VWDWXV�RI�WKH�VHQVLQJ�HOHFWURGH�FLUFXLW��7KLV�VHWWLQJ�LV�XVHG�LQ�WKH�DQDO\VLV�RI�
VDPSOHV�KDYLQJ�RQO\�D�WUDFH�RI�PRLVWXUH�ZKHUH�WKH�SHDN�PRLVWXUH�YDOXH�PD\�QRW�H[FHHG�WKH�GHWHFWLRQ�WKUHVKROG�
RI�WKH�$48$7(67�������

�
��� 6WRS�7LPH��7LWUDWLRQ�0D[LPXP�6WRS�7LPH���7KH�WLWUDWLRQ�ZLOO�EH�IRUFHG�WR�VWRS�DW�WKH�

VHOHFWHG�WLPH�UHJDUGOHVV�RI�WKH�VWDWXV�RI�WKH�VHQVLQJ�HOHFWURGH�FLUFXLW��%\�E\SDVVLQJ��WKH�QRUPDO�HQGSRLQW�
GHWHFWLRQ�DOJRULWKP��WKLV�IXQFWLRQ�FDQ�EH�XVHG�WR�WHUPLQDWH�D�WLWUDWLRQ�DW�D�VHOHFWHG�WLPH���7KH�WLWUDWLRQ�ZLOO�VWRS�LI�
WKH�GHWHFWLRQ�DOJRULWKP�VHQVHV�WKDW�DOO�RI�WKH�PRLVWXUH�KDV�EHHQ�WLWUDWHG�EHIRUH�WKH�VWRS�WLPH�LV�UHDFKHG��

�
��� (QG�3RLQW���(QG�SRLQW�6HQVLWLYLW\���7KLV�VHWWLQJ�LV�XVHG�WR�GHWHUPLQH�WKH�HQGSRLQW�RI�

WLWUDWLRQ�WKURXJK�WKH�VHQVLQJ�HOHFWURGH�FLUFXLW��7KH�VHQVLWLYLW\�LV�LQFUHDVHG��,I�WKH�HQGSRLQW�VHQVLWLYLW\�LV�VHW�DW�]HUR��
WKH�$48$7(67������ZLOO�FRQWLQXH�WR�WLWUDWH�LQGHILQLWHO\�RU�XQWLO�WKH�7LWUDWLRQ�6WRS�7LPH�LV�UHDFKHG�RU�XQWLO�WKH�
6WDUW�6WRS�NH\�LV�GHSUHVVHG��
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��� 3ULQW�)50���3ULQW�)RUPDW���7KHUH�DUH�IRXU�GLIIHUHQW�SULQW�IRUPDWV�SRVVLEOH�IRU�UHSRUWV�
JHQHUDWHG�E\�WKH�$48$7(67�������$V�WKH�YDOXH�VHW�IRU�SULQW�IRUPDW�LQFUHDVHV�VR�GRHV�WKH�LQIRUPDWLRQ�WKDW�WKH�
SULQWRXW�JHQHUDWHV��$�]HUR�YDOXH�IRU�SULQW�IRUPDW�GHDFWLYDWHV�WKH�SULQWHU�DQG�QR�SULQWRXW�ZLOO�EH�JHQHUDWHG��7R�
SULQWRXW�D�FRPSOHWHG�KLVWRU\�ZLWK�WKH�DYHUDJH�RI�DOO�VDPSOHV�FRQGXFWHG�VLQFH�ODVW�WLPH�WKH�WHVW�QXPEHU�KDV�EHHQ�
UHVHW�WR����SUHVV�>0(025<@�DQG�>35,17@�NH\V���

�
��� &DOF��)50���&DOFXODWLRQ�5HSRUW�)RUP���0DQ\�FDOFXODWLRQV�FDQ�EH�SHUIRUPHG�RQ�WKH�

PHDVXUHG�GDWD�WR�\LHOG�D�ILQDO�FRQFHQWUDWLRQ�YDOXH��7KH�VHOHFWLRQ�RI�FDOFXODWLRQ�IRUPDW�GHWHUPLQHV�KRZ�WKH�ILQDO�
YDOXH�ZLOO�EH�FDOFXODWHG��$�]HUR�YDOXH�HQWHUHG�LQWR�WKH�FDOFXODWLRQ�IRUPDW�VHWWLQJ�IRUFHV�DOO�GDWD�WR�EH�SUHVHQWHG�LQ�
WRWDO�XJ�+�2�RQO\��7R�JHW�D�FRPSOHWH�OLVW�RI�&DOFXODWLRQ�YDOXHV�UHIHU�WR�0DQXIDFWXUHU¶V�PDQXDO��,W�LV�UHFRPPHQG�
WKDW�PRLVWXUH�FRQWHQW�ZKHQ�D�OLTXLG�VDPSOH�LV�WDNHQ�E\�YROXPH���&DOF�)RUP�����

�
��� 8QLWV��,I�DQ�DSSURSULDWH�FDOFXODWLRQ�IRUPXOD�LV�VHOHFWHG�IRU�WKH�³�&DOF�)50´�SDUDPHWHU��

WKH�$48$7(67������ZLOO�DXWRPDWLFDOO\�SURPSW�WKH�XVHU�IRU�XQLWV��8QLWV�GHWHUPLQH�ZKHWKHU�WKH�ILQDO�YDOXH�ZLOO�EH�
JLYHQ�LQ�330��SDUWV�SHU�PLOOLRQ��RU�SHUFHQW��'HSHQGLQJ�RQ�WKH�W\SH�RI�RLO�XQLWV���DQG���ZLOO�PRVW�FRPPRQO\�EH�
XVHG��

�
��� 6DPSOHV��7KH�$48$7(67������FDQ�DFFHSW�DQG�XVH�LQIRUPDWLRQ�DERXW�WKH�VDPSOHV�WR�

EH�PHDVXUHG��6DPSOH�LQIRUPDWLRQ�LV�HQWHUHG�EHIRUH�VWDUWLQJ�D�WLWUDWLRQ�RU�DIWHU�FRPSOHWHG�D�PHDVXUHPHQW��3UHVV�
>6$03/(@�NH\�DQG�WKH�IROORZLQJ�VKRXOG�EH�GLVSOD\HG��
�

352'��;�

�
7KH�SURGXFW�FRGH�QXPEHU�FDQ�EH�XVHG�WR�LGHQWLI\�WKH�VDPSOH�EHLQJ�WHVWHG��,W�LV�SULQWHG�RQ�WKH�DQDO\VLV�
UHSRUW�ZKHQ�SULQW�IRUPDW������RU���LV�VHOHFWHG��$�SURGXFW�FRGH�QXPEHU�FDQ�EH�DQ\�QXPEHU�EHWZHHQ���DQG�
������

�
���� 7HVW�1XPEHU��7KH�$48$7(67������KDV�D�PHPRU\�FDSDFLW\�IRU�XS�WR����VDPSOH�

PHDVXUHPHQWV��7KH����PHDVXUHPHQWV�FDQ�VSOLW�LQ�DQ\�IDVKLRQ�DPRQJ�D�VHULHV�RI�SURGXFW�FRGH�QXPEHUV��(DFK�
SURGXFW�FRGH�QXPEHU�PD\�KDYH�D�GLIIHUHQW�QXPEHU�RI�VDPSOH�UHVXOWV��

�
���� %ODQN��7KH�$48$7(67������ZLOO�GLVSOD\�DQ�XSSHU�FDVH�³%´�ZKHQ�D�EODQN�YDOXH�LV�WR�

EH�HQWHUHG��7KH�EODQN�YDOXH�ZLOO�EH�VXEWUDFWHG�IURP�WKH�ILQDO�UHVXOW�RI�PRLVWXUH�WHVW��7KLV�LV�XVHG�WR�FRPSHQVDWH�
IRU�PRLVWXUH�WKDW�LV�LQWURGXFHG�LQWR�WKH�YHVVHO�IURP�VRXUFHV�RWKHU�WKDQ�WKH�VDPSOH���)RU�H[DPSOH��ZKHQ�XVLQJ�D�
FOHDQLQJ�VROYHQW�WR�GLVVROYH�D�VDPSOH��WKH�VROYHQW�XVXDOO\�FRQWULEXWHV�D�VPDOO�DPRXQW�RI�PRLVWXUH�WKDW�PXVW�EH�
VXEWUDFWHG�IURP�WKH�ILQDO�UHVXOW���

�
���� 6DPSOH�9ROXPH��7KH�$48$7(67������ZLOO�GLVSOD\��

�
92/80(��

�
,I�OLTXLG�YROXPH�UDWKHU�WKDQ�PDVV�DUH�PHDVXUHG��WKH�$48$7(67������ZLOO�SURPSW�\RX�WR�HQWHU�D�YROXPH�
LQ�OLWHUV��(QWHU�WKH�YDOXH�XVLQJ�WKH�QXPEHU�NH\V�WKHQ�SUHVV�>(17(5@��

�
���� 6SHFLILF�*UDYLW\��2U�'HQVLW\���'HQVLW\�PXVW�EH�HQWHUHG�LQ�RUGHU�IRU�WKH�$48$7(67�

�����WR�GHWHUPLQH�WKH�HQG�UHVXOW��)RU�D�PRUH�FRPSOHWH�OLVW�RI�1DY\�RLO�VSHFLILF�JUDYLW\�UHIHU�WR�7DEOH������SDJH���
����LQ�WKH�SK\VLFDO�WHVWLQJ�SURFHGXUH�IRU�YLVFRVLW\��

�
���� 6HW�&ORFN��7KH�³VHW�FORFN´�IXQFWLRQ�DOORZV�WKH�WLPH�DQG�GDWH�WR�EH�VHW��3UHVV�>237,21@�

NH\�RQFH�IROORZHG�E\�WKH�ULJKW�DUURZ�NH\�WZLFH��7KH�IROORZLQJ�PHVVDJH�ZLOO�EH�GLVSOD\HG��
�

6(7�&/2&.�

�
�

3UHVV�HQWHU�NH\�DQG�WKH�FXUUHQW�GDWH�ZLOO�EH�GLVSOD\HG�LQ�WKH�IROORZLQJ�IRUPDW��
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�
'$7(�<<<<�00�''�

�
8VH�WKH�QXPEHU�NH\V�WR�FKDQJH�WKH�GDWH��3UHVV�WKH�ULJKW�DUURZ�>!@�NH\�WR�SDVW�WKH�VODVK�PDUN�RU�SUHVV�WKH�
PLQXWHV�����V\PERO��3UHVV�WKH�>(17(5@�NH\�WR�VHW�WKH�YDOXH�LQWR�WKH�LQVWUXPHQW�FORFN��

�
���� 5HDJHQW�8VH��7KH�$48$7(67������PDLQWDLQV�D�UXQQLQJ�FRXQW�RI�WKH�DPRXQW�RI�

ZDWHU�WKDW�KDV�UHDFWHG�ZLWK�WKH�UHDJHQWV�LQ�WKH�YHVVHO��7KLV�FRXQW�LV�PDLQWDLQHG�HYHQ�ZKHQ�WKH�SRZHU�LV�
LQWHUUXSWHG��7KH�³UHDJHQW�XVH´�IXQFWLRQ�VKRXOG�EH�UHVHW�HDFK�WLPH�WKDW�WKH�UHDJHQWV�DUH�FKDQJHG��3UHVV�WKH�
>237,21@�NH\�RQFH��IROORZHG�E\�WKH�ULJKW�DUURZ�>!@�NH\�XQWLO�WKH�IROORZLQJ�GLVSOD\��
�

5($*(17�86(�

�
3UHVV�WKH�HQWHU�NH\�WR�YLHZ�WKH�FXUUHQW�UHDJHQW�XVDJH��7KH�GLVSOD\�ZLOO�UHDG��
�

5($*�86(��999�***�

�
7KH���999��LV�WKH�FRQVXPSWLRQ�YDOXH�LQ�PJ�+�2�IRU�WKH�YHVVHO�VROXWLRQ�DQG��***��LV�WKH�FRQVXPSWLRQ�
YDOXH�RI�+�2�IRU�WKH�JHQHUDWRU�VROXWLRQ��

�
D�� :KHQ�UHSODFLQJ�ERWK�VROXWLRQV�SUHVV�WKH�>&/($5@�NH\�WR�UHVHW�ERWK�YDOXHV��
�
E�� :KHQ�UHSODFLQJ�WKH�YHVVHO�VROXWLRQ�RQO\��(QWHU�]HURV�IRU�WKH�GLJLWV�RI�WKH�ILUVW�YDOXH�

DQG�SUHVV�WKH�>(17(5�@�NH\��
�
F�� :KHQ�UHSODFLQJ�WKH�JHQHUDWRU�VROXWLRQ�RQO\��XVH�WKH�DUURZ�>!@�NH\�WR�WKH�GLJLWV�RI�

WKH�VHFRQG�QXPEHU�DQG�HQWHU�]HURV��
�

5HIHU�WR�PDQXIDFWXUHU¶V�VSHFLILFDWLRQV�IRU�WKH�FDSDFLW\�GDWD�RI�WKH�VROXWLRQV��

���� 6WDQGDUGV�6WDQGDUGL]DWLRQ�&DOLEUDWLRQ�
�

�D�� $�FDOLEUDWLRQ�FKHFN�WKDW�YHULILHV�WKH�DFFXUDF\�RI�WLWUDWLRQ�RI�WKH�LQVWUXPHQW�DQG�UHDJHQW�FDQ�EH�
SHUIRUPHG��DV�QHHGHG��XVLQJ�GH�LRQL]HG��',��ZDWHU��

�
�E�� 3ODFH�WKH�$TXDWHVW������LQ�WKH�SURSHU�ILOH�IRU�4�&��YHULILFDWLRQ��SDUDJUDSK�I���LWHPV��������
�
�F�� 6HWXS�VDPSOH��ILUVW�SUHVV�WKH�>6$03/(@�EXWWRQ��1H[W�HQWHU�WKH�VHULDO�QXPEHU�IRU�WKH�SURGXFW��

(QWHU���IRU�WHVW�DQG�SUHVV�>(17(5@��
�
�G�� 8VH�D����PLFUR�OLWHU���O��V\ULQJH��&OHDQ�WKH�V\ULQJH�E\�GUDZLQJ�����O�RI�WHVW�IOXLG��'LVFKDUJH�

WKH�IOXLG�LQWR�D�VXLWDEOH�ZDVWH�FRQWDLQHU��
�
�H�� 'UDZ����O�WHVW�IOXLG�SDVW�WKH����O�PDUN�RQ�WKH�V\ULQJH��3ODFH�WKH�QHHGOH�LQ�WKH�XSZDUG�

SRVLWLRQ�DOORZLQJ�WKH�EXEEOH�WR�IORDW�WR�WKH�WRS�RI�V\ULQJH�FKDPEHU��'LVFKDUJH�DOO�DLU�EXEEOHV�XQWLO�IOXLG�KDV�UHDFKHG�
WKH����O�PDUN�RQ�WKH�V\ULQJH��
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�
NOTE 

'R�QRW�LQMHFW�IOXLG�ZLWK�YLVLEOH�EXEEOHV��6WDUW�HDFK�LQMHFWLRQ�ZKHQ�WKH�GLVSOD\�VD\V�WKDW�WKH�WLWUDWLRQ�UDWH�LV������
RU�OHVV��

�
�I�� 3UHVV�VWDUW�RQ�WKH�$TXDWHVW������DQG�LQMHFW���O�LQWR�WKH�JHQHUDWRU�YHVVHO��5HSHDW�VWHS���

WLPHV�IRU�D�WRWDO���LQMHFWLRQV��
NOTE 

$Q�LQMHFWLRQ�RI���O�VKRXOG�JHW�D�UHVXOW�RI��������������J��,I�HUUDWLF�UHDGLQJV�RFFXU��UHSODFH�JHQHUDWRU�DQG�
YHVVHO�VROXWLRQ�DIWHU�\RX�SODFH�$TXD�WHVWHU�LQ�VWDQGE\��

�
�J�� 3ULQW�D�GDWD�UHSRUW�DQG�DYHUDJH�RI�WKH���LQMHFWLRQV�E\�SUHVVLQJ�WKH�>0(025<@�DQG�WKHQ�WKH�

>35,17@�EXWWRQ��
�

���� 6DPSOH�WHVWLQJ�SURFHGXUH��
�

�D�� &RQGLWLRQ�V\ULQJH�E\�GUDZLQJ��FF�RI�RLO�LQWR�D��FF�V\ULQJH��IRU�������VDPSOHV�GUDZ����FF�RI�
VDPSOH�LQWR�D��FF�V\ULQJH���'LVFKDUJH�RLO�LQWR�D�VXLWDEOH��ZDVWH�FRQWDLQHU��5HSHDW�VWHS�³D´�QR�OHVV�WKDQ���WLPHV�WR�
IOXVK�ODVW�RLO�UHVLGXH�IURP�V\ULQJH��

�
�E�� 'UDZ�����FF�RI�VDPSOH��IRU�������GUDZ����FF��LQWR�V\ULQJH��,QYHUW�V\ULQJH�DQG�HQVXUH�DLU�

EXEEOHV�ULVH�WR�WKH�WRS�RI�V\ULQJH��:LWK�V\ULQJH�LQYHUWHG�GHSUHVV�SOXQJHU�WR�WKH��FF�PDUN��IRU�������GHSUHVV�WR�
WKH����FF�PDUN��WR�UHPRYH�DLU�DQG�H[FHVV�RLO��:LSH�RLO�IURP�HQG�RI�QHHGOH��

�
�F�� :KHQ�WKH�PDFKLQH�GLVSOD\V�³5'<´�SUHVV�WKH�³67$57´�EXWWRQ��LQVHUW�V\ULQJH�EHORZ�WKH�

VROXWLRQ�OHYHO�DQG�LQMHFW�VDPSOH��5HPRYH�V\ULQJH��:KHQ�WHVW�LV�FRPSOHWHG�WKH�UHVXOWV�ZLOO�EH�SULQWHG��
�

���� 0DLQWHQDQFH�
�

�D�� 7KH�$TXDWHVW������KDV�EHHQ�GHVLJQHG�WR�SURYLGH�\HDUV�RI�RSHUDWLRQ�XQGHU�QRUPDO�ODERUDWRU\�
XVH��7KH�DSSHDUDQFH�DQG�RSHUDWLRQ�RI�\RXU�$TXDWHVW������FDQ�EH�PDLQWDLQHG�E\�SURYLGLQJ�SURSHU�URXWLQH�FDUH�� �
�

��� 6SLOOV�RI�UHDJHQWV�RU�VDPSOH�RQ�WKH�RXWHU�VXUIDFH�RI�WKH�FDVH�VKRXOG�EH�UHPRYHG�
TXLFNO\�XVLQJ�D�VOLJKWO\�GDPS�FORWK��,Q�WKH�HYHQW�RI�D�ODUJH�VSLOO��LPPHGLDWHO\�XQSOXJ�WKH�LQVWUXPHQW�XQWLO�WKH�H[FHVV�
OLTXLG�FDQ�EH�UHPRYHG��

�
��� 7KH�GHVLFFDQW�LQ�WKH�YHQW�WXEH�VKRXOG�EH�FKDQJHG�ZKHQ�PRUH�WKDQ�����RI�WKH�EOXH�

LQGLFWLQJ�EHDGV�DUH�QR�ORQJHU�EOXH���
�
��� 7KH�LQMHFWLRQ�SRUW�VHSWXP�VKRXOG�EH�FKDQJHG�ZKHQHYHU�LW�KDV�EHHQ�SLHUFHG�WR�WKH�

H[WHQW�WKDW�LW�ZLOO�QR�ORQJHU�PDLQWDLQ�D�JRRG�PRLVWXUH�WLJKW�VHDO��
�
��� &KHFN�WKH�JURXQG�JODVV�MRLQWV�RI�WKH�WLWUDWLRQ�FHOO�DW�OHDVW�RQFH�D�ZHHN�E\�WU\LQJ�WR�

URWDWH�WKHP��,I�WKH\�GR�QRW�PRYH�VPRRWKO\��FOHDQ�WKH�MRLQW�DQG�UHVHDO�ZLWK�VHDOLQJ�JUHDVH��
�
��� :KHQ�UHSODFLQJ�UHDJHQWV��DOZD\V�OXEULFDWH�WKH�JURXQG�JODVV�MRLQWV�ZLWK�VHDOLQJ�

JUHDVH��
�
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�
��� ,I�WKH�LQVWUXPHQW�ZLOO�QRW�EH�XVHG�IRU�DQ�H[WHQGHG�SHULRG�RI�WLPH��PRUH�WKDQ���WR���

ZHHNV���WKH�VROXWLRQV�VKRXOG�EH�UHPRYHG�DQG�WKH�WLWUDWLRQ�FHOO�ULQVHG�ZLWK�PHWKDQRO��1HYHU�DOORZ�WKH�UHDJHQWV�WR�
HYDSRUDWH�WRWDOO\�IURP�WKH�WLWUDWLRQ�FHOO��

�
�E�� 0DLQWDLQLQJ�WKH�SULQWHU�XQLW��7KH�SULQWHU�VKRXOG�EH�FOHDQHG�RI�SDSHU�GXVW�SHULRGLFDOO\��8VH�D�

VRIW�EUXVK�RU�FOHDQ�FRPSUHVVHG�DLU�WR�UHPRYH�GXVW�SDUWLFOHV�IURP�WKH�SULQWHU�PHFKDQLVP��$Q\�DFFXPXODWLRQ�RI�
PDWHULDO�LQ�WKH�SULQWHU�KRXVLQJ�FDQ�EH�UHPRYHG�ZLWK�D�YDFXXP���

�
NOTE 

'R�QRW�LQVHUW�VKDUS�REMHFWV�LQWR�WKH�SULQWHU�XQLW��3RUWLRQV�RI�WKH�PHFKDQLVP�PD\�IDLO�WR�RSHUDWH�SURSHUO\�LI�WKH\�
DUH�VFUDWFKHG�RU�FXW��

�
�F�� &OHDQLQJ�WKH�WLWUDWLRQ�FHOO��7KH�WLWUDWLRQ�FHOO�FDQ�EH�FOHDQHG�ZLWK�PHWKDQRO�RU�HWKDQRO�WR�

UHPRYH�ZDVWH�PDWHULDO��,I�VDPSOHV�DUH�JUHDV\��H[ROHQH��RFWDQRO��FKORURIRUP��RU�RWKHU�VROYHQWV�FDQ�EH�XVHG�DV�
GHJUHDVLQJ�DJHQWV�EHIRUH�ILQDO�FOHDQLQJ��
�

WARNING 

3URSHU�SHUVRQDO�SURWHFWLYH�HTXLSPHQW��33(��VKRXOG�EH�XVHG�ZLWK�DOO�KD]DUGRXV�FKHPLFDOV��5HIHU�WR�WKH�
06'6�IRU�WKH�KD]DUGV�LQYROYHG�ZLWK�HDFK�FKHPLFDO�EHLQJ�XVHG��

�
,W�LV�QRW�JHQHUDOO\�QHFHVVDU\�WR�UHPRYH�DOO�WUDFHV�RI�ZDVWH�PDWHULDO�IURP�WKH�FHOO��7KH�&RXORPHWULF�WLWUDWLRQ�
PHWKRG�FDQ�EH�XVHG�LQ�WKH�SUHVHQFH�RI�PDQ\�IRUHLJQ�VXEVWDQFHV��:LSLQJ�ZDVWH�PDWHULDO�ZLWK�D�VRIW�SDSHU�
WRZHO�VKRXOG�FOHDQ�WKH�VHQVLQJ�HOHFWURGH��,W�FDQ�EH�ULQVHG�ZLWK�VROYHQWV��
�

NOTE 
�
1HYHU�KHDW�WKH�VHQVLQJ�HOHFWURGH�RU�SODFH�LW�LQ�D�GU\LQJ�RYHQ��7KH�VHDOHG�JODVV�HQYHORSH�PD\�FUDFN��

�
�G�� &OHDQLQJ�DQG�PDLQWDLQLQJ�WKH�JHQHUDWRU��2YHU�D�SHULRG�RI�WLPH��FRQWDPLQDQWV�PD\�

DFFXPXODWH�LQ�WKH�IULW�RI�WKH�JHQHUDWRU�FDUWULGJH��0DQ\�RI�WKH�FRQWDPLQDQWV�FDQ�EH�UHPRYHG�E\�SHULRGLFDOO\�ULQVLQJ�
WKH�IULW�ZLWK�GU\�UHDJHQW�JUDGH�PHWKDQRO�RU�RWKHU�VROYHQWV��:KHQ�WKH�FRQWDPLQDQWV�EXLOG�XS�WR�WKH�H[WHQW�WKDW�WKH\�
EHJLQ�WR�LPSDLU�WKH�SHUIRUPDQFH�RI�WKH�$TXDWHVW�������WKH�LQVWUXPHQW�PD\�GLVSOD\�DQ�HUURU�PHVVDJH��

�
�H�� 5HDJHQWV�DQG�HTXLSPHQW�IRU�FOHDQLQJ�WKH�JHQHUDWRU��

�
��� $OFRKROV��0HWKDQRO�RU�HWKDQRO��UHDJHQW�JUDGH��VKRXOG�FRQWDLQ�D�ORZ�DPRXQW�RI�ZDWHU��

$OFRKROV�DUH�XVHG�WR�ULQVH�WKH�IULW�DIWHU�QLWULF�DFLG�FOHDQLQJ�DQG�ZDWHU�ULQVLQJ��
�
�

NOTE 

.HWRQHV�VXFK�DV�DFHWRQH��DOGHK\GHV�DQG�YHU\�DFLGLF�RU�EDVLF�VROYHQWV�VKRXOG�QRW�EH�XVHG�WR�FOHDQ�WKH�
FRPSRQHQWV�RI�WKH�WLWUDWLRQ�YHVVHO��6RPH�RI�WKHVH�VROYHQWV�FDQ�LQWHUIHUH�ZLWK�WKH�.DUO�)LVFKHU�UHDFWLRQ�ZKHQ�
SUHVHQW�DW�HOHYDWHG�OHYHOV��
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�
��� 2WKHU�VROYHQWV��$�ZLGH�YDULHW\�RI�VROYHQWV�PD\�EH�XVHG�WR�UHPRYH�VDPSOH�EXLOG�XS�RQ�

WKH�IULW��2LOV�FDQ�EHVW�EH�UHPRYHG�ZLWK�SHWUROHXP�VROYHQWV�±�[\OHQHV��WROXHQH��FKORURIRUP��PHWK\OHQH�FKORULGH��HWF��
:LWK�RWKHU�VDPSOHV��WKH�DQDO\VW�LV�XVXDOO\�DZDUH�RI�VROYHQWV�LQ�ZKLFK�WKHLU�VDPSOHV�DUH�VROXEOH��8VH�WKHVH�
VROYHQWV�WR�UHPRYH�DQ\�EXLOG�XS�RQ�WKH�IULW��5LQVH�WKH�IULW�ZLWK�ZDWHU�WR�UHPRYH�WKH�VROYHQWV�EHIRUH�FOHDQLQJ�ZLWK�
QLWULF�DFLG��7KH�IULW�PDWHULDO�DQG�WKH�SODWLQXP�DQRGH�DQG�FDWKRGH�DUH�UHODWLYHO\�LQHUW�WR�PRVW�VROYHQWV�DQG�DFLGV��
6WURQJ�DONDOLV�VKRXOG�EH�DYRLGHG�HVSHFLDOO\�ZKHQ�KRW��IRU�WKH\�PD\�GDPDJH�WKH�IULW��

�
��� 1LWULF�DFLG��$&6�UHDJHQW�JUDGH�QLWULF�DFLG�LV�VXJJHVWHG�IRU�WKRURXJK�FOHDQLQJ�RI�WKH�IULW��

7HFKQLFDO�JUDGHV�FDQ�EH�XVHG�LI�$&6�UHDJHQW�JUDGH�LV�QRW�DYDLODEOH��1LWULF�DFLG�LV�SUHIHUUHG�WR�RWKHU�DFLGV�DQG�FDQ�
EH�REWDLQHG�IURP�DQ\�FKHPLFDO�VXSSO\�KRXVH��

�
�� &RQWDLQHUV�IRU�FOHDQLQJ�WKH�JHQHUDWRU��$Q\�DFLG�DQG�VROYHQW�UHVLVWDQW�JODVVZDUH�RU�

SODVWLF�ZDUH�PD\�XVH��*ODVV�RU�SRO\HWK\OHQH�FRQWDLQHUV�DUH�VXLWDEOH��
�
��� 9DFXXP�DSSDUDWXV��6RPH�PHDQV�RI�GUDZLQJ�D�VOLJKW�YDFXXP�RQ�WKH�JHQHUDWRU�

FDUWULGJH�LV�QHFHVVDU\��7KH�3+2723+2/7�WLWUDWLRQ�FHOO�FOHDQLQJ�NLW��SDUW�QXPEHU�����������LV�TXLWH�XVHIXO�IRU�
SURYLGLQJ�D�VXIILFLHQW�YDFXXP��$�SOXJ�IRU�WKH�YHQW�KROH�LV�LQFOXGHG�ZLWK�WKH�NLW��

�
��� ([SORVLRQ�SURRI�RYHQ��$Q�RYHQ�FDQ�EH�XVHG�WR�GU\�WKH�JHQHUDWRU�FDUWULGJH�DIWHU�ULQVLQJ�

ZLWK�DOFRKRO��0DLQWDLQ�WKH�RYHQ�DW�������GHJUHHV�&HOVLXV��8VH�RI�D�GU\LQJ�RYHQ�LV�RSWLRQDO��
�

�I�� &OHDQLQJ�SURFHGXUH��
�

��� 7KH�$TXDWHVW������VKRXOG�EH�LQ�>67$1'%<@�PRGH�RU�WKH�SRZHU�VKRXOG�EH�WXUQHG�RII�
EHIRUH�XQSOXJJLQJ�WKH�JHQHUDWRU�FDUWULGJH�IURP�WKH�LQVWUXPHQW��

�
��� 5HPRYH�WKH�JHQHUDWRU�FDUWULGJH�DQG�VLSKRQ�RU�SRXU�RII�WKH�JHQHUDWRU�VROXWLRQ��
�
��� 5LQVH�WKH�JHQHUDWRU�FDUWULGJH�ZLWK�PHWKDQRO�IROORZHG�E\�FOHDQ�ZDWHU�WR�UHPRYH�DQ\�

UHPDLQLQJ�.DUO�)LVFKHU�VROXWLRQV��
�
��� ,QVHUW�D�SOXJ�LQWR�WKH�YHQW�KROH�RQ�WKH�JHQHUDWRU�FDUWULGJH�LI�YDFXXP�LV�WR�EH�XVHG�WR�DLG�

LQ�WKH�FOHDQLQJ�SURFHVV��
�
��� ,PPHUVH�WKH�JHQHUDWRU�FDUWULGJH�LQ�D�VPDOO�FRQWDLQHU�RI�����QLWULF�DFLG�DQG�����ZDWHU��

'UDZ�DERXW������PO�RI�DFLG�LQWR�WKH�JHQHUDWRU�FDUWULGJH��,W�ZLOO�SUREDEO\�FRPH�WKURXJK�WKH�IULW�YHU\�GDUN�EURZQ�GXH�
WR�LRGLQH¶V�DQG�RWKHU�FRQWDLQPHQWV��'LVFDUG�WKH�GDUNHQHG�DFLG�DQG�GUDZ�PRUH�DFLG�WKURXJK�WKH�IULW�XQWLO�LW�FRPHV�
WKURXJK�FOHDU��

�
��� 5HSODFH�WKH�DFLG�FRQWDLQHU�ZLWK�RQH�FRQWDLQLQJ�ZDWHU�DQG�UHSHDW�WKH�SURFHVV�RI�

GUDZLQJ�ZDWHU�WKURXJK�WKH�IULW��'UDZ�XS�HQRXJK�ZDWHU�WR�FRPSOHWHO\�UHPRYH�DOO�WUDFHV�RI�WKH�QLWULF�DFLG��
�
��� 5HSODFH�WKH�ZDWHU�FRQWDLQHU�ZLWK�RQH�FRQWDLQLQJ�WKH�GULHVW�DOFRKRO�DYDLODEOH��PHWKDQRO�

LV�SUHIHUUHG��DQG�UHSHDW�WKH�SURFHVV�RI�GUDZLQJ�DOFRKRO�WKURXJK�WKH�IULW��
�
��� 3ODFH�WKH�JHQHUDWRU�FDUWULGJH�LQ�DQ�H[SORVLRQ�SURRI�RYHQ�WR�GU\�
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�
WARNING 

'LVSRVH�RI�.DUO�)LVFKHU�UHDJHQWV��VROYHQWV�DQG�FOHDQLQJ�VROXWLRQV�LQ�D�SURSHU�PDQQHU��5HIHU�WR�WKH�06'6�
VKHHWV�IRU�WKH�FKHPLFDOV�WR�LGHQWLI\�FKHPLFDO�KD]DUGV��)ROORZ�DOO�DSSOLFDEOH�UHJXODWLRQV�UHJDUGLQJ�GLVSRVDO�RI�
FKHPLFDO�ZDVWH��

�
F�� 'LVWLOODWLRQ�7HVW�IRU�:DWHU�LQ�3HWUROHXP�3URGXFWV�DQG�%LWXPLQRXV�0DWHULDOV����$670�'����
�

���� 6FRSH��7KLV�WHVW�PHWKRG�FRYHUV�WKH�GHWHUPLQDWLRQ�RI�ZDWHU�LQ�SHWUROHXP�SURGXFWV��WDUV��DQG�RWKHU�
ELWXPLQRXV�PDWHULDOV�E\�WKH�GLVWLOODWLRQ�PHWKRG��

�
���� 6XPPDU\�RI�0HWKRG��7KH�PDWHULDO�WR�EH�WHVWHG�LV�KHDWHG�XQGHU�UHIOX[�ZLWK�D�ZDWHU�LPPLVFLEOH�

VROYHQW��ZKLFK�FR�GLVWLOOV�ZLWK�WKH�ZDWHU�LQ�WKH�VDPSOH��&RQGHQVHG�VROYHQW�DQG�ZDWHU�DUH�FRQWLQXRXVO\�VHSDUDWHG�
LQ�D�WUDS��WKH�ZDWHU�VHWWOLQJ�LQ�WKH�JUDGXDWHG�VHFWLRQ�RI�WKH�WUDS�DQG�WKH�VROYHQW�UHWXUQLQJ�WR�WKH�VWLOO��

�
���� (TXLSPHQW�$SSDUDWXV�0DWHULDOV��7KH�DSSDUDWXV�FRQVLVWV�RI�D�JODVV�RU�PHWDO�VWLOO��D�KHDWHU��D�UHIOX[�

FRQGHQVHU��DQG�D�JUDGXDWHG�JODVV�WUDS��)RU�GHWDLOHG�HTXLSPHQW�UHTXLUHPHQWV��UHIHU�WR�$670�'����6HFWLRQ��� 
�
���� 6WDQGDUGV�6WDQGDUGL]DWLRQ�&DOLEUDWLRQ��6WDQGDUGL]DWLRQ�RI�D�JLYHQ�DVVHPEO\�RI�DSSDUDWXV�LV�

DFFRPSOLVKHG�ZKHQ�DFFXUDWH�UHDGLQJV�DUH�REWDLQHG�IURP�WKH�DGGLWLRQ�RI�NQRZQ�DPRXQWV�RI�ZDWHU�IURP�D�
FDOLEUDWHG�EXUHW�RU�SLSHW�WR�D�FOHDU�K\GURFDUERQ�RLO��ZKLFK�LV�WKHQ�WHVWHG�LQ�DFFRUGDQFH�ZLWK�$670�'����6HFWLRQ����

�
���� 5HIHUHQFHV�*XLGHOLQHV��
�

�D�� $670�'���0HWKRG�IRU�'LVWLOODWLRQ�RI�3HWUROHXP�3URGXFWV��
�

�E�� $670�'�����7HVW�0HWKRG�IRU�'HWHUPLQDWLRQ�RI�:DWHU�DQG�6HGLPHQW�LQ�)XHO�2LOV�E\�WKH�
&HQWULIXJH�0HWKRG��/DERUDWRU\�3URFHGXUH���

�
�F�� $670�'�����7HVW�0HWKRG�IRU�:DWHU�LQ�&UXGH�2LO�E\�'LVWLOODWLRQ��
�
�G�� $670�'�����7HVW�0HWKRG�IRU�:DWHU�DQG�6HGLPHQW�LQ�&UXGH�2LO�EM�WKH�&HQWULIXJH�0HWKRG�

�/DERUDWRU\�3URFHGXUH���
�

(e)�$670�(����6SHFLILFDWLRQ�IRU�$SSDUDWXV�IRU�'HWHUPLQDWLRQ�RI�:DWHU�E\�GLVWLOODWLRQ��
�

G�� 3DOO�7'����6HULHV�:DWHU�6HQVRU�
�
���� 6FRSH��7KLV�WHVW�PHWKRG�FRYHUV�WKH�GHWHUPLQDWLRQ�RI�WKH�WRWDO�RI�GLVVROYHG�ZDWHU�LQ�K\GUDXOLF��

WUDQVPLVVLRQ��DQG�HOHFWURQLF�FRROLQJ�V\VWHP�IOXLGV���
�
���� 6XPPDU\�RI�0HWKRG���7KH�3DOO�:DWHU�6HQVRU�LV�D�VPDOO�SRUWDEOH�GHYLFH�WKDW�SURYLGHV�DQ�HOHFWURQLF�

GLVSOD\�UHDGLQJ�RI�SHUFHQW�GLVVROYHG�ZDWHU�WKURXJK�WKH�XVH�RI�LQ�V\VWHP��ERWWOH��RU�GLSVWLFN�SUREHV�����
�

���� (TXLSPHQW�$SSDUDWXV�0DWHULDOV��
�

�D�� :DWHU�6HQVRU�
�
�E�� 3UREHV�
�
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�F�� %DWWHU\�&KDUJHU�
�
�G�� ,VRSURS\O�DOFRKRO�LV�UHTXLUHG�WR�FOHDQ�WKH�SUREHV��

 
���� 6WDQGDUGV�6WDQGDUGL]DWLRQ�&DOLEUDWLRQ���$�FDOLEUDWLRQ�YDOLGDWLRQ�SURFHGXUH�LV�XVHG�WR�HQVXUH�WKDW�WKH�

XQLW�LV�RSHUDWLQJ�SURSHUO\�DQG�ZLWKLQ�FDOLEUDWLRQ�WROHUDQFHV���
�
���� 5HIHUHQFHV�*XLGHOLQHV���3DOO�7'����:DWHU�6HQVRU�0DQXDO�
�
���� 4XLFN�8VH�,QVWUXFWLRQV�WR�PRQLWRU�IOXLG�ZDWHU�FRQWHQW��
�

�D�� &KDUJH�8QLW���3OXJ�SRZHU�DGDSWHU�LQWR�D����9�ZDOO�RXWOHW�IRU����KRXUV��VHH�EDWWHU\��SDJH���RI�
WKH�PDQXDO���

�
�E�� &RQQHFW�VHQVRU���$WWDFK�WKH�VHQVRU�WR�WKH�GLVSOD\�FDEOH�E\�URWDWLQJ�WKH�RXWHU�ULQJ���������������

FORFNZLVH��
�

�F�� 3UHVV�³3:5´�WR�WXUQ�XQLW�³RQ´��
�
� � � �
�

�G�� 3UHVV�³<(6´�WR�DFFHSW�PHDVXUHPHQW�PRGH���
�
�
�

�H�� 3UHVV�³<(6´�WR�FRQWLQXH�ZLWKRXW�HQWHULQJ�D�VDPSOH�LGHQWLILFDWLRQ�QXPEHU��
�

�
�

��� 3UHVV�³)/8,'�7(03´�WR�VHOHFW�D�GLIIHUHQW�IOXLG�WR�EH�
PHDVXUHG��

� � �

�
��� 3UHVV�³1(;7�:$7(5´�WR�FKDQJH�IOXLG�W\SH��

� �

�

�
��� 3UHVV�³<(6´�WR�DFFHSW�WKH�IOXLG�W\SH��RU�
�

�
�������
�

��� 3UHVV�³12´�WR�JR�EDFN�WR�VWHS��H��ZLWKRXW�FKDQJLQJ�
WKH�IOXLG�W\SH��

�
�
�
�
�
�

�I�� 3UHVV�³<(6´�LI�SURSHU�PHDVXUHPHQW�KDV�EHHQ�GLVSOD\HG�

0HDVXUH"�
<HV� ����1H[W�

,�'���
1H[W����<HV����1R�

�����������������������
��)�
+���������������
����

)OXLG�6HOHFWHG�

���������������������
��)�
+���������������
����

6WRUH�WKLV�GDWD"�
<HV�������1R�

8VH�35)�
�����"�
<HV�����1R�����
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SECTION VI 

 
US AIR FORCE B-2 COOLANT TESTING PROCEDURES 

 
����� ,QWURGXFWLRQ��7KLV�VHFWLRQ�GHILQHV�WKH�SURFHGXUHV��UHTXLUHPHQWV��HTXLSPHQW�DQG�PDWHULDO�QHHGHG�IRU�VDPSOLQJ�
DQG�WHVWLQJ�6LOLFDWH�(VWHU�%DVHG�'LHOHFWULF��6(%'��FRRODQW�IOXLG�XVHG�LQ�RSHUDWLQJ�V\VWHPV�VXFK�DV�UDGDU�FRROLQJ�LQ�
WKH�(QYLURQPHQWDO�&RQWURO�6\VWHP�RI�WKH�%���%RPEHU��
�
����� *HQHUDO���
�
� � D�� 7KH� HTXLSPHQW� FRROLQJ� V\VWHP� RI� WKH� %��� DLUFUDIW� LQFRUSRUDWHV� WKUHH� OLTXLG� FRROLQJ� VXEV\VWHPV� DQG�I LYH�
FLUFXODWHG�DLU�VXEV\VWHPV��7KH�OLTXLG�FRROLQJ�VXEV\VWHPV�FRQVLVW�RI�WKH�(WK\OHQH�*O\FRO�:DWHU�6XEV\VWHP��(*:���
'06�/&�6XEV\VWHP�DQG�WKH�/LTXLG�&RROLQJ�6XEV\VWHP��/&6���
�
� � E�� 7KH�/LTXLG�&RROLQJ�6XEV\VWHP��/&6�� LV�FRPSRVHG�RI� WZR� LQGHSHQGHQW�FORVHG�FRROLQJ� ORRSV� ORFDWHG� LQ� WKH�
OHIW�KDQG�DQG�ULJKW�KDQG�IRUZDUG�FHQWHU�VHFWLRQ�RI�WKH�DLUFUDIW��7KH�OHIW�VLGH�/&6�ORRS��QRUPDOO\�WKH�WUDQVPLWWLQJ�UDGDU�
VLGH��LV�LGHQWLFDO�WR�WKH�ULJKW�VLGH�/&6�ORRS��QRUPDOO\�LQ�VWDQGE\���(DFK�FORVHG�ORRS�FLUFXODWHV�OLTXLG�FRRODQW�WKURXJK�
HDFK�RI� WKH� UDGDU�SDFNDJHV� WR�PDLQWDLQ� WKH� FRPSRQHQWV�DW� D�FRQWUROOHG� WHPSHUDWXUH��7KH� IOXLG� LV� WKHQ�FLUFXODWHG�
WKURXJK�D�WKUHH�IOXLG��FRRODQW�(*:��KHDW�H[FKDQJHU�IRU�KHDW�GLVVLSDWLRQ�YLD�WKH�(*:�FRRODQW�ORRS�WR�WKH�VLQN�KHDW�
H[FKDQJHU��
�
� � F�� (DFK�ORRS�VXSSOLHV� OLTXLG�FRRODQW�DW�D�I ORZ�UDWH�RI�����*30�WR�WKH�OLTXLG�FRROLQJ�SDVVDJHV�RI������GHJUHHV�
)DKUHQKHLW�DQG�D�PD[LPXP�SUHVVXUH�RI�������SVLJ��7KH�PD[LPXP�YROXPH�RI�IOXLG�LQ�HDFK�ORRS�LV������JDOORQV��
�
� � G�� 7KH�/&6�WUDQVSRUWV�KHDW�IURP�ERWK�UDGDU�WUDQVPLWWHUV�DQG�DQWHQQDV��7KH�WUDQVPLWWHUV�UHTXLUH�D�KHDW�WUDQVSRUW�
IOXLG�ZLWK� ERWK� KLJK� GLHOHFWULF� SURSHUWLHV� DQG�W KHUPDO� WUDQVSRUW� FKDUDFWHULVWLFV�� 7KH� KHDW� WUDQVIHU� IOXLG� LV� D� VLOLFDWH�
HVWHU�EDVHG�GLHOHFWULF��6(%'��FRRODQW�IOXLG��&RRODQRO���5�RU�)ORFRRO������
�
� � H�� $V�WKH�IOXLG�F\FOHV�WKURXJKRXW�WKH�DOXPLQXP�V\VWHP�OLQHV��PHWDO�SDUWLFOHV�PD\�EH�JHQHUDWHG�E\�WKH�UHODWLYH�
PRWLRQ�EHWZHHQ�PHWDOOLF�SDUWV�ZLWKLQ� WKH�PHFKDQLFDO�V\VWHP��)ULFWLRQ�DQG�FRQWLQXRXV�ZHDULQJ�DZD\�RI�FRQWDFWLQJ�
VXUIDFHV�ZLOO�LQFUHDVH�WKH�DPRXQW�RI�SDUWLFXODWH�FRQWDPLQDWLRQ��$V�SDUWLFXODWH�VL]H�DQG�TXDQWLW\�LQFUHDVH��WKH�SK\VLFDO�
DQG�FKHPLFDO�FKDUDFWHULVWLFV�RI�WKH�(*:�DQG�&RRODQRO���5�IOXLGV�PD\�DOVR�EH�LPSDFWHG��7KLV�GRFXPHQW�GHILQHV�WKH�
UHTXLUHPHQWV�IRU�VDPSOLQJ�DQG�WHVWLQJ�FRRODQWV�VXFK�DV�(*:�DQG�6(%'�FRRODQWV�LQ�WKH�RSHUDWLQJ�V\VWHPV�RI�WKH�
YHKLFOH��LQ�ILOWHULQJ�DQG�IOXLG�VXSSO\�VHUYLFH�FDUWV��DQG�LQ�RWKHU�OLTXLG�VHUYLFLQJ�HTXLSPHQW��
�
����� (TXLSPHQW���(TXLSPHQW� LGHQWLILHG� WR�HDFK�VSHFLILF� WHVW�VKDOO�EH�PDLQWDLQHG�SHU�PDQXIDFWXUH
V� UHTXLUHPHQWV��
5HFRUGV� RI�PDLQWHQDQFH� DQG� FDOLEUDWLRQ� RI� WKH� HTXLSPHQW� VKDOO� EH�PDLQWDLQHG�� 7HVWLQJ� IDFLOLWLHV� VKDOO� EH�I UHH� RI�
FRQWDPLQDWHV�GHWULPHQWDO�WR�WHVW�SHUIRUPDQFH�DQG�VKDOO�EH�FOHDQHG�DW�LQWHUYDOV�GHHPHG�QHFHVVDU\�WR�PDLQWDLQ�WKH�
FOHDQOLQHVV�RI�WKH�DUHD��
�
����� 7HVW�6HTXHQFH��7R�PLQLPL]H�WKH�TXDQWLW\�RI�IOXLG�QHHGHG�WR�SHUIRUP�WKH�FRRODQW�IOXLG�WHVWV�DQG�WR�PLQLPL]H�WKH�
HIIHFWV�RI�VDPSOH�KDQGOLQJ��WHVWLQJ�VKRXOG�EH�FRQGXFWHG�LQ�WKH�IROORZLQJ�VHTXHQFH��
�
� � � � � � ������3DUDJUDSK�
�

$SSHDUDQFH� � � ����
'LHOHFWULF�6WUHQJWK�� ����
3DUWLFXODWH�&RQWDPLQDWLRQ� � ����
9ROXPH�5HVLVWLYLW\�� �����
:DWHU�&RQWHQW� � � �����

�

Downloaded from https://www.everyspec.com



NAVAIR 17-15-50.2 
TM 38-301-2 
T.O. 33-1-37-2 
CGTO 33-1-37-2 

6-2 

 
 TABLE 6-1. COOLANT TEST REQUIRMENTS 

 
7KH�6(%'�FRRODQW�ZLOO�EH�WHVWHG�IRU�WKH�IROORZLQJ��
�
$�� $SSHDUDQFH�
�
�
%�� 'LHOHFWULF�VWUHQJWK�
�
&����3DUWLFXODWH�FRQWDPLQDWLRQ�SHU�
����PLOOLOLWHUV��SDUWLFXODWH�VL]H����
WKUX�����PLFURQV�!����PLFURQV��
�,QFOXGLQJ�ILEHUV��
�
'�� 9ROXPH�UHVLVWLYLW\�
�
�
(�� :DWHU�FRQWHQW�

1R� HYLGHQFH� RI� VHSDUDWLRQ��
FRQWDPLQDWLRQ�RU�SUHFLSLWDWHV�
�
�����YROWV�SHU�PLO��PLQLPXP�
�
�
$XWRPDWLF� FRXQWV� �������
PD[LPXP��
�
$XWRPDWLF�&RXQW���PD[LPXP���
;������2+06�SHU�FHQWLPHWHU�
�
����� SDUWV� SHU� PLOOLRQ�
PD[LPXP��

�
���� /DERUDWRU\�6DIHW\���
�

D�� 6WDQGDUG�ODE�VDIHW\�SURFHGXUHV�VKRXOG�EH�IROORZHG��$OO�FKHPLFDOV�VKRXOG�EH�WUHDWHG�DV�SRWHQWLDOO\�KD]DUGRXV�
DQG�KDQGOHG�ZLWK�FDUH��3HWUROHXP�HWKHU�DQG�PHWKDQRO��ZKLFK�ZLOO�EH�XVHG� WR�FOHDQ� WKH�VDPSOH�FRQWDLQHUV�RQ�WKH�
LQVWUXPHQWV�DUH�IODPPDEOH�DQG�VKRXOG�QRW�EH�H[SRVHG�WR�D�IODPH��VSDUN�RU�KLJK�KHDW���6DIHW\�JRJJOHV�DQG�JORYHV�
LPSHUYLRXV�WR�RUJDQLF�VROYHQWV�VKRXOG�EH�ZRUQ�DW�DOO� WLPHV��$Q�H\H�ZDVK�VWDWLRQ��ILUH�EODQNHW�DQG�ILUH�H[WLQJXLVKHU�
VKRXOG�EH�UHDGLO\�DFFHVVLEOH�DW�DOO�WLPHV��0DWHULDO�6DIHW\�'DWD�6KHHWV��06'6��IRU�DOO�FKHPLFDOV�VKRXOG�EH�DFFHVVLEOH�
WR� ODE�SHUVRQQHO�ZKLOH�ZRUNLQJ� LQ� WKH� ODE��1HYHU�ZRUN� LQ� WKH� ODE�DORQH�HQVXUH� WKHUH� LV�VRPHRQH�HOVH�ZLWKLQ�HDV\�
FDOOLQJ�GLVWDQFH��
�

E�� :DVWH� FKHPLFDOV� VKRXOG� EH�GL VSRVHG� RI� LQ� DSSURYHG�PDUNHG�ZDVWH� FRQWDLQHUV�� �:KLOH� WKH�ZDVWH� RUJDQLF�
FKHPLFDOV�XVHG�LQ�WKHVH�SURFHGXUHV�PD\�EH�PL[HG�LQ�D�VLQJOH�ZDVWH�FRQWDLQHU�� LW�PD\�EH�PRUH�FRQYHQLHQW�WR�XVH�
RQH�FRQWDLQHU�IRU�6(%'�ZDVWH�FKHPLFDOV�DQG�DQRWKHU�IRU�(*:�ZDVWHV���5HPRYH�ZDVWH�FKHPLFDOV�IURP�WKH�ODE�RQ�D�
UHJXODU�EDVLV��
�
����� 7HVWLQJ��
�
����� $SSHDUDQFH��
�

D�� 3ULRU� WR� WKH�VDPSOH�DQDO\VLV�� WKH�XQRSHQHG�VDPSOH�ERWWOH� VKDOO� EH�Y LVXDOO\� LQVSHFWHG� IRU�SURSHU� ILOOLQJ�DQG�
VHDOLQJ��DV�ZHOO�DV�HYLGHQFH�RI�JURVV�FRQWDPLQDWLRQ���3URSHUO\�ILOOHG�ERWWOHV�ZLOO�EH�DOPRVW�FRPSOHWHO\�ILOOHG�ZLWK�IOXLG�
H[WHQGLQJ�XS�WR�WKH�ERWWRP�RI�WKH�WKUHDGHG�QHFN�VHFWLRQ���7KH�SXUSRVH�RI�FRPSOHWHO\�ILOOLQJ�WKH�ERWWOH�LV�WR�PLQLPL]H�
WKH�TXDQWLW\�RI�DLU�SUHVHQW��ZKLFK�FRXOG�FRQWDLQ�ODUJH�DPRXQWV�RI�DWPRVSKHULF�PRLVWXUH��DQG�WR�DVVXUH�WKDW�DGHTXDWH�
IOXLG� LV� DYDLODEOH� WR� SHUIRUP� DOO� RI� WKH� UHTXLUHG� WHVWV�� $FWLYLWLHV� VXEPLWWLQJ� 6(%'� FRRODQW� VDPSOHV� LQ� LPSURSHU� RU�
LQDGHTXDWHO\�ILOOHG�ERWWOHV�VKDOO�EH�DGYLVHG�WR�UHVDPSOH�WKH�HTXLSPHQW��

�
E�� *URVV�SDUWLFXODWH�FRQWDPLQDWLRQ�� L�H��� SDUWLFOHV� ODUJH�HQRXJK� WR�EH�VHHQ�ZLWK� WKH�XQDLGHG�H\H��ZLOO�DOVR�EH�

PRVW�YLVLEOH�ZKHQ�WKH�IOXLG� LV�DOORZHG�WR�VWDQG�PRWLRQOHVV�IRU�D�SHULRG�RI�WLPH���/LNH�IUHH�ZDWHU��VXFK�SDUWLFOHV�ZLOO�
JHQHUDOO\�VHWWOH�WR�WKH�ERWWRP�RI�WKH�ERWWOH���*URVV�SDUWLFXODWH�FRQWDPLQDWLRQ�LV�XVXDOO\�LQGLFDWLYH�RI�LPSURSHU�VDPSOLQJ�
WHFKQLTXH��,I�HLWKHU�LV�VXVSHFWHG��WKH�VXEPLWWLQJ�DFWLYLW\�VKDOO�EH�DGYLVHG�DQG�UHTXHVWHG�WR�UHVDPSOH�WKH�HTXLSPHQW��

�
F�� )OXLG� WXUELGLW\� UHVXOWV� LQ� WKH� 6(%'� IOXLG� DSSHDULQJ� FORXG\� DV� RSSRVHG� WR� LWV� QRUPDO� FOHDU�� WUDQVSDUHQW�

DSSHDUDQFH��7XUELGLW\�LV�PRVW�YLVLEOH�ZKHQ�WKH�IOXLG�LV�DJLWDWHG�DQG�PD\�EH�LQGLFDWLYH�RI�ODUJH�DPRXQWV�RI�DLU��IUHH�
ZDWHU�RU�VXVSHQGHG�IRUHLJQ�PDWWHU��
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�
$OORZLQJ�WKH�IOXLG�WR�VWDQG�VWDWLRQDU\�IRU�D�SHULRG�RI�WLPH�ZLOO�DVVLVW�LQ�LGHQWLI\LQJ�WKH�SUREDEOH�FDXVH��7XUELGLW\�

FDXVHG�E\�VXVSHQGHG�VHPL�VROLG�PDWWHU�LV�RI�SDUWLFXODU�FRQFHUQ�DV�LW�PD\�EH�LQGLFDWLYH�RI�FKHPLFDO�GHJUDGDWLRQ�RI�
WKH�6(%'�IOXLG��7KH�FRQWDPLQDWLRQ�E\�SURGXFWV�RI�VXFK�GHJUDGDWLRQ�ZLOO�DOVR�VKRZ�XS�ZKHQ�SHUIRUPLQJ�WKH�WHVW�IRU�
SDUWLFXODWH�FRQWDPLQDWLRQ�

�
G�� 3ULRU� WR� VDPSOH�DQDO\VLV�� IOXLG� LQ� WKH�VDPSOH�ERWWOH�VKDOO�EH�Y LVXDOO\� LQVSHFWHG� IRU�HYLGHQFH�RI� IUHH�ZDWHU��

WXUELGLW\�RU�YLVLEOH�SDUWLFOHV��7KLV�LQVSHFWLRQ�LV�VRPHZKDW�OLPLWHG�E\�WUDQVOXFHQW�SODVWLF�ERWWOHV�EXW�FDQ�EH�UHPHGLHG�E\�
XVLQJ�D�JODVV�ERWWOH�RU�SRVLWLRQLQJ�WKH�SODVWLF�ERWWOH� LQ�IURQW�RI�D�VWURQJ�OLJKW�VRXUFH��)UHH�ZDWHU�ZKHQ�SUHVHQW��ZLOO�
FROOHFW�LQ�WKH�ERWWRP�RI�WKH�ERWWOH�DQG�EH�UHDGLO\�YLVLEOH��$OORZLQJ�WKH�ERWWOH�WR�VWDQG�VWDWLRQDU\�IRU�DW�OHDVW����PLQXWHV�
SULRU�WR�WKH�LQVSHFWLRQ�ZLOO�FDXVH�DQ\�GLVSHUVHG�ZDWHU�GURSOHWV�WR�VHWWOH�RXW��UHQGHULQJ�WKHP�PRUH�YLVLEOH��)UHH�ZDWHU�
LV� FDXVH� IRU� UHMHFWLRQ� DQG�W KH� VXEPLWWLQJ� DFWLYLW\� VKDOO� EH� UHTXHVWHG� WR� UHVDPSOH� WKH� HTXLSPHQW� WR� FRQILUP� WKLV�
LQGLFDWLRQ��
�
����� 'LHOHFWULF�6WUHQJWK��
�

D�� ,QWURGXFWLRQ�� 7KLV� SURFHGXUH� GHVFULEHV� WKH�PHWKRG� IRU� SHUIRUPLQJ� GLHOHFWULF� VWUHQJWK� RI� VLOLFDWH� HVWHU� EDVH�
GLHOHFWULF�FRRODQW�IOXLG�ZLWK�WKH�+LSRWURQLFV�0RGHO��&��'��GLJLWDO�2LO�'LHOHFWULF�7HVW�6HW��$OO�SHUVRQQHO�VKRXOG�UHYLHZ�
WKH�PDQXIDFWXUH
V�LQVWUXFWLRQ�PDQXDO�SULRU�WR�XVLQJ�WKH�HTXLSPHQW��
�

E�� (TXLSPHQW�DQG�0DWHULDOV��0RGHO��&��'�2LO�'LHOHFWULF�7HVW�6HW��+LSRWURQLFV�,QF��
�
� F�� (TXLSPHQW� ,QIRUPDWLRQ� DQG�7 HVW� 3URFHGXUHV�� 7KH� UHIHUHQFHG� WHVW� VHW� SURYLGHV� WKH� PHDQV� RI� DSSO\LQJ��

PHDVXULQJ��DQG�GLVSOD\LQJ�WKH�YDOXH�RI�WKH�YROWDJH�UHTXLUHG�WR�HOHFWULFDOO\�VWUHVV�LQVXODWLQJ�OLTXLGV�VXFK�DV�6(%'�WR�D�
SRLQW� ZKHUH� WKH� LQVXODWLQJ� TXDOLWLHV� EUHDN� GRZQ� DQG�DO ORZ� DQ�HO HFWULFDO� FXUUHQW� WR� IORZ� EHWZHHQ� DQG�HO HFWURGHV�
DSSO\LQJ�WKH�YROWDJH��7KH��&��'�LV�FDSDEOH�RI�DSSO\LQJ���WR��������9$&�EHWZHHQ�WZR�HOHFWURGHV�WKDW�DUH�VSDFHG�
���PP�RU������LQFKHV�DSDUW�LQ�D�WHVW�FXS�WKDW�KROGV�WKH�WHVW�VDPSOH��
�

NOTE 
�

'XULQJ� WHVWLQJ� D� VDIHW\� FRYHU� LV� ORZHUHG� WR� SURWHFW� WKH� WHVW� RSHUDWRU�� 7KH� UDWH� RI� DSSOLHG�
YROWDJH�LV�GHWHUPLQHG�E\�VHOHFWLQJ�WKH������936��YROWV�SHU�VHFRQG��VHWWLQJ�RQ�FRQWURO�SDQHO�
HQHUJL]HG� E\� D� IDFLOLW\� SRZHU� VRXUFH� RI� ����9$&�� ������ +=�� 7KH� EUHDNGRZQ� YROWDJH� IRU�
6(%'�LV�����YROWV�SHU�PLO��PLQLPXP��DQG�ZLOO�UHTXLUH�WKH�WHVW�VDPSOH�WR�EH�VXEMHFWHG�WR����
NLORYROWV�PLQLPXP�WR�EH�FRQVLGHUHG�VXIILFLHQWO\�IUHH�RI�FRQWDPLQDWLQJ�DJHQWV��
�
6SHFLILFDWLRQV�
7HVW�9ROWDJH�� ��WR����NLOR�YROWV�$&���������9$&��
3RZHU�5DWLQJ�� ����9$&��������+=�����DPSV�

�
���� 6HW�8S�3URFHGXUHV��

�
�D�� 5HPRYH�SDFNLQJ�PDWHULDO��SRZHU�FRUG��WHVW�FHOOV��DQG�DQ\�RWKHU�FRPSRQHQWV�IURP�WKH�WHVW�FDJH���
�
�E�� *5281'�7+(�81,7�%()25(�&211(&7,1*�,1387�32:(5��7KH�JURXQG�OXJ�LV�ORFDWHG�RQ�

WKH�OHIW�VLGH�RI�WKH�XQLW��EHORZ�WKH�SOXJ�UHFHSWDFOHV��
�

�F�� ,QVHUW� WKH� VRFNHW� HQG�RI � WKH� SRZHU� FRUG� LQWR� WKH� UHFHSWDFOH� RQ� WKH� OHIW� VLGH� RI� WKH� XQLW� DQG�
FRQQHFW� LW� WR� D�V XLWDEOH� SRZHU� VRXUFH�� ,)� $�7:2�3521*�$'$37(5� ,6� 86('�� %(�685(� 72�*5281'� 7+(�
3,*7$,/��
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�
� ���� 2SHUDWLQJ�3URFHGXUHV��
�
� �D�� (1685(� 7+$7� 7+(� 81,7� ,6� 3523(5/<� *5281'('� %()25(� &211(&7,1*� ,1387�
32:(5��7KH�JURXQG�OXJ�LV�ORFDWHG�RQ�WKH�OHIW�VLGH�RI�WKH�XQLW��EHORZ�WKH�SOXJ�UHFHSWDFOH��
�

�E�� (QVXUH� WKDW� WKH� SRZHU� FRUG� LV� SURSHUO\� SOXJJHG� LQ� DV� GHVFULEHG� LQ� VWHS� F� RI� WKH� 6(7�83�
352&('85(��
�
� �F�� &KHFN�DQG�DGMXVW�WKH�VSDFLQJ�RI�HOHFWURGHV�LQ�WKH�WHVW�FHOO�XVLQJ�D�����P LO�JDJH�VKLP��3XVK�
HOHFWURGHV�WLJKWO\�DJDLQVW�JDJH�VKLP��7KH�GLVWDQFH�EHWZHHQ�WKH�WZR�HOHFWURGHV�ZLOO�EH�����PLOV������LQFKHV���
�

NOTE 
�

'R�QRW�ILOO�WHVW�UHFHSWDFOH�LQVLGH�WHVW�FKDPEHU��
�
� �G�� )LOO�WKH�WHVW�FHOO�ZLWK�VXIILFLHQW�LQVXODWLQJ�OLTXLG�WR�FRPSOHWHO\�FRYHU�WKH�HOHFWURGHV��
�
� �H�� 6ZLUO�WKH�LQVXODWLQJ�OLTXLG�E\�URFNLQJ�WKH�WHVW�FHOO�VORZO\���5DSLG�DJLWDWLRQ�PD\�FUHDWH�DQ�H[FHVV�
RI�DLU�EXEEOHV�LQ�WKH�OLTXLG���
�

� � �I�� *HQWO\�VQDS�WKH�ILOOHG�WHVW�FHOO�LQ�SODFH�EHWZHHQ�WKH�EXVKLQJ�V��RI�WKH�WUDQVIRUPHU�DQG�WKH�WHVW�
FDJH�DQG�FORVH�WKH�VDIHW\�JODVV�FRYHU��
�

�J�� %HIRUH�WHVWLQJ��DOORZ�WKH�VDPSOH�WR�VWDQG�IRU�D�PLQLPXP�RI�WKUHH�PLQXWHV�WR�SHUPLW�DQ\�
DFFXPXODWHG�DLU�EXEEOHV�WR�HVFDSH��,I�D�9'(�WHVW�FHOO�LV�XVHG��SOXJ�WKH�OLQH�FRUG�LQWR�WKH�UHFHSWDFOH�RQ�WKH�OHIW�SDQHO�
RI�WKH�WHVW�FDJH��
�
� �K�� 7XUQ�WKH�$&�SRZHU�VZLWFK�21��
�
� �L�� ,I�WKH�IDLOXUH�LQGLFDWRU�OLJKWV��SUHVV�WKH�UHVHW�SXVK�EXWWRQ�XQWLO�WKH�YROWPHWHU�UHDGLQJ�LV�]HUR��
�
� �M�� :LWK�WKH�YROWPHWHU�UHDGLQJ�]HUR��VHW�WKH�UDWH�ULVH�URWDU\�VHOHFWRU�WR������936��
�

�N�� 3UHVV�WKH�67$57�SXVK�EXWWRQ�WR�DFWLYDWH�WKH�RXWSXW�YROWDJH��9ROWDJH�LV�DSSOLHG�DXWRPDWLFDOO\�
DW�WKH�VSHFLILHG�UDWH�XQWLO�EUHDNGRZQ�RFFXUV��DW�ZKLFK�SRLQW�WKH�)$,/85(�LQGLFDWRU�OLJKWV�DQG�WKH�YROWDJH�LV�WXUQHG�RII��
�

NOTE 
�

7KH�YROWDJH�PD\�EH�WHUPLQDWHG�EHIRUH�EUHDNGRZQ�E\�UHOHDVLQJ�WKH�WHVW�FDJH�LQWHUORFN�VZLWFK�
�+9�2))�$1<7,0(���7KLV�LV�DFFRPSOLVKHG�E\�RSHQLQJ�WKH�VDIHW\�JODVV�FRYHU��$OVR��YROWDJH�
PD\�EH�PDLQWDLQHG�DW�DQ\� OHYHO�SULRU� WR�EUHDNGRZQ�E\�VHWWLQJ� WKH�5$7(�5,6(�VHOHFWRU� WR�
6723��PDQXDO�GZHOO���

�
�O�� 7KH� YROWPHWHU� FRQWLQXHV� WR� GLVSOD\� WKH� EUHDNGRZQ� YROWDJH� XQWLO� WKH� UHVHW� SXVKEXWWRQ� LV�

SUHVVHG��$IWHU�UHDGLQJ�DQG�UHFRUGLQJ�EUHDNGRZQ�YROWDJH��SUHVV�WKH�5(6(7�SXVK�EXWWRQ�DQG�DOORZ�WKH�YROWPHWHU�WR�
UHWXUQ�WR�]HUR��

��
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�
NOTE 

 
&OHDQ�WHVW�FHOO�EHWZHHQ�HDFK�WHVW�ZLWK�PHWKDQRO��

 
�P�� 3HUIRUP� WKUHH� ���� EUHDNGRZQ� WHVWV�EHJLQQLQJ�ZLWK� VWHS� N�� ,I� UHVXOWV�DUH�ZLWKLQ�������RI� WKH�

DYHUDJH�RI�WKH�VDPSOH�WDNHQ��WHVW�LV�FRPSOHWH��,I�UHVXOWV�DUH�QRW�ZLWKLQ��������SHUIRUP�WZR�DGGLWLRQDO�WHVWV��'LVFDUG�
WKH�WZR������KLJK�ORZ�VDPSOHV�DQG�DYHUDJH�WKH�UHPDLQLQJ�WKUHH�����VDPSOH�UHVXOWV��,I�UHVXOWV�DUH�ZLWKLQ�������RI�WKH�
DYHUDJH�� WKH� WHVW� LV� FRPSOHWH�� )LYH� EUHDNGRZQV� PD\� EH�SHU IRUPHG� RQ�RQH�F XS� ILOOLQJ� ZLWK� RQH�PLQXWH� LQWHUYDO�
EHWZHHQ�EUHDNGRZQV��

NOTE 
�

0LQLPXP�LQVWUXPHQW�UHDGLQJ�VKDOO�EH����NY�ZKLFK�LV�HTXLYDOHQW�WR�WKH�GLHOHFWULF�VWUHQJWK�RI�
����YROWV�PLO�XVLQJ�WKH�SUHVFULEHG�VDPSOH�YROXPH��

�
� � ���� &DOFXODWLRQV��'LHOHFWULF�VWUHQJWK� �YROWV�PLO��YROWV����PLO���
�

NOTE 
 

�PLO��UHIHUV�WR�JDS�EHWZHHQ�HOHFWURGHV��
�

����� 3DUWLFXODWH�&RQWDPLQDWLRQ��
�

D�� ,QWURGXFWLRQ��7KLV�SURFHGXUH�GHVFULEHV�KRZ�WR�SHUIRUP�WKH�FRXQWLQJ�RI�SDUWLFOHV�VXVSHQGHG�LQ�6(%'�XVLQJ�
WKH�+LDF�5R\FR�0RGHO����$�3DUWLFOH�&RXQWHU��

�
E�� (TXLSPHQW�DQG�0DWHULDOV���

�
� 0RGHO�����$�+LDF�5R\FR��3DUWLFOH�&RXQWHU�ZLWK�3ULQWHU�
� $XWRPDWLF�%RWWOH�6DPSOHU�XQLW��$%6��
� 0HWKRQRO�RU�,VRSURSDQRO��ILOWHU�WKH�VROXWLRQ�WKURXJK�D������PLFURQ�ILOWHU��
� 3HWUROHXP�(WKHU��UHDJHQW�JUDGH��
�
F�� (TXLSPHQW� ,QIRUPDWLRQ�� 7KH� UHIHUHQFHG� SDUWLFOH� FRXQWLQJ� V\VWHP� LV� FRPSULVHG� RI� VHYHUDO� LQGLYLGXDO�

FRPSRQHQWV��$�FRXQWHU��DQ�DXWRPDWLF�ERWWOH� VDPSOHU��DQG�D�V HQVRU��'HVFULSWLRQV�RI�HDFK�RI� WKH�FRPSRQHQWV�DUH�
JLYHQ�EHORZ��

�
� ���� 7KH�FRXQWHU�LV�HTXLSSHG�ZLWK�D�NH\SDG��D����FROXPQ����OLQH�OLTXLG�FU\VWDO�GLVSOD\��/&'���DQG�DQ�LQWHUQDO�
���FKDUDFWHU�SHU�OLQH�JUDSKLFV�SULQWHU��$OWKRXJK�ZLGH�UDQJHV�RI�FRQWDPLQDWLRQ�VWDQGDUGV�DUH�UHVLGHQW�LQ�WKH�XQLW��WKH�
RSHUDWRU�KDV� WKH�RSWLRQ�RI�VWRULQJ�D�GL IIHUHQW�VWDQGDUG��ZKLFK�EHWWHU�GHVFULEHV� WKH�GHVLUHG�DSSOLFDWLRQ��$Q\�RI� WKH�
VWDQGDUGV�FDQ�WKHQ�EH�VHOHFWHG�ZLWK�D�VLQJOH�NH\ERDUG�HQWU\��7KH�0RGHO�����$�LV�FDSDEOH�RI�DFTXLULQJ�FRXQW�GDWD�IRU�
HLJKW�SDUWLFOH�VL]H�UDQJHV��7KH�FDOLEUDWLRQ�JUDSK�IRU�WKH�VHQVRU�EHLQJ�XWLOL]HG�VKRZV�WKH�DFWXDO�YDOXHV�WKDW�PXVW�EH�
LQSXW� WR�WKH�FRXQWHU�WR�VHW� WKH�VL]H�UDQJH�OLPLWV�IRU� WKH�WHVW��:KHQHYHU�D�GLIIHUHQW�VL]H�UDQJH�LV�GHVLUHG�RU�ZKHQ�D�
GLIIHUHQW�VHQVRU�LV�XWLOL]HG�WKH�FRUUHVSRQGLQJ�JUDSK�PXVW�EH�HQWHUHG�LQWR�WKH�FRXQWHU��7KH�PDQXIDFWXUHU�VXSSOLHV�WKH�
FDOLEUDWLRQ�JUDSK�DQG�WKH�FRXQWHU�LV�FDOLEUDWHG�HYHU\���PRQWKV��%HIRUH�D�WHVW�FDQ�EH�UXQ��WKH�RSHUDWRU�PXVW�LQSXW�WKH�
QXPEHU�RI�VDPSOH�UXQV�WR�EH�SHUIRUPHG��7KH�FRXQWHU�DXWRPDWLFDOO\�JLYHV�UHVXOWV�IRU�HDFK�VDPSOH�GDWD�UXQ�DV�ZHOO�DV�
WKH�DYHUDJH�RI�WKH�VHOHFWHG�QXPEHU�RI�UXQV��7KH�RSHUDWRU�PXVW�DOVR�LQSXW�WKH�OLPLW�IRU�WKH�FRXQWHU
V�DXGLEOH�DODUP��
$IWHU�WKH�WHVW�KDV�EHHQ�SHUIRUPHG��WKH�UHVXOWV�FDQ�EH�GLVSOD\HG�LQ�HLWKHU�WDEXODU�RU�KLVWRJUDP�IRUPDW��DQG�D�KDUG�FRS\�
FDQ�EH�REWDLQHG�IURP�WKH�SULQWHU��
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�
���� 7KH� DXWRPDWLF� ERWWOH� VDPSOH� LV� D�+ LDF�5R\FR� PRGHO� $%6� VDPSOHU� �3�1� %6������ 7KH� VDPSOHU� LV�

FRPSULVHG�RI�WKUHH�FRPSRQHQWV���$�VDPSOH�KROGHU��D�YROXPH�PHDVXULQJ�WXEH��DQG�D�FRQWURO�ER[��7KH�VDPSOH�WR�EH�
DQDO\]HG�LV�SODFHG�LQ�D�FRQWDLQHU�LQVLGH�WKH�VDPSOH�KROGHU��7KLV�VDPSOH�KROGHU�KDV�D�SUHVVXUH�UDWLQJ�RI����36,�DQG�LV�
HTXLSSHG�ZLWK�D�PDJQHWLF�VWLUUHU��ZKLFK�NHHSV� WKH�VDPSOH�SDUWLFOHV� LQ�D�XQL IRUP�VXVSHQVLRQ��3RVLWLYH�SUHVVXUH� LV�
WKHQ�XVHG�WR�WUDQVIHU�WKH�VDPSOH��DW�D�FRQVWDQW�IORZ�UDWH��IURP�WKH�VDPSOH�KROGHU�WKURXJK�WKH�VHQVRU��ZKLFK�ZLOO�EH�
GLVFXVVHG�ODWHU��WR�WKH�YROXPH�PHDVXULQJ�WXEH��7KH�SUHVVXUH�UHTXLUHG�IRU�WKLV�WUDQVIHU�FDQ�EH�SURYLGHG�E\�HLWKHU�D�
IDFLOLW\�DLU�VXSSO\�RU�E\�D�VHSDUDWH�SXPS��7KH�VDPSOHU� LV�HTXLSSHG�ZLWK�D�ORFNLQJ�UHJXODWRU� WR�UHJXODWH� WKH�VXSSO\�
SUHVVXUH�GRZQ�WR�WKH�GHVLUHG���WR����36,��2QFH�WKH�VDPSOH�KDV�SDVVHG�WKURXJK�WKH�VHQVRU��LW�JRHV�LQWR�WKH�YROXPH�
PHDVXULQJ�WXEH��7KLV�WXEH�LV�HTXLSSHG�ZLWK�WZR�PRYHDEOH�OLJKW�VHQVRUV��ZKLFK�JHQHUDWH�WKH��VWDUW�FRXQW��DQG��VWRS�
FRXQW��VLJQDOV�WR�WKH�FRXQWHU��7KH�YROXPH�RI�VDPSOH�WR�EH�DQDO\]HG�LV�GHWHUPLQHG�E\�WKH�SRVLWLRQLQJ�RI�WKHVH�WZR�
OLJKW�EORFNV��8SRQ�FRPSOHWLRQ�RI�D�WHVW��WKH�YROXPH�PHDVXULQJ�WXEH�LV�GUDLQHG�E\�PHDQV�RI�DQ�DXWRPDWLF�YDOYH�DQG�
GUDLQ�OLQH��

�
���� $�DF�5R\FR�PRGH�+5/'�����VHQVRU��3�1�����[��������LV�SURYLGHG�ZLWK�WKH�SDUWLFOH�FRXQWLQJ�V\VWHP��

7KLV� VHQVRU�� ZKLFK� GHWHFWV� SDUWLFOHV� LQ� WKH� VDPSOH� E\�PHDQV� RI� WKH� OLJKW� REVFXUDWLRQ�PHWKRG�� KDV� WKH� IROORZLQJ�
VSHFLILFDWLRQV��
�

�D�� 0HDVXUHPHQW�5DQJH����������PLFURQV�
�

�E�� 5HFRPPHQGHG�&RQFHQWUDWLRQ�/LPLW���������SDUWLFOHV�PO�
�

�F�� )ORZ�5DWH������������PO�0LQ�
�

�G�� 3UHVVXUH�/LPLW��������SVL�
�

�H�� 7HPSHUDWXUH�/LPLW��������GHJUHHV�)DKUHQKHLW�
�

�I�� )UHTXHQF\�5HVSRQVH���7R�����N+]�
�

�J�� 3UHFLVLRQ���&RHIILFLHQW�RI�YDULDWLRQ�OHVV�WKDQ����IRU�PHDQ�PRXQWV�JUHDWHU�WKDQ������SDUWLFOHV����
�SHU�PO��
�

�K�� $FFXUDF\���7UDFHDEOH�WR�1,67�6WDQGDUG�5HIHUHQFH�0DWHULDOV��
�
� ���� $V�PHQWLRQHG�SUHYLRXVO\��D�FDOLEUDWLRQ�FXUYH�LV�SURYLGHG�ZLWK�WKH�VHQVRU�VR�WKDW�WKH�RSHUDWRU�FDQ�NH\�
WKH�GHVLUHG�VL]H�UDQJH�OLPLWV�LQWR�WKH�0RGHO�����$�&RXQWHU��7KLV�VHQVRU�ZLOO�EH�FDOLEUDWHG�ZLWK�JODVV�VSKHUHV�LQ�RLO�RU�
ZDWHU�ZLWK�ODWH[�VSKHUHV��XVH�WKH�YDOXHV�IURP�WKH�FXUYH���
�
� G�� 7HVW�3URFHGXUHV��
�

���� 7XUQ�RQ�WKH�SDUWLFOH�FRXQWHU�DQG�WKH�DXWRPDWLF�ERWWOH�VDPSOHU��
�
���� 3UHVV�DQ\�NH\�RQ�WKH�NH\�SDG�WR�DFFHVV�WKH�PDLQ�IXQFWLRQ�PHQX��
�
���� 3ODFH�D�FRQWDLQHU�RI� WKH�VDPSOH�WR�EH�DQDO\]HG�LQWR�WKH�VDPSOH�KROGHU��3XW�D�FOHDQ�VWLUULQJ�URG�LQWR�����

WKH�FRQWDLQHU�DQG�WXUQ�WKH�VDPSOH�KROGHU
V�PDJQHWLF�VWLUUHU�RQ��
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�
NOTE 

�
%H�H[WUHPHO\�FDUHIXO�WKDW�WKH�VWLU�EDU�LV��MXVW��PRYLQJ�WR�HOLPLQDWH�WKH�FRXQWLQJ�RI�EXEEOHV�DV�
SDUWLFOHV��
�
,I�D�YRUWH[�DSSHDUV�LQ�WKH�FHQWHU�RI�WKH�OLTXLG��LW�LV�EHLQJ�VWLUUHG�WRR�UDSLGO\��$GMXVW�VWLU�VSHHG�
XQWLO�YRUWH[�LV�QR�ORQJHU�YLVLEOH��

�
���� 3RVLWLRQ�WKH�YROXPH�PHDVXULQJ�WXEH�OLJKW�EORFNV��7KH�YROXPH�RI�VDPSOH�WKDW�LV�DQDO\]HG�LV�GHWHUPLQHG�

E\�WKH�SRVLWLRQLQJ�RI�WKHVH�WZR�EORFNV��9ROXPH�VKRXOG�EH�VHW�IRU�D�����PO�VDPSOH�VL]H��
�
���� 6HW�WKH�ORFNLQJ�UHJXODWRU�RQ�WKH�VDPSOH�KROGHU�WR�WKH�GHVLUHG�SUHVVXUH��'HVLUH�SUHVVXUH�ZLOO�SURYLGH�D�

IORZ�UDWH�RI����PO�LQ����VHFRQGV��§�������36,��
�
���� 3UHVV�VWDUW�NH\��
�
���� 2QFH�WKH�WHVW�LV�FRPSOHWH�REWDLQ�UHVXOWV�IURP�WKH�GLVSOD\�DQG�RU�SULQWHU��
�
���� )LUVW� IOXVK� WKH� V\VWHP� ZLWK� D�W RWDO� RI� ���P O� RI� 3HWUROHXP� (WKHU�� IROORZHG� E\� IOXVK� ZLWK� ����P O� RI�������

PHQWKDQRO��
�
���� 7XUQ�RII�WKH�SDUWLFOH�FRXQWHU�DQG�DXWRPDWLF�ERWWOH�VDPSOHU��
�

NOTE 
�

,I�LQLWLDO�VHW�XS�GDWD�LV�ORVW��UHHQWHU�GDWD�XVLQJ�WKH�IROORZLQJ�FDOLEUDWLRQ�SURFHGXUHV��
�

H�� &DOLEUDWLRQ�3URFHGXUHV��
�

���� 7XUQ�XQLW�RQ�DQG�SUHVV�DQ\�NH\��
�
���� 3UHVV�WKH�PRUH�NH\�RQ�WKH�PDLQ�IXQFWLRQ�PHQX��
�
���� 3UHVV�WKH�XVHU�67'�NH\��
�
���� 3UHVV�WKH�DOWHU�67'�NH\��
�
���� (QWHU�WKH�IROORZLQJ�GDWD��
�

�D�� 6WDQGDUG�1DPH���/DWH[�
�
�E�� 1XPEHU�RI�&ODVVHV������
�
�F�� &RPO�'LII���&XPXODWLYH�
�
�G�� &ODVV�/LPLW�8QLWV���&RXQWV�
�
�H�� 6DPSOH�9ROXPH���������PO�
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�
�
�

�I�� &ODVVLI\���5XQV�RQO\�
�

�J�� 1XPEHU�RI�&KDQQHOV�����
�

�K�� &ODVV���WKUX������1�$�
�

�L�� &KDQQHO��������
�

�M�� &KDQQHO���������
�

�N�� &KDQQHO���������
�

���� 3UHVV�H[LW�NH\��
�
���� 6DYH�VWDQGDUG�LQ�VWRUDJH�VORW�����
�
���� 8VLQJ�H[LW�NH\�UHWXUQ�WR�PDLQ�PHQX��
�
���� )URP�WKH�PDLQ�PHQX��SUHVV�6HW�XS��
�
����� 3UHVV�WKH�JOREDO�VHW�XS�NH\�DQG�HQWHU�WKH�IROORZLQJ�GDWD��

�
�D�� 2SHUDWRU�,'���2SHUDWRUV�,QLWLDOV�
�
�E�� 1XPEHU�RI�5XQV�����
�
�F�� 'HOHWH�7LPH�����+����0����6�
�
�G�� 'HOD\�7LPH�����+����0����6�
�
�H�� 7UDQVGXFHU�8QLWV���(QJOLVK�
�
�I�� 4XLFN�$GMXVW�5DWH�����+����0�

�
����� 3UHVV�WKH�H[LW�NH\�WR�UHWXUQ�WR�WKH�SDUDPHWHU�VHW�XS�IXQFWLRQ�PHQX��

�
����� 3UHVV�WKH�FRQWURO�VHW�XS�NH\�DQG�HQWHU�WKH�IROORZLQJ�GDWD��

�
�D�� 6DPSOH�,'�������

�
�E�� %DFNJURXQG���2))�

�
�F�� 'LOXWLRQ�)DFWRU��������

�
�G�� 6WDQGDUG���/DWH[�LQ�:DWHU�

�
�H�� 0RGH���9ROXPH�

�
�I�� 6DPSOH�9ROXPH���������PO�
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�
�

����� 3UHVV�WKH�H[LW�NH\�DQG�UHWXUQ�WR�WKH�SDUDPHWHU�VHW�XS�IXQFWLRQ�PHQX��
�

����� 3UHVV�WKH�H[LW�NH\�WR�UHWXUQ�WR�WKH�PDLQ�PHQX��
�

����� )URP�WKH�PDLQ�PHQX��SUHVV�WKH�FDO�NH\��
�

����� 3UHVV�WKH�VHW�FDO�NH\��
�

����� 3UHVV�WKH�DOWHU�FDO�NH\�DQG�HQWHU�WKH�IROORZLQJ�GDWD��
�

�D�� 6HQVRU�0RGHO���+5/'�����
�

�E�� 6HULDO�1XPEHU������������
�

�F�� &DOLEUDWLRQ�'DWH���GG�PP�\U�
�

�G�� 0DWHULDO���/DWH[�LQ�:DWHU�
�

�H�� )ORZ�5DWH������PO�0LQ�
�

�I�� 6HQVRU�7\SH���([WLQFWLRQ�
�

�J�� $OJRULWKP���,QWHUSRODWLRQ�
�

�K�� 1RLVH��������P9�
�

�L�� ([WLQFWLRQ������
�

'LDPHWHU�
�

������
������
������
������
�������
�������
�������
�������
�������
��������
��������
��������

09�
�

���
���
����
����
����
����
�����
�����
�����
�����
�����
�����

�
����� 3UHVV�WKH�H[LW�NH\�WR�JR�WR�WKH�FDOLEUDWLRQ�IXQFWLRQ�PHQX��

�
����� 3UHVV�WKH�ELQ�VL]H�DQG�HQWHU�WKH�IROORZLQJ�GDWD��
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�
�
�

1XPEHU�RI�&KDQQHOV���
�
� &KDQQHO� � � 7KUHVKROG��0LFURPHWHUV��

�
��
�
��
�
��

�
���
�
����
�
����

�
����� 3UHVV�WKH�H[LW�NH\�WR�UHWXUQ�WR�WKH�FDOLEUDWLRQ�IXQFWLRQ�PHQX��

�
� ����� 3UHVV�WKH�H[LW�NH\�DQG�UHWXUQ�WR�WKH�PDLQ�PHQX��

�
NOTE 

 
7KH�WHVWHU�LV�QRZ�UHDG\�IRU�XVH��

�
�������9ROXPH�5HVLVWLYLW\��
�

D�� ,QWURGXFWLRQ��7KLV�SURFHGXUH�GHVFULEHV�WKH�PHWKRG�IRU�SHUIRUPLQJ�YROXPH�UHVLVWLYLW\�RI�VLOLFDWH�HVWHU�EDVHG�
FRRODQW�ZLWK�WKH�-3)����WHVW�VHW��

�
E�� (TXLSPHQW�DQG�0DWHULDOV���

�
���� 4XDG7HFK������

�
���� 5RVHPRQG�-3)����7HVW�&HOO�

�
���� 5RVHPRQG��31�-3)�����0RGHO�7)����7HVW�)L[WXUH�

�
���� *ODVV�9LDOV�

�
���� 3HWUROHXP�(WKHU�

�
� F�� 7HVW�,QIRUPDWLRQ���
�

���� 7KH�UHIHUHQFHG�WHVW�VHW�SURYLGHV�WHFKQLFLDQV�DQG�WKH�FDSDELOLW\�WR�LQWHUIDFH�D�OLTXLG�VDPSOH�RI�6(%'�
ZLWK�WKH�UHVLVWLYLW\�WHVW�VHW��WHVW�IL[WXUH��DQG�WKH�PHJRKPHWHU�LQ�RUGHU�WR�SHUIRUP�D�YROXPH�UHVLVWLYLW\�WHVW��7KLV�WHVW�
PHDVXUHV�WKH�GLHOHFWULF�SURSHUWLHV�RI�WKH�IOXLG�WKDW�PD\�EH�GHJUDGHG�E\�SDUWLFOH�FRQWDPLQDWLRQ��

�
���� 7KH� WHVW� VHW� FRQVLVWV� RI� D�SU RQJHG� HQG�� D�W KUHH� WHUPLQDO� JXDUGHG� HOHFWURGH� HQG�� DQG�D�Z LUH� EDOH�

FODVSLQJ�VHFWLRQ�XVHG�WR�KROG�WKH�JODVV�YLDO��ZKLFK�FRQWDLQV�WKH�UHTXLUHG�VDPSOH��
�
���� 7KH�SURQJHG�HQG�LV�D�WKUHH�SROH�PDOH�FRQQHFWRU�WKDW�ZLOO�PDWH�ZLWK�WKH�UHVLVWLYLW\�WHVW�IL[WXUH��7KH�WHVW�

IL[WXUH� LV�D�UHFWDQJXODU�ER[�VKDSHG�IL[WXUH��ZKLFK� LQFOXGHV�D�KLQJHG�FRYHU�SURYLGHG�IRU�VDIHW\�FRQFHUQV��:KHQ�WKH�
XVHU�RSHQV�WKH�FRYHU�GXULQJ�WHVWLQJ��WKH�WHVW�YROWDJH�ZLOO�EH�FXUWDLOHG��7KH�EDFN�RI�WKH�WHVW�IL[WXUH�FRQWDLQV�D�WZR�LQSXW�
KDUG�ZLUH�FRQQHFWLRQ���
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�
�
7KH� EDFN� DOVR� FRQWDLQV� D�KDU G� ZLUH� SKRQH�M DFN� FRQQHFWLRQ� WKDW� PDWHV� ZLWK� WKH� RKPPHWHU� UHDU� SKRQH� MDFNV� WR�
HVWDEOLVK�D�IRRW�UHPRWH�FRQWURO�IHDWXUH��,Q�DGGLWLRQ��WKH�EDFN�RI�WKH�WHVW�IL[WXUH�FRQWDLQV�D�VLQJOH�WKLQ��JURXQG��OHDG�WKDW�
ZLOO�UXQ�WR�WKH�RKPPHWHU
V�FKDVVLV�JURXQG�WHUPLQDO��,QVLGH�WKH�WHVW�IL[WXUH�FRYHU��D�F\OLQGULFDO�UHFHSWDFOH�LV�LQVWDOOHG�
WKDW�DOORZV�WKH�UHVLVWLYLW\�WHVW�VHW�WR�EH�PRXQWHG��
�

���� $�JODVV�YLDO�FRQWDLQLQJ�VDPSOH�IOXLG�ZLOO�EH�FODPSHG�LQVLGH�WKH�WHVW�VHW��DQG�DW�WKH�VDPH�WLPH�WKH�WKUHH�
WHUPLQDO�HOHFWURGHV�RI�WKH�WHVW�VHW�ZLOO�EHFRPH�LPPHUVHG�LQ�WKH�YLDO�IOXLG��7KH�WHVW�VHW�FRQWDLQLQJ�WKH�VDPSOH�IOXLG�LV�
SXW�RQWR�WKH�WHVW�IL[WXUH�SDUW�RI�WKH�WHVW�VHW�DQG�WKH�WHVW�IL[WXUH�LV�FRQQHFWHG�WR�WKH�PHJRKPHWHU��:KHQ�WKH�UHVLVWLYLW\�
WHVW�IL[WXUH��WHVW�FHOO��DQG�JODVV�YLDO�FRQWDLQLQJ�WKH�WHVW�VDPSOH�RI�6(%'�LV�FRQQHFWHG�WR�WKH�PHJRKPHWHU��D�VHULHV�
UHVLVWDQFH�FLUFXLW�LV�IRUPHG��7KH�UHVLVWDQFH�RI�WKH�VDPSOH�LV�FRQQHFWHG�LQ�VHULHV�ZLWK�D�NQRZQ�YDOXH�RI�UHVLVWDQFH��LQ�
WKH�PHJRKPHWHU�� VHOHFWHG� IRU� WKH� WHVW�� 7KHVH� WZR� UHVLVWDQFH
V� �RQH� XQNQRZQ�� IRUP�D� YROWDJH� GLYLGHU� DFURVV� WKH�
UHJXODWHG� SRZHU� VXSSO\�� 7KH� RXWSXW� RI� WKLV� YROWDJH� GLYLGHU�� ZKLFK� LV� LQYHUVHO\� SURSRUWLRQDO� WR� WKH� YDOXH� RI� WKH�
XQNQRZQ� UHVLVWDQFH� �WHVW� VDPSOH��� LV� DSSOLHG� WR� DQ�DP SOLILHU� WKDW� GULYHV� WKH� PHJRKPHWHU� PHWHU� �FDOLEUDWHG� LQ�
PHJRKPV��WR�GLVSOD\�WKH�PHDVXUHG�YDOXH��

�
� G�� 7HVW�3URFHGXUHV��
�

���� 3UHOLPLQDU\�DGMXVWPHQWV���0RGHO������0HJRKPHWHU�
�

�D�� 7XUQ�XQLW�RQ��
�

�E�� 5HFDOO�VHWXS�GDWD��5HFDOO�IXQFWLRQ�LV�IRXQG�LQ�WKH�XWLOLW\�PHQX��
�

�F�� =HUR�WKH�PHJRKPHWHU�DW�����YROWV�DIWHU�FRQQHFWLQJ�ZLWK�WKH�WHVW�IL[WXUH��=HUR�IXQFWLRQ�LV�IRXQG�LQ�
WKH�XWLOLW\�PHQX��
�

���� 0HJRKPHWHU�VHW�XS��
�

�D�� 6HW�8S�0HQX�
�

��� 9ROWDJH�� � ����YROWV�
�
��� &KDQJH�7LPH�� ���VHF�
�
��� 'ZHOO�7LPH�� ��VHF�
�
��� 0HDVXUH�7LPH�� ���VHF�
�
��� 'LVFKDUJH�7LPH�� ���VHF�
�
��� 0RGH�� � $XWR�
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�
�
��� 5DQJH�� � $XWR�
�
��� /LPLW�� � �����[�����RKPV�
�
��� 6WRS�RQ�3DVV�� ���
�
���� $YHUDJH�� � ���

�
�E�� ,�2�0HQX�

�
��� 'LVSOD\�7\SH�� 3DVV�)DLO�
�
��� 5HVXOW�)RUPDW�� (QJLQHHULQJ�

 
NOTE 

 
5HPDLQGHU�RI�,�2�0HQX�LV�RSWLRQDO��

�
�F�� 8WLOLWLHV�0HQX�

�
��� 6DYH�6HW�8S�� 2SWLRQDO�
�
��� 5HFDOO�6HW�8S�� 2SWLRQDO�
�
��� =HUR�� � 5HIHU�WR�SUHOLPLQDU\�DGMXVWPHQW�DERYH��
�
��� /RFN�2XW��� 2SWLRQDO�

�
NOTE 

 
5HPDLQGHU�RI�PHQX�LV�RSWLRQDO��

�
���� 2SHUDWLRQ�

�
�D�� )LOO�D�FOHDQ�WHVW�FHOO�YLDO�WR�WKH�UHIHUHQFH�PDUN�ZLWK�D�VDPSOH��,QVHUW�WKH�FHOO�LQWR�WKH�YLDO�DQG�

ODWFK�WKH�YLDO�LQ�SODFH�ZLWK�WKH�ZLUH�KROGHU��7XUQ�WKH�YLDO��RQH�RU�WZR�TXDUWHU�WXUQV��WR�ZHW�WKH�HOHFWURGH�VXUIDFHV�DQG�
FOHDU�DQ\�HQWUDLQHG�DLU�EXEEOHV��

�
�E�� ,QVHUW�WKH�WHVW�FHOO�ZLWK�VDPSOH�LQWR�WKH�WHVW�IL[WXUH�UHFHSWDFOH��&ORVH�WKH�WHVW�IL[WXUH�OLG��3UHVV�

WKH�JUHHQ�VWDUW�NH\��7KH�PHJRKPHWHU�ZLOO�GLVSOD\�D�SDVV�RU�IDLO�PHVVDJH�RQ�WKH�LQVWUXPHQW�VFUHHQ��
�

���� &DOFXODWLRQV�
�

3� �5�.�
�
�D�� ,Q� WKH� IRUPXOD� DERYH�3� � YROXPH� UHVLVWLYLW\��.� � WKH� WHVW� FHOO� FRQVWDQW�� DQG�5� � YROXPH�DV�

LQGLFDWHG�RQ�WKH�PHJRKPHWHU��7R�GHWHUPLQH�WKH�YROXPH�UHVLVWLYLW\�RI�WKH�VDPSOH��GLYLGH�WKH�YROXPH�UHVLVWDQFH��5��
PHDVXUHG�E\�WKH�PHJRKPHWHU�E\�WKH�WHVW�FHOO�FRQVWDQW��.���$�YROXPH�UHVLVWLYLW\�HTXDO�WR�RU�JUHDWHU�WKDQ���[������RKP�
SHU�FHQWLPHWHU�LV�DFFHSWDEOH��7KH�FHOO�FRQVWDQW��.��IRU�WKH�-3)����WHVW�FHOO�LV�������FP��
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� � � �
�

�E�� ,Q�WKH�HYHQW�WKH�WHVW�FHOO�FKDQJHV��D�QHZ�OLPLW��YROXPH�UHVLVWDQFH��ZLOO�KDYH�WR�EH�FDOFXODWHG�
EDVHG�RQ�WKH�QHZ�WHVW�FHOO�FRQVWDQW��XVXDOO\�H[SUHVVHG�DV�.��DQG�HQWHUHG�LQ�WKH�PHJRKPHWHU�VHW�XS�VFUHHQ��8VLQJ�
WKH�-3)����WHVW�FHOO�FRQVWDQW�DV�D�UHIHUHQFH��FDOFXODWH�WKH�QHZ�OLPLW�DV�IROORZV��
�
� � � 3� �5�.�
� � � 5� �3.� ����[��������������� �������������RU��
� � � � � � � �����[�����RKPV�
�

���� &OHDQLQJ� FHOO�� )RU� URXWLQH� FHOO� FOHDQLQJ�� ULQVH� ZLWK� SHWUROHXP� HWKHU� DQG�Z LSH� ZLWK� D�F OHDQ� FORWK��
SDUWLFXODUO\�WKH�DUHD�EHWZHHQ�WKH�WLS�DQG�WKH�VOHHYH��8QVFUHZ�WKH�RXWHU�F\OLQGULFDO�HOHFWURGH�IURP�WKH�FHOO�ERG\��5LQVH�
ZLWK�SHWUROHXP�HWKHU�DQG�ZLSH�WKH�LQVXODWRU�DUHD�ZLWK�D�FOHDQ�FORWK��SDUWLFXODUO\�EHWZHHQ�WKH�LQQHU�HOHFWURGH�DQG�WKH�
JXDUG�ULQJ��
�
�������:DWHU�&RQWHQW��
�

D�� ,QWURGXFWLRQ��7KLV�SURFHGXUH�GHVFULEHV�WKH�PHWKRG�IRU�PHDVXULQJ�WKH�ZDWHU�FRQWHQW�RI�VLOLFDWH�HVWHU�EDVHG�
FRRODQW�ZLWK�WKH�.DUO�)LVFKHU�&RXORPHWULF�7LWUDWRU��$TXDWHVW�����7KH�$TXDWHVW���XVHV�ERWK�WKH�GHDG�VWRS�HOHFWURGH�
DQG�WKH�FRXORPHWULF�JHQHUDWLRQ�RI� LRGLQH� LQ�D�FORVHG�YHVVHO�V\VWHP��7KH�FRXORPHWULF�DGGLWLRQ�RI� LRGLQH�PDNHV�WKH�
$TXDWHVW� DQ� DEVROXWH� LQVWUXPHQW�� :KHQ� D� VDPSOH� LV� DGGHG�W R� WKH� YHVVHO� UHDJHQW�� WKH� YROWDJH� ULVHV� DFURVV� WKH�
VHQVLQJ�HOHFWURGH� WR� LQGLFDWH� WKH�ZHW� VWDWH��7KLV� WULJJHUV� WKH�FRXORPHWHU�DQG�D�F RQVWDQW� FXUUHQW� IORZ� WKURXJK� WKH�
JHQHUDWRU�SURGXFLQJ�LRGLQH�LQ�WKH�YHVVHO�UHDJHQW��7KH�LRGLQH�UHDFWV�ZLWK�WKH�ZDWHU�IURP�WKH�VDPSOH�DQG�WKH�YHVVHO�
VROXWLRQ��:KHQ�DOO�WKH�ZDWHU�KDV�UHDFWHG��WKH�YROWDJH�DW�WKH�VHQVLQJ�HOHFWURGH�GURSV��7KLV�VLJQDOV�WKH�FRXORPHWHU�WR�
VWRS��7KH�HOHFWULFDO�FKDUJH�SURGXFHG�GXULQJ� WKH� WLWUDWLRQ� LV�PHDVXUHG�FRXORPHWULFDOO\�DQG� LV�GLVSOD\HG�DV� WKH� WRWDO�
ZDWHU� FRQWHQW��6LQFH� WKH� UHDJHQW� LQ� WKH� YHVVHO� LV� UHWXUQHG� WR� DQ�L QLWLDO� VWDWH� DW� WKH�HQG�RI � HDFK� VDPSOH�DGGLWLRQ��
VHTXHQWLDO�DQDO\VLV�FDQ�EH�SHUIRUPHG�XQWLO�WKH�YHVVHO�UHDJHQW�LV�H[KDXVWHG��
�
� E�� (TXLSPHQW�DQG�0DWHULDOV��
�
� � ���� 7LWUDWRU��.DUO�)LVFKHU�&RXORPHWULF��3�1������������6ROYHQW�
�

���� *HQHUDWRU�3\ULGLQH�)UHH�����PO��6ROXWLRQ�
�

���� 9HVVHO�3\ULGLQH�)UHH�,VRSURS\O�$OFRKRO�77�,�����
�

���� 0HWKDQRO�2�0�����
�

���� 6RGLXP�+\GUR[LGH����1RUPDO�6ROXWLRQ��6����
�
�

F�� 7HVW�,QIRUPDWLRQ��
�

���� 7KH� UHIHUHQFHG�.DUO�)LVFKHU�&RXORPHWULF�7LWUDWRU�FRQVLVWV�RI�DQ�$TXDWHVW���7LWUDWRU�DQG�D�SU LQWHU��
7KH�$TXDWHVW���LV�D�PLFURSURFHVVRU�FRQWUROOHG��DXWRPDWHG�.DUO�)LVFKHU�&RXORPHWULF�7LWUDWRU��ZKLFK�LV�PDQXIDFWXUHG�
E\� 3KRWRYROW�� D�GL YLVLRQ� RI� 6HUDG\Q�� ,QF�� �)6&0� �������� ,W� LV� FRPSULVHG� RI� D� EDVH� XQLW�� ZKLFK� KRXVHV� WKH�
PLFURSURFHVVRU��D�WLWUDWLRQ�YHVVHO�DVVHPEO\��
�
� ���� WKH�VDPSOH� LV� LQVHUWHG� LQWR� WKH�7LWUDFWRU�E\�PHDQV�RI�D�VDPSOH�V\ULQJH��7KH�VDPSOH�ZLOO�EH�WDNHQ�
IURP� WKH� VDPSOH� FRQWDLQHU� DQG�L QMHFWHG� LQWR� WKH� 7LWUDWRU
V� YHQW� KROH� RU� LWV� VHSWXP� RSHQLQJ�� $W� WKLV� SRLQW�� WHVW�
SDUDPHWHUV�DQG�RWKHU�GDWD�DUH�LQSXW�WR�WKH�$TXDWHVW���7LWUDWRU�YLD�D�VSLOO�UHVLVWDQW�NH\SDG�RQ�WKH�EDVH��7KH�WLWUDWLRQ�LV�
WKHQ�LQLWLDWHG��YLD�WKH�NH\SDG��DQG�WKH�$TXDWHVW���SURFHHGV�WR�DXWRPDWLFDOO\�SHUIRUP�WKH�WLWUDWLRQ���
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�
�
8SRQ� GHWHFWLRQ� RI� WKH� WLWUDWLRQ� HQG�SRLQW�� WKH� UHVXOWV� DUH� GLVSOD\HG�RQ�W KH�EDVH
V� VL[WHHQ� FKDUDFWHU� DOSKDQXPHULF�
GLVSOD\��7KLV�YDOXH�FDQ�EH�JLYHQ�LQ�WHUPV�RI�PLFURJUDPV��SHUFHQW�ZDWHU��RU�330��SDUWV�SHU�PLOOLRQ���7KH�SULQWHU�WKDW�LV�
SURYLGHG�ZLWK�WKH�$TXDWHVW���FDQ�WKHQ�EH�XVHG�WR�REWDLQ�KDUG�FRSLHV�RI�WKH�WHVW�UHVXOWV��
�

���� 7KH�VLOLFDWH� LQ� WKH�6(%'�ZLOO� UHDFW�ZLWK� WKH�UHDJHQW� WR�SURGXFH�ZDWHU�RYHU�DQ�H[WHQGHG�SHULRG�RI�
WLPH��7KH�DGGLWLRQ�RI�ZDWHU�WR�WKH�VROXWLRQ�ZLOO�JLYH�LQDFFXUDWH�UHVXOWV��,Q�RUGHU�WR�UHPHG\�WKH�VLWXDWLRQ��QHZ�VROXWLRQ�
DQG�UHDJHQW�ZLOO�EH�XVHG�HYHU\����KRXUV��

�
���� 6SHFLILFDWLRQV�IRU�WKH�$TXDWHVW���DUH�DV�IROORZV��

�
�D�� $FFXUDF\�� � ��PLFURJUDP�RU�������ZKLFKHYHU�LV�JUHDWHU��
�
�E�� &DSDFLW\�� � 5HDGRXWV�WR���������PLFURJUDPV�RI�ZDWHU��
�
�F�� 5DQJH�� � ��330�WR������PRLVWXUH��
�
�G�� 5DWH��� � �����PLFURJUDPV�RI�ZDWHU�SHU�PLQXWH��
�
�H�� (OHFWULFDO�� � ����9��������+]�����:DWWV�

�
G�� 7HVW�3URFHGXUHV��

�
���� ,QVWUXPHQW�6HW�8S�

�
�D�� 3ODFH�WKH�$TXDWHVW���LQVWUXPHQW�RQ�WKH�ODERUDWRU\�EHQFK�LQ�DQ�DUHD�DZD\�IURP�GLUHFW�VXQOLJKW�

DQG�VRXUFHV�RI�KHDW�VXFK�DV�RYHQV��
�
�E�� +DQGOH�WKH�JHQHUDWRU�DVVHPEO\�E\�WKH�7HIORQ�FROODU��

�
�F�� +ROGLQJ� WKH� YHVVHO� FRYHU�ZLWK� WKH� WKXPEVFUHZV� IDFLQJ� DZD\� IURP� \RX�� IHHG� WKH� JHQHUDWRU�

SOXJV�DQG�ZLUHV�WKURXJK�WKH�ODUJHU�WKUHDGHG�RSHQLQJ��:KLOH�JHQWO\�SXOOLQJ�WKH�ZLUHV�RXW�RI�WKH�ZD\�RI�WKH�WKUHDGV��
LQVHUW�WKH�HQG�RI�WKH�JHQHUDWRU�WKDW�LV�RSHQHG�LQWR�WKH�FRYHU��&DUHIXOO\�VFUHZ�WKH�JHQHUDWRU�LQWR�FRYHU��
�

NOTE 
 

'R�QRW�RYHUWLJKWHQ�JHQHUDWRU�LQ�WKH�YHVVHO�FRYHU��
�

�G�� /LJKWO\� DQG� HYHQO\� JUHDVH� WKH� JURXQG� JODVV� ULP� RI� WKH�3\UH[� YHVVHO� MDU�ZLWK� WKH�3KRWRYROW�
VSHFLDO�VHDODQW��&KHFN�WR�VHH�WKDW�WKH�WKUHH�WKXPEVFUHZ�IDVWHQHUV�RQ�WKH�FRYHU�DUH�IXOO\�XQVFUHZHG�DQG�H[WHQGHG��
�
� � � �H�� 3ODFH�D�FOHDQ�DQG�GU\�PDJQHWLF�VWLU�EDU�LQWR�WKH�YHVVHO�MDU��
�

�I�� &DUHIXOO\�MRLQ�WKH�WLWUDWLRQ�YHVVHO�MDU�DQG�FRYHU�ZLWK�WKH�JHQHUDWRU�DVVHPEO\��7ZLVW�WKH�FRYHU�
JHQWO\�WR�VSUHDG�WKH�VHDODQW��)LQJHU�WLJKWHQ�WKH�WKXPEVFUHZ�JUDVSV�WKH�OLS�RI�WKH�YHVVHO�MDU�VHFXUHO\��
�
� � � �J�� ,QVWDOO�D�PHPEUDQH�VHSWXP��
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�
� �K�� /LJKWO\�JUHDVH�WKH�JURXQG�JODVV�FROODU�DUHD�RI�WKH�VHQVRU�HOHFWURGH��,QVHUW�WKH�HOHFWURGH�LQWR�
WKH� VPDOO� RSHQLQJ� RI� WKH� YHVVHO� FRYHU�� &DUHIXOO\� DQG�JHQW O\� VHDO� WKH� FROODU� LQWR� WKH� FRYHU�� $VVXUH� WKH� WZR� FLUFOH�
SODWLQXP�ULQJV�DW�WKH�HQG�RI�WKH�HOHFWURGH�DUH�SDUDOOHO�WR�HDFK�RWKHU�DQG�WR�WKH�VLGH�DUHD�RI�WKH�YHVVHO�MDU�FORVHVW�WR�
WKHP��
�
� � � �L�� (QWHU�WKH�WHVW�SDUDPHWHUV�LQWR�WKH�$TXDWHVW���YLD�WKH�NH\SDG��
�

���� 3\ULGLQH�)UHH�5HDJHQW�6HW�XS�
�

�D�� ,Q�DQ�H[KDXVW�KRRG�RU�ZHOO�YHQWLODWHG�DUHD�� UHPRYH� WKH�VHSWXP�KROGHU�FDS�DQG�PHPEUDQH�
IURP�WKH�YHVVHO�FRYHU��SODFH�WKH�IXQQHO�VXSSOLHG�LQWR�WKH�VHSWXP�VXSSRUW��DQG�DGG�WKH�HQWLUH�FRQWHQWV�RI�D�ERWWOH�RI�
YHVVHO�UHDJHQW��5HPRYH�WKH�IXQQHO�DQG�UHSODFH�WKH�VHSWXP�DQG�FDS��

�
�E�� 5HPRYH�WKH�JHQHUDWRU�FDS�DQG�XVLQJ�D�JODVV�V\ULQJH��DGG�DSSUR[LPDWHO\�����PO�RI�S\ULGLQH�

IUHH�JHQHUDWRU�VROXWLRQ�WR�WKH�JHQHUDWRU��5HSODFH�WKH�JHQHUDWRU�FDS��
�
�F�� 3ODFH�WKH�YHVVHO�MDU�RQWR�WKH�$TXDWHVW���LQVLGH�WKH�SODVWLF�UHWDLQLQJ�ULQJ��
�
�G�� 3OXJ� WKH� WZR� EDQDQD�SO XJV� IURP� WKH� JHQHUDWRU� LQWR� WKH� WZR� EDQDQD� MDFNV� RQ� EDFN� RI� WKH�

$TXDWHVW����EODFN�WR�EODFN�DQG� UHG�WR�UHG� IRU�SURSHU�SRODULW\��3OXJ� WKH�VHQVLQJ�HOHFWURGH�SOXJ� LQWR� WKH�VPDOOHU� WZR�
MDFNV��WKH�ODUJHU�VHQVRU�SOXJ�JRHV�LQWR�WKH�VPDOO�UHG�MDFN��

�
�H�� 3OXJ�WKH�SRZHU�FDEOH�RI�WKH�$TXDWHVW���LQWR�D�����YDF�JURXQGHG�UHFHSWDFOH��

�
NOTE 

 
$VVXUH�WKH�$TXDWHVW���GRHV�QRW�VKDUH�LWV�SRZHU�OLQH�ZLWK�GHYLFHV�FDSDEOH�RI�FDXVLQJ�SRZHU�
OLQH�GLVWXUEDQFHV�VXFK�DV�PRWRU��FRPSUHVVRUV��UHIULJHUDWRUV�DQG�RYHQV��

�
� � � �I�� 6ZLWFK�RQ�SRZHU��7KH�$TXDWHVW���ZLOO�SHUIRUP�LQWHUQDO�GLDJQRVWLFV��WKHQ�GLVSOD\�VHOHFW�PRGH��
�

NOTE 
 

2QFH�WKH�$TXDWHVW���LV�ILUVW�WXUQHG�RQ��ZDLW����PLQXWHV�EHIRUH�SHUIRUPLQJ�D�VDPSOH�DVVD\��
7KLV� WLPH� DOORZ� WKH� LQVWUXPHQW� DQG�Y HVVHO� DVVHPEO\� WR� VWDELOL]H� LQ� LWV� QHZ� ZRUNLQJ�
HQYLURQPHQW�� 3KRWRYROW� S\ULGLQH�IUHH� UHDJHQW� GRHV� QRW� UHTXLUH� WKH� XVH� RI� DQ\� QHXWUDOL]LQJ�
UHDJHQW��

�
�J�� 'LSVZLWFK�VHWWLQJ�VKRXOG�EH�������������83�DQG�������������'2:1��

�
�K�� 7XUQ�RQ�WKH�$TXDWHVW����DQG�ZKHQ�VHOHFW�PRGH�LV�GLVSOD\HG�SUHVV�PRQLWRU��

�
�L�� 3UHVV�WKH�ILUVW�NH\�RQ�WKH�OHIW�RI�WKH�XSSHU���NH\V�WKDW�FRUUHVSRQG�WR�VHQ��

�
�M�� $W�WKLV�WLPH�\RX�ZLOO�VHH�ZHW�GU\�VWDWXV�ZKLFK�ZLOO�XVXDOO\�VKRZ�WKH�UHDJHQW�EHLQJ�DW�VHW�SRLQW�RU�

�VOLJKWO\�ZHW��WKLV�ZLOO�EH�GLVSOD\HG�RQ�WKH�$TXDWHVW���DV�IROORZV��
� � � � :(7«����A««�'5<��
�

� �N�� :KHQ� WKH�YHVVHO� LV�DW� VHW�SRLQW�D�FDUHW� �A��RQ�WKH�GRWWHG� OLQH�ZLOO�DSSHDU��7KH� LQVWUXPHQW� LV�
UHDG\�WR�SHUIRUP�DVVD\V��
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�
�
�

���� 330�0RLVWXUH�$VVD\��
�

�D�� 3UHVV�VHW�XS��
�

�E�� 3UHVV�WKH�IRXUWK�ZKLWH�IXQFWLRQ�NH\�XQGHU�:7��
�

�F�� 3UHVV�WKH�IRXUWK�ZKLWH�IXQFWLRQ�NH\�XQGHU�12�WR�HQWHU�LQ�D�VLQJOH�VDPSOH�ZHLJKW��
�

�G�� 3UHVV�WKH�IRXUWK�ZKLWH�IXQFWLRQ�NH\�XQGHU�12�WR�DOORZ�PDQXDO�HQWU\�RI�VDPSOH�ZHLJKW��
�

�H�� 3UHVV�FOU�WR�UHPRYH�WKH�ZHLJKW�YDOXH�VWRUHG�LQ�PHPRU\��
�

�I�� .H\�WKH������PJ�DV�WKH�ZHLJKW�RI�WKH�VDPSOH�DQG�SUHVV�HQWHU��7KH�$TXDWHVW�9,,,�ZLOO�EHHS�DV�LW�
VWRUHV�WKH�YDOXH�LQ�PHPRU\��
�

NOTE 
 

,Q�RUGHU�IRU�WKH�$TXDWHVW���PLFURSURFFHVVRU�WR�FRPSXWH�ZDWHU�FRQWHQW�LQ�SSP�E\�ZHLJKW�� LW�
PXVW�NQRZ�WKH�ZHLJKW�RI�WKH�IOXLG�VDPSOH��6(%'�KDV�D�VSHFLILF�JUDYLW\�RI������ZHLJKLQJ�����
JUDPV�SHU�PO��
�
7KH� VDPSOH� VL]H� RI� ��P O�� WKHUHIRUH�� UHSUHVHQWV� D�V DPSOH� ZHLJKW� RI� ���� JUDPV� RU� ����
PLOOLJUDPV��PJ���$�VDPSOH�VL]H�RI���PO��WKHUHIRUH��UHSUHVHQWV�D�VDPSOH�ZHLJKW�RI������PJ��

�
�J�� $JDLQ�SUHVV�VHW�XS�DQG�WKLV�WLPH�SUHVV�WKH�ILUVW�IXQFWLRQ�NH\�WR�FKRRVH�XQLW��

�
�K�� 0&*�3&7�330�ZLOO�EH�GLVSOD\HG��3UHVV�WKH�WKLUG�IXQFWLRQ�NH\�WR�FKRRVH�SSP��

�
CAUTION 

 
,I� WKH� WHVW� VHW�KDV�QRW�EHHQ�XVHG� IRU����KRXUV�RU�PRUH�� LQLWLDO� WHVW� UHVXOWV�PD\� WHQG� WR�EH�
LQDFFXUDWH��3HUIRUP�WZR�RU�WKUHH�DQDO\VLV��XVLQJ�VSDUH�6(%'�WR�DOORZ�WKH�WHVW�VHW�WR�VWDELOL]H��
�

NOTE 
 

6LQFH�WKH�ZHLJKW�DQDO\VLV� LV� WR�EH�EDVHG�RQ�WKH�ZHLJKW� WUDQVIHUUHG��FDUH�PXVW�EH�WDNHQ�WR�
UHPRYH�DOO�DLU�EXEEOHV�IURP�ERWK�WKH�V\ULQJH�DQG�WKH�QHHGOH��
�
&DUHIXO�ZLSLQJ�RI�WKH�OLTXLG�FOLQJLQJ�WR�WKH�QHHGOH�LV�UHTXLUHG�IRU�SUHFLVLRQ��'R�QRW�GUDZ�WKH�
WLVVXH�DOO�WKH�ZD\�RYHU�WKH�HQG�RI�WKH�QHHGOH��:LSH�WR�MXVW�WKH�HGJH�RI�WKH�QHHGOH�WLS�DQG�WKHQ�
VWRS��%ORW�WKH�PHPEUDQH�VHSWXP�EHWZHHQ�VDPSOHV��

�
� �L�� 5HPRYH�WKH�FDS�IURP�WKH�VDPSOH�ERWWOH��8VLQJ�D�FOHDQ��GU\����PO�JODVV�K\SRGHUPLF�V\ULQJH�

ILWWHG�ZLWK�������LQFK�QHHGOH��VORZO\�GUDZ�DSSUR[LPDWHO\���PO�RI�VDPSOH�IOXLG�IURP�WKH�VDPSOH�ERWWOH�LQWR�WKH�V\ULQJH��
:LWKGUDZ�WKH�SOXQJHU�SDVW�WKH���PO�PDUN��&RDW�WKH�LQWHULRU�ZDOOV�RI�WKH�V\ULQJH�ZLWK�WKH�6(%'��'HSUHVV�WKH�SOXQJHU�
DQG�H[SHO�WKH���PO�RI�6(%'�LQWR�D�ZDVWH�FRQWDLQHU��:LSH�QHHGOH�FOHDQ��

�
�M�� 8VLQJ� WKH� VDPH� ���P O� JODVV� K\SRGHUPLF� V\ULQJH� ILWWHG�ZLWK� ������ LQFK� QHHGOH�� VORZO\� GUDZ�

DSSUR[LPDWHO\���PO�RI�VDPSOH�RI�IOXLG�IURP�VDPSOH�ERWWOH�LQWR�WKH�V\ULQJH��
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�
�

�N�� :LWK�WKH�QHHGOH�SRLQWHG�XS��DOORZ�WKH�DLU�EXEEOHV�WR�ULVH�WR�WKH�WLS��3ODFH�WKH�ZLSLQJ�PDWHULDO�
KDOIZD\�RYHU� WKH�QHHGOHSRLQW�DQG�V ORZO\�H[SHO� LQWR�ZLSLQJ�PDWHULDO�DQ\�DLU� WUDSSHG� LQ� WKH�V\ULQJH�DQG�DQ\� IOXLG� LQ�
H[FHVV�RI���PO��6\ULQJH�VKRXOG�QRZ�FRQWDLQ�H[DFWO\���PO�RI�VDPSOH�IOXLG�DQG�QR�DLU��&OHDQ�WKH�QHHGOH�ZLWK�ZLSLQJ�
PDWHULDO��

�
�O�� 3UHVV�VHW�XS��7KH� WKLUG�RSWLRQ� LV�GO\��SUHVV� WKH�ZKLWH�SDG��1H[W�PHQX�ZLOO�GLVSOD\�PFJ� WLPH��

3UHVV�WKH�VHFRQG�SDG�FRUUHODWLQJ�WR�WLPH��3UHVV�WKH�FOU�NH\�RQ�WKH�NH\SDG�DQG�HQWHU������7KLV�LV�����PLQXWHV�RU����
VHFRQGV�RI�D�GHOD\�LQ�WKH�WLWUDWLRQ��)LQDOO\�SUHVV�HQWHU��1RZ�WKH�LQVWUXPHQW�ZLOO�GHOD\�WKH�VWDUW�RI�WKH�WLWUDWLRQ�E\����
VHFRQGV�DIWHU�WKH�LQLWLDO���VHFRQG�LQMHFWLRQ�SHULRG�KDV�HODSVHG��

�
� �P�� 3UHVV� VWDUW�� ,QWURGXFH� VDPSOH� LPPHGLDWHO\� DQG�DGG�V DPSOH� ��V HF� LV� GLVSOD\HG� DV� IROORZV���

,QVHUW�QHHGOH� WKURXJK�PHPEUDQH�VHSWXP�RQ�VDPSOLQJ�SRUW� LQ�YHVVHO�FRYHU�XQWLO� LW� LV�EHORZ�WKH� OHYHO�RI� WKH�YHVVHO�
VROXWLRQ�DQG�GLVFKDUJH�SUHFLVHO\���PO�RI�IOXLG�GLUHFWO\�LQWR�WKH�YHVVHO�VROXWLRQ��5HPRYH�WKH�QHHGOH�IURP�VDPSOLQJ�SRUW��
$IWHU���VHFRQGV��WKH�GLVSOD\�ZLOO�VKRZ�GHOD\�IRU�����PLQXWHV�DQG�EH�DXWRPDWLFDOO\�IROORZHG�E\�WLWUDWLRQ��

�
�Q�� $W�WKH�HQG�RI�WKH�WLWUDWLRQ��WKH�ZHLJKW�WKDW�LV�LQ�PHPRU\�ZLOO�EH�GLVSOD\HG�DV�D�FRQILUPDWLRQ�WHVW��

,I�LW�LV�WKH�FRUUHFW�ZHLJKW��PHUHO\�SUHVV�HQWHU�DQG�WKH�UHVXOWV�RI�WKH�DVVD\�ZLOO�EH�GLVSOD\HG�LQ�SDUWV�SHU�PLOOLRQ�ZDWHU��
�

NOTE 
,I� WKH� VDPSOH� ZHLJKW� GLVSOD\HG� DIWHU� WLWUDWLRQ� LV� LQFRUUHFW�� SUHVV� FOU� DQG�HQW HU� WKH� FRUUHFW�
ZHLJKW�IROORZHG�E\�HQWHU��,I�\RX�DUH�DVVD\LQJ�D�QXPEHU�RI�VDPSOHV�RI�WKH�VDPH�ZHLJKW��\RX�
ZLOO�RQO\�QHHG�WR�HQWHU�WKLV�ZHLJKW�RQFH��5HVXOWV�RI�ZDWHU�DQDO\VLV�VKRXOG�EH�UHSRUWHG�DV�DQ�
DYHUDJH�RI�DW�OHDVW�WKUHH�UXQV��5HVXOWV�DUH�FRQVLGHUHG�WR�KDYH�JRRG�UHSHDWDELOLW\�LI�WKH\�DUH�
ZLWKLQ����SSP�RI�HDFK�RWKHU��

�
�R�� 5HSHDW� VWHS�P� DERYH� IRU� QH[W� LQMHFWLRQ� RI� WKH� VDPH� VDPSOH�� ,I� D�GL IIHUHQW� VDPSOH� LV� WR� EH�

LQMHFWHG��UHSHDW�VWHS�O�DERYH��
�
�S�� 7KRURXJKO\�FOHDQ�WKH�V\ULQJH��DWWDFKHG�QHHGOH�DQG�SOXQJHU�ZLWK�PHWKDQRO�DQG�DOORZ�WKHP�WR�

DLU�GU\��,I�DQ�H[SORVLRQ�SURRI�RYHQ�LV�DYDLODEOH��SODFH�WKH�V\ULQJH�ZLWK�SOXQJHU�RXW�RI�WKH�EDUUHO�LQWR�WKH�RYHQ�DW�����
����GHJUHHV�)�RU�������GHJUHHV�&��$IWHU���PLQXWHV��UHPRYH�WKH�DSSDUDWXV�IURP�WKH�RYHQ�XVLQJ�SURWHFWLRQ�IRU�WKH�
KDQGV� DQG� LQVHUW� WKH� SOXQJHU� LQWR� WKH� V\ULQJH� EDUUHO�� $OORZ� LW� WR� FRRO� WR� URRP� WHPSHUDWXUH� �DSSUR[LPDWHO\� ��W R� ��
PLQXWHV���

�
H�� &OHDQLQJ�*HQHUDWRU�IRU�6LOLFDWH�'LHVWHU��

�
���� 7KH� ERWWRP� HQG� RI� WKH� JHQHUDWRU� DVVHPEO\� FRQVLVWV� RI� D�SRU RXV� 3\UH[� JODVV� IULW��:LWK� XVH�� WKH�

PLQXWH�IOXLG�SDVVDJHV�LQ�WKH�IULW�ZLOO�EHFRPH�FORJJHG��UHWDUGLQJ�WKH�WUDQVIHU�RI�JHQHUDWRU�VROXWLRQ�WR�YHVVHO�VROXWLRQ�
GXULQJ� WLWUDWLRQ�� 7KLV� FRQGLWLRQ� PD\� EH�L QGLFDWHG� E\� WKH� HUURU� GLVSOD\� JHQ�RY HUYROWDJH� DQG�F DQ� EH� FRUUHFWHG� E\�
FOHDQLQJ�WKH�IULW���7KLV�GLVSOD\�GRHV�QRW�DOZD\V�RFFXU���

�
 

 
�
'R� QRW� JHW� VRGLXP� K\GUR[LGH� �1D2+�� VROXWLRQ� LQ� H\HV�� RQ�V NLQ�� RU� RQ�F ORWKLQJ�� LW� FDXVHV�
VHYHUH�EXUQV��'R�QRW�WDNH�LW�LQWHUQDOO\��:HDU�JORYHV�DQG�ZHDU�JRJJOHV��RU�IDFH�VKLHOG��ZKHQ�
KDQGOLQJ�� &RQWLQXRXVO\� VWLU� VROXWLRQ� ZKLOH� DGGLQJ� FRPSRXQG�� DGG�L W� VORZO\� WR� VXUIDFH� RI�
VROXWLRQ� WR�DYRLG�YLROHQW� VSODWWHULQJ��/LPLW� WKH�KHDW� ULVH� WR���q)� ���q&��SHU�PLQXWH��'R�QRW�
DOORZ�WHPSHUDWXUH�RI�VROXWLRQ�WR�H[FHHG����q)����q&��ZKHQ�PL[LQJ��'R�QRW�XVH�RQ�DOXPLQXP�
SDUWV��UHDFWLRQ�ZLWK�DOXPLQXP�IRUPV�ODUJH�YROXPHV�RI�K\GURJHQ�JDV��)OXVK�DUHD�RI�VSLOODJH�RU�
OHDNDJH�ZLWK�ZDWHU�VSUD\��

WARNING 
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�
���� 7KH�JHQHUDWRU�IULW�LV�FOHDQHG�E\�VRDNLQJ�LW�LQ�D�VRGLXP�K\GUR[LGH��FDXVWLF��VROXWLRQ�����WDEOH������DQG�

DSSO\LQJ� D�YDFXXP� WR� WKH� WRS� RI� WKH� JHQHUDWRU� DVVHPEO\�� 7KH� YDFXXP�SXOOV� WKH� FDXVWLF� VROXWLRQ� WKURXJK� WKH� IULW��
RSHQLQJ�XS�WKH�SRUH�VWUXFWXUH��7R�FOHDQ�IULW��SURFHHG�DV�IROORZV��

�
� �D�� 5HPRYH�SRZHU�IURP�WKH�$TXDWHVW���E\�VZLWFKLQJ�WKH�SRZHU�RII�LQ�EDFN�RI�WKH�LQVWUXPHQW��
�
� �E�� 'LVFRQQHFW�WKH�JHQHUDWRU�DQG�VHQVLQJ�HOHFWURGH�FDEOHV�IURP�WKH�MDFNV��
�

� � �F�� /RRVHQ� WKH� WKUHH� WKXPEVFUHZV�RQ�WKH�YHVVHO�FRYHU�DQG�VZLQJ�SDZOV�DZD\�IURP�WKH�WLWUDWLRQ�
YHVVHO��8VH�JHQWOH�WZLVWLQJ�PRWLRQ�WR�ORRVHQ�JUHDVH�VHDO�DQG�UHPRYH�FRYHU��
�

� �G�� 5HPRYH� JHQHUDWRU� FDS� IURP� JHQHUDWRU� DVVHPEO\� DQG�SRXU � XVHG� JHQHUDWRU� VROXWLRQ� LQWR� DQ�
DSSURYHG�ZDVWH�FRQWDLQHU��
�

� �H�� 3RXU�XVHG�YHVVHO�VROXWLRQ�LQWR�WKH�VDPH�ZDVWH�FRQWDLQHU�XVHG�VWHS���E������%H�FDUHIXO�QRW�WR�
SRXU� RXW� WKH�PDJQHWLF� VWLUULQJ� EDU�� 6HDO� WKH�ZDVWH� FRQWDLQHU��1H[W� WUDQVIHU� WKH�PDJQHWLF� VWLUUHU� EDU� IURP� WLWUDWLRQ�
YHVVHO�RQWR�D�FOHDQ�ZLSLQJ�FORWK��:LSH�DQG�GU\�VWLUULQJ�EDU��
�

CAUTION 
 

'R�QRW�VHSDUDWH�WKH�VHQVRU�DQG�JHQHUDWRU�DVVHPEO\�IURP�WKH�WHIORQ�FRYHU��
�
� �I�� *UDVS�7HIORQ�PRXQWLQJ�FROODU�RQ�JHQHUDWRU�DVVHPEO\�DQG�UHPRYH�IURP�YHVVHO�FRYHU�E\�
FDUHIXOO\�XQVFUHZLQJ�WKUHDGHG�VHFWLRQ��5HPRYH�VHQVLQJ�HOHFWURGH�DQG�ZLSH�LW�FOHDQ��
�
� �J�� 8VLQJ�WKH�HPSW\�WLWUDWLRQ�YHVVHO��VWDQG�VHQVRU�DQG�JHQHUDWRU�DVVHPEO\�WR�EH�FOHDQHG�LQ�HPSW\�
YHVVHO��3RXU�WHFKQLFDO�JUDGH�RQH�1RUPDO���1��VRGLXP�K\GUR[LGH��1D2+��VROXWLRQ�LQWR�WKH�HPSW\�YHVVHO�MDU�XQWLO�D�
OHYHO�RI�DSSUR[LPDWHO\���LQFKHV�LV�UHDFKHG��
�
� �K�� 3RXU�DGGLWLRQDO�VROXWLRQ�LQWR�WRS�RSHQLQJ�RI�JHQHUDWRU�DVVHPEO\��MXVW�HQRXJK�WR�FRYHU�WKH�IULW��
�
� �L�� $OORZ� JHQHUDWRU� DVVHPEO\� WR� VRDN� ��KRXU V�� RU� ORQJHU�� LQ� WKH� VRGLXP� K\GUR[LGH� VROXWLRQ��
3HULRGLFDOO\�REVHUYH�IOXLG�OHYHO�LQVLGH�JHQHUDWRU��$Q�LQFUHDVH�LQ�OHYHO�ZLOO�LQGLFDWH�SDUWLDO�FOHDULQJ�RI�WKH�IULW��WKH�RSHQ�
IULW� DOORZV� IOXLG� WR� WUDQVIHU� IURP� WKH� YHVVHO� LQWR� WKH� JHQHUDWRU�� 8SRQ� FRPSOHWLRQ� RI� VRDNLQJ�� GLVFDUG� XVHG� 1D2+�
VROXWLRQ�LQWR�DQ�DSSURYHG�ZDVWH�FRQWDLQHU��RU�GLVSRVH�E\�DSSURYHG�PHWKRGV��
�
� �M�� ([SHGLWH�FOHDQLQJ�RI�SRURXV�IULW�DIWHU�VRDNLQJ�SURFHGXUH�E\�WKH�DSSOLFDWLRQ�RI�D�YDFXXP��QRW�WR�
H[FHHG����LQFKHV�PHUFXU\��+J��� WR� WKH�JHQHUDWRU�DVVHPEO\��5HTXLUHG�YDFXXP�FDQ�EH�REWDLQHG�XVLQJ�WKH�V\ULQJH�
DQG�YDOYH�SURYLGHG�ZLWK�FRQWDPLQDWLRQ�$QDO\VLV�.LW��SDUW�1R����/�����/RFDOO\�IDEULFDWH�UHTXLUHG�DGDSWHUV�WR�FRQQHFW�
YDFXXP�VRXUFH�WR�JHQHUDWRU��XVLQJ�PRGLILHG�UXEEHU�RU�FRUN�VWRSSHU�WR�FRQQHFW�YDFXXP�OLQH�WR�RSHQ�HQG�RI�JHQHUDWRU��
�
� �N�� 3ODFH�IUHVK�VRGLXP�K\GUR[LGH�VROXWLRQ�LQ�HPSWLHG�WLWUDWLRQ�YHVVHO��HQRXJK�WR�SDUWLDOO\�FRYHU�WKH�
JHQHUDWRU� DVVHPEO\� ZKHQ� LW� LV� SODFHG� LQ� WKH� WLWUDWLRQ� YHVVHO�� $SSO\� YDFXXP� WR� JHQHUDWRU� DVVHPEO\� XQWLO� FDXVWLF�
FOHDQLQJ� VROXWLRQ� IORZV� IUHHO\� IURP� WKH� YHVVHO� MDU� WR� WKH� LQVLGH� RI� WKH� JHQHUDWRU�� &DUHIXOO\� REVHUYH� IOXLG� OHYHO� LQ�
JHQHUDWRU�DQG�DVVXUH�WKDW�IOXLG�LV�QRW�VXFNHG�LQWR�YDFXXP�OLQH��$�ILOWHULQJ�IODVN�PD\�EH�LQVWDOOHG�DV�D�WUDS�EHWZHHQ�WKH�
JHQHUDWRU�DQG�WKH�YDFXXP�SXPS��,I�UHTXLUHG��SRXU�H[FHVV�IOXLG�IURP�JHQHUDWRU�DVVHPEO\�WR�ZDVWH��
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�
�

�O�� :KHQ� IULW� KDV� EHHQ�F OHDQHG�� UHPRYH� VHQVRU� DQG�JHQHU DWRU� DVVHPEO\� IURP� YHVVHO� MDU� DQG�
GLVFDUG� FDXVWLF� VROXWLRQ� LQWR� DQ� DSSURYHG� ZDVWH� FRQWDLQHU�� RU� GLVSRVH� E\� DSSURYHG� PHWKRGV�� 5LQVH� JHQHUDWRU�
DVVHPEO\�DQG�YHVVHO�MDU�XVLQJ�JHQHURXV�DPRXQWV�RI�ZDWHU��SUHIHUDEO\�KRW��

�
�P�� 5HWXUQ� JHQHUDWRU� DVVHPEO\� WR� WKH� YHVVHO� MDU� DQG�SDU WLDOO\� ILOO� YHVVHO� ZLWK� ZDWHU� �WDS� RU�

GHLRQL]HG���8VLQJ�YDFXXP�SURFHGXUH�VSHFLILHG�LQ�VWHSV��M���DQG��N����IOXVK�IULW�ZLWK�ZDWHU�WR�UHPRYH�UHVLGXDO�FDXVWLF�
VROXWLRQ��

�
�Q�� 5HPRYH�JHQHUDWRU�DVVHPEO\�IURP�YHVVHO�MDU�DQG�GLVFDUG�ZDWHU��
�

 
 

0HWKDQRO� LV� IODPPDEOH� �� 'R� QRW� XVH� QHDU� RSHQ�I ODPHV�� QHDU� ZHOGLQJ� DUHD�� RU� RQ� KRW�
VXUIDFHV�� 'R� QRW� VPRNH� ZKHQ� XVLQJ� LW�� DQG�GR�QRW � XVH� LW� ZKHUH� RWKHUV� DUH� VPRNLQJ��
3URORQJHG� RU� UHSHDWHG� LQKDODWLRQ� RI� YDSRU� FDQ� FDXVH� H\H� LUULWDWLRQ�� GURZVLQHVV�� DQG�
KHDGDFKH�� ,QJHVWLRQ� PD\� EH� IDWDO� RU� PD\� FDXVH� H\H� GDPDJH�� ,I� YDSRU� FRQWDFWV� H\HV��
LPPHGLDWHO\�IOXVK�H\HV�ZLWK�ODUJH�DPRXQWV�RI�ZDWHU��,PPHGLDWHO\�UHPRYH�VROYHQW�VDWXUDWHG�
FORWKLQJ��,I�YDSRU�FDXVH�GURZVLQHVV��UHPRYH�DIIHFWHG�SHUVRQ�IURP�DUHD�DQG�H[SRVH�WR�IUHVK�
DLU��:KHQ�KDQGOLQJ�RU�DSSO\LQJ� OLTXLG�DW�DLU�H[KDXVWHG�ZRUNEHQFK��ZHDU�DSSURYHG�JRJJOHV�
DQG� JORYHV��:KHQ�KDQGOLQJ�RU� DSSO\LQJ� OLTXLG� DW� XQH[KDXVWHG�ZRUNEHQFK��ZHDU� DSSURYHG�
UHVSLUDWRU��JRJJOHV�DQG�JORYHV��

�
�R�� 5HPRYH�UHVLGXDO�ZDWHU�IURP�JHQHUDWRU�DVVHPEO\�E\�SXOOLQJ�0HWKDQRO� WKURXJK�JHQHUDWRU�ZLWK�

YDFXXP��DV�GHVFULEHG�LQ�VWHSV��M��DQG��N���DQG�WKHQ�GU\LQJ�LQ�RYHQ��LI�DYDLODEOH��DW�����WR����q)�����WR���q&��IRU�D�
SHULRG�RI���KRXUV��,I�QR�RYHQ�LV�DYDLODEOH��DOORZ�WR�DLU�GU\�EHIRUH�XVH��6WRUH�JHQHUDWRU�LQ�GHVLFFDWRU�LI�DYDLODEOH��XQWLO�
QHHGHG��

�
�S�� ,Q� VRPH� FDVHV�� EHFDXVH� RI� ODFN� RI� HTXLSPHQW�� LW� PD\� QRW� EH�SRV VLEOH� WR� FOHDQ� WKH� IULW� LQ�

VKLSERDUG�ODERUDWRULHV��,Q�WKHVH�FDVHV�WKH�ODERUDWRU\�VKRXOG�FKDQJH�WKH�JHQHUDWRU�DVVHPEO\��7KH�DVVHPEOLHV�ZKLFK�
QHHG�FOHDQLQJ�RI�WKH�IULWV�VKRXOG�EH�UHWDLQHG�DQG�VXEVHTXHQWO\�WDNHQ�WR�D�VKRUH�EDVHG�ODERUDWRU\�ZKHUH�FOHDQLQJ�FDQ�
EH�DFFRPSOLVKHG��

�
� I�� &DOLEUDWLRQ��
�

NOTE 
 

7KH� $TXDWHVW� �� GRHV� QRW� UHTXLUH� FDOLEUDWLRQ�� +RZHYHU�� D�XV HU� FDOLEUDWLRQ� SURFHGXUH� LV�
SURYLGHG� VR� WKDW� WKH�XVHU� FDQ�TXLFNO\� FRQILUP� WKDW� WKH� LQVWUXPHQW� LV� LQGHHG� WLWUDWLQJ�ZDWHU�
DFFXUDWHO\�� 8VHU� FDOLEUDWLRQ� LV� JHQHUDOO\� GRQH� HYHU\� ��P RQWKV� RU� DV� QHHGHG�� ZKHQHYHU�
HUURQHRXV�UHVXOWV�DUH�VXVSHFWHG���
�
���� 6HW�$TXDWHVW���WR�PFJ�PRGH��VHH�SDUDJUDSK�'��J��DQG��K����

�
NOTE 

 
,Q�SUHSDUDWLRQ�IRU�WKH�IROORZLQJ��ILOO�EHDNHU�RU�RWKHU�FOHDQ�FRQWDLQHU�ZLWK�VPDOO�DPRXQW�RI�WDS�
RU�GHLRQL]HG�ZDWHU��6HW�DGDSWHU�RQ�V\ULQJH� WR�����PLFUROLWHU�PDUN�RQ�V\ULQJH�EDUUHO��3XPS�
V\ULQJH�VHYHUDO�WLPHV�ZKLOH�QHHGOH�LV�VXEPHUJHG�LQ�ZDWHU�WR�UHPRYH�DLU��5HPRYH�PHPEUDQH�
IURP�VDPSOH�SRUW�WR�HQDEOH�QHHGOH��VKRUWHU�OHQJWK��WR�EH�EHORZ�YHVVHO�VROXWLRQ��

WARNING 
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�
�

���� 3UHVV�VWDUW�� ,QWURGXFH�VDPSOH� LPPHGLDWHO\�DIWHU�DGG�VDPSOH���VHF� LV�GLVSOD\HG�DV�IROORZV�� � ,QVHUW�
QHHGOH�RI�D�JDV�WLJKW���PLFUR�OLWHU�V\ULQJH������WDEOH������ZLWK�EXLOW�LQ�&KDQH\�DGDSWHU�GLUHFWO\�WKURXJK�WKH�VHSWXP�RQ�
WKH�VDPSOLQJ�SRUW�LQ�WKH�YHVVHO�FRYHU�XQWLO�LW�H[WHQGV�EHORZ�WKH�OHYHO�RI�WKH�YHVVHO�VROXWLRQ�DQG�GLVFKDUJH�SUHFLVHO\�
����PLFUR�OLWHU�RI�ZDWHU�LQWR�WKH�YHVVHO�VROXWLRQ��$IWHU�D�EULHI�PRPHQW��UHPRYH�V\ULQJH�DQG�QHHGOH�IURP�VDPSOLQJ�SRUW�
DQG� UHSODFH�PHPEUDQH�� $IWHU� ��V HFRQGV�� WKH� GLVSOD\� ZLOO� VKRZ� GHOD\� DQG�EH�DXW RPDWLFDOO\� IROORZHG� E\� WLWUDWLRQ��
(VWDEOLVKHG� WKDW�� \RX� REWDLQ� ����� �� ���PLFURJUDPV� RI�ZDWHU��5HSHDW� DGGLWLRQV� XQWLO� \RX� KDYH� ����� UHSOLFDWHV� WR�
GHWHUPLQH�SUHFLVLRQ��VWDQGDUG�GHYLDWLRQ�OHVV�WKDQ�RU�HTXDO�WR����PFJ�LV�DFFHSWDEOH���)OXVK�QHHGOH�VHYHUDO�WLPHV�ZLWK�
ZDWHU�SULRU�WR�VWRULQJ�WR�UHPRYH�FKHPLFDOV�IURP�$TXDWHVW�WKDW�ZLOO�FDXVH�FRUURVLRQ��
�
�
�
�
�
�
�
�
�
�
�
�
�
�

Downloaded from https://www.everyspec.com



 NAVAIR 17-15-50.2 
 TM 38-301-2 
 T.O. 33-1-37-2 

CGTO 33-1-37-2 
 

  7-1 

SECTION VII 
 

CONTAMINATION TESTING OF COOLANT IN OPERATING SYSTEMS, ETHYLENE GLYCOL/WATER 
(EGW) 

 
����� ,QWURGXFWLRQ��7KLV�VHFWLRQ�GHILQHV�WKH�SURFHGXUHV��UHTXLUHPHQWV��HTXLSPHQW�DQG�PDWHULDO�QHHGHG�IRU�VDPSOLQJ�
DQG� WHVWLQJ�(WK\OHQH�*O\FRO�:DWHU� �(*:��XVHG� LQ�RSHUDWLQJ�V\VWHPV�VXFK�DV�DLUERUQH�V\VWHPV�� ILOWHULQJ�DQG�I OXLG�
VXSSO\�FDUWV��DQG�RWKHU�JURXQG�VHUYLFLQJ�HTXLSPHQW��7KH� WHVWLQJ�VKDOO�SURYLGH� LQIRUPDWLRQ�RQ�WKH�GHJUDGDWLRQ�DQG�
FRQWDPLQDWLRQ�RI�(*:�IRU�FRQWUROOLQJ�DQG�PRQLWRULQJ�WKHLU�XVH��
�
����� *HQHUDO���
�
� D�� 7KH� HTXLSPHQW� FRROLQJ� V\VWHP�RI� WKH�%��� DLUFUDIW� LQFRUSRUDWHV� WKUHH� OLTXLG� FRROLQJ� VXEV\VWHPV�DQG�I LYH�
FLUFXODWHG�DLU�VXEV\VWHPV��7KH�OLTXLG�FRROLQJ�VXEV\VWHPV�FRQVLVW�RI�WKH�(WK\OHQH�*O\FRO�:DWHU�6XEV\VWHP��(*:���
'06�/&�6XEV\VWHP�DQG�WKH�/LTXLG�&RROLQJ�6XEV\VWHP��/&6���
�
� E�� 7KH�(*:�VXEV\VWHP� LV�FRPSRVHG�RI� WZR� LQGHSHQGHQW�FORVHG�FRROLQJ� ORRSV�ZKLFK�XVH�(WK\OHQH�*O\FRO�
:DWHU��(*:���VROXWLRQ�DV�D�KHDW�WUDQVIHU�IOXLG��(DFK�ORRS�FLUFXODWHV�FRRODQW�IURP�WKH�KHDW�VRXUFHV�DQG�WUDQVSRUWV�WKH�
KHDW�WR�WKH�VLQN�KHDW�H[FKDQJHU�IRU�KHDW�GLVVLSDWLRQ��7KH�SULPDU\�KHDW�VRXUFHV�IRU�WKH�(*:�ORRSV�DUH�WKH�DIW�ED\�
UDFN�PRXQWHG�DYLRQLFV��WKH�IRUZDUG�OHIW�DYLRQLFV��WKH�IRUZDUG�ULJKW�DYLRQLFV��WKH�IRUZDUG�OHIW�DYLRQLFV��WKH�IRUZDUG�ULJKW�
DYLRQLFV��WKH�'06�/6�DQG�WKH�/&6��7KH�(WK\OHQH�*O\FRO�:DWHU�VXEV\VWHP�VXSSOLHV�FRRODQW�DW�D�IORZ�UDWH�RI����SVLJ�
SHU�PLQXWH� WR� WUDQVSRUW� WKH�VLQN�KHDW� IURP� WKH�KHDW�VRXUFHV� WR� WKH�KHDW�H[FKDQJHUV��7KH�FRRODQW� LV�VXSSOLHG�DW�D�
QRPLQDO�WHPSHUDWXUH�RI����GHJUHHV�)�ZLWK�D�PD[LPXP�V\VWHP�SUHVVXUH�RI�����SVLJ��
�
� F�� 7KH�(WK\OHQH�*O\FRO�:DWHU�VROXWLRQ� LV�D�PL[WXUH�RI������������SHUFHQW�HWK\OHQH�JO\FRO�E\�ZHLJKW��GLVWLOOHG�
ZDWHU�DQG�DSSURSULDWH�FRUURVLRQ�LQKLELWRUV��7KH�(*:�FRRODQW�DSSHDUV�DV�D�FOHDU��OLJKW�VWUDZ�FRORUHG�OLTXLG�DQG�KDV�D�
FKDUDFWHULVWLF�RGRU��7KH�(*:�IOXLG�LV�FRPSRVHG�RI�WKH�IROORZLQJ��
�

MATERIALS SPECIFICATION 
 

MATERIALS         OR SOURCE    PART BY WEIGHT 
 
(WK\OHQH�*O\FRO��
7HFKQLFDO�
�
7ULHWKDQRODPLQH��
3KRVSKDWH��7($3��
�
���3HUFHQW��E\�ZHLJKW��6RGLXP�
0HUFDSWREHQ]RWKLD��
=ROH��1D0%7��
�
%HQ]RWULD]ROH�
�
',�:DWHU�

$670�(���������
�
�
&RPPHUFLDO�*UDGH�
�
�
&RPPHUFLDO�*UDGH�
�
�
�
&RPPHUFLDO�*UDGH�
�
&RPPHUFLDO�*UDGH�

�������������
�
�
��������������
�
�
��������������
�
�
�
�����������
�
�������������

�
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TABLE 7-1. EGW COOLANT TEST REQUIRMENTS 

 
$SSHDUDQFH� &OHDU�DQG�EULJKW��ZLWK�QR�HYLGHQFH�RI�WXUELGLW\��

KD]H��FORXGLQHVV��JHODWLRQ��VHGLPHQW��YLVLEOH�
SDUWLFOHV�RU�ILEHUV��VHSDUDWLRQ��SUHFLSLWDWLRQ��RU�
FRQWDPLQDWLRQ��

)RDPLQJ��2SWLRQDO��
��,QFUHDVH�LQ�YROXPH�LQ���PLQXWHV��
��%UHDN�7LPH��

�
������PLOOLOLWHUV��PD[LPXP��
�����VHFRQGV��PD[LPXP��

3DUWLFXODWH�&RQWDPLQDWLRQ�SHU�����PLOOLOLWHUV�RI�
$LUFUDIW�)OXLG��PLFURQV��
�

±� ��WR����PLFURQV�
±� ���WR����PLFURQV�
±� ���WR����PLFURQV�
±� ���WR�����PLFURQV�
–� RYHU�����PLFURQV�

������������RYHU�����PLFURQV�
�
3DUWLFXODWH�&RQWDPLQDWLRQ�SHU�����PLOOLOLWHUV�RI�
*6(�)OXLG��PLFURQV��

�
±� ��WR����PLFURQV�
±� ���WR����PLFURQV�
±� ���WR����PLFURQV�
±� ���WR�����PLFURQV�
–� RYHU�����PLFURQV�
–� RYHU�����PLFURQV�

 
 
 

±� �������SDUWLFOHV�
±� �������SDUWLFOHV�
±� ������SDUWLFOHV�
±� ����SDUWLFOHV�
±� ���SDUWLFOHV�

±� ��SDUWLFOHV�
 
 
�
�
±� �������SDUWLFOHV�
±� ������SDUWLFOHV�
±� ������SDUWLFOHV�
±� ����SDUWLFOHV�
±� ���SDUWLFOHV�
±� ��SDUWLFOHV 

�
S+�DW����)�
�

�
�����WR������

5HIUDFWLYH�,QGH[�DW����)� �������WR��������

6SHFLILF�*UDYLW\�DW����)� �������WR��������

$FFHOHUDWHG�6WDELOLW\� 1R�WXUELGLW\��FORXGLQHVV��SUHFLSLWDWLRQ��GHSRVLW�
IRUPDWLRQ��JHODWLRQ�RU�SKDVH�VHSDUDWLRQ�DIWHU�WKH�
FRRODQW�LV�KHDWHG�WR�����)�IRU����KRXUV��

6RGLXP�0HUFDSWREHQ]RWKLD]ROH��1D0%7��&RQWHQW� �����WR�������E\�ZHLJKW�����1D0%7�
�
����� (TXLSPHQW���(TXLSPHQW� LGHQWLILHG� WR�HDFK�VSHFLILF� WHVW�VKDOO�EH�PDLQWDLQHG�SHU�PDQXIDFWXUH
V� UHTXLUHPHQWV��
5HFRUGV� RI�PDLQWHQDQFH� DQG� FDOLEUDWLRQ� RI� WKH� HTXLSPHQW� VKDOO� EH�PDLQWDLQHG�� 7HVWLQJ� IDFLOLWLHV� VKDOO� EH�I UHH� RI�
FRQWDPLQDWHV�GHWULPHQWDO�WR�WHVW�SHUIRUPDQFH�DQG�VKDOO�EH�FOHDQHG�DW�LQWHUYDOV�GHHPHG�QHFHVVDU\�WR�PDLQWDLQ�WKH�
FOHDQOLQHVV�RI�WKH�DUHD��
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�
����� 7HVW�6HTXHQFH��7R�PLQLPL]H�WKH�TXDQWLW\�RI�IOXLG�QHHGHG�WR�SHUIRUP�WKH�(*:�WHVWV�DQG�WR�PLQLPL]H�WKH�HIIHFWV�
RI�VDPSOH�KDQGOLQJ��WHVWLQJ�VKRXOG�EH�FRQGXFWHG�LQ�WKH�IROORZLQJ�VHTXHQFH��
�
� � � � � � � � � � 3DUDJUDSK�
�

$SSHDUDQFH� � � � � � ����
'LHOHFWULF�6WUHQJWK�� � � � � ����
3DUWLFXODWH�&RQWDPLQDWLRQ� � � � � ����
5HIUDFWLYH�,QGH[� � � � � � �����
6SHFLILF�*UDYLW\� � � � � � �����
$FFHOHUDWHG�6WDELOLW\� � � � � �����
1D0%7�&RQWHQW� � � � � � �����

�
����� /DERUDWRU\�6DIHW\���
�

D�� 6WDQGDUG� ODE� VDIHW\� SURFHGXUHV� VKRXOG� EH� IROORZHG�� $OO� FKHPLFDOV� VKRXOG� EH�W UHDWHG� DV� SRWHQWLDOO\�
KD]DUGRXV�DQG�KDQGOHG�ZLWK�FDUH��3HWUROHXP�HWKHU�DQG�PHWKDQRO��ZKLFK�ZLOO�EH�XVHG�WR�FOHDQ�WKH�VDPSOH�FRQWDLQHUV�
RQ�WKH�LQVWUXPHQWV�DUH�IODPPDEOH�DQG�VKRXOG�QRW�EH�H[SRVHG�WR�D�IODPH��VSDUN�RU�KLJK�KHDW���6DIHW\�JRJJOHV�DQG�
JORYHV� LPSHUYLRXV� WR� RUJDQLF� VROYHQWV� VKRXOG� EH�Z RUQ� DW� DOO� WLPHV�� $Q� H\H� ZDVK� VWDWLRQ�� ILUH� EODQNHW� DQG�I LUH�
H[WLQJXLVKHU�VKRXOG�EH�UHDGLO\�DFFHVVLEOH�DW�DOO�WLPHV��0DWHULDO�6DIHW\�'DWD�6KHHWV��06'6��IRU�DOO�FKHPLFDOV�VKRXOG�
EH�DFFHVVLEOH�WR�ODE�SHUVRQQHO�ZKLOH�ZRUNLQJ�LQ�WKH�ODE��1HYHU�ZRUN�LQ�WKH�ODE�DORQH�HQVXUH�WKHUH�LV�VRPHRQH�HOVH�
ZLWKLQ�HDV\�FDOOLQJ�GLVWDQFH��
�

E�� :DVWH�FKHPLFDOV�VKRXOG�EH�GLVSRVHG�RI�LQ�DSSURYHG�PDUNHG�ZDVWH�FRQWDLQHUV��:KLOH�WKH�ZDVWH�RUJDQLF�
FKHPLFDOV�XVHG�LQ�WKHVH�SURFHGXUHV�PD\�EH�PL[HG�LQ�D�VLQJOH�ZDVWH�FRQWDLQHU�� LW�PD\�EH�PRUH�FRQYHQLHQW�WR�XVH�
RQH�FRQWDLQHU�IRU�(*:�ZDVWH�FKHPLFDOV�DQG�DQRWKHU�IRU�(*:�ZDVWHV��5HPRYH�ZDVWH�FKHPLFDOV�IURP�WKH�ODE�RQ�D�
UHJXODU�EDVLV��
�
����� 7HVWLQJ��
�
����� $SSHDUDQFH��
�

��� 3ULRU�WR�WKH�VDPSOH�DQDO\VLV��WKH�XQRSHQHG�VDPSOH�ERWWOH�VKDOO�EH�YLVXDOO\�LQVSHFWHG�IRU�SURSHU�ILOOLQJ�DQG�
VHDOLQJ��DV�ZHOO�DV�HYLGHQFH�RI�JURVV�FRQWDPLQDWLRQ��3URSHUO\�ILOOHG�ERWWOHV�ZLOO�EH�DOPRVW�FRPSOHWHO\�
ILOOHG�ZLWK�IOXLG�H[WHQGLQJ�XS�WR�WKH�ERWWRP�RI�WKH�WKUHDGHG�QHFN�VHFWLRQ��7KH�SXUSRVH�RI�FRPSOHWHO\�
ILOOLQJ� WKH� ERWWOH� LV� WR�PLQLPL]H� WKH� TXDQWLW\� RI� DLU� SUHVHQW�� ZKLFK� FRXOG� FRQWDLQ� ODUJH� DPRXQWV� RI�
DWPRVSKHULF�PRLVWXUH��DQG�WR�DVVXUH�WKDW�DGHTXDWH�IOXLG� LV�DYDLODEOH�WR�SHUIRUP�DOO�RI�WKH�UHTXLUHG�
WHVWV�� $FWLYLWLHV� VXEPLWWLQJ� (*:� IOXLG� VDPSOHV� LQ� LPSURSHU� RU� LQDGHTXDWHO\� ILOOHG� ERWWOHV� VKDOO� EH�
DGYLVHG�WR�UHVDPSOH�WKH�HTXLSPHQW��

�
E�� 3ULRU�WR�VDPSOH�DQDO\VLV��IOXLG�LQ�WKH�VDPSOH�ERWWOH�VKDOO�EH�YLVXDOO\�LQVSHFWHG�IRU�HYLGHQFH�RI�WXUELGLW\�RU�

YLVLEOH�SDUWLFOHV��7KLV�LQVSHFWLRQ�LV�VRPHZKDW�OLPLWHG�E\�WUDQVOXFHQW�SODVWLF�ERWWOHV�EXW�FDQ�EH�UHPHGLHG�E\�XVLQJ�D�
FOHDQ�JODVV�ERWWOH�RU�SRVLWLRQLQJ�WKH�SODVWLF�ERWWOH�LQ�IURQW�RI�D�VWURQJ�OLJKW�VRXUFH��

�
F�� *URVV�SDUWLFXODWH�FRQWDPLQDWLRQ��L�H���SDUWLFOHV�ODUJH�HQRXJK�WR�EH�VHHQ�ZLWK�WKH�XQDLGHG�H\H��ZLOO�DOVR�EH�

PRVW�YLVLEOH�ZKHQ�WKH�IOXLG� LV�DOORZHG�WR�VWDQG�PRWLRQOHVV�IRU�D�SHULRG�RI�WLPH��3DUWLFOHV�ZLOO�JHQHUDOO\�VHWWOH�WR�WKH�
ERWWRP�RI�WKH�ERWWOH��*URVV�SDUWLFXODWH�FRQWDPLQDWLRQ�LV�XVXDOO\�LQGLFDWLYH�RI�LPSURSHU�VDPSOLQJ�WHFKQLTXH��,I�WKLV�LV�
VXVSHFWHG��WKH�VXEPLWWLQJ�DFWLYLW\�VKDOO�EH�DGYLVHG�DQG�UHTXHVWHG�WR�UHVDPSOH�WKH�HTXLSPHQW��

�
G�� )OXLG� WXUELGLW\� UHVXOWV� LQ� WKH� (*:� IOXLG� DSSHDULQJ� FORXG\� DV� RSSRVHG� WR� LWV� QRUPDO� FOHDU�� WUDQVSDUHQW�

DSSHDUDQFH��7XUELGLW\�LV�PRVW�YLVLEOH�ZKHQ�WKH�IOXLG�LV�DJLWDWHG�DQG�PD\�EH�LQGLFDWLYH�RI�ODUJH�DPRXQWV�RI�DLU��IUHH�
ZDWHU�RU�VXVSHQGHG� IRUHLJQ�PDWWHU�7XUELGLW\�FDXVHG�E\�VXVSHQGHG�VHPL�VROLG�PDWWHU� LV�RI�SDUWLFXODU�FRQFHUQ�DV� LW�
PD\�EH� LQGLFDWLYH�RI� FKHPLFDO�GHJUDGDWLRQ�RI� WKH�(*:� IOXLG��7KH�FRQWDPLQDWLRQ�E\�SURGXFWV�RI�VXFK�GHJUDGDWLRQ�
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VKDOO�EH�FDXVH�IRU�VDPSOH�UHMHFWLRQ��
�

������'LHOHFWULF�6WUHQJWK��
�

D�� ,QWURGXFWLRQ��7KLV�SURFHGXUH�GHVFULEHV�KRZ�WR�PHDVXUH�WKH�S+�FRQWHQW�RI�(*:�XVLQJ�WKH�W\SH�0�����S+�
WHVW�PHWHU��
�

E�� (TXLSPHQW�DQG�0DWHULDOV��
�

���� 3\UH[�%HDNHU�
�

���� S+�0HWHU��&RUQLQJ�����
�

���� *ODVV�(OHFWURGH�
�

���� &DORPHO�(OHFWURGH��FRPPRQO\�UHIHUUHG�WR�DV�WKH�UHIHUHQFH�HOHFWURGH��
�

���� $GDSWHU��LI�UHTXLUHG��
�

���� 7KHUPRPHWHU���6D\EROW�9LVFRVLW\���&��5DQJH���&�WR���&��UHDGLQJ�WR�����&��
�

���� ',�:DWHU�
�

���� %XIIHU�VROXWLRQ���%XIIHU�VROXWLRQV�FDQ�EH�SXUFKDVHG�SUH�PL[HG�DQG�FHUWLILHG���S+����S+�����
�

F�� (TXLSPHQW�,QIRUPDWLRQ�DQG�7HVW�3URFHGXUHV��7KH�UHIHUHQFHG�S+�WHVW�PHWHU�LV�DQ�XSULJKW�ER[�GHVLJQ��2Q�
WKH� IDFH� RI� WKH� PHWHU� LV� D�N H\SDG� RSHUDWHG� FRQWURO� SDQHO� ZKLFK� SURJUDPV� WKH� FDOLEUDWLRQ�� WHPSHUDWXUH�� PRGH�
VHOHFWLRQ��DQG�WLPH�LQWHUYDO�DGMXVWPHQWV��
�
7KH�S+�WHVW�PHWHU�KDV�WKH�IROORZLQJ�FDSDELOLWLHV��
�
5DQJH������WR����S+�
5HVROXWLRQ��������S+�
5HODWLYH�$FFXUDF\������������S+�
0RGHV���S+�
7HPSHUDWXUH�6SDQ������&�WR�����&�
3RZHU�5HTXLUHPHQWV�����������RU����������9$&��������+=�
�

NOTE 
�

,Q�XVH��WKH�S+�WHVW�PHWHU�LV�ILUVW�VHW�XS�ZLWK�WKH�FDORPHO�HOHFWURGH�DQG�S+�HOHFWURGH�DWWDFKHG�
WR�WKH�HOHFWURGH�KROGHU��
�
%HIRUH� EHJLQQLQJ� WKH� WHVW�� VWDQGDUGL]H� LQVWUXPHQW� ZLWK� S+� DQG�S+�� EXIIHUV� IRU�PD[LPXP�
DFFXUDF\��
�
6DPSOH�VKRXOG�EH�FRROHG�LQ�D�ZDWHU�EDWK�WR���q)�RU�����&�EHIRUH�S+�WHVWLQJ�RU�FDOLEUDWLRQ�
EHJLQV��
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�
�
�

G�� &DOLEUDWLRQ�3URFHGXUHV��
�

���� &DOLEUDWH�WKH�S+�PHWHU��&RUQLQJ�0RGHO������DV�IROORZV��
�

�D�� 5HPRYH�SURWHFWLYH�FDSV�IURP�HOHFWURGHV��
�
�E�� 5HPRYH�ILOOHU�FDS�IURP�UHIHUHQFH�HOHFWURGH��

�
�F�� 6HW�WKH�LQVWUXPHQW�WR�S+�PRGH��

�
�G�� 3UHVV�FDO�EXWWRQ��

�
�H�� 3UHVV�ULJKW�DUURZ�NH\�WR�VHOHFW���SRLQW�FDOLEUDWLRQ��

�
NOTE 

�
/RZHU�GLVSOD\�ZLOO�UHDG��FDO����DQG�XSSHU�GLVSOD\�ZLOO�UHDG���������,I�WKH�XSSHU�GLVSOD\�UHDGV�
�����SUHVV������RQ�WKH�NH\SDG��/RZHU�GLVSOD\�ZLOO�UHDG��UHDG���

�
� � �I�� 3ODFH� WKH�HOHFWURGHV� LQ� WKH�S+���EXI IHU� VROXWLRQ�DQG�SUHVV� WKH� UHDG�EXWWRQ�� ,QVWUXPHQW�ZLOO�
DXWRPDWLFDOO\�DGMXVW�WR�S+���DQG�D�EHHS�ZLOO�EH�KHDUG��5HPRYH�HOHFWURGHV�IURP�EXIIHU�VROXWLRQ�DQG�FOHDQ��

�
�J�� /RZHU�GLVSOD\�ZLOO� UHDG�FDO���DQG�XSSHU �GLVSOD\�ZLOO� UHDG������� ,I� WKH�XSSHU�GLVSOD\�UHDGV���

SUHVV������RQ�WKH�NH\SDG��/RZHU�GLVSOD\�ZLOO�UHDG��UHDG���
�
�K�� 3ODFH�HOHFWURGHV�LQ�S+���EXIIHU�VROXWLRQ�DQG�SUHVV�UHDG�EXWWRQ��,QVWUXPHQW�ZLOO�DXWRPDWLFDOO\�

DGMXVW�WR�S+���DQG�D�EHHS�ZLOO�EH�KHDUG��5HPRYH�HOHFWURGHV�IURP�WKH�EXIIHU�VROXWLRQ�DQG�FOHDQ��3UHVV�H[LW�EXWWRQ��
(QVXUH�XQLW�LV�LQ�S+�PRGH��

�
�L�� 9HULI\�FDOLEUDWLRQ�E\�PHDVXULQJ�S+���DQG�S+���EXIIHU�VROXWLRQV�DV�LI�WKH\�ZHUH�D�IOXLG�VDPSOH��
�

H�� 7HVW�3URFHGXUHV��
�

���� %HIRUH�EHJLQQLQJ�WKH�WHVW��PHDVXUH�VDPSOHV�RI�ERWK�S+���DQG�S+���EXIIHUV�IRU�PD[LPXP�DFFXUDF\�
XVLQJ�SUHFHGLQJ�LQVWUXFWLRQV��,I�VDPSOHV�GR�QRW�PHDVXUH�FRUUHFWO\��FDOLEUDWH�LQVWUXPHQW���

�
�D�� 7UDQVIHU�VXIILFLHQW�YROXPH�RI�(*:�IOXLG�LQWR�D�PDUNHG�3\UH[�EHDNHU�WR�DOORZ�WKH�HOHFWURGH�WLSV�

WR�EH�IXOO\�LPPHUVHG�ZLWKRXW�WRXFKLQJ�WKH�JODVV�FRQWDLQHU��
�
�E�� 5HPRYH� HOHFWURGHV� IURP� WKH� VWRUDJH� VROXWLRQ� DQG� ULQVH� ZLWK� ',� ZDWHU�� *HQWO\� EORW� WKH�

HOHFWURGHV�ZLWK�FOHDQ��VRIW�FORWK��
�

�F�� 8VLQJ�D�WZLVWLQJ�PRWLRQ��UHPRYH�WKH�SODVWLF�FDSV�IURP�WKH�HOHFWURGHV��
�

�G�� 3XOO�EODFN�SOXJ�RXW�RI�WKH�HOHFWURGH�ILOO�KROH��
�

�H�� 0HDVXUH�VDPSOH�WHPSHUDWXUH�ZLWK�WKHUPRPHWHU��
�

�I�� 3ODFH�S+�HOHFWURGHV�LQ�VDPSOH��7KH�WLSV�DUH�IXOO\�LPPHUVHG�ZKHQ�����LQFK�LQWR�D�VDPSOH��WKH\�
PD\�EH�LPPHUVHG�IXUWKHU��EXW��QHYHU�XS�WR�WKH�ILOO�KROHV��
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�
�J�� (QVXUH�XQLW�LV�LQ�S+�PRGH��

�
�K�� 3UHVV�UHDG��,QVWUXPHQW�ZLOO�DXWRPDWLFDOO\�GLVSOD\�S+�PHDVXUHPHQW�DQG�D�EHHS�ZLOO�EH�KHDUG��

�
I�� &DUH�RI�S+�0HWHU���5HPRYH�HOHFWURGHV�IURP�(*:�IOXLG�DQG�ULQVH�ZLWK�',�ZDWHU��5HSODFH�WLS�SURWHFWRUV�

DQG� LQVHUW� EODFN� SOXJ� LQWR� ILOO� KROH�� 7KH� HOHFWURGHV� DUH� VWRUHG� LPPHUVHG� LQ� S+� �� EXIIHU� VROXWLRQ�� RU� GLVWLOOHG�������������������
�ZDWHU�� ZKLFK� LV� FKDQJHG� DIWHU� HYHU\� WHVW� VHWXS� RU� ZHHNO\� DW� D� PLQLPXP�� (OHFWURGHV� VKRXOG� EH� FOHDQHG� ZLWK���������������
��',�ZDWHU�DQG�EORWWHG�ZLWK�D�FOHDQ��VRIW�FORWK�DIWHU�HDFK�PHDVXUHPHQW��
�

CAUTION 
 

6SHFLDO�FDUH�VKRXOG�EH�H[HUFLVHG�LQ�KDQGOLQJ�WKH�HOHFWURGHV��ZKLFK�DUH�FRPSRVHG�RI�D�YHU\�
IUDJLOH�JODVV�DQG�PD\�EH�HDVLO\�EURNHQ��

�
����� 3DUWLFXODWH�&RQWDPLQDWLRQ��
�

D�� ,QWURGXFWLRQ��7KLV�SURFHGXUH�GHVFULEHV�KRZ�WR�SHUIRUP�WKH�FRXQWLQJ�RI�SDUWLFOHV�VXVSHQGHG�LQ�(*:�XVLQJ�
WKH�+LDF�5R\FR�0RGHO�����$�3DUWLFOH�&RXQWHU��
�

E�� (TXLSPHQW�DQG�0DWHULDOV��
�
���� 0RGHO�����$�+LDF�5R\FR�3DUWLFOHV�&RXQWHU�ZLWK�SULQWHU�
�

���� $XWRPDWLF�%RWWOH�6DPSOHU�8QLW��$%6��
�

���� 0HWKDQRO�RU�,VRSURSDQRO��ILOWHU�WKH�VROXWLRQ�WKURXJK�D������PLFURQ�ILOWHU��
�

���� 3HWUROHXP�(WKHU��5HDJHQW�JUDGH��
�

F�� (TXLSPHQW�,QIRUPDWLRQ��
�

���� 7KH�UHIHUHQFHG�SDUWLFOH�FRXQWLQJ�V\VWHP�LV�FRPSULVHG�RI�VHYHUDO�LQGLYLGXDO�FRPSRQHQWV���$�FRXQWHU��
DQ�DXWRPDWLF�ERWWOH�VDPSOHU��DQG�D�VHQVRU��'HVFULSWLRQV�RI�HDFK�RI�WKH�FRPSRQHQWV�DUH�JLYHQ�EHORZ��

�
� � �D�� 7KH�FRXQWHU�LV�HTXLSSHG�ZLWK�D�NH\SDG��D����FROXPQ����OLQH�OLTXLG�FU\VWDO�GLVSOD\��/&'���DQG�

DQ�LQWHUQDO����FKDUDFWHU�SHU�OLQH�JUDSKLFV�SULQWHU��$OWKRXJK�ZLGH�UDQJHV�RI�FRQWDPLQDWLRQ�VWDQGDUGV�DUH�UHVLGHQW�LQ�
WKH�XQLW��WKH�RSHUDWRU�KDV�WKH�RSWLRQ�RI�VWRULQJ�D�GLIIHUHQW�VWDQGDUG��ZKLFK�EHWWHU�GHVFULEHV�KLV�DSSOLFDWLRQ��$Q\�RI�WKH�
VWDQGDUGV�FDQ�WKHQ�EH�VHOHFWHG�ZLWK�D�VLQJOH�NH\ERDUG�HQWU\��7KH�0RGHO�����$�LV�FDSDEOH�RI�DFTXLULQJ�FRXQW�GDWD�
IRU�HLJKW�SDUWLFOH�VL]H�UDQJHV��7KH�FDOLEUDWLRQ�JUDSK�IRU�WKH�VHQVRU�EHLQJ�XWLOL]HG�VKRZV�WKH�DFWXDO�YDOXHV�WKDW�PXVW�
EH�LQSXW�WR�WKH�FRXQWHU�WR�VHW�WKH�VL]H�UDQJH�OLPLWV�IRU�WKH�WHVW��:KHQHYHU�D�GLIIHUHQW�VL]H�UDQJH�LV�GHVLUHG�RU�ZKHQ�D�
GLIIHUHQW�VHQVRU� LV�XWLOL]HG�� WKH�FRUUHVSRQGLQJ�FDOLEUDWLRQ�JUDSK�PXVW�EH�HQWHUHG� LQWR� WKH�FRXQWHU��7KH�FDOLEUDWLRQ�
JUDSK�LV�VXSSOLHG�E\�WKH�PDQXIDFWXUHU��DQG�WKH�FRXQWHU�LV�UHFDOLEUDWHG�HYHU\���PRQWKV��%HIRUH�D�WHVW�FDQ�EH�UXQ��WKH�
RSHUDWRU�PXVW�LQSXW�WKH�QXPEHU�RI�VDPSOH�UXQV�WR�EH�SHUIRUPHG��7KH�FRXQWHU�DXWRPDWLFDOO\�JLYHV�UHVXOWV�IRU�HDFK�
VDPSOH�GDWD�UXQ�DV�ZHOO�DV�WKH�DYHUDJH�RI�WKH�VHOHFWHG�QXPEHU�RI�UXQV��7KH�RSHUDWRU�PXVW�DOVR�LQSXW�WKH�OLPLW�IRU�
WKH�FRXQWHU
V�DXGLEOH�DODUP��$IWHU� WKH� WHVW�KDV�EHHQ�SHU IRUPHG�� WKH� UHVXOWV�FDQ�EH�GLVSOD\HG� LQ�HLWKHU� WDEXODU�RU�
KLVWRJUDP�IRUPDW��DQG�D�KDUGFRS\�FDQ�EH�REWDLQHG�IURP�WKH�SULQWHU��

�
�E�� 7KH� DXWRPDWLF� ERWWOH� VDPSOHU� LV� D�+ LDF�5R\FR� PRGHO� $%6� VDPSOHU� �3�1� %6������� 7KH�

VDPSOHU�LV�FRPSULVHG�RI�WKUHH�FRPSRQHQWV���$�VDPSOHU�KROGHU��D�YROXPH�PHDVXULQJ�WXEH��DQG�D�FRQWURO�ER[��7KH�
VDPSOH�WR�EH�DQDO\]HG�LV�SODFHG�LQ�D�FRQWDLQHU�LQVLGH�WKH�VDPSOHU�KROGHU���

�
7KLV�VDPSOH�KROGHU�KDV�D�SUHVVXUH�UDWLQJ�RI����36,�DQG�LV�HTXLSSHG�ZLWK�D�PDJQHWLF�VWLUUHU��ZKLFK�NHHSV�

WKH�VDPSOH�SDUWLFOHV�LQ�D�XQLIRUP�VXVSHQVLRQ��3RVLWLYH�SUHVVXUH�LV�WKHQ�XVHG�WR�WUDQVIHU�WKH�VDPSOH��DW�D�FRQVWDQW�
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IORZ�UDWH��IURP�WKH�VDPSOH�KROGHU�WKURXJK�WKH�VHQVRU��ZKLFK�ZLOO�EH�GLVFXVVHG�ODWHU��WR�WKH�YROXPH�PHDVXULQJ�WXEH��
7KH�SUHVVXUH�UHTXLUHG�IRU�WKLV�WUDQVIHU�FDQ�EH�SURYLGHG�E\�HLWKHU�D�IDFLOLW\�DLU�VXSSO\�RU�E\�D�VHSDUDWH�SXPS��7KH�
VDPSOHU�LV�HTXLSSHG�ZLWK�D�ORFNLQJ�UHJXODWRU�WR�UHJXODWH�WKH�VXSSO\�SUHVVXUH�GRZQ�WR�WKH�GHVLUHG���WR����SVL��2QFH�
WKH�VDPSOH�KDV�SDVVHG�WKURXJK�WKH�VHQVRU��LW�JRHV�LQWR�WKH�YROXPH�PHDVXULQJ�WXEH��7KLV�WXEH�LV�HTXLSSHG�ZLWK�WZR�
PRYHDEOH� OLJKW�VHQVRUV��ZKLFK�JHQHUDWH� WKH��VWDUW�FRXQW��DQG��VWRS�FRXQW��VLJQDOV� WR� WKH�FRXQWHU��7KH�YROXPH�RI�
VDPSOH� WR�EH�DQDO\]HG� LV�GHWHUPLQHG�E\�WKH�SRVLWLRQLQJ�RI� WKHVH�WZR� OLJKW�EORFNV��8SRQ�FRPSOHWLRQ�RI�D�WHVW�� WKH�
YROXPH�PHDVXULQJ�WXEH�LV�GUDLQHG�E\�PHDQV�RI�DQ�DXWRPDWLF�YDOYH�DQG�GUDLQ�OLQH��$�+LDF�5R\FR�PRGHO�+5/'�����
VHQVRU��3�1�����;���������LV�SURYLGHG�ZLWK�WKH�SDUWLFOHV�LQ�WKH�VDPSOH�E\�PHDQV�RI�WKH�OLJKW�REVFXUDWLRQ�PHWKRG��
KDV�WKH�IROORZLQJ�VSHFLILFDWLRQV��

�
��� 0HDVXUHPHQW�5DQJH�����������PLFURQV�

�
��� 5HFRPPHQGHG�&RQFHQWUDWLRQ�/LPLW���������SDUWLFOHV�PO�

�
��� )ORZ�5DWH������������PO�0LQ�

�
��� 3UHVVXUH�/LPLW��������SVL�

�
��� 7HPSHUDWXUH�/LPLW�������GHJUHHV�)DKUHQKHLW�

�
��� )UHTXHQF\�5HVSRQVH���7R�����N+]�

�
��� 3UHFLVLRQ�� &RHIILFLHQWV� RI� YDULDWLRQ� OHVV� WKDQ� ��� IRU�PHDQ� FRXQWV� JUHDWHU� WKDQ� ���������

SDUWLFOHV�SHU�PO�
��� $FFXUDF\���7UDFHDEOH�WR�1,67�6WDQGDUG�5HIHUHQFH�0DWHULDOV�

�
G�� 7HVW�3URFHGXUHV��

�
���� 7XUQ�RQ�WKH�SDUWLFOH�FRXQWHU�DQG�WKH�DXWRPDWLF�ERWWOH�VDPSOHU��

�
� ���� 3UHVV�DQ\�NH\�RQ�WKH�NH\SDG�WR�DFFHVV�WKH�PDLQ�IXQFWLRQ�PHQX��
�

���� 3ODFH�D�FRQWDLQHU�RI�WKH�VDPSOH�WR�EH�DQDO\]HG�LQWR�WKH�VDPSOH�KROGHU��3XW�D�FOHDQ�VWLUULQJ�URG�LQWR�WKH�
FRQWDLQHU�DQG�WXUQ�WKH�VDPSOH�KROGHU
V�PDJQHWLF�VWLUUHU�RQ��
�

NOTE 
�

%H�H[WUHPHO\�FDUHIXO�WKDW�WKH�VWLU�EDU�LV��MXVW��PRYLQJ�WR�HOLPLQDWH�WKH�FRXQWLQJ�RI�EXEEOHV�DV�
SDUWLFOHV�,I�D�YRUWH[�DSSHDUV� LQ�WKH�FHQWHU�RI� WKH� OLTXLG�� LW� LV�EHLQJ�VWLUUHG�UDSLGO\��$GMXVW�VWLU�
VSHHG�XQWLO�YRUWH[�LV�QR�ORQJHU�YLVLEOH��

�
���� 3RVLWLRQ�WKH�YROXPH�PHDVXULQJ�WXEH�OLJKW�EORFNV��7KH�YROXPH�RI�VDPSOH�WKDW�LV�DQDO\]HG�LV�

GHWHUPLQHG�E\�WKH�SRVLWLRQLQJ�RI�WKHVH�WZR�EORFNV��9ROXPH�VKRXOG�EH�VHW�IRU�D����PO�VDPSOH�VL]H��
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�
�
� ���� 6HW� WKH� ORFNLQJ�UHJXODWRU�RQ�WKH�VDPSOH�KROGHU� WR� WKH�GHVLUHG�SUHVVXUH��'HVLUH�SUHVVXUH�
ZLOO�SURYLGH�D�IORZ�UDWH�RI����PO�LQ����VHFRQGV��|��������SVL��
�
� ���� 3UHVV�VWDUW�NH\��
�

���� 2QFH�WKH�WHVW�LV�FRPSOHWH�REWDLQ�UHVXOWV�IURP�WKH�GLVSOD\�DQG�RU�SULQWHU��
�
� ���� )LUVW� IOXVK� WKH�V\VWHP�ZLWK�D�WRWDO�RI�����P O�RI�0HWKDQRO�RU� ,3$�� IROORZHG�E\�D�I OXVK�ZLWK�����P O�RI����
3HWUROHXP�(WKHU��
�
� ���� 7XUQ�RII�WKH�SDUWLFOH�FRXQWHU�DQG�DXWRPDWLF�ERWWOH�VDPSOHU��
�

NOTE 
�

,I�LQLWLDO�VHW�XS�GDWD�LV�ORVW��UHHQWHU�GDWD�XVLQJ�WKH�IROORZLQJ�FDOLEUDWLRQ�SURFHGXUHV��
�

H�� &DOLEUDWLRQ�3URFHGXUHV��
�

���� 7XUQ�XQLW�RQ�DQG�SUHVV�DQ\�NH\��
�

���� 3UHVV�WKH�PRUH�NH\�RQ�WKH�PDLQ�IXQFWLRQ�PHQX��
�

���� 3UHVV�WKH�XVHU�VWG�NH\��
�

���� 3UHVV�WKH�DOWHU�VWG�NH\��
�

���� (QWHU�WKH�IROORZLQJ�GDWD��
�

�D�� 6WDQGDUG�1DPH���/DWH[�
�

�E�� 1XPEHU�RI�&ODVVHV������
�

�F�� &RPO�'LII���&XPXODWLYH�
�

�G�� &ODVV�/LPLW�8QLWV���&RXQWV�
�

�H�� 6DPSOH�9ROXPH���������PO�
�

�I�� &ODVVLI\���5XQV�RQO\�
�
� �J�� 1XPEHU�RI�5XQV�����
�

�K�� 1XPEHU�RI�&KDQQHOV�����
�

�L�� &ODVV���WKUX������1�$�
�

�M�� &KDQQHO��������
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�
�

�N�� &KDQQHO���������
�

�O�� &KDQQHO���������
�

���� 3UHVV�H[LW�NH\��
�

���� 6DYH�VWDQGDUG�LQ�VWRUDJH�VORW�����
�

���� 8VLQJ�H[LW�NH\��UHWXUQ�WR�PDLQ�PHQX��
�

���� )URP�WKH�PDLQ�PHQX��SUHVV�VHW�XS��
�

����� 3UHVV�WKH�JOREDO�VHW�XS�NH\�DQG�HQWHU�WKH�IROORZLQJ�GDWD��
�

�D�� 2SHUDWRU�,'���2SHUDWRU
V�,QLWLDOV�
�

�E�� 1XPEHU�RI�5XQV�����
�

�F�� 'HOHWH�7LPH�����+����0����6�
�

�G�� 'HOD\�7LPH�����+����0����6�
�

�H�� 7UDQVGXFHU�8QLWV���(QJOLVK�
�

�I�� 4XLFN�$GMXVW�5DWH�����+����0�
�

����� 3UHVV�WKH�H[LW�NH\�WR�UHWXUQ�WR�WKH�SDUDPHWHU�VHW�XS�IXQFWLRQ�PHQX��
�

����� 3UHVV�WKH�FRQWURO�VHW�XS�NH\�DQG�HQWHU�WKH�IROORZLQJ�GDWD��
�

�D�� 6DPSOH�,'�������
�
�E�� %DFNJURXQG���2))�

�
�F�� 'LOXWLRQ�)DFWRU��������

�
�G�� 6WDQGDUG���/DWH[�LQ�:DWHU�

�
�H�� 0RGH���YROXPH�

�
�I�� 6DPSOH�9ROXPH���������PO�

�
����� 3UHVV�WKH�H[LW�NH\�DQG�UHWXUQ�WR�WKH�SDUDPHWHU�VHW�XS�IXQFWLRQ�PHQX��

�
����� 3UHVV�WKH�H[LW�NH\�WR�UHWXUQ�WR�WKH�PDLQ�PHQX��

�
����� )URP�WKH�PDLQ�PHQX�SUHVV�WKH�FDO�NH\��

�
����� 3UHVV�WKH�VHW�FDO�NH\��
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�
�

����� 3UHVV�WKH�DOWHU�FDO�NH\�DQG�HQWHU�WKH�IROORZLQJ�GDWD��
�

�D�� 6HQVRU�0RGHO���+5�/'����
�
�E�� 6HULDO�1XPEHU������������

�
�F�� &DOLEUDWLRQ�'DWH���GG�PP�\U�

�
�G�� 0DWHULDO���/DWH[�LQ�:DWHU�

�
�H�� )ORZ�5DWH������PO�0LQ�

�
�I�� 6HQVRU�7\SH���([WLQFWLRQ�

�
�J�� $OJRULWKP���,QWHUSRODWLRQ�

�
�K�� 1RLVH��������P9�

�
�L�� ([WLQFWLRQ������

�
�M�� 'LDPHWHU�P9�

�
������
������
������
������
�������
�������
�������
�������
�������
��������
��������
��������

���
���
����
����
����
����
�����
�����
�����
�����
�����
�����

�
����� 3UHVV�WKH�H[LW�NH\�WR�JR�WR�WKH�FDOLEUDWLRQ�IXQFWLRQ�PHQX��

�
����� 3UHVV�WKH�ELQ�VL]H�DQG�HQWHU�WKH�IROORZLQJ�GDWD��

�
1XPEHU�RI�&KDQQHOV���

&KDQQHO�
��
��
��

�
7KUHVKROG��PLFURPHWHUV��

���
����
����

����� 3UHVV�WKH�H[LW�NH\�WR�UHWXUQ�WR�WKH�FDOLEUDWLRQ�IXQFWLRQ�PHQX��
�
� ����� 3UHVV�WKH�H[LW�NH\�DQG�UHWXUQ�WR�WKH�PDLQ�PHQX��

 
NOTE 

�
7KH�WHVWHU�LV�QRZ�UHDG\�IRU�XVH��

�
�
�
�
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������ 5HIUDFWLYH�,QGH[�
�

D�� ,QWURGXFWLRQ��7KLV�SURFHGXUH�GHVFULEHV�WKH�PHWKRG�IRU�PHDVXULQJ�WKH�UHIUDFWLYH�LQGH[�RI�(*:�FRRODQW�IOXLG�
XVLQJ�D�UHIUDFWRPHWHU�DQG�ZDWHU�EDWK��
�
� E�� (TXLSPHQW�DQG�0DWHULDOV��
�

���� 5HIUDFWRPHWHU�
�

���� 7KHUPRPHWHU���6D\EROW�9LVFRVLW\���&��UDQJH���&�WR���&��UHDGLQJ�WR�����&��
�

���� :DWHU�%DWK��0RGHO�)�.�
�

���� 'LVWLOOHG�:DWHU�
�

���� *ODVV�6WDQGDUG�
�

���� /HQV�7LVVXH�3DSHU�
�

���� 0HWKDQRO�
�

���� 0RQREURPRQDSKWKDOHQH�


8VXDOO\�VXSSOLHG�ZLWK�UHIUDFWRPHWHU�IRU�FDOLEUDWLRQ��&DOLEUDWLRQ�SURFHGXUHV�
DUH�IRXQG�LQ�WKH�PDQXIDFWXUHUV�PDQXDO��
�

F�� (TXLSPHQW�,QIRUPDWLRQ��
�

���� 7KH� UHIUDFWRPHWHU� LV� D�SU HFLVLRQ� RSWLFDO� LQVWUXPHQW�� ZLWK� D� IRFXVDEOH� H\HSLHFH� DQG� GLVSHUVLRQ�
FRUUHFWLYH� SULVP�� HTXLSSHG� IRU� FRQQHFWLRQ� WR� D�Z DWHU� EDWK� IRU� XQFRPSHQVDWHG� PHDVXUHPHQWV�� ,W� DOVR� KDV� DQ�
DGMXVWDEOH�EXLOW�LQ�LOOXPLQDWLRQ�V\VWHP��

�
���� 7KH�UHIUDFWRPHWHU�KDV�WKH�IROORZLQJ�VSHFLILFDWLRQV��

�
�D�� 'LVSOD\���'LUHFW�UHDGLQJ�/('�

�
�E�� 5DQJH��'LVVROYHG�VROLGV�����WR����GHJUHHV�%UL[��DQG���VROLGV��

5HIUDFWLYH�LQGH[��������WR��������1'��
�

�F�� $FFXUDF\����������%LU[������������1'����������6ROLGV�
�

�G�� 7HPSHUDWXUH�&RPSHQVDWLRQ�$FFXUDF\�����������GHJUHHV�&HQWLJUDGH�
�

�H�� 6DPSOH�7\SHV���7UDQVSDUHQW�RU�WUDQVOXFHQW�OLTXLGV�RU�VROLGV��
�

�I�� 6DPSOH�7HPSHUDWXUH�&RQWURO���5HIUDFWLYH�LQGH[�DQG�XQFRPSHQVDWHG�%UL[�RU���VROLGV��
�

�
� � ��
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�
���� 7KH� FLUFXODWLQJ� KHDWHG� HOHFWULF� ZDWHU� EDWK�� SDUW� QXPEHU� )��.�� 161� ������������������ LV� XVHG� LQ�

FRQMXQFWLRQ�ZLWK�WKH�UHIUDFWRPHWHU��7KH�FLUFXODWLQJ�ZDWHU�EDWK�LV�QHFHVVDU\�WR�PDLQWDLQ�SULVP�WHPSHUDWXUH�VR�VDPSOH�
LV�DW�WKH�GHVLUHG�WHPSHUDWXUH����q)���
�
&DOLEUDWH�WKH�UHIUDFW�PHWHU�ZLWK�VWDQGDUGV�VXFK�DV�PRQREURPRQDSKWKDOHQH�DQG�D�JODVV�VWDQGDUG��
�

� ���� 7KH�ZDWHU�EDWK�KDV�WKH�IROORZLQJ�VSHFLILFDWLRQV��
�
� � � �D�� 0RXQWLQJ�W\SH���VWDQG�
�

�E�� ,QVLGH�GLPHQVLRQV�RI�WKH�UHVHUYRLU�������[�����[�����PP�
�

�F�� 2SHUDWLQJ�WHPSHUDWXUH�UDQJH������WR�����GHJUHHV�)DKUHQKHLW������WR����&��
�

�G�� +HDWLQJ�HOHPHQW�FXUUHQW�W\SH���VLQJOH�
�

�H�� +HDWLQJ�HOHPHQW�ZDWWDJH�LQ�ZDWWV��������
�

G�� 7HVW�3URFHGXUHV��
�

���� ,QVWUXFWLRQV�IRU�SHUIRUPLQJ�5HIUDFWLYH�,QGH[��5,��DUH�DV�IROORZV��
�

�D�� 7XUQ�RQ�FLUFXODWLQJ�ZDWHU�EDWK�DQG�DGMXVW�FRQWUROV�WR�DOORZ�UHIUDFWRPHWHU�SULVP�WR�UHDFK���q)�
������q)�RU�����q&��������q&��
�

�E�� 3ODFH�VDPSOH�FRQWDLQHU�LQ�ZDWHU�EDWK�DQG�DOORZ�WR�FRPH�WR���q)��������q)�RU�����q&��������q&��
�

�F�� 7XUQ�WKH�PRGH�VHOHFWRU�WR�PHDVXUHPHQW�PRGH�1��
�

NOTE 
�

3ULVP� IDFH� LV� HDVLO\� VFUDWFKHG�ZKLFK�ZLOO� FDXVH� LQDFFXUDWH�PHDVXUHPHQWV��8VH� RQO\� OHQV�
WLVVXH�GHVLJQHG�IRU�LQVWUXPHQW�FOHDQLQJ�RQ�SULVP�VXUIDFH��

�
�G�� 9HULI\�SULVP�WHPSHUDWXUH�LV����GHJUHHV�)�E\�SUHVVLQJ�WHPS�EXWWRQ��

�
� �H�� 2SHQ�SULVP�DVVHPEO\�DQG� UHPRYH� OHQV� WLVVXH� IURP�SULVP� IDFH� �XVHG� WR�SURWHFW�SULVP�ZKHQ�

LQVWUXPHQW�LV�QRW�LQ�XVH���:KHQ�DGGLQJ�VDPSOH�EH�FDUHIXO�QRW�WR�WRXFK�WKH�H\HGURSSHU�WR�WKH�SULVP�IDFH��1HYHU��ZLSH��
VDPSOH�RQWR�SULVP��6DPSOH�VKRXOG�EH�DGGHG�GURSZLVH�DQG�ZKHQ�SULVP�LV�FORVHG�LW�ZLOO�VSUHDG��

�
� �I�� 3ODFH�VDPSOH�RQ�SULVP�XVLQJ�DQ�H\HGURSSHU��WKH�HQWLUH�VXUIDFH�RI�WKH�ORZHU�SULVP�VKRXOG�EH�

FRYHUHG���'R�QRW�WRXFK�SULVP�IDFH�ZLWK�H\HGURSSHU��
�

� � � �J�� 3RVLWLRQ�WKH�LOOXPLQDWRU�DUP�DQG�OHQV�IRU�PD[LPXP�FRQWUDVW��
�

NOTE 
�

:KLOH�YLHZLQJ�WKURXJK�H\HSLHFH��WXUQ�WKH�DGMXVWPHQW�FRQWURO�NQRE��ORFDWHG�RQ�ULJKW�KDQG�VLGH�
RI� LQVWUXPHQW��XQWLO� WKH�VKDGRZ� OLQH�DSSHDUV� LQ� WKH� UHWLFOH� ILHOG��7KH�DGMXVWPHQW�VKRXOG�EH�
FRXQWHUFORFNZLVH�ZKHQ�WKH�ILHOG�DSSHDUV�GDUN�DQG�FORFNZLVH�ZKHQ�EULJKW��

�
�K�� 3UHVV�WHPSHUDWXUH�EXWWRQ�RQ�IURQW�SDQHO�IRU�UHDGRXW�RI�VDPSOH�WHPSHUDWXUH��6DPSOH�VKRXOG�EH�

WHVWHG�DW������������&��
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�
�L�� :KHQ�VDPSOH�UHDFKHV�FRUUHFW�WHPSHUDWXUH�UDQJH��IRFXV�RQ�WKH�VKDGRZ�OLQH��7XUQ�WKH�NQRE�WR�

SUHFLVHO\�LQWHUVHFW�WKH�VKDGRZ�OLQH�ZLWK�WKH�FURVV�KDLU��
�

�M�� 'HSUHVV�WKH�UHDG�EXWWRQ�IRU�PHDVXUHPHQW��8QLW�ZLOO�FRXQW�WKHQ�GLVSOD\�WKH�PHDVXUHPHQW��
�

NOTE 
�

,I�WHVW�IDLOV��FKHFN�DFFXUDF\�RI�WHVWHU�XVLQJ�GLVWLOOHG�ZDWHU��,I�WHVWHU�LV�SURYHQ�WR�EH�DFFXUDWH��
WKH� (*:� VDPSOH� LV� RXW� RI� WKH� VSHFLILFDWLRQ� UHTXLUHPHQW�� ,I� WHVW� IDLOHG�� UHFDOLEUDWH� WKH�
LQVWUXPHQW�XVLQJ�WKH�FDOLEUDWLRQ�SURFHGXUHV��
�

H�� &DOLEUDWLRQ�3URFHGXUHV��
�

���� &DOLEUDWH�UHIUDFWRPHWHU�DV�IROORZV��
�

�D�� 7XUQ�PRGH�VHOHFWRU�WR�UHIUDFWLYH�LQGH[��
�

�E�� 2SHQ�WKH�SULVP�DVVHPEO\�DQG�LQVXUH�WKDW�WKH�VXUIDFHV�DUH�FOHDQ��
�

�F�� $SSO\� D�P LQXWH� GURS� RI� ��EURPRQDSKWKDOHQH� WR� WKH� LOOXPLQDWRU� HQG�RI � WKH� UHIUDFWLQJ� SULVP�
VXUIDFH��

�G�� 3ODFH�WKH�WHVW�JODVV�VWDQGDUG�RQ�WKH�FRQWDFW�OLTXLG�ZLWK�WKH�SROLVKHG�VLGH�GRZQ��UHIUDFWLYH�LQGH[�
DOXH�IDFH�XS���SROLVKHG�HQG�WRZDUG�WKH�LOOXPLQDWRU�HQG�RI�WKH�UHIUDFWLQJ�SULVP��'R�QRW�XVH�DQ�H[FHVVLYH�DPRXQW�RI���
EURPRQDSKWKDOHQH��DQG�DYRLG�EXLOG�XS�DORQJ�WKH�SROLVKHG�IURQW�HQG�RI�WKH�VWDQGDUG��
�

�H�� *HQWO\�SUHVV�GRZQ�RQ�WKH�WHVW�JODVV�WR�LQVXUH�WKHUH�DUH�QR�EXEEOHV�EHWZHHQ�WKH�WHVW�JODVV�DQG�
WKH�UHIUDFWLQJ�SULVP��
�

�I�� $OLJQ� WKH� LOOXPLQDWRU� DUP� DQG�O HQV� VR� WKDW� WKH� IURQW� HGJH� IDFH� RI� WKH� WHVW� JODVV� LV� IXOO\�
LOOXPLQDWHG��
�

NOTE 
�

7R�DFKLHYH�WKH�EHVW�SRVVLEOH�FRQWUDVW�RI�WKH�OLTXLG�ILHOG�IRU�WKLV�PHDVXUHPHQW��SODFH�D�VKHHW�
RI�ZKLWH� WLVVXH� EHWZHHQ� WKH� ODPS�DQG�SU LVP�DVVHPEO\��'LIIXVHG� OLJKWLQJ�ZLOO� HOLPLQDWH� WKH�
EODFN�ZKLWH�IULQJHV��KRUL]RQWDO�OLQHV���

�
� �J�� )ROORZ� WKH�VWHSV� LQ� WKH�JHQHUDO�RSHUDWLQJ� LQVWUXFWLRQV� IRU� IRFXVLQJ� WKH�H\HSLHFH��DOLJQLQJ� WKH�

VKDGRZ�OLQH�ZLWK�WKH�FURVV�KDLU�DQG�REWDLQLQJ�D�PHDVXUHPHQW��
�

NOTE 
�

7KH�DOLJQPHQW�RI�WKH�ODPS�DQG�FRORU�FRPSHQVDWLRQ�PXVW�EH�DFFXUDWH��/DPS�PLV�SRVLWLRQLQJ�
FDQ� FUHDWH� D�V HFRQGDU\� VKDGRZ� OLQH�� 7KH� UHFRJQLWLRQ� RI� WKH� SURSHU� FRQWUDVW� OLQH� FDQ� EH�
HDVLO\�DFKLHYHG��0RYH�WKH�LOOXPLQDWRU�VOLJKWO\�XS�DQG�GRZQ��WKH�SULPDU\�VKDGRZ�OLQH�ZLOO�QRW�
PRYH��7KH�DFFXUDF\�RI� WKH� LQVWUXPHQW�GHSHQGV�RQ�KRZ�ZHOO� WKH�VKDGRZ�OLQH� LV�VHW�RQ�WKH�
FURVV�KDOI��
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�

� �K�� 'HSUHVV�WKH�UHDG�EXWWRQ���������ZLOO�EH�LQVWDQWDQHRXVO\�GLVSOD\HG��IROORZHG�E\�FRXQWLQJ��:KHQ�
WKH�FRXQWLQJ�VWRSV��WKH�1'�YDOXH�RI�WKH�WHVW�JODVV�LV�GLVSOD\HG��1RWH�WKH�YDOXH�VKRZQ��7KH�DFFXUDF\�RI�FDOLEUDWLRQ�
VKRXOG�EH�ZLWKLQ��������1'�RI�WKH�YDOXH�VWDPSHG�RQ�WKH�WHVW�JODVV��
�

� �L�� ,I� FDOLEUDWLRQ� LV� QHFHVVDU\�� URWDWH� WKH�DGMXVWPHQW� FRQWURO� NQRE�DQG�GHSUHVV� WKH� UHDG�EXWWRQ��
5HSHDW�XQWLO�WKH�FRUUHFW�YDOXH��DV�LQGLFDWHG�RQ�WKH�WHVW�JODVV��LV�REWDLQHG��,QVHUW�WKH�DOOHQ�ZUHQFK�SURYLGHG�WKURXJK�
WKH�DFFHVV�KROH�LQ�WKH�GLVSHUVLRQ�FRQWURO��7XUQ�WKH�DGMXVWLQJ�VFUHZ�FDUHIXOO\�WR�PRYH�WKH�UHWLFOH�XS�DQG�GRZQ�XQWLO�WKH�
VKDGRZ�OLQH�LV�DOLJQHG�ZLWK�WKH�FHQWHU�RI�WKH�FURVVKDLU��5HPRYH�WKH�WHVW�JODVV��FOHDQ�DQG�FORVH�WKH�SULVP�DVVHPEO\��

�
CAUTION 

�
&DUH�VKRXOG�EH�WDNHQ�WR�DYRLG�DQ\�FRQWDFW�EHWZHHQ�WKH�HGJHV�RU�VKDUS�FRUQHUV�RI�WKH�VROLG�
VDPSOH�DQG�WKH�SULVP��,I�WKH�IODW�VXUIDFH�RI�WKH�VDPSOH�LV�VPDOOHU�WKDQ�WKH�UHIUDFWLQJ�SULVP��
SODFH�WKH�VDPSOH�RQ�WKH�IDU�KDOI�RI�WKH�SULVP�VXUIDFH��WRZDUG�WKH�LOOXPLQDWRU��7KLV�ZLOO�LPSURYH�
WKH�FRQWUDVW�OLQH�YLVLELOLW\��

�
� I�� &DUH�RI�5HIUDFWRPHWHU����3ULVP�VKRXOG�EH�FOHDQHG�DIWHU�HDFK�VDPSOH�LV�UHPRYHG�ZLWK�D�VRIW�FORWK�RU�FRWWRQ�
VZDE�GDPSHQHG�ZLWK�',�ZDWHU��7KH�SULVP�PD\�EH�ZLSHG�ZLWK�OHQV�FOHDQLQJ�WLVVXHV�EXW�LW�VKRXOG�127�EH�ZLSHG�ZLWK�D�
KDUG��GU\�FORWK��
�
�������6SHFLILF�*UDYLW\��
�

D�� ,QWURGXFWLRQ�� �7KLV�SURFHGXUH�GHVFULEHV� WKH�PHWKRG�RI�PHDVXULQJ� WKH�VSHFLILF�JUDYLW\�RI�(*:�XVLQJ�WKH�
K\GURPHWHU��

�
E�� (TXLSPHQW�DQG�0DWHULDOV��

�
���� *ODVV�6WLUUHU�RU�*ODVV�5RG��WR�XVH�ZLWK�F\OLQGHU��
�
���� 7KHUPRPHWHU���*UDYLW\����&���UDQJH�����WR������&��RU����)��UDQJH����WR������)��

�
���� :DWHU�%DWK�

�
���� +\GURPHWHUV��1XPEHUV����+� WR����+�� VSHFLILF� JUDYLW\� UDQJH������� WR�������� SUHFLVLRQ�������HDFK�

K\GURPHWHU��
�

���� +\GURPHWHU�&\OLQGHU�
�
�

F�� 7HVW�3URFHGXUHV��
�

NOTE 
�

$VVXUH� WKDW� WKH� VDPSOH� WHPSHUDWXUH� LV� ���) � �� ���� )�� E\� LPPHUVLQJ� D�W KHUPRPHWHU� LQWR�
VDPSOH��

�
� ���� &DUHIXOO\� SRXU� WKH� VDPSOH� LQWR� WKH� K\GURPHWHU� F\OLQGHU� ZLWKRXW� VSODVKLQJ�� 5HPRYH� WKH� EXEEOHV�

IRUPHG�DIWHU�WKH\�KDYH�FROOHFWHG�RQ�WKH�VXUIDFH�RI�WKH�VDPSOH�E\�WRXFKLQJ�ZLWK�D�FOHDQ��GU\�JODVV�URG��)LOO�F\OLQGHU�
DERXW�����������IXOO��
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�

���� 3ODFH�VDPSOH�LQ�ZDWHU�EDWK�DQG�DOORZ�VDPSOH�WR�UHDFK���&����)���
�
� ���� /RZHU�WKH�K\GURPHWHU�JHQWO\�LQWR�WKH�VDPSOH��$YRLG�ZHWWLQJ�WKH�VWHP�DERYH�WKH�OHYHO�WR�ZKLFK�LW�ZLOO�

EH� LPPHUVHG��6WLU� WKH� VDPSOH�ZLWK� JODVV� URG�� DQG�U HFRUG� WKH� WHPSHUDWXUH�ZKHQ�D� VWHDG\� WHPSHUDWXUH� KDV�EHHQ�
UHDFKHG��5HPRYH�WKH�WKHUPRPHWHU�DIWHU�UHFRUGLQJ�WHPSHUDWXUH��

�
� ���� 'HSUHVV�WKH�K\GURPHWHU�DERXW�WZR�VFDOH�GLYLVLRQV�LQWR�WKH�VDPSOH�DQG�WKHQ�UHOHDVH�LW��LPSDUWLQJ�D�

VOLJKW�VSLQ��
�
� ���� :KHQ� WKH� K\GURPHWHU� KDV� FRPH� WR� UHVW� DZD\� IURP� WKH� F\OLQGHU� ZDOOV� DQG�Z LWK� QR�DL U� EXEEOHV�

SUHVHQW��UHDG�WKH�GHQVLW\�VSHFLILF�JUDYLW\��E\�SODFLQJ�WKH�H\H�VOLJKWO\�EHORZ�WKH�OHYHO�RI�WKH�OLTXLG�DQG�VORZO\�UDLVLQJ�LW�
XQWLO�WKH�VXUIDFH�RI�WKH�VDPSOH�EHFRPHV�D�VWUDLJKW�OLQH�FXWWLQJ�WKH�K\GURPHWHU�VFDOH��

�
� ���� $JDLQ�GHWHUPLQH�WKH�VDPSOH�WHPSHUDWXUH��,I�WKLV�GLIIHUV�IURP�WKH�LQLWLDO�YDOXH��UHSHDW�WKH�K\GURPHWHU�

WHVW�DQG�WKHQ�WKHUPRPHWHU�REVHUYDWLRQV�XQWLO�QR�PRUH�WKDQ���)�GLIIHUHQFH�LV�REWDLQHG��
�

���� 5HSRUW� WKH�VSHFLILF�JUDYLW\�UHODWLYH�GHQVLW\�WR�WKH�QHDUHVW��������DQG�WHPSHUDWXUH�PHDVXUHPHQW�WR�
WKH�QHDUHVW���)��

�
������$FFHOHUDWHG�6WDELOLW\��
�

D�� )LOO�D�����PO�FHQWULIXJH�WXEH�WR�WKH���������±��PO�PDUN�ZLWK�FRRODQW�RU�DGG�FRRODQW�WR�DQ�
DFFHSWDEOH�OHYHO�LQ�D�����PO�WR�����PO�WKUHH�QHFN�IODVN�VR�WKDW�D�WKHUPRPHWHU�ZLOO�KDYH�LWV�EXOE�LQ�WKH�IOXLG���
&DS�ZLWK�D�SURSHUO\�VL]HG�RQH�KROH�UXEEHU�RU�FRUN�VWRSSHU��

NOTE 
&RUN�VWRSSHU�SDUWLFOHV�ZLOO�IORDW���5XEEHU�SDUWLFOHV�ZLOO�QRW��

E�� ,QVHUW�D����LQFK�ORQJ�JODVV�FRQGHQVHU�WXEH�WKURXJK�WKH�VWRSSHU���,QVHUW�D�GU\�1LFKURPH�RU�VWDLQOHVV�
ZLUH�LQWR�WKH�FRQGHQVHU�SDVW�WKH�ERWWRP�RI�WKH�FRQGHQVHU�EXW�QRW�LQWR�WKH�FRRODQW�DV�VKRZQ�LQ�$670�'�����
)LJXUH�����7KH�SXUSRVH�RI�WKH�ZLUH�LV�WR�SURYLGH�D�PHDQV�RI�GLUHFWLQJ�FRQGHQVDWH�EDFN�WR�WKH�FHQWULIXJH�WXEH��
�,W�LV�DOVR�SHUPLVVLEOH�WR�KDYH�WKH�IOXLG�LQ�D�����PO�WR�����PO�WKUHH�QHFN�IODVN�DQG�WR�XWLOL]H�D�����PP�9LJUHX[�
GLVWLOODWLRQ�FROXPQ�LQ�WKH�FHQWHU�QHFN�ZLWK�DQ�DSSURSULDWH�WKHUPRPHWHU�LQ�RQH�RI�WKH�VLGH�QHFNV�DQG�D�VROLG�
UXEEHU��FRUN��JURXQG�JODVV�RU�7HIORQ�VWRSSHU�LQ�WKH�RWKHU�VLGH�QHFN��

c. ([SRVH�WKH�IOXLG�WR�D�WDUJHW�WHPSHUDWXUH�RI�����)�IRU����WR����KRXUV���,W�LV�SHUPLVVLEOH�IRU�WKH�IOXLG�
WHPSHUDWXUH�WR�IOXFWXDWH�EHWZHHQ�����)�DQG�����)�GXULQJ�WKH�WHVW���$W�WKH�HQG�RI�WKH�WHVW�SHULRG��UHPRYH�WKH�
IOXLG�IURP�WKH�KHDW�VRXUFH�DQG�DOORZ�WR�FRRO�WR�URRP�WHPSHUDWXUH�IRU�DW�OHDVW�RQH�KRXU��

G�� 5HPRYH�WKH�DLU�FRQGHQVHU�DQG�VWRSSHU�DQG�UHSODFH�ZLWK�D�VROLG�UXEEHU�RU�FRUN�VWRSSHU���%DODQFH�
WKH�FHQWULIXJH�WXEH��VWRSSHU�DQG�IOXLG�VDPSOH�DJDLQVW�DQRWKHU�FHQWULIXJH�WXEH��ZLWK�VWRSSHU��FRQWDLQLQJ�
DQRWKHU�FRRODQW�VDPSOH�WKDW�ZDV�QRW�KHDWHG�����)���,I�D�WKUHH�QHFN�IODVN�ZDV�XVHG��GHFDQW�����PO�����±��PO�
RI�FRROHG�IOXLG�LQWR�D�����PO�FHQWULIXJH�WXEH��WKHQ�EDODQFH�ZLWK�DQRWKHU�FHQWULIXJH�WXEH�ILOOHG�ZLWK�FRRODQW�WR�
����PO�����±��PO��

�
������1D0%7�&RQWHQW����

D�� $GMXVW�UHDJHQW�JUDGH�GHLRQL]HG�ZDWHU��UHVLVWLYLW\�!�����������RKP�FP��WR�D�S+�RI�����XVLQJ�D�S+�
PHWHU��D�VPDOO�3DVWHXU�SLSHWWH�DQG�JODFLDO�DFHWLF�DFLG�WKDW�LV�GLOXWHG�WR����DFHWLF�DFLG�E\�YROXPH��
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6WLU�WKH�ZDWHU�FRQVWDQWO\�ZLWK�D�PDJQHWLF�VWLUUHU�ZKLOH�DGGLQJ�WKH�GLOXWHG�DFHWLF�DFLG���8VH�D�5RVV�FRPELQDWLRQ�
HOHFWURGH�RU�RWKHU�VXLWDEOH�VHQVLQJ�HOHFWURGH��$GMXVW�DW�OHDVW�����PO�RI�GHLRQL]HG�ZDWHU�WKDW�KDV�EHHQ�IUHVKO\�
ERLOHG�DQG�DOORZHG�WR�FRRO�WR�URRP�WHPSHUDWXUH�ZKLOH�FRYHUHG��

NOTE�
89�YLVLEOH�PHDVXUHPHQW�RI�1D0%7�LQ�(*:�LV�QRW�IHDVLEOH�EHFDXVH�WKH�����QP�SHDN�IRU�WKLV�
FRPSRXQG�LV�VWURQJO\�LQWHUIHUHG�E\�RWKHU�LQJUHGLHQWV�WKDW�DEVRUE�DW�D�ORZHU�EXW�FORVH�IUHTXHQF\���
,I�1D0%7�LV�FRQYHUWHG�WR�0%7�E\�DGMXVWLQJ�WKH�S+�WR�QHDU������WKH�DQDO\WLFDO�SHDN�FKDQJHV�WR�
���QP�ZKHUH�WKH�LQWHUIHUHQFH�LV�VOLJKW��

E�� $GMXVW�D�����PO�VDPSOH�RI�WKH�FRRODQW�WR�D�S+�RI�����XVLQJ�UHDJHQW�JUDGH�RU�EHWWHU�JODFLDO�DFHWLF��DFLG��
D�VPDOO�3DVWHXU�SLSHWWH��D�PDJQHWLF�VWLUUHU��DQG�D�S+�PHWHU�ZLWK�5RVV�RU�RWKHU�VXLWDEOH�HOHFWURGH��6WLU�WKH�
VDPSOH�FRQVWDQWO\�ZKLOH�DGGLQJ�WKH�DFLG�GURS�ZLVH��

F�� ,I�DYDLODEOH��XVH�UHDJHQW�JUDGH�HWK\OHQH�JO\FRO��EHQ]RWULD]ROH��GHLRQL]HG�ZDWHU��WULHWKDQRODPLQH��DQG�
SKRVSKRULF�DFLG�WR�IRUPXODWH�(*:�IOXLG�LQ�DFFRUGDQFH�ZLWK�06������RPLWWLQJ�WKH�����1D0%7��6WDQGDUGV�
FDQQRW�EH�PDGH�XVLQJ�ZDWHU�DORQH��VLQFH�WKH�1D0%7�LV�FRQYHUWHG�WR�WKH�0%7�IRUP�DW�S+������DQG�LV�LQVROXEOH�LQ�
ZDWHU��$GMXVW�WKH�S+�RI�WKH�IOXLG�WR�����DV�SHU�VWHS����WKHQ�DGG�NQRZQ�DPRXQWV�RI�����1D0%7��5�7��9DQGHUELOW�
³1$&$3´��WR�WKH�IOXLG��ZHLJKLQJ�WR�WKH�QHDUHVW�����PJ��WR�SURYLGH�WKH�GHVLUHG�VWDQGDUG��VXJJHVWHG�DSSUR[LPDWH�
YDOXHV�RI�ZHLJKW���RI�����1D0%7�DGGHG�WR�WKH�IOXLG�DUH�������������������������DQG��������6WRUH�WKH�VWDQGDUGV�
LQ�D�GDUN�SODFH�LQ�FDUHIXOO\�VHDOHG�ERWWOHV��DPEHU�JODVV�SUHIHUUHG���

�
G�� 8VH�S+�����ZDWHU�RU�S+�����(*:�ZLWK�QR�1D0%7�WR�ILOO�ERWK�FHOOV�DQG�SHUIRUP�D�EDVHOLQH�DQDO\VLV��

3HUIRUP�D�]HUR�DQDO\VLV�DV�ZHOO��RSHUDWLQJ�WKH�LQVWUXPHQW�LQ�DFFRUGDQFH�ZLWK�WKH�PDQXIDFWXUHU¶V�LQVWUXFWLRQV���
$IWHU�FRPSOHWLRQ�RI�WKH�EDVHOLQH�DQDO\VLV��UHPRYH�WKH�FHOO�IURP�WKH�VDPSOH�EHDP��DQG�OHDYH�WKH�FHOO�LQ�WKH�
UHIHUHQFH�EHDP��

H�� 'LOXWH�D���PO�DOLTXRW�RI�HDFK�VWDQGDUG�ZLWK�S+�����ZDWHU�WR����VWDQGDUG�E\�YROXPH�IRU�D���FP�FHOO�RU�
����VWDQGDUG�E\�YROXPH�IRU�D���PP�FHOO����8VH�D�&ODVV�$�JODVV�SLSHWWH�RU�D�*LOPRQW�0LFURPHWHU�%XUHW�WR�REWDLQ�
WKH���PO�VDPSOH�IRU�WKH�&DU\�����VSHFWURSKRWRPHWHU����2WKHU�VSHFWURSKRWRPHWHUV�PD\�UHTXLUH�GLIIHUHQW�
GLOXWLRQV���5LQVH�WKH�FHOO�GRZQ�ZLWK�WKH�GLOXWHG�VDPSOH��WKHQ�ILOO��DQG�SODFH�LQ�WKH�VDPSOH�EHDP��6FDQ�WKH�VDPSOH�
IURP�����QP�WR�����QP�RU�RWKHU�GHVLUHG�ZDYHOHQJWKV��DV�ORQJ�DV�WKHUH�LV�VXIILFLHQW�GLVWDQFH�RQ�HLWKHU�VLGH�RI�WKH�
����QP�SHDN���0XOWLSOH�VFDQV�PD\�EH�SHUIRUPHG�LI�WKH�LQVWUXPHQW�GRHV�QRW�GHPRQVWUDWH�VXIILFLHQW�UHSHDWDELOLW\�
�WKH�&DU\�����W\SLFDOO\�ZLOO�QRW�YDU\�PRUH�WKDQ�������DEVRUEDQFH�XQLW�IURP�UXQ�WR�UXQ��DQG�GRHV�QRW�QRUPDOO\�
UHTXLUHG�PRUH�WKDQ�RQH�DQDO\VLV����3ULQW�WKH�UHVXOWV��PDNLQJ�QRWH�RI�WKH�DEVRUEDQFH�DW�����QP��DQG�GHWHUPLQH�
WKH�DEVRUEDQFH�RI�WKH�YDOOH\�MXVW�WR�WKH�OHIW�RI�WKH�����QP�SHDN��DQG�RI�WKH�EDVHOLQH�WR�WKH�ULJKW���$GG�WKH�WZR�
DEVRUEDQFHV�RQ�HLWKHU�VLGH�RI�WKH�����QP�SHDN��GLYLGH�E\�WZR��DQG�VXEWUDFW�IURP�WKH�����QP�DEVRUEDQFH��
5HSHDW�IRU�DOO�RI�WKH�VWDQGDUGV��VR�DV�WR�KDYH�D�UHIHUHQFH�UDQJH�IRU�DOO�DQDO\VHV��8VH�RQO\�&ODVV�$�JODVV�
YROXPHWULF�IODVNV�IRU�DOO�GLOXWLRQV��

I�� 8VH�D�&ODVV�$�JODVV�SLSHWWH�RU�D�*LOPRQW�PLFURPHWHU�EXUHW�WR�REWDLQ�D���PO�DOLTXRW�RI�WKH�VDPSOH��DQG�
GLOXWH�DV�VSHFLILHG�LQ�VWHS����3HUIRUP�WKH�DQDO\VLV�SHU�VWHS����DQG�GHWHUPLQH�WKH�����1D0%7�FRQWHQW�E\�
FRPSXWLQJ�WKH�UDWLR�RI�WKH�QHW�DEVRUEDQFH�RI�WKH�VDPSOH��FDOFXODWHG�DV�LQ�VWHS����WR�WKH�VWDQGDUG�FORVHVW�LQ�QHW�
DEVRUEDQFH�WR�WKH�VDPSOH��DQG�PXOWLSO\LQJ�E\�WKH�DPRXQW�RI�1D0%7�LQ�WKH�VWDQGDUG��$OWHUQDWLYHO\��WKH�
DEVRUSWLRQ�FRHIILFLHQW�PD\�EH�GHWHUPLQHG�XVLQJ�%HHU¶V�ODZ���$� �D[E[F��E �SDWKOHQJWK�RI�WKH�FHOO��F�LV�WKH�
FRQFHQWUDWLRQ�LQ�ZKDWHYHU�GHVLUHG�XQLWV��DQG�D�LV�WKH�DEVRUSWLRQ�FRHIILFLHQW��DQG�DW�OHDVW�WZR�RI�WKH�NQRZQ�
FRQFHQWUDWLRQ�VWDQGDUGV���7KH�PHWKRG�RI�NQRZQ�DGGLWLRQV�PD\�EH�XVHG�ZKHQ�1$&$3�DQG�RQO\�XVHG�06�����
DUH�DYDLODEOH���$GG�D�NQRZQ�DPRXQW�RI�1$&$3�WR�WKH�(*:�IOXLG�DIWHU�DQDO\VLV��GLOXWH�DV�LQ�VWHS����DQG�
DQDO\]H�8VH�WKH���QHW�DEVRUEDQFHV�WR�GHWHUPLQH�\RXU�DEVRUSWLRQ�FRHIILFLHQW�YLD�VXEWUDFWLRQ�DQG�GLYLVLRQ�LQWR�WKH�
UHPDLQLQJ�QHW�DEVRUSWLRQ���7KH�ZHLJKW���RI�����1D0%7� �QHW�DEVRUEDQFH�GLYLGHG�E\�UHVSRQVH�IDFWRU�
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   NOTES�
'R�QRW�FDOFXODWH�FRQFHQWUDWLRQ�EDVHG�RQ�MXVW�WKH�PD[LPXP�SHDN�YDOXHV�RI�WKH�VDPSOHV�DQG�WKH�
VWDQGDUG�RU�XVH�QRQVFDQQLQJ�89�YLVLEOH�VSHFWURPHWHUV�WKDW�PHDVXUH�IL[HG�ZDYHOHQJWKV���'R�
QRW�GHWHUPLQH�FRQFHQWUDWLRQ�EDVHG�RQ�WKH�DUHD�RI�WKH�����QP�SHDN�UDWKHU�WKDQ�WKH�SHDN�KHLJKW��
�6DPSOHV�ZLWK�ORZHU�FRQFHQWUDWLRQV�RI�1D0%7�JLYH�VOLJKWO\�KLJKHU�YDOXHV�ZKHQ�DQDO\]HG�E\�
89�YLVLEOH�VSHFWURVFRS\�EHFDXVH�WKH�LQWHUIHUHQFH�LV�UHODWLYHO\�JUHDWHU�IRU�WKHVH�VDPSOHV��

�
�
�
�
�
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SECTION VIII 
 

FLUID CONTAMINATION 
 

8.1. Introduction 
7KLV�VHFWLRQ�GLVFXVVHV�WKH�FRQWDPLQDWLRQ�RI�OXEULFDWLQJ�DQG�K\GUDXOLF�IOXLGV��KRZ�LW�RFFXUV��
KRZ�LW�LV�LGHQWLILHG��ZKDW�LWV�LPSDFWV�DUH��DQG�ZKDW�WR�GR�ZKHQ�FRQWDPLQDWLRQ�LV�VXVSHFWHG���
�

8.2.  Types of contamination  
(VVHQWLDOO\��DQ\WKLQJ�WKDW�LV�QRW�VXSSRVHG�WR�EH�LQ�WKH�RLO�VXPS�LV�D�FRQWDPLQDQW��UHJDUGOHVV�RI�
LWV�VRXUFH��&RQWDPLQDQWV�PD\�HQWHU� WKH�V\VWHP�DV�D�UHVXOW�RI�HQYLURQPHQWDO�H[SRVXUH��
QRUPDO�RSHUDWLRQ��QRUPDO�RU�DEQRUPDO�ZHDU��RU�KXPDQ�HUURU��ZURQJ�IOXLG�W\SH����
�
8.2.1. Environmental.� � (QYLURQPHQWDO� FRQWDPLQDWLRQ� RFFXUV� ZKHQ� PDWHULDOV� QRUPDOO\�

SUHVHQW� LQ� WKH� HQYLURQPHQW� HQWHU� WKH� RLO�� �( QYLURQPHQWDO� FRQWDPLQDWLRQ� FDQ� RFFXU�
ZKHQ�IOXLG�LV�WUDQVIHUUHG�RU�ZKHQ�DQ\�UHVHUYRLU��FDUW��SUH�RLOHU��FDQ��GUXP��LV�RSHQ�WR�
WKH� HQYLURQPHQW�� (QYLURQPHQWDO� FRQWDPLQDQWV� LQFOXGH� ���� ILQHO\� GLYLGHG�� DLUERUQH�
DQG� ZLQGERUQH� VRLO�� GXVW�� VDQG�� RU� FOD\�� ���� �O DUJH� SDUWLFOHV� RI� GHEULV� IURP�
FRQWDPLQDWHG� VXUIDFHV�� VXFK� DV� FRUURGHG� FDQV�� DQG�� ��� ZDWHU� IURP� UDLQ�� VQRZ�� RU�
RWKHU� VRXUFHV�� � (QYLURQPHQWDO� FRQWDPLQDWLRQ� LV� ODUJHO\� D�I XQFWLRQ� RI� WKH�
HQYLURQPHQWDO�FRQGLWLRQV�XQGHU�ZKLFK�IOXLGV�DUH�VWRUHG�DQG�WUDQVIHUUHG�DQG�WKH�FDUH�
WDNHQ�E\�SHUVRQQHO� WR�HQVXUH�FOHDQOLQHVV�DQG�WR�SURWHFW� WUDQVIHU��(QYLURQPHQWDO�
FRQWDPLQDWLRQ�RFFXUV�ZKHQ������ERWWOHV��FDQV��SUH�RLOHUV��RU�RLO�FDUWV�DUH�OHIW�RSHQ�
RU�LQ�XQSURWHFWHG�FRQGLWLRQV�IRU�H[WHQGHG��SHULRGV�������FORVXUHV��PDOIXQFWLRQ��RU��
VHDOV�JDVNHWV��KDYH�GHJUDGHG������GUXP�RU�FDQ�VXUIDFHV�DUH�DOORZHG�WR�FRUURGH�DQG�
GHEULV�HQWHUV�WKH�RLO�DV�WKH�FRQWDLQHU�LV�RSHQHG������GLUW\�FDQ�RSHQHUV��FKXUFK�NH\V��
SRXU� VSRXWV�� IXQQHOV�� RU� QR]]OHV� DUH� XVHG�� RU� ���� FRQWDPLQDQWV� HQWHU� WKURXJK� WKH�
FRPSRQHQW� DLU� LQWDNH� �� RU� RWKHU� H[SRVXUH�� DV� D� UHVXOW� RI� QRUPDO� �RSHU DWLRQ���
,PSURYHPHQWV� �L Q� �SHU VRQQHO� �W UDLQLQJ� �DQG�� PDWHULDO� KDQGOLQJ� �HTXL SPHQW� �KDYH��
UHGXFHG��PXFK��RI��WKH��HQYLURQPHQWDO�FRQWDPLQDWLRQ���

�
8.2.2. Wrong fluid type.��7KLV�UHVXOWV�IURP�KXPDQ�HUURU��VXFK�DV�SXWWLQJ�WKH�ZURQJ�IOXLG�LQ�

D�SUH�RLOHU��RU�VORSS\�KDQGOLQJ��VXFK�DV�UHXVLQJ�D�SUH�RLOHU��IRU��D��GLIIHUHQW��W\SH��
RI��IOXLG��ZLWKRXW��SURSHU��FOHDQLQJ���&RQWDPLQDWLRQ�ZLWK�WKH�ZURQJ�IOXLG�W\SH�PRVW�
FRPPRQO\�RFFXUV�ZKHQ�DQ�RLO�FDUW�RU�SUH�RLOHU��IRU�H[DPSOH��321����LV�ILOOHG�ZLWK�WKH�
ZURQJ� PDWHULDO� DW� WKH�PDLQWHQDQFH� VLWH�� +RZHYHU�� LW� LV� DOVR� SRVVLEOH� IRU�PL[�XSV� WR�
KDSSHQ�LQ�WKH�VXSSO\�V\VWHP��$Q\�WLPH�IOXLG�LV�WUDQVIHUUHG�EHWZHHQ�FRQWDLQHUV��RU��WR�
�D� �Y HKLFOH¶V� �RL O� �V XPS�� �W KHUH� �L V� � DQ� � RSSRUWXQLW\� � IRU��
FRQWDPLQDWLRQ��7KHUH�DUH�WKUHH�JHQHUDO�W\SHV�RI�IOXLGV�XVHG�LQ�DLUFUDIW��K\GUDXOLF�IOXLGV�
�0,/�35)�������DQG�0,/�35)��������PLQHUDO�OXEULFDQWV�>6$(�-������IRUPHUO\�0,/�/�
�����'�� DQG� 6$(� -����� �IRUPHUO\� 0,/�/�����(�@�� DQG� V\QWKHWLF� OXEULFDQWV� �0,/�
35)������ DQG� 0,/�35)��������� +RZHYHU�� WKHUH� DUH� PDQ\� W\SHV� RI� YHKLFOHV� DQG�
FRPSRQHQWV� �HQJLQHV�� WUDQVPLVVLRQV�� JHDUER[HV��HQUROOHG� LQ� WKH� -2$3��7KHUH�DUH�
DOVR� PDQ\� W\SHV� RI� IOXLGV� XVHG� LQ� VHUYLFLQJ�PHFKDQLFDO� HTXLSPHQW� �DQWLIUHH]HV� RU�
FRRODQWV��IXHOV��DGGLWLYHV��OXEULFDQWV��DQG�K\GUDXOLF�IOXLGV���$Q\�RI�WKHVH�W\SHV�RI�IOXLG�
PD\�EH�LQDGYHUWHQWO\�DGGHG�WR�WKH�RLO�VXPS�RU�WR�DQ��
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�
� LQWHUPHGLDWH�FRQWDLQHU��L�H���EHWZHHQ�WKH�PDQXIDFWXUHU¶V�FRQWDLQHU�DQG�WKH�VXPS��
 
8.2.3. Wear debris.� � )ULFWLRQ� IURP� PRYLQJ� SDUWV� DQG� DEUDVLRQ� IURP� HQYLURQPHQWDO�

GHEULV� FDXVHV� VPDOO� IUDJPHQWV� RI�PHWDO� WR� VORXJK�RII� LQWR� WKH� RLO�� � ([FHVVLYH�ZHDU�
GHEULV�LQGLFDWHV�SRRU�HQJLQH�KHDOWK���)RU�DHURQDXWLFDO�HTXLSPHQW��QHDUO\�WKH�HQWLUH�RLO�
DQDO\VLV�SURJUDP�LV�GLUHFWHG�WRZDUGV�ZHDU�GHEULV�DQG�HQJLQH�KHDOWK���

�
8.2.4. Operational byproducts.� �&KHPLFDO� UHDFWLRQV� WKDW� WDNH�SODFH�GXULQJ� FRPEXVWLRQ�

\LHOG� SURGXFWV� WKDW� UHGXFH� RLO� TXDOLW\� DQG� HIIHFWLYHQHVV�� 6RRW� LV� IRUPHG� IURP� WKH�
LQFRPSOHWH� FRPEXVWLRQ� RI� K\GURFDUERQ� IXHOV��:DWHU� IRUPHG� E\� FRPEXVWLRQ� DQG� IXHO�
YDSRUL]HG�GXULQJ�FRPEXVWLRQ�PD\�HQWHU� WKH� RLO��6XOIXU� DQG�SKRVSKRUXV� FRPSRXQGV�
PD\�RFFXU�DV�LPSXULWLHV�LQ�GLHVHO�IXHO�DQG�ZLOO�EXUQ�WR�SURGXFH�DFLGV�WKDW�DWWDFN�PHWDOOLF�
SDUWV��+HDW�DQG�PHFKDQLFDO�VWUHVV�EUHDN�GRZQ�WKH� ORQJ�K\GURFDUERQ�FKDLQV�RI� WKH�
FRPSRXQGV�WKDW�PDNH�XS�WKH�RLO�LWVHOI���

�
8.3. Identifying and measuring contamination.� �0XFK�RI� WKH�-2$3�0DQXDO� LV�GHGLFDWHG� WR�

GHWHFWLQJ� DQG�TXDQW LWDWLQJ� ZHDU� GHEULV� FRQWDPLQDWLRQ� DQG�RU� RSHUDWLRQDO� E\SURGXFW�
FRQWDPLQDWLRQ���

�
8.3.1. Water.� �$OWKRXJK�ZDWHU� LV�DQ�HQY LURQPHQWDO�FRQWDPLQDQW�� LW� LV�DOVR�DQ�RSHUDWLRQDO��

E\SURGXFW��WKDW��IRUPV��DV��D��UHVXOW��RI��FRPEXVWLRQ��RI�K\GURFDUERQ�IXHOV��WKHUHIRUH��
LW�LV�DOUHDG\�DGGUHVVHG�ZKHQ�LW�UHSUHVHQWV�D�VLJQLILFDQW��WKUHDW��WR��D��FRPSRQHQW��RU��WR�
�RLO��SHUIRUPDQFH���:DWHU��LV�PHDVXUHG��YLD��WKH��FUDFNOH��WHVW���.DUO��)LVFKHU��WLWULPHWU\��
�DQG��LQIUDUHG�VSHFWURPHWU\��7KHVH�WRSLFV�DUH�FRYHUHG�LQ�9ROXPH�,,�6HFWLRQ�9�RI�WKH�
-2$3�0DQXDO�DQG�DUH�D�SDUW�RI�URXWLQH�DQDO\VLV�IRU�PDQ\�VDPSOHV���

�
8.3.2. Particulate debris.� � 7KLV� LQFOXGHV�HQYLURQPHQWDO�SDUWLFXODWH�GHEULV�DQG�VRRW��'XVW��

VDQG�� JULW�� FOD\�� DQG� VRLO� FDQ� EH�HQF RXQWHUHG� DV� HQYLURQPHQWDO� SDUWLFXODWH� GHEULV��
6LOLFRQ� LV� SUHVHQW� LQ� VDQG� �VLOLFRQ� GLR[LGH��� :KHQ� VLOLFRQ� � LV� � IRXQG� � ZLWK��
DOXPLQXP�� �WKDW� � VXJJHVWV� � WKH� �SUHVHQFH� �RI �DOXPLQRVLOLFDWHV� �IRXQG� �LQ��V RLOV��
DQG��FOD\V���+LJK�OHYHOV�RI�LURQ��LQFRQVLVWHQW�ZLWK�HQJLQH�FRPSRVLWLRQ��PD\�EH�IURP�
UXVW�RQ�D�FDQ��FDQ�RSHQHU��SRXU�VSRXW��RU�FKXUFK�NH\��0DQ\�DLUFUDIW�HQJLQH�RLOV�FRQWDLQ�
ORZ�FRQFHQWUDWLRQV�RI�VLOLFRQ�LQ�WKH�IRUP�RI�VLOLFRQH�SRXU�SRLQW�GHSUHVVDQWV�WKDW�DOORZ�
WKH�RLO�WR�EH�GLVSHQVHG�HDVLO\�LQ�FROG�ZHDWKHU��7KHUHIRUH��LW� LV�QRUPDO�WR�VHH�VLOLFRQ�
FRQFHQWUDWLRQV� DURXQG� ���� SSP� DQG�R FFDVLRQDOO\� DV� KLJK� DV� ���� SSP�� 6LOLFRQ��
DOXPLQXP��DQG� LURQ�DUH�DOO�TXDQWLWDWHG�YLD�URWURGH�DWRPLF�HPLVVLRQ�VSHFWURVFRS\��
ZKLFK�LV�FRYHUHG�KHDYLO\�LQ�9ROXPH�,,�6HFWLRQ�,,,��DQG�WR�ZKLFK�WKH�ZHDU�OLPLW�WDEOHV�LQ�
9ROXPHV�,,,�DQG�,9�DUH�GHGLFDWHG��,Q�DGGLWLRQ��SDUWLFOH�FRXQWLQJ�LV�XVHG�IRU�K\GUDXOLF�
IOXLGV�DQG�FRYHUHG�LQ�9ROXPH�,,�6HFWLRQ�9���

�
8.3.3. Wrong fluid type.� �:URQJ� IOXLG� W\SH� LV�QRUPDOO\� IRXQG�E\� LGHQWLI\LQJ�DGGLWLYHV�WKDW�

ZRXOG�EH�DEVHQW�LQ�WKH�FRUUHFW�IOXLG���
�
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8.3.3.1. Zinc.� � +LJK� OHYHOV� RI� ]LQF� DUH� FRQVLVWHQW� ZLWK� 0,/�35)������ RU� RWKHU�

DXWRPRWLYH� OXEULFDQWV�� $V� RI� ������ ]LQF� GLDON\OGLWKLRSKRVSKDWH� �=''3��
FRPSRXQGV� DUH� VWLOO� DGGHG�DV � DQWLZHDU� DJHQWV� WR� HQJLQH� RLOV�� 7KHVH�
FRPSRXQGV� IRUP� SURWHFWLYH� ]LQF� SKRVSKDWH� JODVVHV� RQ� HQJLQH� SDUWV��
=''3�FRPSRXQGV�DUH�QRW�XVHG�LQ�WXUERMHW�RLOV���

 
8.3.3.2. Molybdenum.� � $OWKRXJK� QRW� URXWLQHO\� IRXQG� LQ� 0,/�35)������� PDQ\�

FRPPHUFLDO� DXWRPRWLYH� �H�J��� �:���� ��:���� DQG� WUXFN� �H�J��� ��:����
��:����RLO�IRUPXODWLRQV�LQFRUSRUDWH�VXVSHQVLRQV�RI�PRO\EGHQXP�GLVXOILGH��
0RO\EGHQXP�GLVXOILGH�LV�D�VROLG�OXEULFDQW��DQG�LW�LV�IRXQG�LQ�ERWK�HQJLQH�RLOV�
DQG� DQWL�VHL]LQJ� FRPSRXQGV�� 8QIRUWXQDWHO\�� PRO\EGHQXP� LV� DOVR� XVHG� LQ�
PDQ\� DLUFUDIW� HQJLQH� EHDULQJV� �VXFK� DV� ��������� LQ� 0��� VWHHO��� 7KH�
SUHVHQFH�RI�PRO\EGHQXP�DORQH�LV�QRW�GLDJQRVWLF�IRU�ZURQJ�IOXLG�W\SH��:KHQ�
GHWHFWHG�LQ�WKH�RLO�RI�D�FRPSRQHQW�WKDW�GRHV�QRW���FRQWDLQ���PRO\EGHQXP��
WKLV� ��I LQGLQJ� ��GRHV � ��SRL QW� �� WR� FRQWDPLQDWLRQ� ZLWK� DXWRPRWLYH�WUXFN�
HQJLQH�RLO���

�
8.3.3.3. Boron. +LVWRULFDOO\�� WKH�SUHVHQFH�RI�ERURQ�KDV�VXJJHVWHG�WKH�SUHVHQFH�

RI� FRRODQW� LQ� WKH� RLO� VLQFH� ERUDWHV� DUH� XVHG� DV� EXIIHUV� WR� FRQWURO� S+� LQ�
FRROLQJ�V\VWHPV���1HYHUWKHOHVV��ERURQ�DGGLWLYHV��VXFK�DV�ERURQ�QLWULGH��
DUH� IRXQG� DV� VROLG� OXEULFDQWV�� HVSHFLDOO\� LQ� KHDY\� ZHLJKW� �H�J��� ��:����
FRPPHUFLDO�RLOV��$V�RI� ������ ERURQ� FRPSRXQGV�ZHUH� QRW� XVHG� LQ� DQ\�
TXDOLILHG� SURGXFW� XQGHU� 0,/�35)������ LQ� WKH� 'HIHQVH� VXSSO\� V\VWHP��
DQG� ��W KH� ��SU HVHQFH� ��RI � ��ERU RQ� ��V KRXOG� ��L QLWLDOO\� � � VXJJHVW�
FRQWDPLQDWLRQ�ZLWK�DQWLIUHH]H�FRRODQW��

��
8.3.3.4. Magnesium���+LVWRULFDOO\��WKH�SUHVHQFH�RI�PDJQHVLXP�KDV�VXJJHVWHG�WKH�

SUHVHQFH�RI�FRRODQW�LQ�WKH�RLO�VLQFH�PDJQHVLXP�FRPSRXQGV�DUH�XVHG�DV�
GHWHUJHQWV� LQ� FRROLQJ� V\VWHPV�� +RZHYHU�� LW� KDV� EHFRPH� LQFUHDVLQJO\�
FRPPRQ�IRU�WKH�VDPH�GHWHUJHQWV�WR�EH�XVHG�LQ�DXWRPRWLYH�WUXFN�HQJLQH�
RLOV��:KHQ� GHWHFWHG� � LQ� � WKH� �RL O� �RI � � D� �F RPSRQHQW� �W KDW� �GRHV � �QRW ��
FRQWDLQ� magnesium, this finding points to contamination with 
either automotive/truck engine oil or antifreeze coolant.  

 
8.3.3.5. Glycol��0RVW�DQWLIUHH]H�FRRODQW�IRUPXODV�DUH�EDVHG�RQ�HWK\OHQH�JO\FRO��EXW�

HQYLURQPHQWDOO\�IULHQGO\�IRUPXODWLRQV�FRQWDLQ�SURS\OHQH�JO\FRO��7KH�DOFRKRO�
IXQFWLRQDO�JURXSV�DUH�REVHUYHG�E\� LQIUDUHG�VSHFWURVFRS\��&RQWDPLQDWLRQ�
ZLWK�DQWLIUHH]H�FRRODQW�RFFXUV�PRVWO\�LQ��JURXQG��HTXLSPHQW��DQG��UDUHO\��LQ�
�DLUFUDIW�� *O\FRO� FRQWDPLQDWLRQ� XVXDOO\� RFFXUV� VLPXOWDQHRXVO\� ZLWK� ZDWHU�
FRQWDPLQDWLRQ���

�
8.3.3.6. Analytical techniqueV��=LQF��PRO\EGHQXP��DQG�ERURQ�DUH�GHWHUPLQHG�YLD�

URWURGH�DWRPLF�HPLVVLRQ�VSHFWURPHWU\��*O\FRO�DQG��VRPH��RWKHU��DGGLWLYHV�
�FDQ��EH��GHWHUPLQHG��E\��LQIUDUHG�VSHFWURPHWU\��6RPH�VHUYLFHV�DQG�
VRPH�ODERUDWRULHV�PD\�QRW�KDYH�DOO�WHFKQLTXHV�DYDLODEOH���
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8.3.4. Operational byproducts.�,Q�DGGLWLRQ�WR�ZDWHU��YDULRXV�DFLGLF�VSHFLHV�PD\�EH�

IRUPHG�E\�WKH�SDUWLDO�FRPEXVWLRQ�RI�K\GURFDUERQ�IXHOV�RU�LPSXULWLHV�LQ�WKHP��WKHVH�
DUH�PHDVXUHG�FROOHFWLYHO\�DV�WKH�WRWDO�DFLG�QXPEHU��7KRXJK�QRW�D�E\SURGXFW��
YDSRUL]HG�IXHO�PD\�HQWHU�WKH�RLO�GXULQJ�RSHUDWLRQ��DQG�VR�LW�LV�LQFOXGHG�KHUH��)XHO�
FRQWDPLQDWLRQ�FDQ�EH�GHWHUPLQHG�E\�GHFUHDVH�LQ�WKH�IODVK�SRLQW�RU�IXHO�VQLIIHU�
�9ROXPH�,,�6HFWLRQ�9��DV�ZHOO�DV�D�GHFUHDVH�LQ�YLVFRVLW\�ZKHQ�VHYHUH��
'HFUHDVHV�LQ�YLVFRVLW\��DUH��DOVR��DVVRFLDWHG��ZLWK��WKH��GHJUDGDWLRQ��RI��WKH��RLO��LWVHOI�
UHVXOWLQJ�IURP�H[SRVXUH�WR�KHDW�DQG�PHFKDQLFDO�VKHDULQJ�DFWLRQ�

�
8.3.5. Wear debris���/LNH�HQYLURQPHQWDO�SDUWLFXODWH�GHEULV��ZHDU�GHEULV�LV�GHWHUPLQHG�

SULPDULO\�E\�URWURGH�DWRPLF�HPLVVLRQ�VSHFWURPHWU\��0RVW�ZHDU�GHEULV�LV�WRR�ODUJH�WR�
UHPDLQ�VXVSHQGHG�LQ�WKH�RLO�VR�WKDW�LW�FDQQRW�EH�HVWLPDWHG�E\�WKH�RLO¶V�RSDTXHQHVV�
WR�LQIUDUHG�OLJKW��XQOLNH�VRRW���9ROXPH�,,�6HFWLRQ�,,,�LV�GHYRWHG�WR�URWURGH�DWRPLF�
HPLVVLRQ�VSHFWURPHWU\���
�

8.4. Consequences of contamination  
 

8.4.1. Water.�6PDOO�DPRXQWV�RI�ZDWHU�DUH�GLVSHUVHG�E\�WKH�VXUIDFWDQWV�LQ�WKH�RLO��KRZHYHU��
ODUJH�DPRXQWV�RI�ZDWHU�OHDG�WR�WKH�IRUPDWLRQ�RI�VOXGJH��ZKLFK�FORJV�WKH�ILOWHU�DQG�
LQFUHDVHV�WKH�YLVFRVLW\��$V�VOXGJH�IRUPV��WKH�RLO�EHFRPHV�OHVV�HIIHFWLYH�DW�
OXEULFDWLQJ�VXUIDFHV�DQG�OHVV�HIIHFWLYH�DW�FRQGXFWLQJ�KHDW�HQHUJ\��7KLV�PDNHV�WKH�
HQJLQH�ZRUN�KDUGHU�DQG�ZHDU�RXW�IDVWHU��:DWHU�DOVR�VSHHGV�FRUURVLRQ���

�
8.4.2. Environmental particulate debris and soot.�'HSHQGLQJ�RQ�WKH�SDUWLFOH�VL]H�� WKHVH�

FRQWDPLQDQWV� HLWKHU� LQWHUIHUH� ZLWK� WKH� SURSHU� IXQFWLRQ� RI� WKH� GLVSHUVDQWV� DQG�
VXUIDFWDQWV�LQ�WKH�RLO��OHDGLQJ�WR�VOXGJH�IRUPDWLRQ��RU�WKH\�DEUDGH�WKH�PRYLQJ�SDUWV�RI�
WKH� HQJLQH�� ,Q� PRVW� DLUFUDIW�� ODUJH� GHEULV� LV� UHPRYHG� E\� WKH� RLO� ILOWHU� VR� WKDW� WKH�
SUHVHQFH� RI� LQGLYLGXDOO\� YLVLEOH� SDUWLFOHV� �L�H��� WXUQLQJV�� FKXQNV�� IODNHV�� QHHGOHV��
VXJJHVWV� LPSURSHU� ILOWHU� IXQFWLRQ�� � (YHQ� LQ� JURXQG� HTXLSPHQW�� LQGLYLGXDOO\� YLVLEOH�
SDUWLFOHV�VXJJHVW�VXEVWDQWLDO�HQJLQH�ZHDU�DQG�RU�SRRU�DLU�RLO�ILOWUDWLRQ���

�
8.4.3. Wrong fluid type.�)RU�DLUFUDIW��ZURQJ�IOXLG�W\SH�FDQ�EH�DQ�H[WUHPHO\�VHULRXV�

SUREOHP��$LUFUDIW�FRQVXPH�RLO�DW�D�UDWH�VXFK�WKDW�DQ\�QRQFRPEXVWLEOH�RU�
LQYRODWLOH�FRPSRXQGV�DUH�UDSLGO\�FRQFHQWUDWHG�DQG�FDQ�FORJ��ILOWHUV��RU��GHSULYH��WKH�
�V\VWHP��RI��QHHGHG��OXEULFDWLRQ��DQG��KHDW�WUDQVIHUHQFH���)XUWKHUPRUH��DLUFUDIW�
FRPSRQHQWV�DUH�QRW�GHVLJQHG�IRU�H[SRVXUH�WR�VRPH�RI�WKH�DGGLWLYHV�SUHVHQW�LQ�
DXWRPRWLYH�WUXFN�HQJLQH�RLOV��%HFDXVH�DLUFUDIW�OXEULFDQWV�DUH�UHODWLYHO\�IUHH�RI�
DGGLWLYHV��LW�LV�GLIILFXOW�WR�LGHQWLI\�FRQWDPLQDWLRQ�RI�DXWRPRWLYH�WUXFN�RLO�ZLWK�DLUFUDIW�
RLO��EXW�LW�LV�DOVR�OHVV�VHULRXV���

�
8.4.4. Operational byproducts.��$FLGLF��FRPSRXQGV��SURGXFHG��IURP��WKH�EXUQLQJ��RI�

VXOIXU��RU��SKRVSKRUXV��LPSXULWLHV��LQ��IXHO���LQFRPSOHWH�FRPEXVWLRQ�RI�K\GURFDUERQ�
IXHOV��RU�QLWURJHQ�R[LGHV�IRUPHG�IURP�DLU�DW�RSHUDWLQJ�WHPSHUDWXUHV�DOO�DWWDFN�PHWDOOLF�
HQJLQH�SDUWV��FRUURGLQJ�WKHP��7KH\�DOVR�UHDFW�ZLWK�VHDOV�DQG�JDVNHWV��UHGXFLQJ�WKHLU�
OLIHWLPHV���
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�
8.4.5. Fuel.�([FHVVLYH�OHYHOV�RI�IXHO��DERXW����E\�ZHLJKW�RU�KLJKHU��SRVH�D�VDIHW\�ULVN�E\�

PDNLQJ�WKH�RLO�FRPEXVWLEOH�RU�HYHQ�IODPPDEOH��)XHO�LQFXUVLRQ�ORZHUV�YLVFRVLW\��
ZKLFK��LQ�WXUQ��UHGXFHV�OXEULFLW\��,W�DOVR�GHFUHDVHV�WKHUPDO�FRQGXFWLYLW\��)XHO�
LQFXUVLRQ�LV�SULPDULO\�D�FRQFHUQ�IRU�JURXQG�HTXLSPHQW�DQG�GLHVHO�HQJLQHV���

�
8.4.6. Wear debris.�'HSHQGLQJ�RQ�WKH�OHYHO�RI�GHEULV�DQG�WKH�FRPSRQHQW��WKH�GHEULV�PD\�EH�

QRUPDO�RU�DEQRUPDO��,Q�SUHFLVLRQ�JDV�WXUELQH�HQJLQHV��HYHQ�VPDOO�DPRXQWV�RI�ZHDU�
GHEULV�FDQ�VLJQDO�DQ�LPSHQGLQJ�HQJLQH�IDLOXUH��7KH�ZHDU�GHEULV�OLPLWV�IRU�
DHURQDXWLFDO�HTXLSPHQW�DUH�JLYHQ�LQ�-2$3�0DQXDO�9ROXPH�,,,��7KH�ZHDU�GHEULV�OLPLWV�

�IRU�JURXQG�HTXLSPHQW�DUH�JLYHQ�LQ�-2$3�0DQXDO�9ROXPH�,9��6DIHW\�RI�IOLJKW�GLFWDWHV�WKDW�
VSHFLDO�DWWHQWLRQ�LV�JLYHQ�WR�DLUFUDIW��$V�D�UXOH��OLPLWV�IRU�DLUFUDIW�DUH�PXFK�ORZHU�
WKDQ�OLPLWV�IRU�JURXQG�HTXLSPHQW�RU�GLHVHO�HQJLQHV�RQ�VKLSV��:HDU�GHEULV�UHVXOWV�VKRXOG�
LGHDOO\�EH�GLDJQRVWLF��LGHQWLI\LQJ�ZKDW�SDUW�LV�IDLOLQJ��DQG�SURJQRVWLF��KRZ�ORQJ�WKDW�SDUW�
ZLOO�ODVW���:KHQ�FRXSOHG�ZLWK�NQRZOHGJH�RI�WKH�HQJLQH�FRPSRVLWLRQ�DQG�GHVLJQ��ZHDU�
GHEULV�DQDO\VLV�LV�DQ�LPSRUWDQW�DVSHFW�WR�D�FRQGLWLRQ�EDVHG�PDLQWHQDQFH�SURJUDP���

�
8.5. Mandatory actions for addressing contamination  

�
8.5.1. Environmental debris and water.� � 5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ�ZKHQ�

GXVW��GLUW��VDQG��VRLO��FOD\��RU�ZDWHU�LV�VXVSHFWHG��&RQILUP�SURSHU���LQVWUXPHQW���IXQFWLRQ���
ZLWK� ��DSSU RSULDWH� ��F KHFN� � � VWDQGDUGV�� � 5HFRPPHQG� ��F RQWLQXDO� ��I OXVKLQJ����
VDPSOLQJ��DQG���WHVWLQJ���XQWLO�FRQWDPLQDWLRQ�LV�XQGHWHFWDEOH��������SSP�6L�LI�QR�OLPLW�
JLYHQ�� RU� QHDUO\� VR�� &RQVXOW� SURJUDP� PDQDJHU� LI� IXUWKHU� LQIRUPDWLRQ� LV� QHHGHG��
&RPSDUH�UHVXOWV�ZLWK�UHSRUWHG�OLPLWV�LQ�-2$3�0DQXDO�9ROXPHV�,,,�DQG�,9�OLPLW�WDEOHV���

�
8.5.2. Visible particulate debris.�:KHQ�YLVLEOH�GHEULV�LV�SUHVHQW��UHJDUGOHVV�RI�WKH�QDWXUH�RI�

WKH�GHEULV��ZHDU�RU�HQYLURQPHQWDO���WKH�VDPSOH�IDLOV�DXWRPDWLFDOO\��&RQIHU�ZLWK�
PHFKDQLF�RU�PDLQWHQDQFH�FKLHI�LI�DSSURSULDWH�WR�HQVXUH�VDPSOH�ZDV�QRW�
FRQWDPLQDWHG�GXULQJ�DIWHU�FROOHFWLRQ��5HFRPPHQG�UHVDPSOLQJ�RU�GUDLQLQJ�IOXVKLQJ�LI�
HYLGHQFH�LQGLFDWHV��7HVW�WR��LGHQWLI\��DQG��TXDQWLWDWH��ZHDU��GHEULV��LQ��RULJLQDO��VDPSOH�
�DQG��DQ\�DGGLWLRQDO�VDPSOHV���

�
8.5.3. Wrong fluid type.�5HSRUW�UHVXOWV�VXJJHVWLQJ�ZURQJ�IOXLG�W\SH�DV�VRRQ�DV�SUDFWLFDO��

UHFRPPHQG�UHVDPSOLQJ�DQG�UHWHVWLQJ���&RQILUP�SURSHU�LQVWUXPHQW�IXQFWLRQ�ZLWK�
DSSURSULDWH�FKHFN�VWDQGDUGV��:KHQ�ZURQJ�IOXLG�W\SH�KDV�EHHQ�YHULILHG��QRWLI\�ORFDO�
FKDLQ�RI�FRPPDQG��RLO�DQDO\VLV�SURJUDP�PDQDJHU��PDLQWHQDQFH�FKLHI��FRJQL]DQW�
HQJLQHHULQJ�DXWKRULW\��$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�UHTXLUHG�E\�ORFDO�
ZULWWHQ�SURFHGXUHV��:KHQ�FRQWDPLQDWLRQ�KDV�EHHQ�LGHQWLILHG�LQ�VHDOHG�PDWHULDOV�
SURFXUHG�WKURXJK�WKH�'HIHQVH�VXSSO\�V\VWHP��LQLWLDWH�DFWLRQ�WKURXJK�WKH�'HIHQVH�
VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP���5HFRPPHQG�FRQWLQXDO�IOXVKLQJ��VDPSOLQJ��DQG�
WHVWLQJ�XQWLO�FRQWDPLQDWLRQ�LV�XQGHWHFWDEOH��������SSP�=Q�DQG�%��RU�QHDUO\�VR���&RQVXOW�
SURJUDP�PDQDJHU�LI�IXUWKHU�LQIRUPDWLRQ�LV�QHHGHG���

�
8.5.4. Operational byproducts.��5HSRUW�UHVXOWV�DV�UHTXLUHG�IRU�LQGLYLGXDO�FRPSRQHQWV�RU�

HTXLSPHQW���5HSRUW�UHFRPPHQGDWLRQV�IRU�DGGLWLRQDO�VDPSOLQJ�DQG�WHVWLQJ�RU��
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�
PDLQWHQDQFH�DV�UHTXLUHG���)XUWKHU�GHWDLO�LV�SURYLGHG�HOVHZKHUH�LQ�WKH�PDQXDO���

�
8.5.5. Wear debris.�:KHQ�PHWDOOLF�GHEULV�FRQVLVWHQW�ZLWK�FRPSRQHQW�ZHDU�LV�FRQILUPHG�E\�

URWURGH�DWRPLF�HPLVVLRQ�VSHFWURPHWU\��5$(6���WDNH�DFWLRQ�FRQVLVWHQW�ZLWK�WKH�ZHDU�
OLPLW�WDEOHV�LQ�-2$3�0DQXDO�9ROXPHV�,,,�DQG�,9. 

�
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APPENDIX A 

 
NON-AUTOMATED LABORATORY DATA SUBMISSION�

�
7KH� IROORZLQJ� LQVWUXFWLRQV�DSSO\� WR�QRQ�DXWRPDWHG�$LU�)RUFH� ODERUDWRULHV��EXW�PD\�EH�GL UHFWHG� IRU�XVH�E\�RWKHU�
6HUYLFH�3URJUDP�0DQDJHUV�IRU�WKHLU�QRQ�DXWRPDWHG�ODERUDWRULHV�RU�IRU�DXWRPDWHG�ODERUDWRULHV�H[SHULHQFLQJ�$'3�
HTXLSPHQW�PDOIXQFWLRQV��WR�WUDQVPLW�PDQXDOO\�DFFXPXODWHG�GDWD�LQWR�WKH�-2$3�'DWD�%DVH��
�
/DERUDWRULHV�VKDOO� XVH�''�)RUP������DV�D�VRXUFH�GRFXPHQW� IRU� FRPSOHWLQJ������FROXPQ�GHWDLO� UHFRUGV�� �7KH�
UHVXOWLQJ�GDWD�ZLOO�EH�IRUZDUGHG�WR�$)&5#7LQNHU�DI�PLO��WKH�ILUVW�GXW\�GD\�RI�($&+�ZHHN���'DWD�ZLOO�EH�WUDQVPLWWHG�
LQ�DFFRUGDQFH�ZLWK�LQVWUXFWLRQV�SURYLGHG�E\�WKH�-2$3�76&���7KH�-2$3�'DWD�6\VWHP�ZLOO�UHTXLUH�VXEPLVVLRQ�RI�VL[�
GLIIHUHQW�W\SHV�RI�LQSXWV�ZKLFK�DUH�GHVFULEHG�LQ�GHWDLO�LQ�WKLV�VHFWLRQ��7KHVH�LQSXWV�ZHUH�HVWDEOLVKHG�WR�SURYLGH�IRU�
LQGHSHQGHQW� VDPSOH� DQG� IHHGEDFN� UHFRUGV� DQG� WR� SHUPLW� GDWD� GHOHWLRQ�FRUUHFWLRQ� DFWLRQV� DV� UHTXLUHG�� 6HH�
$SSHQGL[�(�IRU�GDWD�LQGH[�FRGHV��
�
$���� &RQWURO�'DWD��'DWD� LQ�UHFRUG�FROXPQV���WKURXJK����DQG�����DV�DSSOLFDEOH��DUH�GHVLJQDWHG�DV�FRQWURO�GDWD�
ILHOGV��7KHVH�FROXPQV�PXVW�EH�FRPSOHWHG�RQ�DOO�VRXUFH�GRFXPHQWV�DQG�DOO����FROXPQ�UHFRUG�FDUGV��
�

D�� -2$3�/DERUDWRU\�&RGHV��5HFRUG�FROXPQV������
�

���� 'HVLJQDWLRQ�� -2$3�/DERUDWRU\�&RGH��
�

���� (QWU\��� $OSKD�1XPHULF��
�

���� ,QVWUXFWLRQV��-2$3�ODERUDWRU\�FRGHV�FRQVLVW�RI� WKUHH�GLJLW�DOSKD�QXPHULF�FRGHV�OLVWHG� LQ�WKH�-2$3�
'LUHFWRU\��
�

E�� 0DMRU�&RPPDQG�&RGHV��5HFRUG�FROXPQ����
�

���� 'HVLJQDWLRQ��0DMRU�&RPPDQG��
�

���� (QWU\��$OSKD�1XPHULF��
�

���� ,QVWUXFWLRQV��0DMRU�&RPPDQG�FRGHV�FRQVLVW�RI�WZR�GLJLW�DOSKD�QXPHULF�FRGHV�WR�LGHQWLI\�WKH�PDMRU�
FRPPDQG�� IRUHLJQ� JRYHUQPHQW�� FRQWUDFWRU�� HWF��� ZKLFK� RZQV� WKH� XQLW� IURP� ZKLFK� WKH� VDPSOH� ZDV� WDNHQ��
1RQ�DXWRPDWHG�ODERUDWRULHV�ZLOO�XVH�RQO\�WKH�ODVW�GLJLW�RI�WKH�FRPPDQG�FRGH��7KHVH�FRGHV�DUH�OLVWHG�LQ�$SSHQGL[��
�

F�� 2SHUDWLQJ�$FWLYLW\�&RGHV��5HFRUG�FROXPQV�������
�

���� 'HVLJQDWLRQ��2SHUDWLQJ�$FWLYLW\��
�

���� (QWU\��$OSKD���/HIW�MXVWLILHG��
�

���� ,QVWUXFWLRQV��(QWHU�EDVH�ORFDWLRQ�FRGHV�LQ�UHFRUG�FROXPQV������$LU�)RUFH����%DVH�ORFDWLRQ�FRGHV�
�DOVR�NQRZQ�DV�JHRJUDSKLFDO�ORFDWLRQ�FRGHV�RU�*(2/2&
V��FRQVLVW�RI�IRXU�GLJLW�DOSKDQXPHULF�FRGHV�DV�UHIOHFWHG�
RQ�WKH�IROORZLQJ�6FRWW�$)%�KRVWHG�ZHEVLWH���KWWSV���WPGV���VFRWW�DI�PLO�DSBLQIR�VKWPO  (QWHU�WKH�EDVH�ORFDWLRQ�LQ�
WKH��$3�1$0(��EORFN��FOLFN�RQ��)LQG�$3�1DPH�'DWD���DQG�WKH�*(2/2&�ZLOO�EH�GLVSOD\HG���
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�

G�� (TXLSPHQW�(QG�,WHP�0RGHO�&RGHV��5HFRUG�FROXPQV��������
�

���� 'HVLJQDWLRQ��(TXLSPHQW�(QG�,WHP�0RGHO�&RGHV��
�

���� (QWU\��$OSKD�1XPHULF��
�

���� ,QVWUXFWLRQV�� (TXLSPHQW�PRGHO� ILHOG�ZLOO� UHIOHFW� FRGHV� HVWDEOLVKHG� LQ�$SSHQGL[�%� WR� LGHQWLI\� WKH�
HQJLQH� W\SH��PRGHO�DQG�VHULHV�DQG� WKH�HQG�L WHP�PLVVLRQ��GHVLJQ�DQG�VHULHV� IRU�HQJLQH�VDPSOHV��6DPSOHV� IURP�
DFFHVVRU\�HTXLSPHQW�VXFK�DV�&6'��PDLQ� WUDQVPLVVLRQ��HWF���ZLOO�EH�UHSRUWHG�E\�HQWHULQJ�WKH�ILUVW� WKUHH�GLJLWV�RI�
DSSURSULDWH�HQG�LWHP�FRGH�DQG�HQWHULQJ�WKH�DSSURSULDWH�DFFHVVRU\�HTXLSPHQW�FRGH�DV�WKH�ODVW�GLJLW��
�

H�� (TXLSPHQW�6HULDO�1XPEHU��5HFRUG�FROXPQV��������
�

���� 'HVLJQDWLRQ��(TXLSPHQW�6HULDO�1XPEHU��
�

���� (QWU\��$OSKD�1XPHULF���/HIW�MXVWLILHG��
�

���� ,QVWUXFWLRQV��(QWHU� ODVW�VL[�GLJLWV�RI� WKH�HTXLSPHQW�VHULDO�QXPEHU� IURP�ZKLFK�WKH�RLO�VDPSOH�ZDV�
WDNHQ��H�J���HQJLQH��WUDQVPLVVLRQ��&6'��HWF��'DVKHV�DQG�VODVKHV�ZLOO�EH�H[FOXGHG��
�

I�� 'DWH��5HFRUG�FROXPQV��������
�

���� 'HVLJQDWLRQ��-XOLDQ�'DWH�6DPSOH�7DNHQ��
�

���� (QWU\��1XPHULFV��
�

���� ,QVWUXFWLRQV��(QWHU�-XOLDQ�GDWH�VDPSOH�ZDV� WDNHQ��H�J���<'''��<�ZLOO�EH� WKH� ODVW�SRVLWLRQ�RI� WKH�
\HDU�DQG�'''�ZLOO�EH�WKH�-XOLDQ�'D\��
�
$���� $QDO\WLFDO�6DPSOH�5HFRUG��$QDO\WLFDO�VDPSOH�UHFRUG�LV�UHTXLUHG�WR�UHSRUW�DOO�VDPSOH�LGHQWLILFDWLRQ�GDWD�DQG�
DQDO\WLFDO�UHVXOWV��$QDO\WLFDO�VDPSOH�UHFRUG�ZLOO�FRQWDLQ�FRQWURO�GDWD��UHFRUG�FROXPQV������DQG����DV�DSSOLFDEOH��
DQG�WKH�IROORZLQJ�GDWD��VHH�WDEOH�$�����
�

Downloaded from https://www.everyspec.com



NAVAIR 17-15-50.2 
TM 38-301-2 
T.O. 33-1-37-2 
�

A-3 

 
 
TABLE A-1. ANALYTICAL SAMPLE RECORD 

�
Record Columns� Data Elements�
�
� �
� � /�,QVWUXPHQW�
� � � � $�
� � � � %�
� � � � 2�
� � � � 5�
� ��
� � $�&RPPDQG�
� � � � 7�
� � � � 2�
� � � � 5�
� ��
� � <�/DERUDWRU\�
� ��
� � 0DMRU�&RPPDQG�
� �����
� � 2SHUDWLQJ�$FWLYLW\�
� �����
� � (TXLSPHQW�(QG�,WHP�0RGHO�
� �����
� � (TXLSPHQW�6HULDO�1XPEHU�
� �����
� � -XOLDQ�'DWH��<'''��
� ������ � +RXUV�0LOHV�6LQFH�2YHUKDXO�
� ������ � +RXUV�0LOHV�6LQFH�2LO�&KDQJH�
� ��� � 5HDVRQ�IRU�6DPSOH�
� ������ � 2LO�$GGHG�6LQFH�/DVW�6DPSOH�
� ������ � 7\SH�2LO�
� ������ � 6DPSOH�5HVSRQVH�7LPH�
� ������ � 6DPSOH�$QDO\WLFDO�5HVXOWV�

�
������� ������ ������ ������ ������ ������
� )H� $J� $O� &U� &X� 0J�
�
������� ������ ������ ������ ������ ������
� 1L� 3E� 6L� 6Q� 7,� 0R�

�
������� /DERUDWRU\�5HFRPPHQGDWLRQ�
� ��� )LOH�0DLQWHQDQFH�$FWLRQ�&RGH�
� ��
� 'DWD�6HTXHQFH�

�

&RQWURO�'DWD�

� � � � � � � � � � � � � � �
�
D�� +RXUV�0LOHV�6LQFH�2YHUKDXO��5HFRUG�FROXPQV��������

�
���� 'HVLJQDWLRQ��+RXUV�0LOHV�6LQFH�2YHUKDXO��

�
���� (QWU\��1XPHULFV��

�
���� ,QVWUXFWLRQV�� 7RWDO� KRXUV�PLOHV� VLQFH� RYHUKDXO� ZLOO� EH� UHSRUWHG� DV� ILYH� GLJLW� QXPHULFV� UHIOHFWLQJ�

QHDUHVW� ZKROH� KRXUV�PLOHV�� 7RWDO� KRXUV�PLOHV� ZKLFK� GR� QRW� FRPSOHWH� WKH� ILHOG� ��� GLJLWV�� ZLOO� EH�S UHFHGHG� ZLWK�
]HURV��H�J������ ��������

�
�
�
�
�

�
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�
E�� +RXUV�0LOHV�6LQFH�2LO�&KDQJH��5HFRUG�FROXPQV��������

�
���� 'HVLJQDWLRQ��+RXUV�0LOHV�6LQFH�2LO�&KDQJH��

�
���� (QWU\��1XPHULFV��

�
���� ,QVWUXFWLRQV��7RWDO�KRXUV�PLOHV�VLQFH�RLO�FKDQJH�ZLOO�EH�UHSRUWHG�DV�IRXU�GLJLW�QXPHULFV�UHIOHFWLQJ�

QHDUHVW� ZKROH� KRXUV�PLOHV�� 7RWDO� KRXUV�PLOHV� ZKLFK� GR� QRW� FRPSOHWH� WKH� ILHOG� ��� GLJLWV�� ZLOO� EH�S UHFHGHG� ZLWK�
]HURV��H�J������� �������
�

F�� 5HDVRQ�IRU�6DPSOH��5HFRUG�FROXPQ�����
�

���� 'HVLJQDWLRQ��5HDVRQ�IRU�6DPSOH�&RGH��
�

���� (QWU\��$OSKD��
�

���� ,QVWUXFWLRQV�� 5HDVRQ� IRU� VDPSOH� FRGH� LV� HVWDEOLVKHG� WR� LGHQWLI\� VSHFLILF� UHDVRQ� IRU� VDPSOH�
VXEPLVVLRQ��5HDVRQ�IRU�VDPSOH�FRGHV�DUH�OLVWHG�LQ�$SSHQGL[�)��
�

G�� 2LO�$GGHG�6LQFH�/DVW�6DPSOH��5HFRUG�FROXPQV��������
�

���� 'HVLJQDWLRQ��4XDQWLW\�2LO�$GGHG�6LQFH�/DVW�6DPSOH��
�

���� (QWU\��$OSKD�1XPHULF��
�

���� ,QVWUXFWLRQV��,QVWUXFWLRQV���7KLV�WZR�GLJLW�GDWD�ILHOG�PXVW�EH�FRPSOHWHG�WR�DOORZ�WKH�$(7&�SURJUDP�
WR�SURFHHG�ZLWK�WKH�VDPSOH�DQDO\VLV���7KH�ILUVW�GLJLW�PXVW�EH�DOSKD�DQG�WKH�VHFRQG�GLJLW�ZLOO�EH�QXPHULF���7KH�ILUVW�
GLJLW� PXVW� EH� 2�� &� 3�� 4�� RU� *�� ZKLFK� LQGLFDWHV� PHDVXUHPHQW� LQ� RXQFHV�� FXSV�� SLQWV�� TXDUWV� RU� JDOORQV�
UHVSHFWLYHO\��H�J�����SLQWV� �3����4XDQWLWLHV�JUHDWHU�WKDQ���JDOORQV�ZLOO�EH�HQWHUHG�DV���JDOORQV� �*���
�

H�� 7\SH�2LO�&RGH��/HDYH�EODQN��
�

I�� 6DPSOH�5HVSRQVH�7LPH��5HFRUG�FROXPQV��������
�

���� 'HVLJQDWLRQ��6DPSOH�5HVSRQVH�7LPH�LQ�+RXUV��
�

���� (QWU\��$OSKD�1XPHULF���ULJKW�MXVWLILHG��
�

���� ,QVWUXFWLRQV��&RPSXWH�DQG�HQWHU�WKH�VDPSOH�UHVSRQVH�WLPH�WR�QHDUHVW�ZKROH�KRXU��,QWHUYDO�ZLOO�EH�
WKH�HODSVHG�KRXUV�EHWZHHQ�WLPH�VDPSOH�LV�WDNHQ�WR�WLPH�ODERUDWRU\�LVVXHV�UHFRPPHQGDWLRQ�RU�GHWHUPLQHV�WKDW�D�
UHFRPPHQGDWLRQ�LV�QRW�UHTXLUHG��,I�WKH�LQWHUYDO�LV�OHVV�WKDQ�����SUHFHGH�HQWU\�ZLWK�����]HUR��,I�WKH�LQWHUYDO�LV�JUHDWHU�
WKDQ����KRXUV����GD\V���WLPH�ZLOO�EH�UHSRUWHG�DV�ZKROH�GD\V�E\�HQWHULQJ��'���'���'���'�DQG��'��ZKLFK�LQGLFDWHV���
GD\V����GD\V����GD\V����GD\V�DQG���GD\V��UHVSHFWLYHO\��7LPH�JUHDWHU�WKDQ���GD\V�ZLOO�EH�UHSRUWHG�DV���GD\V�RU��'��
�

J�� 6DPSOH�$QDO\WLFDO�5HVXOWV��5HFRUG�FROXPQV��������
�

���� 'HVLJQDWLRQ��6DPSOH�$QDO\WLFDO�:HDU�PHWDO�5HVXOWV�LQ�SDUWV�SHU�PLOOLRQ��330���
�

���� (QWU\��1XPHULFV��
�
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�
�
���� ,QVWUXFWLRQV��2LO�DQDO\VLV� UHVXOWV�ZLOO�EH�UHIOHFWHG�DV����VHJUHJDWHG� ILHOGV�FRQWDLQLQJ� WKUHH�GLJLWV�

HDFK� IRU�VSHFLILHG�ZHDU�PHWDO�HOHPHQWV��(DFK�HOHPHQW�ZLOO�EH�UHIOHFWHG� LQ�ZKROH�QXPHULFV��5HDGLQJV��ZKLFK�GR�
QRW�FRPSOHWH�WKH�ILHOG��ZLOO�EH�SUHFHGHG�E\�]HURV��(QWLUH�ILHOG�ZLOO�EH�VNLSSHG�IRU�HOHPHQWV�ZKLFK�DUH�QRW�DQDO\]HG��
5HVXOWV� IURP� LQVWUXPHQWV� ZKLFK� UHDG�RXW� ,Q� WHQWKV�ZLOO� EH� FRQYHUWHG� WR� WKH� QHDUHVW� ZKROH� QXPEHU� DV� IROORZV��
5HVXOWV�ZLWK�ILYH�WHQWKV�RU�JUHDWHU�ZLOO�EH�FRQYHUWHG�WR�WKH�QH[W�KLJKHU�ZKROH�QXPEHU��7HQWKV�UHVXOWV�RI�IRXU�WHQWKV�
RU� OHVV� ZLOO� EH�GU RSSHG�� ([DPSOHV�� )H ����� $J ����� $, ������ &U ����� &X ������ 0J ������ 1L ����� 3E �����
6L �������6Q �����7L �����0R �����
�

5HFRUG�&ROXPQV� ������ ������ ������ ������ ������ ������
� � )H� � $J� $O� &U� &X� 0J�
� 2$3�5HVXOWV��330�� ���� � ���� ���� ���� ���� ����
�
5HFRUG�&ROXPQV� ������ ������ ������ ������ ������ ������
� � 1,� � 3E� 6L� 6Q� 7L� 0R�
� 2$3�5HVXOWV��330�� ���� ���������������������������������������������������������������������������������

�
K�� /DERUDWRU\�5HFRPPHQGDWLRQ�&RGH��5HFRUG�FROXPQV��������

�
���� 'HVLJQDWLRQ��/DERUDWRU\�5HFRPPHQGDWLRQ��

�
���� (QWU\��$OSKD���5LJKW�MXVWLILHG��

�
���� ,QVWUXFWLRQV�� /DERUDWRU\� UHFRPPHQGDWLRQ� FRGHV� FRQVLVW� RI� RQH� GLJLW� DOSKD� FRGHV� WR� LGHQWLI\�

VSHFLILF�DFWLRQ�UHFRPPHQGHG�E\�2$3�ODERUDWRU\�EDVHG�RQ�ZHDU�PHWDO�WUHQGV��$SSOLFDEOH�FRGH�ZLOO�EH�HQWHUHG�LQ�
FDUG�FROXPQ�����&DUG�FROXPQ����ZLOO�EH�EODQN�DQG�LV�UHVHUYHG�IRU�IXWXUH�XVH��/DERUDWRU\�5HFRPPHQGDWLRQ�FRGHV�
DUH�OLVWHG�LQ�$SSHQGL[�*��
�

L�� )LOH�0DLQWHQDQFH�$FWLRQ�&RGHV��5HFRUG�FROXPQ�����
�

���� 'HVLJQDWLRQ��)LOH�0DLQWHQDQFH�$FWLRQ��
�

���� (QWU\��1RQH��
�

���� ,QVWUXFWLRQV��6NLS�WKLV�ILHOG�ZKHQ�LQSXWWLQJ�DQDO\WLFDO�VDPSOH�UHFRUG��
�

M�� 'DWD�6HTXHQFH��5HFRUG�FROXPQ�����
�

���� 'HVLJQDWLRQ��'DWD�6HTXHQFH��
�

���� (QWU\��1XPHULF��
�

���� ,QVWUXFWLRQV��'DWD�VHTXHQFH�ILHOG�LV�HVWDEOLVKHG�WR�UHIOHFW�VHTXHQFH�RI�VDPSOHV�WDNHQ�RQ�WKH�VDPH�
GD\� IURP� WKH�VDPH�HTXLSPHQW��%ODQN� ILHOG�ZLOO�VLJQLI\� LQLWLDO�VDPSOH�RI� WKH�GD\�DQG�VXEVHTXHQW�VDPSOHV�ZLOO�EH�
VHTXHQWLDOO\�QXPEHUHG���WKURXJK����H�J���LQLWLDO�VDPSOH�RI�WKH�GD\�IURP�VDPH�HTXLSPHQW��OHDYH�ILHOG�EODQN��VHFRQG�
VDPSOH�RI�WKH�GD\�IURP�VDPH�HTXLSPHQW��HQWHU�QXPHULF����HWF��
�
�
�
�
�
�
�
�
�
�
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�
$���� $QDO\WLFDO�6DPSOH�5HFRUG�'HOHWLRQ���7DEOH�$�����

 
 
TABLE A-2. ANALYTICAL SAMPLE RECORD DELETION 

�
Record Columns� Data Elements�
�
� �
� � /�,QVWUXPHQW�
� � � � $�
� � � � %�
� � � � 2�
� �
� � 5�
� � � � $�
� � � � 7�
� � � � 2�
� ��
� � 5�/DERUDWRU\�
� � � � <�
� ��
� � 0DMRU�&RPPDQG�
� �����
� � 2SHUDWLQJ�$FWLYLW\�
� �����
� � (TXLSPHQW�(QG�,WHP�0RGHO�
� �����
� � (TXLSPHQW�6HULDO�1XPEHU�
� �����
� � -XOLDQ�'DWH��<'''��
� ������ � %ODQN�
� ��� � )LOH�0DLQWHQDQFH�$FWLRQ�
� � � � &RGH��1��
� ���� � 'DWD�6HTXHQFH�

�

&RQWURO�'DWD�

� � � � � � � � � � � � � � �
�

D�� (UURUV� LQ� WKH�&RQWURO�'DWD� ILHOGV��&ROXPQV������DQG�����RQ�D�SUHYLRXVO\�VXEPLWWHG�$QDO\WLFDO�6DPSOH�
5HFRUG�ZKLFK�LV�LQ�WKH�FRPSXWHU�GDWD�EDQN��FDQ�RQO\�EH�FRUUHFWHG�E\�GHOHWLRQ�RI�HQWLUH�UHFRUG�DQG�UHVXEPLWWDO�RI�
FRUUHFWHG� UHFRUG�� 7R� HIIHFW� DQ�$ QDO\WLFDO� 6DPSOH� 5HFRUG� 'HOHWLRQ�� WKH� GHOHWLRQ� UHFRUG� PXVW� FRQWDLQ� LGHQWLFDO�
FRQWURO�GDWD��UHFRUG�FROXPQV������DQG�����DV�WKH�HUURQHRXV�VDPSOH�UHFRUG�UHTXLULQJ�GHOHWLRQ��FRXSOHG�ZLWK�)LOH�
0DLQWHQDQFH�$FWLRQ�&RGH��
�

NOTE 
�

(UURUV� OLVWHG�RQ�WKH�2$3�'$7$�(;&(37,216�5HSRUW�KDYH�EHHQ�UHMHFWHG�E\�FRPSXWHU�
DQG� DUH� QRW� LQ� FRPSXWHU� GDWD� EDVH�� 6XFK� HUURUV� ZLOO� EH�F RUUHFWHG� E\� UHVXEPLVVLRQ� RI�
FRUUHFW�GDWD�DQG�ZLOO�QRW�UHTXLUH�&KDQJH�RU�'HOHWH�DFWLRQ��

�
E�� $QDO\WLFDO�6DPSOH�5HFRUG�'HOHWLRQ�UHTXLUHV�VXEPLWWDO�RI�D�GHOHWLRQ�UHFRUG�DV�GHVFULEHG�DERYH�ZLWK�DQ�

DOSKD��1��HQWU\�LQ�5HFRUG�&ROXPQ�����5HFRUG�&ROXPQV�������ZLOO�EH�OHIW�EODQN�RQ�GHOHWLRQ�UHFRUG��7KLV�LQSXW�ZLOO�
DXWRPDWLFDOO\�GHOHWH�WKH�HUURQHRXV�UHFRUG�DQG�D�FRUUHFWHG�UHFRUG�PXVW�EH�UHVXEPLWWHG��
�

F�� �5HFRUG�&ROXPQV������DQG�����
�

���� 'HVLJQDWLRQ��$QDO\WLFDO�6DPSOH�5HFRUG�'HOHWLRQ��
�

���� (QWU\��$V�GHWDLOHG�LQ�SDUDJUDSKV�$���D��WKURXJK�I�DQG�$���M��
�

G�� 5HFRUG�&ROXPQ������)LOH�0DLQWHQDQFH�$FWLRQ�&RGH���
�
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�
�
���� 'HVLJQDWLRQ��)LOH�0DLQWHQDQFH�$FWLRQ��'HOHWLRQ���

�
���� (QWU\��$OSKD�&RGH��1���

�
$���� $QDO\WLFDO�6DPSOH�5HFRUG�&KDQJH���6HH�WDEOH�$�����
�

D�� (UURUV�LQ�5HFRUG�&ROXPQV�������RQ�D�SUHYLRXVO\�VXEPLWWHG�-2$3�$QDO\WLFDO�6DPSOH�5HFRUG�ZKLFK�LV�LQ�
WKH�FRPSXWHU�GDWD�EDVH��PD\�EH�FRUUHFWHG�E\�FKDQJLQJ�HUURQHRXV�GDWD��7R�HIIHFW�DQ�$QDO\WLFDO�6DPSOH�5HFRUG�
&KDQJH��WKH�FKDQJH�UHFRUG�PXVW�FRQWDLQ�LGHQWLFDO�FRQWURO�GDWD��5HFRUG�&ROXPQV������DQG�����DV�WKH�HUURQHRXV�
VDPSOH�UHFRUG�UHTXLULQJ�FKDQJH��FRXSOHG�ZLWK�DSSURSULDWH�)LOH�0DLQWHQDQFH�$FWLRQ�&RGH��
�
E�� $QDO\WLFDO�6DPSOH�5HFRUG�&KDQJH�UHTXLUHV�VXEPLWWDO�RI�D�FKDQJH�UHFRUG�DV�GHVFULEHG�DERYH�ZLWK�DQ�
DOSKD�5�HQWU\�LQ�5HFRUG�&ROXPQ�����'DWD�LQ�FKDQJH�ILHOGV��5HFRUG�&ROXPQV��������ZLOO�RQO\�EH�HQWHUHG�IRU�GDWD�
ZKLFK�UHTXLUHV�FKDQJH��$�FKDQJH�ILHOG�ZLWK�DOO�DVWHULVNV�ZLOO�DXWRPDWLFDOO\�EODQN�WKDW�ILHOG��H�J���LI�ODERUDWRU\�GRHV�
QRW�KDYH�QLFNHO��1L��DQDO\VLV�FDSDELOLW\��DQG�1L�UHVXOWV�DUH�LQDGYHUWHQWO\�UHSRUWHG��WKLV�HUURQHRXV�HQWU\�PD\�EH�
GHOHWHG�E\�VXEPLWWLQJ�FKDQJH�UHFRUG�ZLWK�DVWHULVNV�LQ�1L�ILHOG��$�FKDQJH�ILHOG�ZLWK�GDWD�ZLOO�DXWRPDWLFDOO\�XSGDWH�
WKDW�ILHOG�ZLWK�QHZ�GDWD��H�J���LI�ODERUDWRU\�HUURQHRXVO\�UHSRUWV�����LQ�LURQ��)H��ILHOG�DQG�LW�VKRXOG�KDYH�UHDG������
WKLV�HUURQHRXV�HQWU\�PD\�EH�FKDQJHG�WR�����E\�VXEPLWWLQJ�FKDQJH�UHFRUG�ZLWK�FRUUHFW�GDWD�LQ�)H�ILHOG���:KHQ�
FRGH�+��5�RU�7�LV�UHFRPPHQGHG�VXEPLW�D�FRPSOHWHG�$LU�)RUFH�)HHGEDFN�)RUP��ZKLFK�LQFOXGHV�PDLQWHQDQFH�
DFWLRQ�SHUIRUPHG���5HIHU�WR�9ROXPH�,��6HFWLRQ����SDJH������)LJXUH�����IRU�WKH�IRUP�DQG�IRUZDUG�FRPSOHWHG�IRUP�WR�
$)�2$3�3URJUDP� 

�
�

F�� 5HFRUG�&ROXPQV������DQG�����
�

���� 'HVLJQDWLRQ��$QDO\WLFDO�6DPSOH�5HFRUG�&KDQJH��
�

���� (QWU\��$V�GHWDLOHG�LQ�SDUDJUDSKV�$���D��WKURXJK�I�DQG�$��M��
�

G� 5HFRUG�&ROXPQ������)LOH�0DLQWHQDQFH�$FWLRQ�&RGH���
�

���� 'HVLJQDWLRQ��)LOH�0DLQWHQDQFH�$FWLRQ��&KDQJH���
�

���� (QWU\��$OSKD�&RGH��5���
�
�
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TABLE A-3. ANALYTICAL SAMPLE RECORD CHANGE 

�
Record Columns� Data Elements 
�
� ��
� � /�,QVWUXPHQW�
� � � $�
� � � %�
� � � 2�
� ��
� � 5�&RPPDQG�
� � � $�
� � � 7�
� � � 2�
� � � 5�
� ��
� � <�/DERUDWRU\�
� ��
� � 0DMRU�&RPPDQG�
� �����
� � 2SHUDWLQJ�$FWLYLW\�
� �����
� � (TXLSPHQW�(QG�,WHP�0RGHO�
� �����
� � (TXLSPHQW�6HULDO�1XPEHU�
� �����
� � -XOLDQ�'DWH��<'''��
� ������ � +RXUV�0LOHV�6LQFH�2YHUKDXO�
� ������ � +RXUV�0LOHV�6LQFH�2LO�&KDQJH�
� ��� � 5HDVRQ�IRU�6DPSOH�
� ������ � 2LO�$GGHG�6LQFH�/DVW�6DPSOH�
� ������ � 7\SH�2LO�
� ������ � 6DPSOH�5HVSRQVH�7LPH�
� ������ � 6DPSOH�$QDO\WLFDO�5HVXOWV�

�
������� ������ ������ ������ ������ ������
� )H� $J� $O� &U� &X� 0J�
�
������� ������ ������ ������ ������ ������
� 1L� 3E� 6L� 6Q� 7L� 0R�

�
������ /DERUDWRU\�5HFRPPHQGDWLRQ�
��� � )LOH�0DLQWHQDQFH�$FWLRQ�
� � &RGH��5��
��
�� 'DWD�6HTXHQFH�

�

&RQWURO�'DWD�

� �
�
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 U.S. AIR FORCE  ................................................................................................................... B-34 
 
 FLIGHT SIMULATORS  ......................................................................................................... B-34 
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END ITEM COMPONENT TEC CR 
5220 Hyd-PU DXBA 

 05-7014-1200 Hyd-PU DXBB 
 05-7008 Hyd-PU DXBC 
 A/M32A-95 GTCP 85-180 DJBC 
 A-10 GTCP36-50 DCBA 
 A-10 TF34-GE-100 KDAA FO 

A-37 J85-GE-17 ERFA 
 A-4 CSD DSAA NO 

A-4 J52-P-408 EECA NO 
A-4 J52-P-6C EEDA 

 A-4 J52-P-8B EEBA NO 
A-6 CSD DSBA NO 
A-6 J52-P-408 Gbx EECB 

 A-6 J52-P-408 Tank EECC 
 A-6 J52-P-8B EEBB NO 

AH-1E 42/Int Gbx GAIE 
 AH-1E Main Xmsn GAME 
 AH-1E 90/Tail Gbx GATE 
 AH-1G 42/Int Gbx GAIG FA 

AH-1G 90/Tail Gbx GATC FA 
AH-1G Hyd Sys 1 HA1G FA 
AH-1G Hyd Sys 2 HA2G FA 
AH-1G Hyd Sys 3 HA31 

 AH-1G Main Xmsn GAMG FA 
AH-1G T53-L-13B SBEA AO 
AH-1S 42/Int Gbx GAIS 

 AH-6C 90/Tail Gbx GHTC 
 AH-6C Hyd Sys HHA1 
 AH-6C Main Xmsn GHMC 
 AH-6C T63-A720 SFCB AO 

AH-6J 90/Tail Gbx GHTJ AO 
AH-6J Hyd Sys HHA2 

 AH-6J Main Xmsn GHMJ AO 
AH-6N 90/Tail Gbx GHTN AO 
AH-6N Hyd Sys HHA3 

 AH-6N Main Xmsn GHMN AO 
AH-64A T700-GE-701 SHCB 

 AH-64A Int Gbx GMIA 
 AH-64A Tail Gbx GMTA 
 AH-64A #1 Nose Gbx GM1A 
 AH-64A #2 Nose Gbx GM2A 
 

END ITEM COMPONENT TEC CR 
AH-64A APU DQAA 

 AH-64A Hyd Sys 1 HM11 
 AH-64A Hyd Sys 2 HM21 
 AH-64A Main Xmsn GMMA 
 AH-64A PTO Clutch GMPA 
 AH-64D Hyd Sys HMAD 
 AH-64D Hyd Sys 2 HM22 
 AH-64D PTO Clutch GMPD 
 AH-64D T700-GE-701 SHCA 
 AH-64D APU DQAD 
 Aircraft Hydraulic Oil HHYD AO 

Aircraft Synthetic Oil ASYN AO 
AV-8 F402-RR-402 FMAA 

 AV-8 F402-RR-404 FMCA 
 AV-8 ING DR GEN DPAA NO 

AV-8B F402-RR-406 FMEA 
 AV-8B F402-RR-408 FMFA 
 B-1 F101-GE-102 FBAA 
 B-111 TF30-P-107 KAEA 
 B-111 TF30-P-7 KABA 
 B-1B GTCP165-9 DLBA 
 B-2 F118-GE-100 FKAA FO 

B-52 J57-P-19 EFGA 
 B-52 J57-P-43 KFCA 
 B-52 TF33-P-103 KCGA 
 B-52 TF33-P-3 KCAA 
 BE-65 IO-720-A1B RHBA 
 BIO-RAD FT-IR AIRA 
 C-10 FI 03-G E- 101 FDBA 
 C-12 PT5A-41 SPHA 
 C-12 PT6A-27 SPCC 
 C-12 PT6A-34 SPFA 
 C-12 PT6A-38 SPGA 
 C-12 PT6A-42 SPJA 
 C-12C PT6A-41 SPHB 
 C-12D PT6A-41 SPHC 
 C-12J PT6A-65B SPPA 
 C-12U PT6A-42 SPJC 
 C-130 GTCP85-180 DJBA 
 C-130 GTC85-71 DGEA 
 C-130 Nose Gear GTNK 
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B-3 

END ITEM COMPONENT TEC CR 
C-130 T56-A-15 SDFA FN 
C-130 T56-A-15 Gbx GTMF 

 C-130 T56-A7 SDAA FN 
C-130 T56-A-9 SDCA FN 
C-130 T56-A-9 Gbx GTMC 

 C-135 F108-CF-100 FFAA 
 C-135 GTC70-15 DFAA 
 C-135 J57-P-43 EFCB 
 C-135 J57-P-59 EFDA 
 C-135 T41 M-9 DAAA 
 C-135 TF33-P-5 KCBA 
 C-135 TF33-P-9 KCDA 
 C-135 TF33-PW-102 KCFA 
 C-135 TF33-PW-102/JT3D–3B KCFC 
 C-137 GTCP 85-97 DJDA 
 C-137 GTCP85-98 DJEA 
 C-137 JT-3D-3 KJAA 
 C-137 TF33-PW-102/JT3D-3B KGBA 
 C-140 J60-P-5 EHCA FO 

C-141 GTCP85-106 DJAA 
 C-141 TF33-P-7 KCCA 
 C-17 F117-PW-100 FLAA 
 C-18 TF33-PW-102 KCFB 
 C-2 GTCP36-201C DCAA NO 

C-20 F113-RR-100 FJAA 
 C-20 GTCP36-100 DCCA 
 C-21 TFE731-2 KMAA 
 C-22 JT-8D-7 KKAA FO 

C-23 PT6A-45 SPKA 
 C-23C PT6A-65AR SPRA 
 C-27 CTCP36-16A DCGA 
 C-27 T64-P4D SPLA 
 C-5 GTCP165-1 DLAA 
 C-5 TF39-GE-1 KGAA 
 C-6 PT6A-20 SPAA 
 C-9 JT-8D-9 KKBA FO 

C-9 JT-8D-9 KKBB NO 
CH-47A Hdy Sys 3 HE3A 

 CH-47A Hyd Sys 1 HE1A 
 CH-47A Hyd Sys 2 HE2A 
 CH-47A T55-L-7C SCBA 
 

END ITEM COMPONENT TEC CR 
CH-47A Fwd Xmsn GEFA 

 CH-47A Aft Xmsn GEAA 
 CH-47A Eng Comb Xmsn GEEA 
 CH-47A 1eng Mec Zmsn GEGA 
 CH-47A 2eng Mec Xmsn GEHA 
 CH-47B Hdy Sys 3 HE3B 
 CH-47B Hyd Sys 1 HE1B 
 CH-47B Hyd Sys 2 HE2B 
 CH-47C Hyd Sys 1 HE1C 
 CH-47C Hyd Sys 2 HE2C 
 CH-47C Hyd Sys 3 HE3C 
 CH-47C T55-L-712 SCDA 
 CH-47D 1 EngMecXmsn GEGD 
 CH-47D APU DQAF 
 CH-47D 2 EngMecXmsn GEHD 
 CH-47D Aft Xmsn GEAD 
 CH-47D Engcombxmsn GEED 
 CH-47D Fwdxmsn GEFD 
 CH-47D Hyd Sys 1 HE1D 
 CH-47D Hyd Sys 2 HE2D 
 CH-47D Hyd Sys 3 HE3D 
 CH-47D T55-GA-714A SCFA 
 CH-47D T55-L-712 SCDB 
 CH-47D T55-L-714 SCED 
 CH-47F Aft Xmsn GEAF 
 CH-47F Fwd Xmsn GEFF 
 CH-47F APU DQAG 
 CH-47F 1 Eng Mec Xmsn GEGF 
 CH-47F 2 Eng Mec Xmsn GEHF 
 CH-47F Eng Comb Xmsn GEEF 
 CH-47F Hyd Sys 1 HE1F 
 CH-47F Hyd Sys 2 HE2F 
 CH-47F Hyd Sys 3 HE3F 
 CH-47F T55-L-712 SCDD 
 CH-47F T55-L-714 SCEE 
 CH-47FS Hyd Pump HEAD 
 CH-54 T73-P-1 SSAA 
 CH-54A Hyd Sys 1 HG1A 
 CH-54A Hyd Sys 2 HG2A 
 CH-54A Hyd Sys 3 HG3A 
 CH-54B Hyd Sys 1 HG1B 
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B-4 

END ITEM COMPONENT TEC CR 
CH-54B Hyd Sys 2 HG2B 

 CH-54B Hyd Sys 3 HG3B 
 Cruise Missile F107-WR-402 KEAA 
 Cruise Missile F112-WR-100 KEBA 
 CV-22 Emer Lube Res DVAC 
 CV-22 Mid-Wing Gbx GVBC 
 CV-22 Prop Rotor Gbx GVDC 
 CV-22 T406-AD-400 SWAA 
 CV-22 Tilt Axis Gbx GVJC 
 E-3 GTCP165-1 DLAB 
 E-3 TF33-PW-100 KCEA 
 E-4 CSD DSFA 
 E-4 JT-9D-7 KNAA 
 E-4B GTCP660-4 DMAA 
 E-6A CFM56-2A-2 FFAB 
 E-6A GTCP165-1 DLAC 
 E-8 TF33-PW-102/JT3D-3B KCFD 
 EA-6B CSD DSBB NO 

EH-60A   APU    DXAC 
 EH-60A 42/INT GBX GLID 
 EH-60A 90/Tail Gbx GLTD 
 EH-60A Main Xmsn GLMM 
 EH-60A Main Xmsn (3u) GLMC 
 EH-60A T62T-40-1 DBEB 
 EH-60A T700-GE-701 SHCJ 
 EH-60L APU DQAB 
 EH-60L Main Xmsn GLML 
 EH-60L T700-GE-701 SHCK 
 EH-60L Int Gbx GLIJ 
 EH-60L Tgb GLTJ 
 EMU-30 T62T-32 DBDA 
 EMU-36 T62T-32 DBDB 
 EO-5B PT6A-50 SPNB AO 

F-111 CSD DSGA 
 F-111 TF30-P-100 KAJA 
 F-111 TF30-P-103 KADA 
 F-111 TF30-P-109 KAFA 
 F-111 TF30-P-3 KAAA 
 F-111 TF30-P-9 KACA 
 F-14 CSD DSEA NO 

F-14 F110-GE-400 FHBA 
 

END ITEM COMPONENT TEC CR 
F-14A TF30-P-414A KAHA 

 F-15 F100-PW-100 FAAA 
 F-15 F100-PW-220 FACA 
 F-15 F100-PW-229 FADA 
 F-16 F100-B FAEA 
 F-16 F100-PW-200 FABA 
 F-16 F100-PW-220 FACB 
 F-16 F100-PW-229 FADB 
 F-16 F110-GE-100 FHAA 
 F-16 F110-GE-100B FHDA 
 F-16 F110-GE-129 FHCA FO 

F-16 T62T40-8 DBFA 
 F-16N F110-GE-100 FHAB 
 F-35B F135-PW-600 LIFT FAN FSAC 
 F-18 F404-GE-400 PPAA NO 

F-18 GTCP36-200 DCDA NO 
F-21 J79-JIE EPFA 

 F-22 F119-PW-100A FRAA 
 F-4 J79-GE-10 EPCA 
 F-4 J79-GE-15 EPDA 
 F-4 J79-GE-17 EPEA 
 F-4 J79-GE-8 EPAA 
 F-5 J85-GE-13 EREA 
 F-5 J85-GE-21 ERGA 
 G-159 MK-529-8X SQAA SO 

GSE GTC 85-16 DGBA NO 
GSE GTC 85-116 DGJA NO  
GSE GTC 85-180L DGHA NO  
GSE GTC 85-56 DGCA NO 
GSE GTC 85-72 DGFA NO  
GSE GTC 85-76 DGGA NO  
H-1 42/Int Gbx GAIA NO 
H-1 90/Tail Gbx GATA NO 
H-1 Main Xmsn GAMA NO 
H-1 T400-CP-400 SRAA NO 
H-1 T400-WV-402 SRCA NO 
H-1 T53-L-11-D SBCD NO 
H-1 T53-L-13 SBDA FO 
H-1 T58-GE-3 SEAA 

 H-2 42/Int Gbx GBIA NO 
H-2 90/Tail Gbx GBTA NO 
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B-5 

END ITEM COMPONENT TEC CR 
H-2 Main Xmsn GBMA NO 
H-2 T58-GE-8F SEDA NC 
H-3 42/Int Gbx GCIA NO 
H-3 90/Tail Gbx GCTA NO 
H-3 Main Xmsn GCMA NO 
H-3 T58-GE-10 SEEA NC 
H-3 T58-GE-402 SEJA NC 
H-3 T58-GE-5 SEBA 

 H-3 T58-GE-8F SEDB NC 
H-3 T62T-16 DBBB 

 H-46 T58-GE-402 SEJB 
 H-46 Aft Xmsn GDAA NO 

H-46 Fwd Xmsn GDFA NO 
H-46 T58-GE-10 SEEB NC 
H-46 T58-GE-16 SEFA NC 
H-46 T62T-l 1 DBAA NO 
H-52 42/Int Gbx GRIA NC 
H-52 90/Tail Gbx GRTA NC 
H-52 Main Xmsn GRMA NC 
H-52 T58-GE-8 SECA NC 
H-53 #1 Nose Gbx GF1A NO 
H-53 #2 Nose Gbx GF2A NO 
H-53 42/Int Gbx GFIA NO 
H-53 90/Tail Gbx GFTA NO 
H-53 Acesory Gbx GFCA NO 
H-53 Main Xmsn GFMA NO 
H-53 T62T-27 DBCA 

 H-53 T64-GE-100 SGGA 
 H-53 T64-GE-413 SGFA 
 H-53 T64-GE-6B SGBA 
 H-53 T64-GE-7 SGCA 
 H-53D T64-GE-415 SGDA 
 H-53E T64-GE-416 SGEA 
 H-53E #1 Nose Gbx GF1E 
 H-53E #2 Nose Gbx GF2E 
 H-53E Acessory Gbx GFCE 
 H-53E Main Xmsn GFME 
 H-53E 90/TAIL GBX GFTE 
 H-60 T400-GE-401 SRBB 
 H-60 T700-GE-700 SHBA 
 HABCO HPU SK2005HPU SUMP TJ00 
 

END ITEM COMPONENT TEC CR 
HH-1H 42/Int Gbx GAID FA 
HH-1H 90/Tail Gbx GATID FA 
HH-1H Main Xmsn GAMD FA 
HH-60A T700-GE-701 SHCI 

 HH-60A   APU    DXAD 
 HH-60A T62T-40-1 DBEH 
 HH-60A Int Gbx GLIL 
 HH-60A Main Xmsn GLMP 
 HH-60A MAIN XMSN-3u GLMS 
 HH-60A Tail Gbx GLTL 
 HH-60A Hyd Sys 1 HL1E 
 HH-60A Hyd Sys 2 HL2E 
 HH-60A Hyd Sys 3 HL3E 
 HH-60J Int Gbx GLIK 
 HH-60J Tail Gbx GLTK 
 HH-60L GRCP36-15BH DCHB 
 HH-60L Hyd Sys 1 HL1D 
 HH-60L Hyd Sys 2 HL2D 
 HH-60L Int Gbx GLII 
 HH-60L Main Xmsn GLMI 
 HH-60L T62T-40-1 DBEG 
 HH-60L Tail Gbx GLTI 
 HH-60L T700-GE-701 SHCL 
 HH-60M HYD SYS1 HM1E 
 HH-60M HYD SYS 2 HM2E 
 HH-60M HYD SYS 3 HM3E 
 HH-60M INT GBX GLN1 
 HH-60M MAIN XMSN GLN2 
 HH-60M APU DBM1 
 HH-60M TAIL GBX GLTV 
 HH-60M T700-GE-701 SHM1 
 HH-65 90/Tail Gbx GPTA 
 HH-65 LTS-101-750 STAA 
 HH-65 Main Xrnsn GPMA 
 HM-60L Main Xmsn GLMJ 
 HU-25 CSD DSJA 
 HU-25 Hyd Sys 1 HT1A 
 HU-25 Hyd Sys 2 HT2A 
 KC-135 T62T-40LC DBGA 
 M32A-60 GTCP 85-180 DJBB 
 M32A-60 GTCP 85-397 DJCA 
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B-6 

END ITEM COMPONENT TEC CR 
MA-1 GTC 85-70 DGDA 

 MH-47D 1eng Mec Xmsn GEGG 
 MH-47D 2eng Mec Xmsn GEHG 
 MH-47D Aft SP GESG 
 MH-47D Eng Comb Xmsn GEEG 
 MH-47D Fwdsp GERG  
 MH-47D Hyd Sys 1 HE1G 
 MH-47D Hyd Sys 2 HE2G 
 MH-47D Hyd Sys 3 HE3G 
 MH-47D T55-L-712 SCDE 
 MH-47D Aft Xmsn GEAG 
 MH-47D Fwd Xmsn GEFG 
 MH-47D T55-L-714 SCEG 
 MH-47E 1EngMecXmsn GEGE 
 MH-47E 2EngMecXmsn GEHE3 
 MH-47E Aft Xmsn GEAF 
 MH-47E Eng CombXmsn GEEE 
 MH-47E Fwd Xmsn GEFE 
 MH-47E Hyd Sys 1 HE1E  

MH-47E Hyd Sys 2 HE2E 
 MH-47E Hyd Sys 3 HE3E 
 MH-47E T55-GA-714A SCFB 

 MH-47E T55-L-714 SCDC 
 MH-47E Aft Xmsn GEAE 
 MH-47E Fwd Swplte Brg GERA 
 MH-47E Aft Swplte Brg GESA 
 MH-47E   APU     DXAF 
 MH-47G Fwd Swplte Brg GERH 
 MH-47G Aft Swplte Brg GESH 
 MH-47G   APU     DXAG 
 MH-47G Aft Xmsn GEAH 
 MH-47G Fwd Xmsn GEFH 
 MH-47G Comb Xmsn GEEH 
 MH-47G  Eng Mec Xmsn 1  GEGH 
 MH-47G Eng Mec Xmsn 2 GEHH 
 MH-47G Hyd Sys 1 HE1H 
 MH-47G Hyd Sys 2 HE2H 
 MH-47G Hyd Sys 3 HE3H 
 MH-47G T55-L-714 SCEH 
 MH-53E T64-GE-419 SGHA 
 MH-6C 90/Tail Gbx GHTD 
 

END ITEM COMPONENT TEC CR 
MH-6C Hyd Sys HHAD 

 MH-6C Main Xmsn GHMD 
 MH-6C T63-A-720 SFCH 
 MH-6H 90/Tail Gbx GHTH AO 

MH-6H HYD SYS HHA4 
 MH-6H Main Xmsn GHMH 
 MH-6J 90/TailGbx GHTK AO 

MH-6J Hyd Sys HHA5 
 MH-6J Main Xmsn GHMK AO 

MH-6M 250-C-30-R3 SVBA 
 MH-6M Main Xmsn GHMM 
 MH-6M 90/Tail Gbx GHTM 

MH-6M Hyd Sys HHA8 
 MH-6N 90/TailGbx GHTP AO 

MH-6N Hyd Sys HHA6 
 MH-6N Main Xmsn GHMP AO 

MH-60K Hyd Sys 1 HL1F 
 MH-60K Hyd Sys 2 HL2F 
 MH-60K Hyd Sys 3 HL3F 
 MH-60K T700-GE-701 SHCF 
 MH-60L T700-GE-701 SHCG 
 MH-60L GTCP36-150H DCHA 

MH-60L Hyd Sys 1 HL1B 
 MH-60L Hyd Sys 2 HL2B 
 MH-60L Hyd Sys 3 HL3B 
 MH-60L Int Gbx GLIG 
 MH-60L Main Xmsn GLMG 
 MH-60L T62T-40-1 DBED 
 MH-60L Tail Gbx GLTG 
 MH-60L  APU     DXAE 
 MH-60M APU DQAE 
 MH-60M Int Gbx GLIR 
 MH-60M Main Xmsn GLMR 
 MH-60M Tail Gbx GLTR 
 MH-60M T700-GE-701 SHCH 
 MH-60R Int Gbx GLIF 
 MH-60R Main Xmsn GLMF 
 MH-60R Tail Gbx GLTF 
 MH-60S Int Gbx GLIE 
 MH-60S Main Xmsn GLME 
 MH-60S Tail Gbx GLTE 
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B-7 

END ITEM COMPONENT TEC CR 
MQ-5B Heavy Fuel Engine RPAA 

 MQ-5B Heavy Fuel Engine RPAB 
 MQ-8B RR250-C20W RQAA 
 Multiple GTCP36-50H DCJX 
 MV-22 Emer Lube Res DVAM 
 MV-22 Mid-Wing Gbx GVBM 
 MV-22 Prop Rotor Gbx GVDM 
 MV-22 Tilt Axis Gbx GVJM 
 O-2 IO-360 RBAA 
 O-5A PT6A-50 SPNA AO 

OH-58A 90/Tail Gbx GKTA 
 OH-58A Hyd Sys HKAA 
 OH-58A Main Xrnsn GKMA 
 OH-58A T63-A 700 SFBA AO 

OH-58A T63-A-720 SFCG 
 OH-58C Main Xmsn GKMC 
 OH-58C T63-A-720 SFCF 
 OH-58C 90/TAIL GBX GKTC 
 OH-58C Hyd Sys HKAC 
 OH-58D Main Xmsn GKMD 
 OH-58D Tail Gbx GKTD 
 OH-58D T63-A-730 SFDA 
 OH-6A Hyd Sys HHA7 
 OH-6A T63-A-700 SFBB 
 OH-6A Main Xmsn GHMA 
 OH-6A 90/TAIL GBX GHTA 
 Oil Cart PON-6 DRAA 
 Oil-Lube MIL-H-5606 A007 
 Oil-Lube MIL-H-83282 A006 
 Oil-Lube MIL-L-23699 A001 
 Oil-Lube MIL-L-7808 A003 
 Oil-Lube MIL-L-85734 A005 
 Oil-Lube MIL-PRF23699 A002 
 Oil-Lube MIL-PRF85734 A004 
 OV-10 T76-G-10 SMAA 
 OV-10 T76-G-12 SMBA 
 OV-10 T76-G-418 SMCA 
 OV-10 T76-G-419 SMDA 
 OV-10 T76-G-420 SMEA 
 OV-10 T76-G-421 SMFA 
 P-3 GTCP 95-2 DKAA NO 

END ITEM COMPONENT TEC CR 
Predator TPE331-10 SJAA 

 QF-86F J47-GE-27 ECAA 
 RC-12D PT6A-41 SPHD 
 RC-12G PT6A-41 SPHE 
 RC-12K PT6A-67 SPMA 
 RC-12P PT6A-41 SPHG 
 RC-12Q PT6A-41 SPHH 
 RQ-5A Main Gbx GNMA 
 RQ-5A V-75 RNAA 
 RU-9D O-480-B1A6 RDEA 
 S-3 GTCP36-201A DCAB NO 

S-3 TF34-GE-400B KDBA NO 
SH-2G #1 Nose Gbx GB1G NO 
SH-2G #2 Nose Gbx GB2G NO 
SH-2G 42/Int Gbx GBIG NO 
SH-2G 90/Tail Gbx GBTG NO 
SH-2G Acesory Gbx GBCG NO 
SH-2G Main Xmsn GBMG NO 
SH-60B 42/Int Gbx GLIB 

 SH-60B 90/Tail Gbx GLTB 
 SH-60B Main Xmsn GLMB 
 SH-60F Main GBX GQMB 
 SH-60F Tail GBX GQTB 
 SH-60F Int GBX GQIB 
 T-1A JT15D-5B KPAA 
 T-2 J85-GE-4 ERBA 
 T-2C J85-GE-4A ERCA 
 T-34 PT6A-42 SPJB 
 T-34B O-470 RCAA NO 

T-34C Brake Sys HNBC 
 T-34C PT6A-25 SPBA NO 

T-37 J69-T-25 EKAA 
 T-38 J85-GE-5 ERDA 
 T-39 J60-P-3 EHAA FO 

T-39 J60-P-3A EHBA NO 
T-39 JT-12A-8 KLAA NO 
T-41 IO-360 RBAB 

 T-41 O-300D RLAA 
 T-41B IO-360-D RBCA 
 T-41C IO-360-C RBBA 
 T-41C IO-360-D RBCB 
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B-8 

END ITEM COMPONENT TEC CR 
T-41D IO-360-D RBCC 

 T-43 JT-8D-9 KKBC FO 
T-44A PT6A-34B SPFB NO 
T-45A F405-RR-400 FQAA 

 T-46 F109-GA-100 FGAA 
 T-6A PT6A-68 SPQA 
 T-6B PT6A-68 SPQB 
 Test Cell GTCP 95-3 DKBA NO 

Test Cell T56-A-10 SDDX FN 
Test Cell T56-A-14 SDEX FN 
Test Cell T56-A-16 SDGX FN 
Test Cell T56-A-425 SDHX FN 
Test Cell T56-A-426 SDJX FN 
Test Cell T56-A-7B SDBX FN 
Test Cell T62T-16 DBBA 

 Test Cell T700-GE-401 SHAX 
 TG-7 O-235 RAAA 
 TH-1G Hyd Sys 3 HA32 
 TH-57B 90/Tail Gbx GSTB NO 

TH-57B Main Xmsn GSMB NO 
TH-57B T63-A-720 SFCA NO 
TH-67 250-C-30 SVAA 

 TH-67 90/TAIL GBX GUTA 
 TH-67 Hyd Sys HUAA 
 TH-67 Main Xmsn GUMA 
 U-10 GO-480-G1D6 RDHA 
 U-2 J57-P-31 EFBA 
 U-2 J75-P-17 EMAB 
 U-21F PT6A-28 SPDA 
 U-21G T74-CP-700 SUAF 
 U-2S F118-GE-101 EMAC 
 UH-1B 42/Int Gbx GAIB FA 

UH-1B 90/Tail Gbx GATB FA 
UH-1B Hyd Sys HAAB FA 
UH-1B Main Xmsn GAMB FA 
UH-1B T53-L-11 SBCA AO 
UH-1C 42/Int Gbx GAIC FA 
UH-1C 90/Tail Gbx GATC FA 
UH-1C Hyd Sys HAAC FA 
UH-1C Main Xmsn GAMC FA 
UH-1C T53-L-11 SBCB AO 

END ITEM COMPONENT TEC CR 
UH-1FS Hyd Pump HAA1 

 UH-1H 42/Int Gbx GAIH FA 
UH-1H 90/Tail Gbx GATH FA 
UH-1H Hyd Sys HAAH FA 
UH-1H Main Xmsn GAMH FA 
UH-1H T53-L-13B SBEE AO 
UH-1M 42/Int Gbx GAIM FA 
UH-1M 90/Tail Gbx GATM FA 
UH-1M Hyd Sys 1 HA1M FA 
UH-1M Hyd Sys 2 HA2M FA 
UH-1M Main Xmsn GAMM FA 
UH-1M T53-L-13B SBEF AO 
UH-1N 42/Int Gbx GAIN FA 
UH-1N 90/Tail Gbx GATN FA 
UH-1N Eng Comb Gbx GAEN FN 
UH-1N Hyd Sys HAA4 

 UH-1N Main Xmsn GAMN FA 
UH-1N T400-CP-400 SRAB 

 UH-1V 42/Int Gbx GAIV FA 
UH-1V 90/Tail Gbx GATN FA 
UH-1V Hyd Sys HAAV FA 
UH-1V Main Xmsn GAMV FA 
UH-1V T53-L-11 SBCC AO 
UH-1V T53-L-13B SBEG AO 
UH-1X 42/Int Gbx GAIX FA 
UH-1X 90/Tail Gbx GATX FA 
UH-1X Hyd Sys HAAX FA 
UH-1X Main Xmsn GAMX FA 
UH-60 Hyd-Pump HLPA 

 UH-60A T700-GE-701 SHCC 
 UH-60A 90/Tail Gbx GLTI 
 UH-60A Main Xmsn GLMK 
 UH-60A Main Xmsn (3u) GLMA 
 UH-60A T62T-40-1 DBEA 
 UH-60A Int Gbx GLIA 
 UH-60A 90/Tail Gbx GLTA 
 UH-60A   APU    DXAA 
 UH-60FS Hyd Pump HLAA 
 UH-60L T700-GE-701 SHCD 
 UH-60L GTC36-150 DCEA 
 UH-60L 42/Int Gbx GLIC 
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B-9 

END ITEM COMPONENT TEC CR 
UH-60L Hyd Sys 1 HL12 

 UH-60L T62T-40-1 DBEC 
 UH-60L T700-GE-701C SHDA 
 UH-60L Main Xmsn GLMD 
 UH-60L Main Gbx GLMD 
 UH-60L 90/Tail Gbx GLTC 
 UH-60L   APU    DXAB 
 UH-60L Hyd Sys GLTC 
 UH-60M APU DQAC 
 UH-60M Int Gbx GLIM 
 UH-60M Main Xmsn GLMQ 
 UH-60M Tail Gbx GLTM 
 UH-60M T700-GE-701 SHCE 
 UH-60Q Hyd Sys 1 HL1C 
 UH-60Q Hyd Sys 2 HL2C 
 UH-60Q Hyd Sys 3 HL3C 
 UH-60Q Main Xmsn (3u) GLMH 
 UH-60Q Tail Gbx GLTH 
 UV-18 PT6A-27 SPCA 
 UV-18A PT6A-27 SPCB 
 VC-140 GTCP 30-92 DNAA 
 VH-3D 42/Int Gbx GCID NO 

VH-3D 90/Tail Gbx GCTD NO 
VH-3D Hyd Sys HCA1 

 VH-3D Main Xmsn GCMD NO 
VH-3D T58-GE-400 SEGA NC 
VH-3D T58-GE-400B SEHA NC 
VH-60N Main Xmsn GLMT 

 VH-60N Int Gbx GLTT 
 VH-60N Tail Gbx GLIT 
 X-32 F119-PW-614C FRCA 
 X-35 F119-PW-611C FRBA 
 X-35 F135-PW-100 FSAA 
 X-35 F235-PW-600 FSAB 
 

    
    
    
    
    
    
    

END ITEM COMPONENT TEC CR 
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NAVAIR 17-15-50.2 
TM 38-301-2 
T.O. 33-1-37-2 
CGTO 33-1-37-2 

AERONAUTICAL TYPE EQUIPMENT CODES 
CRITERIA RESTRICTION 

B-10 

END ITEM COMPONENT TEC CR 

    

    

    

    

    

    

END ITEM COMPONENT TEC CR 

    

    

    

    

    

END ITEM COMPONENT TEC CR 
Oil-Lube MIL-L-23699 A001 

 Oil-Lube MIL-PRF23699 A002 
 Oil-Lube MIL-L-7808 A003 
 Oil-Lube MIL-PRF85734 A004 
 Oil-Lube MIL-L-85734 A005 
 Oil-Lube MIL-H-83282 A006 
 Oil-Lube MIL-H-5606 A007 
 BIO-RAD FT-IR AIRA 
 Aircraft Synthetic Oil ASYN AO 

C-135 T41 M-9 DAAA 
 H-46 T62T-l 1 DBAA NO 

Test Cell T62T-16 DBBA 
 H-3 T62T-16 DBBB 
 H-53 T62T-27 DBCA 
 EMU-30 T62T-32 DBDA 
 EMU-36 T62T-32 DBDB 
 UH-60A T62T-40-1 DBEA 
 EH-60A T62T-40-1 DBEB 
 UH-60L T62T-40-1 DBEC 
 MH-60L T62T-40-1 DBED 
 HH-60L T62T-40-1 DBEG 
 HH-60A T62T-40-1 DBEH 
 F-16 T62T40-8 DBFA 
 KC-135 T62T-40LC DBGA 
 C-2 GTCP36-201C DCAA NO 

S-3 GTCP36-201A DCAB NO 
A-10 GTCP36-50 DCBA 

 C-20 GTCP36-100 DCCA 
 F-18 GTCP36-200 DCDA NO 

UH-60L GTC36-150 DCEA 
 C-27 CTCP36-16A DCGA 
 MH-60L GTCP36-150H DCHA 
 HH-60L GRCP36-15BH DCHB 
 Multiple GTCP36-50H DCJX 
 

C-135 GTC70-15 DFAA 
 GSE GTC 85-16 DGBA NO 

GSE GTC 85-56 DGCA NO 
MA-1 GTC 85-70 DGDA 

 C-130 GTC85-71 DGEA 
 GSE GTC 85-72 DGFA NO  

END ITEM COMPONENT TEC CR 
GSE GTC 85-76 DGGA NO  
GSE GTC 85-180L DGHA NO  
GSE GTC 85-116 DGJA NO  
C-141 GTCP85-106 DJAA 

 C-130 GTCP85-180 DJBA 
 M32A-60 GTCP 85-180 DJBB 
 A/M32A-95 GTCP 85-180 DJBC 
 M32A-60 GTCP 85-397 DJCA 
 C-137 GTCP 85-97 DJDA 
 C-137 GTCP85-98 DJEA 
 P-3 GTCP 95-2 DKAA NO 

Test Cell GTCP 95-3 DKBA NO 
C-5 GTCP165-1 DLAA 

 E-3 GTCP165-1 DLAB 
 E-6A GTCP165-1 DLAC 
 B-1B GTCP165-9 DLBA 
 E-4B GTCP660-4 DMAA 
 VC-140 GTCP 30-92 DNAA 
 AV-8 ING DR GEN DPAA NO 

AH-64A APU DQAA 
 EH-60L APU DQAB 
 UH-60M APU DQAC 
 AH-64D APU DQAD 
 MH-60M APU DQAE 
 CH-47D APU DQAF 
 CH-47F APU DQAG 
 Oil Cart PON-6 DRAA 
 A-4 CSD DSAA NO 
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AERONAUTICAL TYPE EQUIPMENT CODES 
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B-11 

A-6 CSD DSBA NO 
EA-6B CSD DSBB NO 
F-14 CSD DSEA NO 
E-4 CSD DSFA 

 F-111 CSD DSGA 
 HU-25 CSD DSJA 
 CV-22 Emer Lube Res DVAC 
 MV-22 Emer Lube Res DVAM 
 UH-60A   APU    DXAA 
 UH-60L   APU    DXAB 
 EH-60A   APU    DXAC 
 HH-60A   APU    DXAD 
 END ITEM COMPONENT TEC CR 

MH-60L  APU     DXAE 
 MH-47E   APU     DXAF 
 MH-47G   APU     DXAG 
 5220 Hyd-PU DXBA 
 05-7014-1200 Hyd-PU DXBB 
 May-08 Hyd-PU DXBC 
 QF-86F J47-GE-27 ECAA 
 A-4 J52-P-8B EEBA NO 

A-6 J52-P-8B EEBB NO 
A-4 J52-P-408 EECA NO 
A-6 J52-P-408 Gbx EECB 

 A-6 J52-P-408 Tank EECC 
 A-4 J52-P-6C EEDA 
 U-2 J57-P-31 EFBA 
 C-135 J57-P-43 EFCB 
 C-135 J57-P-59 EFDA 
 B-52 J57-P-19 EFGA 
 T-39 J60-P-3 EHAA FO 

T-39 J60-P-3A EHBA NO 
C-140 J60-P-5 EHCA FO 
T-37 J69-T-25 EKAA 

 U-2 J75-P-17 EMAB 
 U-2S F118-GE-101 EMAC 
 F-4 J79-GE-8 EPAA 
 F-4 J79-GE-10 EPCA 
 F-4 J79-GE-15 EPDA 
 F-4 J79-GE-17 EPEA 
 F-21 J79-JIE EPFA 
 

T-2 J85-GE-4 ERBA 
 T-2C J85-GE-4A ERCA 
 T-38 J85-GE-5 ERDA 
 F-5 J85-GE-13 EREA 
 A-37 J85-GE-17 ERFA 
 F-5 J85-GE-21 ERGA 
 F-15 F100-PW-100 FAAA 
 F-16 F100-PW-200 FABA 
 F-15 F100-PW-220 FACA 
 F-16 F100-PW-220 FACB 
 F-15 F100-PW-229 FADA 
 F-16 F100-PW-229 FADB 
 END ITEM COMPONENT TEC CR 

F-16 F100-B FAEA 
 B-1 F101-GE-102 FBAA 
 C-10 FI 03-G E- 101 FDBA 
 C-135 F108-CF-100 FFAA 
 E-6A CFM56-2A-2 FFAB 
 T-46 F109-GA-100 FGAA 
 F-16 F110-GE-100 FHAA 
 F-16N F110-GE-100 FHAB 
 F-14 F110-GE-400 FHBA 
 F-16 F110-GE-129 FHCA FO 

F-16 F110-GE-100B FHDA 
 C-20 F113-RR-100 FJAA 
 B-2 F118-GE-100 FKAA FO 

C-17 F117-PW-100 FLAA 
 AV-8 F402-RR-402 FMAA 
 AV-8 F402-RR-404 FMCA 
 AV-8B F402-RR-406 FMEA 
 AV-8B F402-RR-408 FMFA 
 T-45A F405-RR-400 FQAA 
 F-22 F119-PW-100A FRAA 
 X-35 F119-PW-611C FRBA 
 X-32 F119-PW-614C FRCA 
 X-35 F135-PW-100 FSAA 
 X-35 F235-PW-600 FSAB 
 UH-1N Eng Comb Gbx GAEN FN 

H-1 42/Int Gbx GAIA NO 
UH-1B 42/Int Gbx GAIB FA 
UH-1C 42/Int Gbx GAIC FA 
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TM 38-301-2 
T.O. 33-1-37-2 
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AERONAUTICAL TYPE EQUIPMENT CODES 
CRITERIA RESTRICTION 

Sorted by TEC 

B-12 

HH-1H 42/Int Gbx GAID FA 
AH-1E 42/Int Gbx GAIE 

 AH-1G 42/Int Gbx GAIG FA 
UH-1H 42/Int Gbx GAIH FA 
UH-1M 42/Int Gbx GAIM FA 
UH-1N 42/Int Gbx GAIN FA 
AH-1S 42/Int Gbx GAIS 

 UH-1V 42/Int Gbx GAIV FA 
UH-1X 42/Int Gbx GAIX FA 
H-1 Main Xmsn GAMA NO 
UH-1B Main Xmsn GAMB FA 
UH-1C Main Xmsn GAMC FA 
END ITEM COMPONENT TEC CR 
HH-1H Main Xmsn GAMD FA 
AH-1E Main Xmsn GAME 

 AH-1G Main Xmsn GAMG FA 
UH-1H Main Xmsn GAMH FA 
UH-1M Main Xmsn GAMM FA 
UH-1N Main Xmsn GAMN FA 
UH-1V Main Xmsn GAMV FA 
UH-1X Main Xmsn GAMX FA 
H-1 90/Tail Gbx GATA NO 
UH-1B 90/Tail Gbx GATB FA 
AH-1G 90/Tail Gbx GATC FA 
UH-1C 90/Tail Gbx GATC FA 
AH-1E 90/Tail Gbx GATE 

 UH-1H 90/Tail Gbx GATH FA 
HH-1H 90/Tail Gbx GATID FA 
UH-1M 90/Tail Gbx GATM FA 
UH-1N 90/Tail Gbx GATN FA 
UH-1V 90/Tail Gbx GATN FA 
UH-1X 90/Tail Gbx GATX FA 
SH-2G #1 Nose Gbx GB1G NO 
SH-2G #2 Nose Gbx GB2G NO 
SH-2G Acesory Gbx GBCG NO 
H-2 42/Int Gbx GBIA NO 
SH-2G 42/Int Gbx GBIG NO 
H-2 Main Xmsn GBMA NO 
SH-2G Main Xmsn GBMG NO 
H-2 90/Tail Gbx GBTA NO 
SH-2G 90/Tail Gbx GBTG NO 

H-3 42/Int Gbx GCIA NO 
VH-3D 42/Int Gbx GCID NO 
H-3 Main Xmsn GCMA NO 
VH-3D Main Xmsn GCMD NO 
H-3 90/Tail Gbx GCTA NO 
VH-3D 90/Tail Gbx GCTD NO 
H-46 Aft Xmsn GDAA NO 
H-46 Fwd Xmsn GDFA NO 
CH-47A Aft Xmsn GEAA 

 CH-47D Aft Xmsn GEAD 
 MH-47E Aft Xmsn GEAE 
 CH-47F Aft Xmsn GEAF 
 END ITEM COMPONENT TEC CR 

MH-47E Aft Xmsn GEAF 
 MH-47D Aft Xmsn GEAG 
 MH-47G Aft Xmsn GEAH 
 CH-47A Eng Comb Xmsn GEEA 
 CH-47D Engcombxmsn GEED 
 MH-47E Eng CombXmsn GEEE 
 CH-47F Eng Comb Xmsn GEEF 
 MH-47D Eng Comb Xmsn GEEG 
 MH-47G Comb Xmsn GEEH 
 CH-47A Fwd Xmsn GEFA 
 CH-47D Fwdxmsn GEFD 
 MH-47E Fwd Xmsn GEFE 
 CH-47F Fwd Xmsn GEFF 
 MH-47D Fwd Xmsn GEFG 
 MH-47G Fwd Xmsn GEFH 
 CH-47A 1eng Mec Zmsn GEGA 
 CH-47D 1 EngMecXmsn GEGD 
 MH-47E 1EngMecXmsn GEGE 
 CH-47F 1 Eng Mec Xmsn GEGF 
 MH-47D 1eng Mec Xmsn GEGG 
 MH-47G  Eng Mec Xmsn 1  GEGH 
 CH-47A 2eng Mec Xmsn GEHA 
 CH-47D 2 EngMecXmsn GEHD 
 MH-47E 2EngMecXmsn GEHE3 
 CH-47F 2 Eng Mec Xmsn GEHF 
 MH-47D 2eng Mec Xmsn GEHG 
 MH-47G Eng Mec Xmsn 2 GEHH 
 MH-47E Fwd Swplte Brg GERA 
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AERONAUTICAL TYPE EQUIPMENT CODES 
CRITERIA RESTRICTION 

Sorted by TEC 

B-13 

MH-47D Fwdsp GERG  
 MH-47G Fwd Swplte Brg GERH 
 MH-47E Aft Swplte Brg GESA 
 MH-47D Aft SP GESG 
 MH-47G Aft Swplte Brg GESH 
 H-53 #1 Nose Gbx GF1A NO 

H-53E #1 Nose Gbx GF1E 
 H-53 #2 Nose Gbx GF2A NO 

H-53E #2 Nose Gbx GF2E 
 H-53 Acesory Gbx GFCA NO 

H-53E Acessory Gbx GFCE 
 H-53 42/Int Gbx GFIA NO 

END ITEM COMPONENT TEC CR 
H-53 Main Xmsn GFMA NO 
H-53E Main Xmsn GFME 

 H-53 90/Tail Gbx GFTA NO 
H-53E 90/TAIL GBX GFTE 

 OH-6A Main Xmsn GHMA 
 AH-6C Main Xmsn GHMC 
 MH-6C Main Xmsn GHMD 
 MH-6H Main Xmsn GHMH 
 AH-6J Main Xmsn GHMJ AO 

MH-6J Main Xmsn GHMK AO 
MH-6M Main Xmsn GHMM 

 AH-6N Main Xmsn GHMN AO 
MH-6N Main Xmsn GHMP AO 
OH-6A 90/TAIL GBX GHTA 

 AH-6C 90/Tail Gbx GHTC 
 MH-6C 90/Tail Gbx GHTD 
 MH-6H 90/Tail Gbx GHTH AO 

AH-6J 90/Tail Gbx GHTJ AO 
MH-6J 90/TailGbx GHTK AO 
MH-6M 90/Tail Gbx GHTM 

 AH-6N 90/Tail Gbx GHTN AO 
MH-6N 90/TailGbx GHTP AO 
OH-58A Main Xrnsn GKMA 

 OH-58C Main Xmsn GKMC 
 OH-58D Main Xmsn GKMD 
 OH-58A 90/Tail Gbx GKTA 
 OH-58C 90/TAIL GBX GKTC 
 OH-58D Tail Gbx GKTD 
 

UH-60A Int Gbx GLIA 
 SH-60B 42/Int Gbx GLIB 
 UH-60L 42/Int Gbx GLIC 
 EH-60A 42/INT GBX GLID 
 MH-60S Int Gbx GLIE 
 MH-60R Int Gbx GLIF 
 MH-60L Int Gbx GLIG 
 HH-60L Int Gbx GLII 
 EH-60L Int Gbx GLIJ 
 HH-60J Int Gbx GLIK 
 HH-60A Int Gbx GLIL 
 UH-60M Int Gbx GLIM 
 END ITEM COMPONENT TEC CR 

MH-60M Int Gbx GLIR 
 VH-60N Tail Gbx GLIT 
 UH-60A Main Xmsn (3u) GLMA 
 SH-60B Main Xmsn GLMB 
 EH-60A Main Xmsn (3u) GLMC 
 UH-60L Main Xmsn GLMD 
 UH-60L Main Gbx GLMD 
 MH-60S Main Xmsn GLME 
 MH-60R Main Xmsn GLMF 
 MH-60L Main Xmsn GLMG 
 UH-60Q Main Xmsn (3u) GLMH 
 HH-60L Main Xmsn GLMI 
 HM-60L Main Xmsn GLMJ 
 UH-60A Main Xmsn GLMK 
 EH-60L Main Xmsn GLML 
 EH-60A Main Xmsn GLMM 
 HH-60A Main Xmsn GLMP 
 UH-60M Main Xmsn GLMQ 
 MH-60M Main Xmsn GLMR 
 HH-60A MAIN XMSN-3u GLMS 
 VH-60N Main Xmsn GLMT 
 UH-60A 90/Tail Gbx GLTA 
 SH-60B 90/Tail Gbx GLTB 
 UH-60L 90/Tail Gbx GLTC 
 UH-60L Hyd Sys GLTC 
 EH-60A 90/Tail Gbx GLTD 
 MH-60S Tail Gbx GLTE 
 MH-60R Tail Gbx GLTF 
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B-14 

MH-60L Tail Gbx GLTG 
 UH-60Q Tail Gbx GLTH 
 HH-60L Tail Gbx GLTI 
 UH-60A 90/Tail Gbx GLTI 
 EH-60L Tgb GLTJ 
 HH-60J Tail Gbx GLTK 
 HH-60A Tail Gbx GLTL 
 UH-60M Tail Gbx GLTM 
 MH-60M Tail Gbx GLTR 
 VH-60N Int Gbx GLTT 
 AH-64A #1 Nose Gbx GM1A 
 AH-64A #2 Nose Gbx GM2A 
 END ITEM COMPONENT TEC CR 

AH-64A Int Gbx GMIA 
 AH-64A Main Xmsn GMMA 
 AH-64A PTO Clutch GMPA 
 AH-64D PTO Clutch GMPD 
 AH-64A Tail Gbx GMTA 
 RQ-5A Main Gbx GNMA 
 HH-65 Main Xrnsn GPMA 
 HH-65 90/Tail Gbx GPTA 
 SH-60F Int GBX GQIB 
 SH-60F Main GBX GQMB 
 SH-60F Tail GBX GQTB 
 H-52 42/Int Gbx GRIA NC 

H-52 Main Xmsn GRMA NC 
H-52 90/Tail Gbx GRTA NC 
TH-57B Main Xmsn GSMB NO 
TH-57B 90/Tail Gbx GSTB NO 
C-130 T56-A-9 Gbx GTMC 

 C-130 T56-A-15 Gbx GTMF 
 C-130 Nose Gear GTNK 
 TH-67 Main Xmsn GUMA 
 TH-67 90/TAIL GBX GUTA 
 CV-22 Mid-Wing Gbx GVBC 
 MV-22 Mid-Wing Gbx GVBM 
 CV-22 Prop Rotor Gbx GVDC 
 MV-22 Prop Rotor Gbx GVDM 
 CV-22 Tilt Axis Gbx GVJC 
 MV-22 Tilt Axis Gbx GVJM 
 AH-1G Hyd Sys 1 HA1G FA 

UH-1M Hyd Sys 1 HA1M FA 
AH-1G Hyd Sys 2 HA2G FA 
UH-1M Hyd Sys 2 HA2M FA 
AH-1G Hyd Sys 3 HA31 

 TH-1G Hyd Sys 3 HA32 
 UH-1FS Hyd Pump HAA1 
 UH-1N Hyd Sys HAA4 
 UH-1B Hyd Sys HAAB FA 

UH-1C Hyd Sys HAAC FA 
UH-1H Hyd Sys HAAH FA 
UH-1V Hyd Sys HAAV FA 
UH-1X Hyd Sys HAAX FA 
END ITEM COMPONENT TEC CR 
VH-3D Hyd Sys HCA1 

 CH-47A Hyd Sys 1 HE1A 
 CH-47B Hyd Sys 1 HE1B 
 CH-47C Hyd Sys 1 HE1C 
 CH-47D Hyd Sys 1 HE1D 
 MH-47E Hyd Sys 1 HE1E 
 CH-47F Hyd Sys 1 HE1F 
 MH-47D Hyd Sys 1 HE1G 
 MH-47G Hyd Sys 1 HE1H 
 CH-47A Hyd Sys 2 HE2A 
 CH-47B Hyd Sys 2 HE2B 
 CH-47C Hyd Sys 2 HE2C 
 CH-47D Hyd Sys 2 HE2D 
 MH-47E Hyd Sys 2 HE2E 
 CH-47F Hyd Sys 2 HE2F 
 MH-47D Hyd Sys 2 HE2G 
 MH-47G Hyd Sys 2 HE2H 
 CH-47A Hdy Sys 3 HE3A 
 CH-47B Hdy Sys 3 HE3B 
 CH-47C Hyd Sys 3 HE3C 
 CH-47D Hyd Sys 3 HE3D 
 MH-47E Hyd Sys 3 HE3E 
 CH-47F Hyd Sys 3 HE3F 
 MH-47D Hyd Sys 3 HE3G 
 MH-47G Hyd Sys 3 HE3H 
 CH-47FS Hyd Pump HEAD 
 CH-54A Hyd Sys 1 HG1A 
 CH-54B Hyd Sys 1 HG1B 
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B-15 

CH-54A Hyd Sys 2 HG2A 
 CH-54B Hyd Sys 2 HG2B 
 CH-54A Hyd Sys 3 HG3A 
 CH-54B Hyd Sys 3 HG3B 
 AH-6C Hyd Sys HHA1 
 AH-6J Hyd Sys HHA2 
 AH-6N Hyd Sys HHA3 
 MH-6H HYD SYS HHA4 
 MH-6J Hyd Sys HHA5 
 MH-6N Hyd Sys HHA6 
 OH-6A Hyd Sys HHA7 
 MH-6M Hyd Sys HHA8 
 END ITEM COMPONENT TEC CR 

MH-6C Hyd Sys HHAD 
 Aircraft Hydraulic Oil HHYD AO 

OH-58A Hyd Sys HKAA 
 OH-58C Hyd Sys HKAC 
 UH-60L Hyd Sys 1 HL12 
 MH-60L Hyd Sys 1 HL1B 
 UH-60Q Hyd Sys 1 HL1C 
 HH-60L Hyd Sys 1 HL1D 
 HH-60A Hyd Sys 1 HL1E 
 MH-60K Hyd Sys 1 HL1F 
 MH-60L Hyd Sys 2 HL2B 
 UH-60Q Hyd Sys 2 HL2C 
 HH-60L Hyd Sys 2 HL2D 
 HH-60A Hyd Sys 2 HL2E 
 MH-60K Hyd Sys 2 HL2F 
 MH-60L Hyd Sys 3 HL3B 
 UH-60Q Hyd Sys 3 HL3C 
 HH-60A Hyd Sys 3 HL3E 
 MH-60K Hyd Sys 3 HL3F 
 UH-60FS Hyd Pump HLAA 
 UH-60 Hyd-Pump HLPA 
 AH-64A Hyd Sys 1 HM11 
 AH-64A Hyd Sys 2 HM21 
 AH-64D Hyd Sys 2 HM22 
 AH-64D Hyd Sys HMAD 
 T-34C Brake Sys HNBC 
 HU-25 Hyd Sys 1 HT1A 
 HU-25 Hyd Sys 2 HT2A 
 

TH-67 Hyd Sys HUAA 
 F-111 TF30-P-3 KAAA 
 B-111 TF30-P-7 KABA 
 F-111 TF30-P-9 KACA 
 F-111 TF30-P-103 KADA 
 B-111 TF30-P-107 KAEA 
 F-111 TF30-P-109 KAFA 
 F-14A TF30-P-414A KAHA 
 F-111 TF30-P-100 KAJA 
 B-52 TF33-P-3 KCAA 
 C-135 TF33-P-5 KCBA 
 C-141 TF33-P-7 KCCA 
 END ITEM COMPONENT TEC CR 

C-135 TF33-P-9 KCDA 
 E-3 TF33-PW-100 KCEA 
 C-135 TF33-PW-102 KCFA 
 C-18 TF33-PW-102 KCFB 
 

C-135 
TF33-PW-102/JT3D–
3B KCFC 

 
E-8 

TF33-PW-102/JT3D-
3B KCFD 

 B-52 TF33-P-103 KCGA 
 A-10 TF34-GE-100 KDAA FO 

S-3 TF34-GE-400B KDBA NO 
Cruise Missile F107-WR-402 KEAA 

 Cruise Missile F112-WR-100 KEBA 
 B-52 J57-P-43 KFCA 
 C-5 TF39-GE-1 KGAA 
 

C-137 
TF33-PW-102/JT3D-
3B KGBA 

 C-137 JT-3D-3 KJAA 
 C-22 JT-8D-7 KKAA FO 

C-9 JT-8D-9 KKBA FO 
C-9 JT-8D-9 KKBB NO 
T-43 JT-8D-9 KKBC FO 
T-39 JT-12A-8 KLAA NO 
C-21 TFE731-2 KMAA 

 E-4 JT-9D-7 KNAA 
 T-1A JT15D-5B KPAA 
 F-18 F404-GE-400 PPAA NO 

TG-7 O-235 RAAA 
 O-2 IO-360 RBAA 
 T-41 IO-360 RBAB 
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B-16 

T-41C IO-360-C RBBA 
 T-41B IO-360-D RBCA 
 T-41C IO-360-D RBCB 
 T-41D IO-360-D RBCC 
 T-34B O-470 RCAA NO 

RU-9D O-480-B1A6 RDEA 
 U-10 GO-480-G1D6 RDHA 
 BE-65 IO-720-A1B RHBA 
 T-41 O-300D RLAA 
 RQ-5A V-75 RNAA 
 MQ-5B Heavy Fuel Engine RPAA 
 MQ-5B Heavy Fuel Engine RPAB 
 END ITEM COMPONENT TEC CR 

MQ-8B RR250-C20W RQAA 
 UH-1B T53-L-11 SBCA AO 

UH-1C T53-L-11 SBCB AO 
UH-1V T53-L-11 SBCC AO 
H-1 T53-L-11-D SBCD NO 
H-1 T53-L-13 SBDA FO 
AH-1G T53-L-13B SBEA AO 
UH-1H T53-L-13B SBEE AO 
UH-1M T53-L-13B SBEF AO 
UH-1V T53-L-13B SBEG AO 
CH-47A T55-L-7C SCBA 

 CH-47C T55-L-712 SCDA 
 CH-47D T55-L-712 SCDB 
 MH-47E T55-L-714 SCDC 
 CH-47F T55-L-712 SCDD 
 MH-47D T55-L-712 SCDE 
 CH-47D T55-L-714 SCED 
 CH-47F T55-L-714 SCEE 
 MH-47D T55-L-714 SCEG 
 MH-47G T55-L-714 SCEH 
 CH-47D T55-GA-714A SCFA 
 MH-47E T55-GA-714A SCFB 
 C-130 T56-A7 SDAA FN 

Test Cell T56-A-7B SDBX FN 
C-130 T56-A-9 SDCA FN 
Test Cell T56-A-10 SDDX FN 
Test Cell T56-A-14 SDEX FN 
C-130 T56-A-15 SDFA FN 

Test Cell T56-A-16 SDGX FN 
Test Cell T56-A-425 SDHX FN 
Test Cell T56-A-426 SDJX FN 
H-1 T58-GE-3 SEAA 

 H-3 T58-GE-5 SEBA 
 H-52 T58-GE-8 SECA NC 

H-2 T58-GE-8F SEDA NC 
H-3 T58-GE-8F SEDB NC 
H-3 T58-GE-10 SEEA NC 
H-46 T58-GE-10 SEEB NC 
H-46 T58-GE-16 SEFA NC 
VH-3D T58-GE-400 SEGA NC 
END ITEM COMPONENT TEC CR 
VH-3D T58-GE-400B SEHA NC 
H-3 T58-GE-402 SEJA NC 
H-46 T58-GE-402 SEJB 

 OH-58A T63-A 700 SFBA AO 
OH-6A T63-A-700 SFBB 

 TH-57B T63-A-720 SFCA NO 
AH-6C T63-A720 SFCB AO 
OH-58C T63-A-720 SFCF 

 OH-58A T63-A-720 SFCG 
 MH-6C T63-A-720 SFCH 
 OH-58D T63-A-730 SFDA 
 H-53 T64-GE-6B SGBA 
 H-53 T64-GE-7 SGCA 
 H-53D T64-GE-415 SGDA 
 H-53E T64-GE-416 SGEA 
 H-53 T64-GE-413 SGFA 
 H-53 T64-GE-100 SGGA 
 MH-53E T64-GE-419 SGHA 
 Test Cell T700-GE-401 SHAX 
 H-60 T700-GE-700 SHBA 
 AH-64D T700-GE-701 SHCA 
 AH-64A T700-GE-701 SHCB 
 UH-60A T700-GE-701 SHCC 
 UH-60L T700-GE-701 SHCD 
 UH-60M T700-GE-701 SHCE 
 MH-60K T700-GE-701 SHCF 
 MH-60L T700-GE-701 SHCG 
 MH-60M T700-GE-701 SHCH 
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HH-60A T700-GE-701 SHCI 
 EH-60A T700-GE-701 SHCJ 
 EH-60L T700-GE-701 SHCK 
 HH-60L T700-GE-701 SHCL 
 UH-60L T700-GE-701C SHDA 
 Predator TPE331-10 SJAA 
 OV-10 T76-G-10 SMAA 
 OV-10 T76-G-12 SMBA 
 OV-10 T76-G-418 SMCA 
 OV-10 T76-G-419 SMDA 
 OV-10 T76-G-420 SMEA 
 OV-10 T76-G-421 SMFA 
 END ITEM COMPONENT TEC CR 

C-6 PT6A-20 SPAA 
 T-34C PT6A-25 SPBA NO 

UV-18 PT6A-27 SPCA 
 UV-18A PT6A-27 SPCB 
 C-12 PT6A-27 SPCC 
 U-21F PT6A-28 SPDA 
 C-12 PT6A-34 SPFA 
 T-44A PT6A-34B SPFB NO 

C-12 PT6A-38 SPGA 
 C-12 PT5A-41 SPHA 
 C-12C PT6A-41 SPHB 
 C-12D PT6A-41 SPHC 
 RC-12D PT6A-41 SPHD 
 RC-12G PT6A-41 SPHE 
 RC-12P PT6A-41 SPHG 
 RC-12Q PT6A-41 SPHH 
 C-12 PT6A-42 SPJA 
 T-34 PT6A-42 SPJB 
 C-12U PT6A-42 SPJC 
 C-23 PT6A-45 SPKA 
 C-27 T64-P4D SPLA 
 RC-12K PT6A-67 SPMA 
 O-5A PT6A-50 SPNA AO 

EO-5B PT6A-50 SPNB AO 
C-12J PT6A-65B SPPA 

 T-6A PT6A-68 SPQA 
 C-23C PT6A-65AR SPRA 
 G-159 MK-529-8X SQAA SO 

H-1 T400-CP-400 SRAA NO 
UH-1N T400-CP-400 SRAB 

 H-60 T400-GE-401 SRBB 
 H-1 T400-WV-402 SRCA NO 

CH-54 T73-P-1 SSAA 
 HH-65 LTS-101-750 STAA 
 U-21G T74-CP-700 SUAF 
 TH-67 250-C-30 SVAA 
 MH-6M 250-C-30-R3 SVBA 
 CV-22 T406-AD-400 SWAA 
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     TYPE EQUIPMENT CODES 

    U.S. MARINE CORPS COMPONENTS 
 
EIMOD COMPMOD TEC EIMOD COMPMOD TEC 
 
1150-MC A38714 MEDH 
1150-MC DD453 MEGC 
1150-MC HYD SYS MEDN 
4000K-MC 18314-2 MJBG 
4000K-MC 4BT3.9 MJBA 
4000-MC DD353 MEBC 
4000-MC HYD SYS MEBN 
4000-MC TTB2221-1 MEBJ 
420-C-MC DD353 MECB 
420-C-MC HMD2315CB MECH 
48MC-MC DD453 MEBB 
48MC-MC HR18325 MEBH 
580-MC A38714 MEFH 
580-MC CASE-G188D MEFB 
6000K-MC 6359T MKZA 
6000K-MC FUNK-1724 MKZG 
6000RTL-MC A3331-1 MDBJ 
6000RLT-MC A38714 MDAG 
6000RLT-MC DD453 MDBB 
6000RLT-MC HYD SYS MDBN 
6000RLT-MC MHR18325 MDAH 
UH-60L HYD SYS 3 HL32 
600GPM-MC DD353 MEDC 
621B-MC 3406 MECA 
621B-MC 7G2780 MECG 
621B-MC HYD SYS MECN 
72-31-MC CRT 3333-1 MEEH 
72-31-MC DD471 MEEC 
72-31-MC HYD SYS MEEN 
AAVC7A1-MC HS400-3A1 MWAG 
AAVC7A1-MC VT-400 MWAA 
AAVP7A1-MC HS400-3A1 MWBG 
AAVP7A1-MC VT-400 MWBA 
AAVR7A1-MC HS400-3A1 MWCG 
AAVR7A1-MC HYD SYS NWCN 
AAVR7A1-MC VT-400 MWCA 
AIRCOMP-MC DEUTZ-F4L912 META 
AVLB-MC 1790-2DA MAGB 
AVLB-MC CD850-6A MAGH 
AVLB-MC HYD SYS MAJN 
BRIDGE-MC SABRE 212 MXJA 
CAT-130G-MC 5R6172 MEMH 
CAT-130G-MC CAT-3304 MEMC 
CAT-130G-MC HYD SYS MEMN 
CAT-D7G-MC 9R5382 MENG 
CAT-D7G-MC CAT-3306 MENA 
CAT-D7G-MC HYD SYS MENN 
CAUSEWAY-MC CMD-2A-221 MWFN 
CAUSEWAY-MC DD8V71T MWDC 

CAUSEWAY-MC F301HY1PCNTB MWQN 
CAUSEWAY-MC MH30L MWDH 
CAUSEWAY-MC PAVC38RA MWEN 
CAUSEWAY-MC RSA 04K MWDN 
COMPACTO-MC DD4534 MVPA 
COMPACTO-MC HMD2315CB MVPG 
CONMIXER-MC TRI-02 MEMB 
CRANE-MC 4133.9 MEKA 
CRANE-MC CAT-3208T MXBA 
CRANE-MC CLARK-28000 MXBG 
CRANE-MC FUNK-17243E MEKG 
DECONAPP-MC 4A084-3 MBQA 
DRCH2500-MC DD6V53 MEAB 
DRCH2500-MC R28621-12 MEAH 
EXCAVATO-MC 5043-7000 MEJA 
EXCAVATO-MC FUNK-17243E MEJG 
GRADER-MC CAT-3304 MEGA 
GRADER-MC POWESHIFT MEGG 
HOSEREEL-MC AT5CC MDCN 
HOSEREEL-MC DD371 MDCB 
LAV-25-MC DD6V53T MWGA 
LAV-25-MC MT653 MWGG 
LAV-AT-MC DD6V53T MWHA 
LAV-AT-MC MT653DR MWHG 
LAV-C2-MC DD6V53T MWJA 
LAV-C2-MC MT653DR MWJG 
LAV-L-MC DD6V53T MWKA 
LAV-L-MC MT653DR MWKG 
LAV-M-MC DD6V53T MWLA 
LAV-M-MC MT653DR MWLG 
LAV-R-MC DD6V53T MWMA 
LAV-R-MC MT653DR MWMG 
M109A3-MC DD8V71T MAAA 
M109A3-MC XTG-411-2A MAAG 
M110A2-MC DD8V71T MABA 
M110A2-MC XTG-411-2A MABG 
M123A1C-MC V8-300 MBCC 
M123E2-MC V8-300 MBDC 
M1A1-MC AGT-1500 MACA 
M1A1-MC HYD SYS MAVN 
M1A1-MC X1100-3B MACG 
M35A2C-MC LD-465-1 MBAC 
M45A2-MC LD-465-1 MBFC 
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M49A2C-MC LD-465-1 MBEC 
M50A2-MC LD-465-1 MBGC 
M543A2-MC LD-465-1 MBLC 
M578-MC DD8V71T MADA 
M578-MC XTG-411-2A MADG 
M60A1-MC 1790-2CA MAEA 
M60A1-MC CD850-6A MAEG 
M813A1-MC NHC-250 MBAA 
M814-MC NHC-250 MBBA 
M816-MC HYD SYS MBCN 
M816-MC NHC-250 MBCA 
M817-MC HYD SYS MBDN 
M817-MC NHC-250 MBDA 
M818-MC NHC-250 MBEA 
M88A1-MC 1790-2DR MAFA 
M88A1-MC XT-1410-4 MAFG 
M893-MC LD-465-1 MBDB 
M923A1-MC NHC-250 MCFA 
M923-MC NHC-250 MBFA 
M925A1-MC HYD SYS MCGN 
M925A1-MC NHC-250 MCGA 
M925-MC HYD SYS MBGN 
M925-MC NHC-250 MBGA 
M927A1-MC NHC-250 MCHA 
M927-MC NHC-250 MBHA 
M928A1-MC HYD SYS MCJN 
M928A1-MC NHC-250 MCJA 
M928-MC HYD SYS MBJN 
M928-MC NHC-250 MBJA 
M929A1-MC HYD SYS MCKN 
M929A1-MC NHC-250 MCKA 
M929-MC HYD SYS MBKN 
M929-MC NHC-250 MBKA 
M930A1-MC NHC-250 MCLA 
M930-MC NHC-250 MBLA 
M931A1-MC NHC-250 MCMA 
M931-MC NHC-250 MBMA 
M934 HYD SYS BTBM 
M934A1-MC NHC-250 MCMB 
M935 HYD SYS BTCM 
M936A1-MC HYD SYS MCMN 
M936A1-MC NHC-250 MCNA 
M936-MC HYD SYS MBMN 
M936-MC NHC-250 MBNA 
M970-MC ONAN MBNC 
M9-MC CLARK-1345 MHPH 
M9-MC CUMMINSV903C MHPB 
MEP-003-MC ONAN/DJC MVCB 
MEP-005A-MC D298ERX37 MVMC 
MEP-006A-MC AC3500 MVDC 
MEP-007A-MC CAT-D333CT MVEC 
MEP-021A-MC 42032 MVBA 
MEP-112A-MC ONAN/DJC MVDB 
MEP-113A-MC D198ERX51 MVLC 

MEP-114A-MC D298ERX37 MVMC 
MEP-115A-MC AC3500 MVHC 
MEP-16A-MC 42032 MVAB 
MEP-208A-MC KTA-2300G MVNC 
MEP-208A-MC ONAN MVPC 
MK-23 ENGINE MBPB 
MK-23 XMSN MBPH 
MK-23 HYD SYST MBPP 
MK-25 ENGINE MBPC 
MK-25 XMSN MBPJ 
MK-25 HYD SYST MBPQ 
MK-27 ENGINE PBCA 
MK-27 XMSN PBCG 
MK-27 HYD SYST PBCN 
MK-28 ENGINE PBDA 
MK-28 XMSN PBDG 
MK-28 HYD SYST PBDN 
MK48 4X4-MC DD8V92TA MBPA 
MK48 4X4-MC HT740D MBPG 
MK48 4X4-MC HYD SYS MBPN 
P19A-MC ALLIS750DRD MBRH 
P19A-MC NHC-250 MBRB 
P250WDN-MC F2L511 MEMA 
RTCH-MC 3P9094 MDAW 
RTCH-MC CAT-3408T MDAC 
RTCH-MC CAT-5R3855 MDAJ 
RTCH-MC HYD SYS MDAN 
SCRAPER-MC 3406 MEHA 
SCRAPER-MC POWERSHIFT MEHG 
SLWT-4-MC 70823300 MAEB 
SLWT-4-MC CMD-2A-221 MAGN 
SLWT-4-MC DD8V71T MAEC 
SLWT-4-MC F301HY1PCNTB MAHN 
SLWT-4-MC MH30L MAEH 
SLWT-4-MC PAVC38RA MAFN 
SLWT-4-MC RSA 04K MAEN 
SWEEPER-MC 4239D MSEA 
SWEEPER-MC ALLISON-540 MSEG 
TRACTOR-MC 4WG-200 MJCG 
TRACTOR-MC 6076ADW02 MJCA 
TRACTOR-MC BENZ-320 MEDA 
TRACTOR-MC BENZ-MECH MEDG 
TRACTOR-MC CASE-6T590 MHPA 
TRACTOR-MC CASE-G107561 MHPG 
TRK FIRE-MC NTC-400 MTCA 
CSTRS WNCH GEARBOX DLCA 
WINCH-MC 1489 MDDN 
WINCH-MC 50438301 MDDB 
WINCH-MC DD453 MDDC 
WLDTLMTD-MC PERKINS4236 MEFC 
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10000M 6BT5.9 DJFA 
10000M FUNK-1723M DJFG 
10000M HYD SYS DJFN 
1200 CSG649 NC4A 
1200 C-6 NC4G 
1500M DD6V53 TVAA 
140H CAT-3306 EHAB 
140H CAT-1442234 EHAG 
140H HYD SYS EHAM 
175B CLK4000 EFBG 
175B DD8V71N EFBF 
175B HYD SYS EFBN 
175B NT-855-C EFBB 
1854 9.0L180F NB2A 
1854 CM-5552D NB2G 
1854 HYD SYS NB2N 
2500L DD6V92 TCWA 
2500L HT750DRD TCWG 
250DCMS1 JD403 DWSA 
250RPV DD453 DWLA 
270-9 DD353 EU5A 
3000 KW-N CB LSV16T PVDA 
3000M 2067761 DJ8G 
3000M C-180 DJ8A 
35KVA GPT 30-150E TVYA 
4200 3TNE78A NB5A 
4200 4200HST NB5G 
4200 HYD SYS NB5M 
444C 6329 NA5A 
444C NOII NA5G 
444C HYD SYS NA5M 
450D 4219 NA7A 
450D NOII NA7G 
450D HYD SYS NA7M 
450E TO4276 NC3A 
450E JD4SPD NC3G 
450E HYD SYS NC3M 
4700 T444E NA4A 
4700 AT545 NA4G 
4700 HYD SYS NA4M 
4800 DT466 NB9A 
4800 MT643 NB9G 
4800 HYD SYS NB9M 
5060 DD23010052 EMKG 
5060 DD471T EMKA 
515 D-359N NC2A 

515 S710 NC2G 
515 HYD SYS NC2M 
530B LDS-465-1 TEDA 
530BAM LDS-465-1 TEEA 
544E HYD SYS TDBN 
544E JD6059TDW04 TDBA 
544E WG-120 TDBG 
609-C F6L912B ZTCA 
6000M 6BT5.9 TDHA 
6000M FUNK-1723 TDHG 
6000M HYD SYS TDHN 
600TV75 T-1010 S-39 TVFA 
613BSNS 8S3543 EHZG 
613BSNS CAT-3208 EHZA 
613BSNS HYD SYS EHZN 
613BSNSI 8S3543 EJLG 
613BSNSI CAT-3208 EJLA 
613BSNSI HYD SYS EJLN 
613BSS 8S3543 EH2G 
613BSS CAT-3208 EH2A 
613BSS HYD SYS EH2N 
613BSSI 8S3543 EJKG 
613BSSI CAT-3208 EJKA 
613BSSI HYD SYS EJKN 
613BWDNS 8S3543 EVGG 
613BWDNS CAT-3208 EVGA 
613BWDNS HYD SYS EVGN 
613BWDS 8S3543 EVFG 
613BWDS CAT-3208 EVFA 
613BWDS HYD SYS EVFN 
621B 3406 EH3A 
621B 7G2780 EH3G 
621B HYD SYS EH3N 
645M AC3500 EFLA 
645M HYD SYS EFLN 
645M TT2420-1 EFLG 
6M125 D2000X16 TVGA 
750PQ DD6V71N TVJA 
75TPH EAGLE N855-P235 TFAA 
780T T4.236 E47A 
950BNS 7G4851 EFWG 
950BNS CAT-3304 EGEA 
950BNS HYD SYS EFWN 
950BNSCE 7G4851 EGEG 
950BNSCE CAT-3304 EGEA 
950BMSCE HYD SYS EGEN 
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950BS 7G4851 EFVG 
950BS CAT-3304 EFVA 
950BS HYD SYS EFVN 
950BSCE 7G4851 EGFG 
950BSCE CAT-3304 EGFA 
950BSCE HYD SYS EGFN 
AMTC HYD SYS TMTN 
AN/MJQ-10A D298ERX37 VCOA 
AN/MJQ-11A CAT-D343TA VENA 
AN/MJQ-12A AC3500 VELA 
AN/MJQ-15 D198ERX51 VLOA 
AN/MJQ-18 D198ERX51 VLAA 
AN/MJQ-18 100-1345 VLAB 
AN/MJQ-21 T62T32A VIHA 
AN/MJQ-24 A04043B02 VICA 
AN/MJQ-35 DN2M VICD 
AN/MJQ-35A DN2M VICE 
AN/MJQ-36 DN2M VICF 
AN/MJQ-37 DN4M-1 VIDA 
AN/MJQ-38 DN4M-1 VIDB 
AN/MJQ-39 ISUZU-C240 VICJ 
AN/MJQ-40 JD4039T VICB 
AN/MJQ-41 JD6059T VICC 
AP308 4B3.96 DXLA 
AP308 FORD C-6 DXLG 
APP-1 GTCP85-127 VAFC 
ARTFT6 ALS 3331-1 DJCG 
ARTFT6 DD453N DJCF 
ARTFT6 HYD SYS DJCN 
AT422T 13.9LFHR ELTG 
AT422T 6BTA5.9 ELTA 
AT422T HYD SYS ELTM 
B413 RTG3600C-S1 TVPB 
B8 4-53T NA9A 
B8 13.3HR28420 NA9G 
B8 HYD SYS NA9M 
BBBUESCSBMK1 10-18-002 XJGG 
BBBUESCSBMK1 SABRE 212 XJGA 
BBBUESCSBMK2 10-18-002 TWVG 
BBBUESCSBMK2 SAVE 212 TWVA 
BD 264B CO-5EN668 WACE 
BD 264B CO-6EN68 WACB 
BD 264B CO-DSM-6 WACC 
BD 264B CO-GAB4 WACA 
BD 264B FM-316A6 WACD 
BD-6802 NTA-855-63 WB1A 
BD-6802 KTA38-G2 WB1B 
BD-6802 HYD SYS WB1M 
BD-6802 HYD SYS ANC1 WB1N 
BD-6802 HYD SYS ANC2 WB2N 
BD-6802 HYD SYS ANC3 WB3N 
BIO-RAD FT-IR GRDA 

BP 4002 WAHA 
BP 4003 WAFA 
BRIDGE-MA DD8V71 TWDA 
BRIDGE-MA HT70 TWDG 
BSF-400 DD353 EXEA 
BSF-400 HYD SYS EXEN 
C350B DD353 TEHA 
C350B HYD SYS TEHN 
C350B-D DD353 TEWA 
C3508-D HYD SYS TEWN 
C530A 393303 EURG 
C530A DD353 EURA 
CAT-12 CAT-D333 EHKA 
CAT-120ROPS 3R9859 EHKG 
CAT-130G 5R6192 EHFG 
CAT-130G CAT-330DIT EHFA 
CAT-130G HYD SYS EHFN 
CAT-130GNS CAT-3304 EHNA 
CAT-130GNS 5R6192 EHNG 
CAT-130GNS HYD SYS EHNN 
CAT-130GNSC 5R6192 EJJG 
CAT-130GNSC CAT-3304DIT EJJA 
CAT-130GNSC HYD SYS EJJN 
CAT-130GNSE 5R6192 TAAG 
CAT-130GNSE CAT-3304 TAAA 
CAT-130GNSE HYD SYS TAAN 
CAT-130GS 5R6192 EHPG 
CAT-130GS CAT-3304 EHPA 
CAT-130GS HYD SYS EHPN 
CAT-130GSCE 5R6192 TABG 
CAT-130GSCE CAT-3304 TABA 
CAT-130GSCE HYD SYS TABN 
CAT-814F 1223774 E5DG 
CAT-814F CAT-3306B E5DA 
CAT-814F HYD SYS E5DM 
CAT-815F 1223774 E5EG 
CAT-815F CAT-3306B E5EA 
CAT-815F HYD SYS E5EM 
CAT-816F 1223774 E5FG 
CAT-816F CAT-3306B E5FA 
CAT-816F HYD SYS E5FM 
CAT-D5 3S7094 EAPG 
CAT-D5 CAT-3306 E5FA 
CAT-D5 HYD SYS E5FM 
CAT-D5A 3S7094 EAPG 
CAT-D5A CAT-3306 EAPA 
CAT-D5A HYD SYS EANN 
CAT-D5B 3S7094 TEKG 
CAT-D5B 9P4905 TEKH 
CAT-D5B CAT-2WA1/UP TEKI 
CAT-D5B CAT-3306 TEKA 
CAT-D5B D5/3T3394 TEKJ 
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CAT-D5B HYD SYS TEKN 
CAT-D7E CAT-D333 EA3G 
CAT-D7F 5R82 EA2G 
CAT-D7F CAT-3306 EA2A 
CAT-D7F CAT-6CYL638C EA2B 
CAT-D7F HYD SYS EA2N 
CAT-D7G 9P5382 TELG 
CAT-D7G CAT-3306 TELA 
CAT-D7G HYD SYS TELN 
CAT-D7H 9P5382 TELH 
CAT-D7H CAT-3306 TELB 
CAT-D7H HYD SYS TELM 
CAT-D7R CAT-3306 TEMA 
CAT-D7R CAT-9TXI-UP TEMG 
CAT-D7R HYD SYS TEMN 
CAT-D8K 3N1869 EADG 
CAT-D8K CAT-D342 EADA 
CAT-D8K HYD SYS EADN 
CB-534B CAT-3054 E5BA 
CB-534B HYD SYS E5BN 
CS433C HYD SYS E5HM 
CS433C CAT-3054 E5KA 
CS563D CAT-3114 E5JA 
CS563D CAT-3116 E5JB 
CS563D CAT-3126 E5JC 
CS563D HYD SYS E5JM 
D424A A0403B02 TVPA 
D5 HYD SYS EAPM 
D5 ENG TS HYD SYS TB3N 
D5BNS CAT-2WA1/UP EBAH 
D5BNS CAT-3306 EBAA 
D5BNS D5/3T3394 EBAG 
D5BS CAT-2WA1/UP EBBH 
D5BS CAT-3306 EBBA 
D5BS D5/3T3394 EBBG 
D5BS HYD SYS EBBN 
D5BS1 CAT-2WA1/UP TFBA 
D5BS1 CAT-3306 TFBG 
D5BS1 D5/3394 TFBH 
D5BS1 HYD SYS TFBN 
D6 HYD SYS TCMM 
DV43 CAT-2408T DJNA 
DV43 CAT-3408 DJNB 
DV43 CAT-3P9094 DJNH 
DV43 CAT-5R3855 DJNG 
DV43 HYD SYS DJNN 
DV-100 HYD SYS EBCM 
DV-100 POWER SHIFT JCCG 
DV-100 CAT-3126 JCCA 
DYNAMOMETER V250 DABA  
DYNAMOMETER V35 DABB 
EMD12567 16-567-C TVQA 
EPPIII BF8L513 VCAA 
F5070 HT750CRD EZYH 
F5070 HYD SYS EZYN 

F5070 NTC-290 EZYA 
FLU419 BENZ-OM352 TEYA 
FLU419 HYD SYS 1 TEYN 
FLU419 HYD SYS 2 TEYM 
FT750 LDT-465-1 ZMAA 
GTGE709-2 GPT 70-52 VLVA 
H100C HYD SYS EFRN 
H100C IHDT817C EFRA 
H100C P-2004 EFRG 
H100C GPB HYD SYS EFSN 
H100C GPB IHDT817C EFSA 
H100C GPB P-2004 EFSG 
H40XL-MIL 360311 TDEG 
H40XL-MIL HYD SYS TDEN 
H40XL-MIL ISUZU-C240 TDEA 
H446 DD353 EKTA 
H60XL-MIL 360311 TDFG 
H60XL-MIL HYD SYS TDFN 
H60XL-MIL ISUZU-C240 TDFA 
HC-238A DD671N DSFA 
HC-283A DD6V92TC DSFB 
HC-238A HYD SYS EFJN 
HMMH BENZ-OM352 TEXA 
HMMH HYD SYS 1 TEXN 
HMMH HYD SYS 2 TEXM 
HSPB 400MERLIN WCRA 
JD230LC-RD JD6068 AKXA 
JD230LC-RD JD4045 AKXB 
JD230LC-RD HYD SYS AKXM 
JD230LCR JD6068 AKXC 
JD230LCR HYD SYS AKXN 
JD330LCR JD6081 AKYD 
JD330LCR HYD SYS AKYM 
JD410 4-2-19DT-03 EDHA 
JD410 DP23981 EDHG 
JD410 HYD SYS EDHN 
JD550 4276TT01 TEQA 
JD550 AT49678 TEQG 
JD550 HYD SYS TEQN 
JD644G 6081HDW04 TERG 
JD644G 609T TERA 
JD644G HYD SYS TERM 
JD770C 6081HDW03 TEQB 
JD770C DF1888E00WA TEQH 
JD770C HYD SYS TEQM 
JD862B 6101AT012 TERB 
JD862B AT59822 TERH 
JD862B HYD SYS TERN 
JEEP77 JAM4.0T5ND1 NA2A 
JEEP77 AX5 NA2G 
JHTWX1096 GTCP85-127 TVUA 
K300 CAT-3208 EXBA 
K300 CLK28000 EXBG 
K300 HYD SYS EXBN 
KTA50GS KTA50GS NB7A 
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LARC-LX 6080RA WANB 
LARC-LX 6081RC WANA 
LARC-XV 300 WARA 
LCM8 671LB63A WASA 
LCM8 671LD63A WAEA 
LCM8 671RB63A WAZA 
LCM8 671RD63A WAYA 
LCM8 DD12V71T WAEB 
LCM8MOD1 DD12V71T WASB 
LCM8MOD1SL DD12V71T WASC 
LCM8-SLEP 7000 WGDA 
LCMB-SLEP 7122 WGCA 
LCM8-SLEP 7000 WGDA 
LCM8-SLEP 7122 WGCA 
LCU1646 1033-7005 WAAD 
LCU1646 GM1043-7000 WAAB 
LCU1646 GM7122-7000 WAAC 
LCU1646 MG514 WAAG 
LCU2000 4B3.9 WBSC 
LCU2000 KTA-50M WBSA 
LCU2000 NT-855-M WBSD 
LCU2000 NTA-855 WBSB 
LCU2000 WAV850PT WBSG 
LCU2000 WAV850SB WBSH 
LOCO100T AMER 539 XCUA 
LOCO100T EMD8-567B XCIA 
LOCO10T DD3080 TXAA 
LOCO115T AMER 539S XCAA 
LOCO120T 38D-81/8 TXDA 
LOCO120T AMER 244F XCPA 
LOCO120T BALDWING 606A TXBA 
LOCO120T EMD16-567B XCKA 
LOCO120T EMD16-645E XCQA 
LOCO120T FM-H12-44 XCCA 
LOCO25T HBI-600 XCWA 
LOCO44T CAT-D17000 XCLB 
LOCO45T HBI-600 XDFA 
LOCO60T CAT-3508 XCTA 
LOCO60T CAT-D397 XCSA 
LOCO80T LI-600 XCVA 
LOCO80T NTA-855L4 XC3A 
LOCO80T-470 NHBIS-600 XCMA 
LOCO80T-550 NHBIS-600 XCNA 
LPU-71 GTCP85-127 VAFB 
LPU-71W GTCP85-127 VAAA 
LRT-110 17243E EKZG 
LRT-110 4B3.9 EKZA 
LRT-110 HYD SYS EKZN 
LSV 3304-B WAXC 
LSV 3306-B WAXD 
LSV 3406-B WAXB 
LSV EMD16-645E6 WAXA 
LSV MG509 WAXG 
LSV WAV630-2240 WAXH 
LT 3408DITAJW WGEB 

LT CAT-3304NA WGEC 
LT CAT-3306TA WGED 
LT EMD12645F7B WGEA 
LT HS400-3 WAMG 
LT LS6DRT WAMA 
LT9500 CAT-C10 NB3A 
LT9500 RM0131454 NB3G 
LT9500 HYD SYS NB3M 
LT9513 CAT-C10 NC6A 
LT9513 RTLO12713A NC6G 
LT9513 HYD SYS NC6M 
LVTC-7 DD8V53T TWNA 
LVTC-7 HS400-3 TWNG 
LVTC-7A1 HS400-3 TWPG 
LVTC-7A1 VT-400 TWPA 
LVTP-7 DD8V53T TWRA 
LVTP-7 HS-400-3 TWRG 
LVTP-7A1 HS400-3 TWSG 
LVTP-7A1 VT-400 TWSA 
LVTR-7 DD8V53T TWTA 
LVTR-7 HS400-3 TWTG 
LVTR-7A1 HS400-3 TWUG 
LVTR-7A1 V903 TWUB 
LVTR-7A1 VT-400 TWUA 
M1 AGT-1500 AAAA 
M1 HYD SYS AAAN 
M1 X1100-3B AACG 
M1 IP AGT-1500 AACA 
M1 IP HYD SYS AACN 
M1 IP X1100-3B AAAG 
M1000 HYD SYS CXUN 
M1025 6.2 L DIESEL BBFA 
M1025 6.5 L DIESEL BBFC 
M1025 THM-3L80 BBFG 
M1025A1 6.2 L DIESEL BBFD 
M1025A1 6.5 L DIESEL BBFB 
M1025A1 THM-3L80 BBFH 
M1025A2 6.5 L DIESEL BCLB 
M1025A2 THM-4L80E BCFG 
M1026 6.2 L DIESEL BBGA 
M1026 6.5 L DIESEL BBGC 
M1026 THM-3L80 BBGG 
M1026A1 6.2 L DIESEL BBGB 
M1026A1 6.5 L DIESEL BBGD 
M1026A1 THM-3L80 BBGH 
M1035 6.2 L DIESEL BBLA 
M1035 6.5 L DIESEL BBLC 
M1035 THM-3L80 BBLG 
M1035A2 6.5 L DIESEL BCLB 
M1035A2 THM-4L80E BCLG 
M1036 6.2 L DIESEL BBHA 
M1036 6.5 L DIESEL BBHC 
M1036 THM-3L80 BBHG 
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M1037 6.2 L DIESEL BBKA 
M1037 6.5 L DIESEL BBKC 
M1037 THM-3L80 BBKG 
M1038 6.2 L DIESEL BBEA 
M1038 6.5 L DIESEL BBEC 
M1038 THM-3L80 BBEG 
M1038A1 6.2 L DIESEL BBEB 
M1038A1 6.5 L DIESEL BBED 
M1038A1 THM-3L80 BBEH 
M1042 6.2 L DIESEL TCTA 
M1042 6.5 L DIESEL TCTC 
M1042 THM-3L80 TCTG 
M1043 6.2 L DIESEL BBJA 
M1043 6.5 L DIESEL BBJC 
M1043 THM-3L80 BBJG 
M1043A2 6.5 L DIESEL BCJB 
M1043A2 THM-4L80E BCJG 
M1044 6.2 L DIESEL BBNA 
M1044 6.5 L DIESEL BBNC 
M1044 THM-3L80 BBNG 
M1046 6.2 L DIESEL TCSA 
M1046 6.5 L DIESEL TCSC 
M1046 THM-3L80 TCSG 
M1059 DD6V53 AESA 
M1059 TX-100-1 AESG 
M1059A3 DD6V53T AFAA 
M1059A3 X200-4 AFAG 
M1064 DD6V53 AE4A 
M1064 TX-100-1 AE4G 
M1064A3 DD6V53T AE8A 
M1064A3 X200-4 AE8G 
M1065 OM603.950 TCPA 
M1065 W4A040 TCPG 
M1066 OM603.950 TCPA 
M1066 W4A040 TCQG 
M1067 OM603.950 TCRA 
M1067 W4A040 TCRG 
M1068 DD6V53 AE5A 
M1068 TX-100 AE5G 
M1068A3 DD6V53T AFCA 
M1068A3 X200-4 AFCG 
M1069 6.2 L DIESEL AKZA 
M1069 6.5 L DIESEL AKZB 
M1069 THM-3L80 AKZG 
M106A1 DD6V53 AEFA 
M106A1 TX-100-1 AEFG 
M106A2 DD6V53 AERA 
M106A2 TX-100-1 AERG 
M1070 CLT-754 B5CG 
M1070 DD8V92TA B5CA 
M1070 HYD SYS B5CM 
M1074 CLT-755 B4GG 
M1074 DD8V92TA B4GA 
M1074 HYD SYS B4GM 

M1075 CLT-755 B4HG 
M1075 DD8V92TA B4HA 
M1075 HYD SYS B4HM 
M1078 CAT-3116-225 BHDA 
M1078 HYD SYS BHHM 
M1078 MD3070PT BHDG 
M1078A1 CAT-3126 BHRA 
M1078A1 MD3070PT BHRG 
M1078A1 HYD SYS BHRM 
M1079 CAT-3116-225 BHEA 
M1079 MD3070PT BHEG 
M1079A1 CAT-3126 BHSA 
M1079A1 MD3070PT BHSG 
M1079A1 HYD SYS BHSM 
M1080 CAT-3116-290 BHCA 
M1080 MD3070PT BHCG 
M1081 CAT-3116-225 BHFA 
M1081 MD3070PT BHFG 
M1080A1 CAT-3126 BHTB 
M1080A1 MD3070PT BHTH 
M1081A1 CAT-3126 BHUA 
M1081A1 MD3070PT BHUG 
M1081A1 HYD SYS BHUM 
M1083 CAT-3116-290 BR2A 
M1083 MD3070PT BR2G 
M1083A1 CAT-3126 BT9A 
M1083A1 MD3070PT BT9G 
M1083A1 HYD SYS BT9M 
M1084 CAT-3116-290 BR3A 
M1084 HYD SYS BR3N 
M1084 MD3070PT BR3G 
M1084A1 CAT-3126 BUBA 
M1084A1 MD3070PT BUBG 
M1084A1 HYD SYS BUBM 
M1085 CAT-3116-290 BR7A 
M1085 MD3070PT BR7G 
M1085A1 CAT-3126 BUGA 
M1085A1 MD3070PT BUGG 
M1085A1 HYD SYS BUGM 
M1086 CAT-3116-290 BR8A 
M1086 HYD SYS BR8N 
M1086 MD3070PT BR8G 
M1086A1 CAT-3126 BUHA 
M1086A1 MD3070PT BUHG 
M1086A1 HYD SYS BUHM 
M1087 CAT-3116-290 BT3A 
M1087 MD3070PT BT3G 
M1087A1 CAT-3126 BUTA 
M1087A1 MD3070PT BUTG 
M1088 CAT-3116-290 BTJA 
M1088 MD3070PT BTJG 
M1088A1 CAT-3126 BUCA 
M1088A1 MD3070PT BUCG 
M1088A1 HYD SYS BUCM 
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M1089 CAT-3116-290 BR4A 
M1089 HYD SYS BR4N 
M1089 MD3070PT BR4G 
M1089A1 CAT-3126 BUDA 
M1089A1 MD3070PT BUDG 
M1089A1 HYD SYS BUDM 
M1090 CAT-3116-290 BR5A 
M1090 HYD SYS BR5N 
M1090 MD3070PT BR5G 
M1090A1 CAT-3126 BUEA 
M1090A1 MD3070PT BUEG 
M1090A1 HYD SYS BUEM 
M1091 CAT-3116-290 BT2A 
M1091 MD3070PT BT2G 
M1091A1 CAT-3126 BUSA 
M1091A1 MD3070PT BUSG 
M1092 CAT-3116-290 BRZA 
M1092 MD3070PT BRZG 
M1092A1 CAT-3126 BT8A 
M1092A1 MD3070PT BT8G 
M1093 CAT-3116-290 BR9A 
M1093 MD3070PT BR9G 
M1093A1 CAT-3126 BUAA 
M1093A1 MD3070PT BUAG 
M1093A1 HYD SYS BUAM 
M1094 CAT-3116-290 BTKA 
M1094 HYD SYS BTKN 
M1094 MD3070PT BTKG 
M1094A1 CAT-3126 BUFA 
M1094A1 MD3070PT BUFG 
M1094A1 HYD SYS BUFM 
M1096 CAT-3116-290 BR6A 
M1096 HYD SYS BR6N 
M1096 MD3070PT BR6G 
M1097 6.2 L DIESEL BBMA 
M1097 THM-3L80 BBMG 
M1097 6.5 L DIESEL BBMC 
M1097A1 6.2 L DIESEL BBUA 
M1097A1 THM-3L80 BBUG 
M1097A2 6.5 L DIESEL BCMB 
M1097A2 THM-4L80E BCMG 
M109A3 LDT-465-1C BMJC 
M10A HYD SYS DJUN 
M10A IHCDT-466B DJUA 
M10A IHCS-700 DJUG 
M1109 6.2 L DIESEL B6AA 
M1109 THM-3L80 B6AG 
M1109 6.5 L DIESEL B6AC 
M1113 6.5 L DIESEL B6BA 
M1113 THM-4L80E B6BG 
M1114 6.5 L DIESEL B6CA 
M1114 THM-4L80E B6CG 

M1123 6.5 L DIESEL B6GA 
M1123 THM-4L80E B6GG 
M113A2 DD6V53 AENA 
M113A2 TX-100-1 AENG 
M113A3 DD6V53 AEYB 
M113A3 DD6V53T AEYA 
M113A3 TX-100-1 AEYH 
M113A3 X200-4 AEYG 
M113A3BMP-2 DD6V53T AEZA 
M113A3BMP-2 X200-4 AEZG 
M150 CSWP 4BT3.9C TBCF 
M150 CSWP 6CT8.3G TBCB 
M150 CSWP 6CTA8.3-C#1 TBCD 
M150 CSWP 6CTA8.3-C#2 TBCE 
M150 CSWP M11-C TBCC 
M1977 DD8V92TA DV4A 
M1977 HT740D DV4G 
M1977 HYD SYS DV4M 
M1A1 AGT-1500 AABA 
M1A1 HYD SYS AABN 
M1A1 X1100-3B AABG 
M1A2 AGT-1500 TAUA 
M1A2 HYD SYS TAUM 
M1A2 X1100-3B TAUG 
M2A3 VTA-903T APGA 
M2A3 HMPT-500 APGH 
M2 HMPT-500 APAG 
M2 HMPT-500-3 APAH 
M2 HMPT-500-3E APAJ 
M2 HMPT-500-B APAK 
M2 VTA903T APAA 
M270 HMPT-500-3EC QBDG 
M270 HYD SYS QBDM 
M270 VTA-903T QBDA 
M291A1 ENDT-673 BRPA 
M291A1 LD-465-1C BRPD 
M291A1 LDS-427-2 BRPC 
M291A1 LDS-465-1 BRPB 
M291A1 LDT-465-1C BRPF 
M291A1 LDT-465-1D BRPE 
M291A2 LDS-465-1 TBCA 
M292A1 LD-465-1C BGMB 
M292A1 LDS-427-2 BGMA 
M292A1 LDT-465-1C BGMD 
M292A1 LDT-465-1D BGMC 
M292A2 LD-465-1 BGLA 
M292A2 LD-465-1C BGLB 
M292A2 LDS-427-2 BGLE 
M292A2 LDT-465-1C BGLD 
M292A2 LDT-465-1D BGLC 
M292A4 LD-465-1C TBDB 
M292A4 LDS-427-2 TBDA 
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M292A4 LDT-465-1C TBDD 
M292A4 LDT-465-1D TBDC 
M292A5 LD-465-1 BGNA 
M292A5 LD-465-1C BGNB 
M292A5 LDS-427-2 BGNE 
M292A5 LDT-465-1C BGND 
M292A5 LDT-465-1D BGNC 
M2A1 HMPT-500 ALEG 
M2A1 HMPT-500-3 ALEH 
M2A1 HMPT-500-3E ALEJ 
M2A1 HMPT-500-B ALEK 
M2A1 VTA-903T ALEA 
M2A2 HMPT-500 TARG 
M2A2 HMPT-500-3 TARH 
M2A2 HMPT-500-3E TARJ 
M2A2 HMPT-500-3TE TARK 
M2A2 VTA-903T TARA 
M3 HMPT-500 APBG 
M3 HMPT-500-3 APBH 
M3 HMPT-500-3E APBJ 
M3 HMPT-500-B APBK 
M3 VTA-903T APBA 
M34A2 LD-465-1 TBEA 
M34A2 LD-465-1C TBEB 
M34A2 LDS-427-2 TBEE 
M34A2 LDT-465-1C TBED 
M34A2 LDT-465-1D TBEC 
M35A2 LD-465-1 BMAA 
M35A2 LD-465-1C BMAB 
M35A2 LDS-427-2 BMAE 
M35A2 LDT-465-1C BMAD 
M35A2 LDT-465-1D BMAC 
M35A2C LD-465-1 BMRA 
M35A2C LD-465-1C BMRB 
M35A2 LDS-427-2 BMRE 
M35A2 LDT-465-1C BMRD 
M35A2 LDT-465-1D BMRC 
M35A2C LD-465-1 BMRA 
M35A3 3116ATAAC BM6A 
M35A3 AT1545 BM6G 
M35A3C AT1545 BHQG 
M35A3C CAT-3116 BHQA 
M36A2 LD-465-1 BMCA 
M36A2 LD-465-1C BMCB 
M36A2 LDS-427-2 BMCE 
M36A2 LDT-465-1C BMCD 
M36A2 LDT-465-1D BMCC 
M36A3 AT1545 BHNG 
M36A3 CAT-3116 BHNA 
M3A1 HMPT-500 ALFG 
M3A1 HMPT-500-3 ALFH 
M3A1 HMPT-500-3E ALFJ 
M3A1 HMPT-500-B ALFK 
M3A1 VTA-903T ALFA 

M3A2 HMPT-500 TASG 
M3A2 HMPT-500-3 TASH 
M3A2 HMPT-500-3E TASJ 
M3A2 HMPT-500-3TE TASK 
M3A2 VTA-903T TASA 
M3A3 VTA-903T APHA 
M3A3 HMPT-500 APHG 
M4 6BT5.9 APCA 
M4 VTA-903T APCB 
M4 HMPT-500-3E APCG 
M44A1 LDT-465-1C TCFB 
M487 A413 DXJG 
M487 TMD27 DXJA 
M48A5 1790-2A ABCB 
M48A5 1790-2DA ABCD 
M48A5 HYD SYS ABCM 
M48A5AVLB 1790-2DA AREA 
M48A5AVLB CD850-6A AREG 
M48A5AVLB CD850-6A1 AREH 
M48A5AVLB HYD SYS AREN 
M49A1C LD-465-1C BMXB 
M49A1C LDS-427-2 BMXA 
M49A1C LDT-465-1C BMXD 
M49A1C LDT-465-1D BMXC 
M49A2C LD-465-1 BMEA 
M49A2C LD-465-1C BMEB 
M49A2C LDS-427-2 BMEE 
M49A2C LDT-465-1C BMED 
M49A2C LDT-465-1D BMEC 
M4K CASE-207D DJVA 
M4K CLK18340 DJVG 
M4K HYD SYS DJVN 
M51A2 HYD SYS BQEN 
M5142 LDS-465-1 BQEA 
M548 DD6V53 AEGA 
M548 TX-100-1 AEGG 
M548A1 DD6V53 AEUA 
M548A1 TX-100-1 AEUG 
M548A3 DD6V53T AEUB 
M548A3 X200-4 AEUH 
M551A1 DD6V53 ALBB 
M551A1 DD6V53T ALBA 
M551A1 G250-1A ALBG 
M551OPFOR DD6V453T ALDA 
M551OPFOR G250-1A ALDG 
M577A2 DD6V53 AEQA 
M577A2 TX-100-1 AEQG 
M577A3 DD6V53T AEQB 
M577A3 X200-4 AEQH 
M58 DD6V53T AE8B 
M58 X200-4A AE8H 
M6 VTA-903T600 AP6A 
M6 HMPT-500-3EC AP6G 
M60A1 CD850-6A1 ABHG 
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M60A1AVLB 1790-2DA ARCA 
M60A1AVLB CD850-6A ARCG 
M60A1AVLB CD850-6A1 ARCH 
M60A1AVLB HYD SYS ARCN 
M60A3 1790-2C ABBA 
M60A3 CD850-6A ABBG 
M60A3 CD850-6A1 ABBH 
M60A3 HYD SYS ABBN 
M7 VTA-903T AP7A 
M7 HMPT-500-3EC AP7G 
M764 LD-465-1 BMVA 
M792 DD353 BFAA 
M809 NHC-250 TBNA 
M809A1 NHC-250 TBPA 
M810 NHC-250 TBQA 
M811 NHC-250 BRNA 
M811A1 NHC-250 TBRA 
M811A2 NHC-250 TBSA 
M812 NHC-250 TBTA 
M812A1 NHC-250 TBUA 
M813 NHC-250 BSBA 
M813A1 NHC-250 BSDA 
M814 NHC-250 BSKA 
M815 NHC-250 BSEA 
M816 HYD SYS BSQN 
M816 NHC-250 BSQA 
M817 HYD SYS BSRN 
M817 NHC-250 BSRA 
M818 NHC-250 BSHA 
M819 HYD SYS BSLN 
M819 NHC-250 BSLA 
M820 NHC-250 BSMA 
M820A1 NHC-250 TBVA 
M820A2 NHC-250 BSNA 
M821 NHC-250 BSPA 
M876 HYD SYS BHAN 
M876 IHD190 BHAA 
M876 MT650 BHAG 
M877 CAT-11614457 B3GH 
M877 CAT-D333 B3GB 
M878 DD6V53 BTAA 
M877 PS4R219 B3GG 
M878 MT653 BTAG 
M878A1 DD6V53T BTLA 
M878A1 MT653 BTLG 
M88A1 1790-2DR AQAA 
M88A1 HYD SYS AQAN 
M88A2 1790-8CR AQAB 
M88A2 HYD SYS AQAM 
M88A2 XT-1410-5A AQAH 
M9 HYD SYS ASAN 
M9 13.5HR3610-2 ASAG 
M9 V903 ASAA 

M901 DD6V53 AEMA 
M901A1 DD6V53 AEVA 
M901A1 TX-100-1 AEVG 
M911 CLBT750 B5BG 
M911 DD8V92T B5BA 
M911 DD8V92TA B5BB 
M911 HYD SYS B5BN 
M915 CAT-D7155 B4AG 
M915 NTC-400 B4AA 
M915A1 HT754CRD B4BG 
M915A1 NTC-400 B4BA 
M915A2 DD12.7L B4EA 
M915A2 DDHT740 B4EG 
M915A3 DDEC IV B4LA 
M915A3 HD4560P B4LG 
M915A4 BIG CAM I B4MA 
M915A4 HD4560P B4MG 
M916 CAT-D7155 B4CG 
M916 HYD SYS B4CN 
M916 NTC400 B4CA 
M916A1 DD12.7L B4FA 
M916A1 DDHT740 B4FG 
M916A1 HYD SYS B4FN 
M916A2 DDEC III B4JA 
M916A2 HT740 B4JG 
M916A2 HYD SYS B4JN 
M917 CAT-D7155 EZZG 
M917 HYD SYS EZZN 
M917 NTC-400 EZZA 
M917A1 DDC III E5CA 
M917A1 HT740 E5CG 
M917A1 HYD SYS E5CN 
M917A1MCS DDEC III E5CB 
M917A1MCS HD456P E5CH 
M918 CAT-D7155 EXCG 
M918 HYD SYS EXCN 
M918 NTC-400 EXCA 
M919 CAT-D7155 EXDG 
M919 HYD SYS B4DN 
M919 NTC-400 EXDA 
M920 CAT-D7155 B4DG 
M920 HYD SYS B4DN 
M920 NTC-400 B4DA 
M923 MT654 BRYG 
M923 NHC-250 BRYA 
M923A1 MT654 BSSG 
M923A1 NHC-250 BSSA 
M923A2 6CTA0-8.3 BS7A 
M923A2 MT654 BS7G 
M924 MT654 BRXG 
M924 NHC-250 BRXA 
M924A1 MT654 BSUG 
M924A1 NHC-250 BSUA 
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M925 HYD SYS BRTN 
M925 MT654 BRTG 
M925 NHC-250 BRTA 
M925A1 HYD SYS BSTN 
M925A1 MT654 BSTG 
M925A1 NHC-250 BSTA 
M925A2 6CTA-8.3 BS8A 
M925A2 MT654 BS8G 
M926 HYD SYS BRWN 
M926 MT654 BRWG 
M926 NHC-250 BRWA 
M926A1 HYD SYS BSVN 
M926A1 MT654 BSVG 
M926A1 NHC-250 BSVA 
M927 MT654 BRVG 
M927 NHC-250 BRVA 
M927A1 MT654 BSWG 
M927A1 NHC-250 BSWA 
M927A2 6CTA-8.3 BS9A 
M927A2 MT654 BS9G 
M928 HYD SYS BRUN 
M928 MT654 BRUG 
M928 NHC-250 BSUA 
M928A1 HYD SYS TCHN 
M928A1 MT654 TCHG 
M928A1 NHC-250 TCHA 
M928A2 6CTA-8.3 BTMA 
M928A2 HYD SYS BTMN 
M928A2 MT654 BTMG 
M929 HYD SYS BTHN 
M929 MT654 BTHG 
M929 NHC-250 BTHA 
M929A1 HYD SYS BSYN 
M929A1 MT654 BSYG 
M929A1 NHC-250 BSYA 
M926A1 HYD SYS BSVN 
M929A2 6CTA-8.3 BTNA 
M929A2 HYD SYS BTGN 
M929A2 MT654 BTNG 
M930 HYD SYS BTGN 
M930 MT654 BTGG 
M930 NHC-250 BTGA 
M930A1 HYD SYS BSZN 
M930A1 MT6654 BSZG 
M930A1 NHC-250 BSZA 
M93A1FOX OM402A 559B 
M93A1FOX HP500 TYPE 6 559H 
M93A1FOX HYD SYS 559M 
M930A2 6CTA-8.3 BTOA 
M930A2 HYD SYS BTON 
M930A2 MT654 BTOG 
M931 MT654 BTEG 
M931 NHC-250 BTEA 

M931A1 MT654 BS2G 
M931A1 NHC-250 BS2A 
M931A2 6CTA-8.3 BTPA 
M931A2 MT654 BTPG 
M932 HYD SYS BTDN 
M932 MT654 BTPG 
M932 NHC-250 BTDG 
M932A1 HYD SYS BS3N 
M932A1 MT654 BS3G 
M932A1 NHC-250 BS3A 
M932A2 6CTA-8.3 BTQA 
M932A2 HYD SYS BTQN 
M932A2 MT654 BTQG 
M934 MT654 BTBG 
M934 NHC-250 BTBA 
M934A1 MT654 BS4G 
M934A1 NHC-250 BS4A 
M931A2 6CTA-8.3 BTRA 
M931A2 MT654 BTRG 
M935 MT654 BTCG 
M935 NHC-250 BTCA 
M935A1 HYD SYS BS5M 
M935A1 MT654 BS5G 
M935A1 NHC-250 BS5A 
M935A2 6CTA-8.3 BTSA 
M935A2 MT654 BTSG 
M936 HYD SYS BTFN 
M936 MT654 BTFG 
M936 NHC-250 BTFA 
M936A1 HYD SYS BS6N 
M936A1 MT654 BS6G 
M936A1 NHC-250 BS6A 
M936A2 6CTA-8.3 BTTA 
M936A2 HYD SYS BTTN 
M936A2 MT654 BTTG 
M939 MT654 BRSG 
M939 NHC-250 BRSA 
M939A2 6CTA8.3 BRSB 
M939A2 MT654 BRSH 
M940 MT654 TBXG 
M940 NHC-250 TBXA 
M941 MT654 TBYG 
M941 NHC-250 TBYA 
M942 MT654 TBZG 
M942 NHC-250 TBZA 
M943 MT654 TCAG 
M943 NHC-250 TCAA 
M944 MT654 TCBG 
M944 NHC-250 TCBA 
M945 MT654 TCCG 
M945 NHC-250 TCCA 
M966 6.2 L DIESEL BBCA 
M966 THM-3L80 BBCG 
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M966 6.5 L DIESEL BBCC 
M966A1 6.2 L DIESEL BBCB 
M966A1 THM-3L80 BBCH 
M966A1 6.5 L DIESEL BBCD 
M973 OM617952 BXAA 
M973 W4A018 BXAG 
M973A1 OM603.950 BXBA 
M973A1 W4A040 BXBG 
M977 DD8V92TA B2GA 
M977 DDA-HT740D B2GG 
M977 HYD SYS B2GN 
M978 DD8V92TA B2HA 
M978 DDA-HT740D B2HG 
M978 HYD SYS B2HN 
M981 DD6V53 AETA 
M981 TX-100-1 AETG 
M981A1 DD6V53T TAQA 
M981A1 TX-100-1 TAQG 
M981A3 DD6V53T TAQB 
M981A3 X200-4 TAQH 
M983 DD8V92TA B2AA 
M983 DDA-HT740D B2AG 
M983 HYD SYS B2AN 
M984 DD8V92TA B2BA 
M984 DDA-HT740D B2BG 
M984 HYD SYS B2BN 
M984A1 DD8V92TA TCDA 
M984A1 DDA-HT740D TCDG 
M984A1 HYD SYS TCDN 
M985 DD8V92TA B2JA 
M985 DDA-HT740D B2JG 
M985 HYD SYS B2JN 
M985E1 DD8V92TA TCJA 
M985E1 DDA-HT740D TCJG 
M985E1 HYD SYS TCJN 
M992A2 DD8V71TLHR TAWB 
M992A2 HYD SYS TAWN 
M992A2 XTG-411-4 TAWH 
M993 HMPT-500 TANG 
M993 HMPT-500-3 TANH 
M993 HMPT-500-3E TANJ 
M993 HMPT-500-B TANK 
M993 VTA-903T TANA 
M996 6.2 L DIESEL BBBA 
M996 THM-3L80 BBBG 
M996 6.5 L DIESEL BBBC 
M996A1 6.2 L DIESEL BBBB 
M996A1 THM-3L80 BBBH 
M996A1 6.5 L DIESEL BBBD 
M997 6.2 L DIESEL BBAA 
M997 THM-3L80 BBAG 
M997 6.5 L DIESEL BBAC 
M997A1 6.2 L DIESEL BBAB 
M997A1 THM-3L80 BBAH 

M997A1 6.5 L DIESEL BBAD 
M997A2 6.5 L DIESEL BCAC 
M997A2 THM-4L80E BCAG 
M998 6.2 L DIESEL BBDA 
M998 THM-3L80 BBDG 
M998 6.5 L DIESEL BBDD 
M998A1 6.2 L DIESEL BBDB 
M998A1 THM-3L80 BBDH 
M998A1 6.5 L DIESEL BBDE 
M998A2 6.5 L DIESEL BCDC 
M998A2 THM-4L80E BCDG 
MCD 4.236 NA6A 
MCD 542-L1 NA6G 
MCD HYD SYS NA6M 
MEMP, TN COE LVEA 
MEMP, TN COE LVFA 
MEMP, TN COE LVGA 
MEP-003A D198ERX51 VCDB 
MEP-003A 100-1345 VCDD 
MEP-003 100-345 VCDC 
MEP-004A D198ERX51 VCDA 
MEP-005A D298ERX37 VCCA 
MEP-006A AC3500 VECA 
MEP-007A CAT-D333CT VCGA 
MEP-007B CAT-76-4106 VDSA 
MEP-009A CAT-D343TA VEGA 
MEP-009B CAT-D3434TA TVCA 
MEP-012A KTA-2300G VEPB 
MEP-029A VTA-1710G VFJA 
MEP-029A VTA-28G1 VFJB 
MEP-103A D198ERX51 VCEA 
MEP-104A D298ERX37 VCFA 
MEP-105A AC3500 VEDA 
MEP-106A CAT-D333CT VCHA 
MEP-108A CAT-D343TA VEVA 
MEP-113A D198ERX51 VLFA 
MEP-114A D298ERX37 VLGA 
MEP-115A AC3500 VLHA 
MEP-116A CAT-D333CT TVBA 
MEP-208A KTA-2300G VEPA 
MEP-360A GTCP36-50(H) UAGA 
MEP-360A HYD SYS UAGN 
MEP-362A TT10-1 VKEA 
MEP-36A 16-567-E4 TUSA 
MEP-36A50 16-567-E4 VEIA 
MEP-36A60 CAT-D398A VEHA 
MEP-404B T62T32A VIBA 
MEP-802A DN2M-1 VG2A 
MEP-803A DN4M VG3A 
MEP-804A C-240PW-28 VG4A 
MEP-805A JD4039T VG5A 
MEP-806A JD6059T VG7A 
MEP-812A DN2M-1 VG2B 
MEP-813A DN4M VG3B 
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MEP-814A C-240PW-28 VN4B 
MEP-815A JD4039T VN5A 
MEP-816A JD6059T VN6A 
MEP-903A D722TB-11 VCJA 
MEP-903B D722TB-11 VCJB 
MEP-903C D722TB-11 VCJC 
MHE-269 A38714 DJ4A 
MHE-269 MHR18325 DJ4G 
MHE-270 1102T1236210 DJ6G 
MHE-270 4B3.9 DJ6A 
MHE-270 HYD SYS DJ6N 
MHE-271 1102T1236210 DJ5G 
MHE-271 4B3.9 DJ5A 
MHE-271 HYD SYS DJ5N 
MLT6 ALS 3331-1 DJJG 
MLT6 DD453N DJJA 
MLT6 HYD SYS DJJN 
MLT6-2 DD453N DJBF 
MLT6-2 HYD SYS DJBN 
MLT6-2 R28422-1 DJBG 
MLT6CH ALS 3331-1 DJLG 
MLT6CH DD453N DJLA 
MLT6CH HYD SYS DJLN 
MQ-1C 1.7 HFE DIESEL RJAA 
MQ-1C 2.0 HFE DIESEL RJAB 
MQ-1C UNIVERSAL GBX GJAA 
MT250 DD6V53N ELAA 
MT250 HYD SYS ELAN 
MW24C CASE-504BD EFQA 
MW24C CASE-A504BDT EFQB 
MW24C HYD SYS EFQN 
MW24C TT2421-1 EFQG 
OH-58D HYD SYS HKAD 
P250WDMH268 DEUTZ DWTA 
PACAR9999 NHC-250 XMAA 
PPU85-4 GTCP85-127 VAAB 
PPU85-5 GTCP85-127 VAFA 
PU405A/M D198ERX51 VCNA 
PU406B/M D298ERX37 VCMA 
PU495A/G CAT-D333CT VCLA 
PU495B/G CAT-76-4106 VDTA 
PU650B/G AC3500 VEMA 
PU699A/M AC3500 VFBA 
PU700A/M AC3500 VFCA 
PU707A/M AC3500 VLMA 
PU732M 100-1345 VLLA 
PU753M 100-1345 VLNF 
PU760M D298ERX37 VLNA 
PU797 DN2M VLPA 
PU797A DN2M VLPB 
PU798 DN4M-1 VLPC 
PU798A DN4M-1 VLPD 
PU799 DN4M-1 VLPE 
PU799A DN4M-1 VLPF 

PU800 C-240PW-28 VLLD 
PU801 C-240PW-28 VLLB 
PU801A C-240PW-28 VLLE 
PU805 JD6059T VLND 
PU806 JD6059T VLNE 
R60SL-DC F4L912W TDCA 
R60SL-DC HYD SYS TDCN 
R60SL-DC PR-2 TDCG 
RAIL C 25T D13,000 XDGA 
RAIL C 40T DD671 TXCA 
RMS-250 DD6V53N TVRA 
RS28 DD453 EVPA 
RS28 HYD SYS EVPN 
RT41AA 126HR183278 ELLG 
RT41AA D3400X289 ELLA 
RT41AA HYD SYS ELLM 
RT875CC 6CTA-8.3 DKDA 
RT875CC CLARK-C273.5 DKDG 
RT875CC HYD SYS DKDN 
RTFL 6BT5.9 DJWA 
RTFL FUNK-1723 DJWH 
RTFL HYD SYS DJWN 
RTL10 CRT 3531-1 DJHG 
RTL10 DD6V53 DJHA 
RTL10 HYD SYS DJHN 
RTL10-1 CRT 3531-1 DJDG 
RTL10-1 DD6V53 DJDF 
RTL10-1 HYD SYS DJDN 
SM50068003 D398A 3AC VEJA 
SM50068004 CAT-D398A VEKA 
SM54A DEUTZ-F2L51 TETA 
SP848 DD353 EUUA 
SP848 HYD SYS EUUN 
ST 320 WAKB 
ST-TUG-200 6DCMR 1879 WAKA 
ST-TUG-600 3004 WALA 
SU252G CSG64916001H NA8A 
SU252G C-6 NA8G 
T449 180DAC TWWB 
T449 CAT-D375 TWWA 
TC6DO42 350LIDV85.7L NB4A 
TC6DO42 AT545 NB4G 
TC6DO42 3043LE NA3G 
TC6DO42 HYD SYS NB4M 
TMS-300-5 DD671 ELHA 
TMS-300-5 HYD SYS ELHN 
TO730HKEG 6BT5.9 E45A 
TO730HKEG HYD SYS E45N 
TUG-900 6B5.9-G1 WA2A 
TUG-900 KTA19-M3 WA2B 
UNKNOWN HYDRAULIC XXHN 
UNKNOWN MINERAL XXMX 
UNKNOWN SYNTHETIC XXSX 
US612ACD1 DEUTZ-91213 ZD8A 
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PU802 C-240PW-28 VLLC 
PU803 JD4039T VLNB 
PU804 JD4039T VLNC 
US90CCD1 DD353 ZHCA 
W150Y 28265 DJ7A 
W150Y AUTO79410 DJ7G 
W150Y HYD SYS DJ7M 
W15A ENDT-673 TEVA 
WC17 TMD NB6A 
WC17 W410TT NB6G 
WF1700/1000 DD8V92T ZM3A 
WF1700/1000 TD61-1168 ZM3G 
WPS6006 JD4039T VG6A 
XJJL72 RCR4.078GAEA NA3A 
XJJL72 3043LE NA3G 
XJJL72 TCR4.01BGFEK NB3B 
XM104 AGT-1500 ARDA 
XM104 X1100-3B ARDG 
XM104 HYD SYS ARDM 
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ARMY CORPS OF ENGINEERS 
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10235100 DD2A102916 852A 
10245102 DD2A0105034 854A 
10245102 DD2A0105612 853A 
10245102 DD2A0106018 656A 
10245102 DD2A0106038 855A 
10245102 DD2A0106177 857A 
175DG1803 NT-855 858A 
22BM JN61 831A 
250D33 CAT-D353 85DA 
4031C DD4A171904 819A 
500FD63D47A MT865PG270 85AA 
599C DD471 81BA 
67110431 LCN8 822A 
71637305 DD16VA019218 85CA 
71637305 DD16VA019219 85BA 
76SX9E CAT-3304PC 85GA 
80623400 DD6VF079684 8F1A 
80827400 DD6VF079688 8F2A 
80827402 DD80827402 EF3A 
ALEXANDER 271 893B 
ALEXANDER DD12V71 893A 
ALEXANDER MG512 893G 
B-40FT DD453 811A 
B-40FT HYD SYS 811N 
BAYFIELD DD671 8D7A 
BIENBILLE 371 8A2B 
BIENBILLE DD12V71 8A2A 
BIENBILLE MG514 8A2G 
BRAY DD692 81CA 
BRETON 15MOL3J1A 899B 
BRETON DD8V71 899A 
BRETON MH20L 899G 
BURRWOOD 271 898B 
BURRWOOD DD12V71T 898A 
BURRWOOD MG514 898G 
C-1303-24 AI45MSX8 8D3A 
CAT-130G 5R6192 861G 
CAT-130G 5R6192 862G 
CAT-130G CAT-3304 85HA 
CAT-130G CAT-3304DI 862A 
CAT-130G CAT-3304DIT 861A 
CAT-130G HYD SYS 861N 
CAT-130G HYD SYS 862N 
CAT-D4 CAT-3306 8B1A 
CAT-D4 CAT-7R559 8B7G 
CAT-D4 HYD SYS 8B1N 

CAT-D5 CAT-3306 8B3A 
CAT-D5 3S7094 8B3G 
CAT-D5 HYD SYS 8B3N 
CAT-D7E CAT-3R2211 8B2G 
CAT-D7E HYD SYS 8B2N 
CHALMETTE 8.0MDKD3CR 897B 
CHALMETTE DD8V71 897A 
CHALMETTE M20L 897G 
D6 CAT-D333 8B4A 
D7H CAT-3306B 8B6A 
DAVID BOYD DD8V92 89EA 
DULUTH AI45M5X8 8D8A 
DULUTH GM271G3 8D8B 
F800 C8.3 8C5A 
FAIRCHILD DD671 8D6A 
FORNEY DD371 8DAA 
FREDERICK DD271 8DBA 
G-1 DD353 851A 
GRANADA 271 896B 
GRANADA DD12V71T 896A 
GRANADA MG514 896G 
H60XL-MIL 360311 841G 
H60XL-MIL HYD SYS 841N 
H60XL-MIL ISUZU-C240 841A 
HAMMOND BAY  DD671 8D4A 
HARVEY DD371 814A 
HODGE DD8V92 89CA 
HURON DD453 817A 
JD550 HYD SYS 8B5N 
JD550 JD4276TT01 8B5A 
JD550 JDAT49678 8B5G 
JOHN BOPP 8.0614D 895B 
JOHN BOPP DD8V92 895A 
JOHN BOPP MH20L 895G 
KENT 16V1499 8A3A 
KENT DD671 8A1A 
KENT DD671 8A3B 
KENT MG540 8A3G 
L9000 CAT-3406C 8C4A 
LABORDE 11.0KWD 89BA 
LABORDE DD8V71 894A 
LABORDE MH20L 894G 
LB-1 DD453 8E2A 
LB-1 HYD SYS 8E2N 
LT-18 GM3906 8D1A 
LUDINGTON GM371R641 8DCA 
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M109A5 DD8V71T 3E7A 
M109A5 HYD SYS 3E7N 
M109A5 XTG-411-2A 3E7G 
M109A6 DD8V71T 3FCA 
M109A6 HYD SYS 3FCN 
M109A6 XTG-411-4 3FCG 
M4K CASE-207D 8C1A 
M4K CLK18340 8C1G 
M4K HYD SYS 8C1N 
M50A1 DD671 8C2A 
M578 DD8V71T 3LAA 
M578 HYD SYS 3LAN 
M578 XTG-411-2A 3LAG 
MANITOWAC DD353 812A 
MT250 HYD SYS 831N 
MW24C CASE-504BD 871A 
MW24C HYD SYS 871N 
MW24C TT24211 871G 
N CENTRAL DD8V71 89FA 
NI9752 DD671 83CA 
NICOLET DD471 818A 
P38 DD853 891A 
PAJ DD8V92 89DA 
PB-1 GMC871 881A 
PU406A/M D298ERX37 85FA 
RACINE DD353 8D2A 
RG4031C DD4A171903 81AA 
RT855B CAT-3116 832A 
RT855B HYD SYS 832M 
RT855B R32620-4 832G 
RTCH-MC 3P9094 MDAW 
RTCH-MC CAT-3408T MDAC 
RTCH-MC CAT-5R3855 MDAJ 
RTCH-MC HYD SYS MDAN 
S2200 NTC-240 8C3B 
S2200 NTC-300 8C3C 
S2200 NTC-855 8C3A 

SCOW #31 DD6068 815A 
SCOW #32 DD671 816A 
SHOALHUNTER CAT-3406B 824A 
SPD-1 DD371 8E4A 
SPD-1 DD6V71 8E4B 
SR-4 CAT-3304 85EA 
TAWAS BAY DDD671 8D9A 
TBCL4 DD16V149 8A4A 
TBCL4 DD671 8A4B 
TBCL4 MG540 8A4G 
TD-15C IHDT-466B 8B8A 
UPS-8 DD671 81DA 
USCCBMK1 363CI 821A 
VELER DD371 813A 
W-38 DDC671 892A 
W-38 MG509 892G 
W-46 8.0MKDB/1 89AB 
W-46 M20L 89AG 
W-48 DD8V71 89AA 
WHITEFISH DD12V71 8D5A 
XM93FOX HP500 TYPE 6 559G 
XM93FOX HYD SYS 559N 
XM93FOX OM402A 559A 
YF-865 DD371 8E6A 
YF-865 DD6V149 8E6B 
YSD-22 DD12V71 8E3A 
YSD-22 DD471 8E3B 
YSD-59 DD12V71 8E5A 
YSD-59 DD471 8E5B 
YSD-67 DD671 823B 
YSD-67 NTA855M 823A 
YSD-78 DD353 8E7A 
YSD-78 DD371 8E7B 
YSD-78 DD671 8E7C 
YSD-78 DD6V53 8E7D 
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US AIR FORCE 

 
EIMOD COMPMOD TEC EIMOD COMPMOD TEC 
 
100KW-AF NTC-380-1 LVAA PWR GEN-AF DSK38  VJAA 
1750KW-AF DSR38 LVBA PWR GEN-AF S-12NPTA  VJBA 
87H-AF AIR-COMP LVCA SF256128-AF AIR COMP  LVHA 
FS136SC-AF           NORDBERG LVDA 
 
 
 

NONAERONAUTICAL TYPE EQUIPEMENT CODES 
 

FLIGHT SIMULATORS 
 
END ITEM COMPONENT TEC END ITEM COMPONENT TEC 
  
UH-60FS Hydraulic Pump HLAA UH-1FS Hydraulic Pump  HAA1 
CH-47FS Hydraulic Pump HEAD 
PON-6 OILCART DRAA 
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 End Item  Component      TEC 
   
    ANCHORS 
   
 ALL   ANCHOR HYDRAULIC     1A01 
 ALL   ANCHOR 80-90      1A02 
 
    CRANES 
 
 ALL   CRANE 80-90      2A01 
 ALL   CRANE HYDRAULIC     2A02 
 ALL    CRANE 9250      2A03 
 
    Hydraulic Equipment 
 
 ALL   HYDRAULIC POWER UNIT     3A01 
 
    AIR CONDITIONING AND REFRIGERATION 
 
 ALL       AIR CONDITIONING/REFRIGERATION SW 68  4001 
 ALL   AIR CONDITIONING/REFRIGERATION RC02  4002 
 ALL   AIR CONDITIONING/REFRIGERATION RC04  4003 
 ALL   AIR CONDITIONING/REFRIGERATION POE 48 4004 
 
    MISCELLANEOUS EQUIPMENT 
     
 ALL   MISCELLANEOUS EQUIPMENT 2190   5A01 
 ALL   MISCELLANEOUS EQUIPMENT 9250   5A02 
 ALL   MISCELLANEOUS EQUIPMENT 23699   5A03 
 ALL   MISCELLANEOUS EQUIPMENT HYDRAULIC  5A04 
 ALL   MISCELLANEOUS EQUIPMENT 80-90  5A05 
 
    BLOWERS 
 
 ALL   BLOWER 2190      6A0Y 
 
    TURBO CHARGERS 
  
 ALL   TURBO CHARGERS 9250    7001 
 
    MISC GENERATORS 
 
 ALL    MISC GENERATORS 9250    8001 
 ALL   MISC GENERATORS 2190    8002 
 
    AIR COMPRESSORS 
  
 ALL   AIR COMPRESSORS 2190    AA01 
 ALL   AIR COMPRESSORS 9250    AA02 
 ALL   AIR COMPRESSORS 23699    AA03 
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 End Item  Component      TEC 
ALL   AIR COMPRESSORS HYDRAULIC   AA04 

  
    BEARINGS 
 
 ALL   BEARINGS 2190     B001 
 
    CONTROLLABLE PITCH PROPELLERS  
  
 AOE 6 Class  ROLLS ROYCE NAVY MARINES 245-6361975  C41M 
 ARS 50 Class  ROLLS ROYCE NAVY MARINES 7309   C50M 
 CG 47 Class  ROLLS ROYCE NAVY MARINES 115652102  C80M 
 CG 66 Class  ROLLS ROYCE NAVY MARINES 115652103  C8AM 
 DD 963 Class  ROLLS ROYCE NAVY MARINES 7309   CF0M 
 DDG 51 Class  ROLLS ROYCE NAVY MARINES 7309   CF1M 
 DDG 993 Class  ROLLS ROYCE NAVY MARINES 115657001  CF2M 
 FFG 7 Class  ROLLS ROYCE NAVY MARINES 7309   CG0M 
 LCAC Class  DOWDY CO. LTD.      CH0N 
 LHD 1 Class  ROLLS ROYCE NAVY MARINES 80-3S-CP  CI1M 
 LSD 41 Class  ROLLS ROYCE NAVY MARINES 112152001  CN0M 
 LSD 49 Class  ROLLS ROYCE NAVY MARINES 112157071  CP0M 
 LST 1179 Class  ROLLS ROYCE NAVY MARINES  

DWG110251003PORT      CQ0M 
 MCM 1 Class   ROLLS ROYCE NAVY MARINES 7309   CR0M 
 MISC Class  MISC CPP      CH5M 
 WAGB 10 Class ROLLS ROYCE NAVY MARINES   CU0M 
 WHEC 715 Class ROLLS ROYCE NAVY MARINES   CV0M 
 WLB 200 Class  ROLLS ROYCE NAVY MARINES   CW0M 
 WMEC 620 Class ROLLS ROYCE NAVY MARINES    

DWG620WPC4301-51      CX0M 
 

    GUIDED MISSLE SYSTEMS 
 
 ALL   GUIDED MISSILE HYDRAULIC    D001 
 
    EMERGENCY DIESEL GENERATORS 
   
 AE 26 Class  DETROIT DIESEL CORP. 7124-320212V71LC  E101 
 AE 26 Class  DETROIT DIESEL CORP. 7124-320212V71RC  E1A1 
 AGF 11 Class  COLTEC INDUSTRIES INC. 38F5 1/4   E213 
 AGF 3 Class  CATERPILLER INC. D334TA    E202 
 AGSS Class  EDG 555      E221 
 AO 177 Class  COLTEC INDUSTRIES INC. 6-38D8 1/8   E303 
 AO 177 Class  COLTEC INDUSTRIES INC. 6-38ND8 1/8  E3A3 
 AOE 1 Class  COLTEC INDUSTRIES INC. 38ND8 D3051/8  E403 
 AOE 1 Class  GENERAL MOTORS CORP. 16-567C   E408 
 AOE 1 Class  COLTEC INDUSTRIES INC. 38ND8-1/8   E4A3 
 AOE 6 Class  CATERPILLER INC. 3608    E412 
 ARDM 5 Class  ARDM 5 EDG      E510 
 AS 33 Class  COLTEC INDUSTRIES INC. 8-38D8 1/8   E603 
 AS 33 Class  GENERAL MOTORS CORP. 12-645E2   E608 
 AS 39 Class  COLTEC INDUSTRIES INC.38 D8 1/8AR3  E703 
 AS 39 Class  COLTEC INDUSTRIES INC. 38ND8 1/8   E7A3 
 CGN 36 Class  COLTEC INDUSTRIES INC. 38D8 1/8   E003 
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CGN 38 Class  COLTEC INDUSTRIES INC. 38D8 1/8   E9A3 

 CV 59 Class  COLTEC INDUSTRIES INC. 38ND8 1/8   EA03 
 CV 63 Class  COLTEC INDUSTRIES INC. 12-38D8 1/8  EB03 
 CV 63 Class  GENERAL MOTORS CORP. 16-567C   EB08 
 CV 63 Class  COOPER CAMERON CORP. FVAM8T   EB0L 
 CV 63 Class  COLTEC INDUSTRIES INC. 38ND8 1/8   EBA3 
 CVN 65 Class  GENERAL MOTORS CORP. 16-567C   ED08 
 CVN 68 Class  GENERAL MOTORS CORP. LL16-645E5  EE08 
 CVN 68 Class  GENERAL MOTORS CORP. LL16-645E5N  EEA8 
 LCC 19 Class  COLTEC INDUSTRIES INC. 6-38D8 1/8   EH13 
 LHA 1 Class  COLTEC INDUSRIES INC. 251C   EI03 
 LHD 1 Class   COLTEC INDUSTRIES INC. 251C   EI13 
 LPD 1 Class   COLTEC INDUSTRIES INC. 38F5 1/4   EJ03 
 LPD 14 Class  DETROIT DIESEL CORP. 7123-730012V71RC  EL01 
 LPD 7 Class   COLTEC INDUSTRIES INC. 38F5 1/4   EK03 
 LSD 36 Class  DETROIT DIESEL CORP. 7123-730012V71RC  EM01 
 MCM Class  MCM EDG      ER00 
 MCS 12 Class  COLTEC INDUSTRIES INC. 12-38D8 1/8  ER13 
 ALL    MISC EDG      EH50 
 SSBN 726 Class COLTEC INDUSTRIES INC. 38ND8 1/8   ET03 
 SSN 21 Class  COLTEC INDUSTRIES INC. 38ND8 1/8   ET13 
 SSN 637 Class  COLTEC INDUSTRIES INC. 38F5 1/4   ET23 
 SSN 640 Class  COLTEC INDUSTRIES INC. 38F5 1/4   ET33 
 SSN 671 Class  COLTEC INDUSTRIES INC. 38F5 1/4   ET43 
 SSN 688 Class  COLTEC INDUSTRIES INC. 38ND8 1/8   ET53 
 WAGB 10 Class DETROIT DIESEL CORP. 16V149   EU01 
 WLB 200 Class  CATERPILLER INC. 3406TA    EW02 
 WLB 277 Class  DETROIT DIESEL CORP. 8V-71   EW11 
 WLB 277 Class  CATERPILLER INC. 3306DI    EW12 
 WLIC 298 Class DETROIT DIESEL CORP. #6-71   EW51 
 WLIC 75301 Class DETROIT DIESEL CORP. #4-71   EW61 
 WLIC 75301 Class DETROIT DIESEL CORP. #6-71   EWB1 
 WLM 540 Class  CATERPILLER INC. 406T    EW82 
 WLR 311 Class  DETROIT DIESEL CORP. #3-53   EW91 
 WLR 75401 Class DETROIT DIESEL CORP. #4-71   EWY1 
 WMEC Class  CATERPILLER INC. 3306    EX02 
 WMEC Class  CATERPILLER INC. D348TA    EXA2 
 
    FIN STABLIZIERS 
 
 ALL   FIN STABILIZER HYDRAULIC    F001  
     
 
    GAS TURBINE ENGINES 
   
 AOE 6 Class   GENERAL ELECTRIC CO LM2500   G41O 
 CG 47 Class  STEWART & STEVENSON SERVICES INC 139A200 G80J 
 CG 47 Class  GENERAL ELECTRIC CO LM2500   G80O 
 DD 963 Class  ROLLS ROYCE NAVY MARINES 501-K17  GF0M 
 DD 963 Class  GENERAL ELECTRIC CO LM2500   GF0O 
 DDG 51 Class  ROLLS ROYCE NAVY MARINES 501-K34  GF1M 
 DDG 51 Class  ALLIED SIGNAL GTCP 100-82    GF1P 
 DDG 993 Class  GENERAL ELECTRIC CO LM2500   GF2O 
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FFG 7   Class  GENERAL ELECTRIC CO LM2500  GG0O 

 LCAC Class  AVCO-LYCOMING TF40B    GH0Q 
 LCAC Class  SUNDSTRAND T-62T-40-7    GH0R 
 MCM 1 Class   SOLAR T-1000S-28AA     GR0B 
 MCM 1 Class   SOLAR T-1302S-28AA     GRAB 
 WHEC Class  WHEC GTE      GV0M 
 
    GAS TURBINE GENERATORS  
  
 AOE 6 Class   ALLISON 501 2190      H41Y 
 AOE 6 Class   ALLISON 501 23699      H41Z 
 CG 47 Class   ALLISON 501 2190      H80Y 
 CG 47 Class   ALLISON 501 23699      H80Z 
 DD 963 Class  ALLISON 501 2190      HF0Y 
 DD 963 Class  ALLISON 501 23699     HF0Z 
 DDG 51 Class  ALLISON 501 2190      HF1Y 
 DDG 51 Class  ALLISON 501 23699     HF1Z 
 DDG 993 Class  ALLISON 501 2190      HF2Y 
 DDG 993 Class  ALLISON 501 23699     HF2Z 
 FFG 7 Class   ALLISON 501 2190      HG0Y 
 FFG 7 Class   ALLISON 501 23699     HG0Z 
 LCAC Class   ALLISON 501 2190      HH0Y 
 LCAC Class   ALLISON 501 23699     HH0Z 
 MCM 1 Class   ALLISON 501 2190      HR0Y 
 MCM 1 Class   ALLISON 501 23699     HR0Z 
 WHEC   WHEC GTG      HV00 
     
    FANS 
 
 ALL   SCAVENGER FAN HYDRAULIC   I001 
 
 
    GEARS 
 
 ALL   GEARS 2190       J001 
 ALL   GEARS 80-90      J002 
 ALL   GEARS 23699      J003 
 ALL   GEARS HYDRAULIC     J004 
 ALL   GEARS 9250      J005 
 
    ROCKER ARMS 
 
 LSD 36 CLASS  COLTEC IND. INC. DIESEL ENG ROCKER ARMS KM03 
 LSD 41 CLASS  COLTEC IND. INC. DIESEL ENG ROCKER ARMS KN03 
 LSD 49 CLASS  COLTEC IND. INC. DIESEL ENG ROCKER ARMS KP03 
 
    ELEVATORS NON HYDRAULIC 
   
 CG 47 CLASS  CG 47 ELEVATOR-NON HYDRAULIC   L800 
 CV 63 CLASS  WESTINGHOUSE     LB07 
 CV 63 CLASS  JARED INDUSTRIES INC    LB0A 
 CV 63 CLASS  OTIS ELEVATOR CO     LB0D 
 CVN 65   WESTINGHOUSE     LD07 
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CVN 68 CLASS  JARED INDUSTRIES INC    LE0A 

 CVN 68 CLASS  RUCKER      LE0E 
 DD 963 CLASS  DD 963 ELEVATOR NON HYDRAULIC   LF00 
 FFG 7 CLASS  FFG7 ELEVATOR NON HYDRAULIC   LG00  
  
 
 LHA 1 CLASS  JARED INDUSTRIES INC    LI0A 
 LHA 1 CLASS  LHA1 ELEVATOR NON HYDRUALIC   LI00 
 LHD 1 CLASS  SCHINDLER ELEVATOR CORP   LI0S 
 LPD 7 CLASS  LPD 7 ELEVATOR-NON HYDRAULIC   LK00 
 MCS 12 CLASS  JARED INDUSTRIES INC    LR1A 
    ELEVATORS HYDRAULIC 
   
 CG 47 CLASS  CG 47 ELEVATOR HYDARULIC   L8A0 
 CV 63 CLASS   WESTINGHOUSE     LBA7 
 CV 63 CLASS   OTIS ELEVATOR CO     LBAA 
 CV 63 CLASS   JARED INDUSTRIED INC    LBAD 
 CVN 65   WESTINGHOUSE     LDA7 
 CVN 68 CLASS  RUCKER      LEAA 
 CVN 68 CLASS  JARED INDUSTRIED INC    LEAE 
 DD 963   DD 963 ELEVATOR HYDRAULI    LFA0 
 FFG 7   FFG 7 ELEVATOR HYDRAULIC   LGA0 
 LHA 1 CLASS   JARED INDUSTRIED INC    LIAA 
 LHD 1 CLASS   SCHINDLER ELEVATOR CORP   LIBS 
 LPD 7   LPD 7 ELEVATOR HYDRAULIC   LKA0 
 MSC 12   JARED INDUSTRIED INC    LRAS 
 
    MAIN DIESEL ENGINES 
   
 AE 26 CLASS  CATERPILLER INC. D398    M102 
 AGSS 555 CLASS DETROIT DIESEL CORP. 7124-3202-12V71  M221 
 AOE 1 CLASS  AOE 1 MDE      M400 
 ARS 50 CLASS  CATERPILLER INC. D399B-TA    M502 
 CG 47 CLASS  CG 47 MDE      M800 
 DD 963 CLASS  DD 963 MDE      MF00 
 LCU CLASS  LCU MDE      MH20 
 LHA 1 CLASS  LHA 1 MDE      MI00 
 LHD 1 CLASS  LHD 1 MDE      MI10 
 LPD 1 CLASS  LPD 1 MDE      MJ00 
 LPD 7 CLASS  LPD 7 MDE      MK00 
 LSD 36 CLASS  DETROIT DIESEL CORP. 7123-7305-12V71T  MM01 
 LSD 41 CLASS  COLTEC INDUSTRIES INC. PC2.5V-LL1  MN03 
 LSD 41 CLASS  COLTEC INDUSTRIES INC. PC2.5V-LR1  MNA3 
 LSD 41 CLASS  COLTEC INDUSTRIES INC. PC2.5V-RL1  MNB3 
 LSD 41 CLASS  COLTEC INDUSTRIES INC. PC2.5V-RR1  MNC3 
 LST 1179 CLASS ALCO PRODUCTS INC. 16-251C   MQ00 
 LST 1179 CLASS ALCO PRODUCTS INC. 8-251E    MQA0 
 MCM 1 CLASS   ISOTTA FRASCHINI SPA. 36SS6V-AM   MR0F 
 MCM 1 CLASS   WAUKESHA L1616DSIN    MR0G 
 MHC 51 CLASS ISOTTA FRASCHINI SPA. ID36SS8V-AM  MS0F 
 TWR CLASS  CATERPILLAR INC. 3512    MT62 
 MISC   MISC MDE      MH50 
 PC   PC MDE      MH30 
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WAGB 10 CLASS ALCO PRODUCTS INC. 16-251-F   MU00 

 WAGB 10 CLASS DETROIT DIESEL CORP. 6V53    MU01 
 WAGB 10 CLASS CUMMINS ENGINE CO. INC. 4BT3.9M  MU04 
 WAGB 10 CLASS FAIRBANKS MORRIS 12-38D8-1/8   MU09 
 WAGB 10 CLASS SULZER 12ZA40S     MU0H 
 WHEC 715 CLASS CUMMINS ENGINE CO. INC. 4BT3.9M   MV04 
 WHEC 715 CLASS VOLVO PENTA OF AMERICA INC. B31B  MV06 
 WHEC 715 CLASS FAIRBANKS MORRIS 12-38TD8-1/8   MV09 
 WHEC 716 CLASS DETROIT DIESEL CORP. #3-53   MV01 
 WLB 200 CLASS CATERPILLER INC. 3608    MW02 
 WLB 200 CLASS CUMMINS ENGINE CO. INC. 6BT5.9M  MW04 
 WLB 277 CLASS DETROIT DIESEL CORP. #3-53   MW11 
 WLB 277 CLASS VOLVO PENTA OF AMERICA INC. B31B  MW16 
 WLB 277 CLASS GENERAL MOTORS CORP. R8645E6   MW18 
 WLI 313 CLASS CATERPILLER INC. D-353    MW32 
 WLI 65303 CLASS DETROIT DIESEL CORP. 8V-71N   MW41 
 WLIC 298 CLASS CATERPILLER INC. D-353D     MW52 
 WLIC 75301 CLASS CATERPILLER INC. D-353E    MW62 
 WLIC 800 CLASS CATERPILLER INC. D-379    MW72 
 WLM 540 CLASS CATERPILLER INC. D-353    MW82 
 WLM 540 CLASS CATERPILLER INC. D398LH    MWB2 
 WLM 540 CLASS CATERPILLER INC. D398RH    MWC2 
 WLM 685 CLASS CATERPILLER INC. 3508    MWA2 
 WLR 311 CLASS CATERPILLER INC. D-379    MW92 
 WLR 65501 CLASS CATERPILLER INC. D-353    MWX2 
 WLR 75401 CLASS CATERPILLER INC. D-353    MWY2 
 WMEC CLASS  ALCO PRODUCTS INC. 16MS-251CE   MX00 
 WMEC CLASS  CUMMINS ENGINE CO. INC. 4BT3.9M  MX04 
 WMEC CLASS  VOLVO PENTA OF AMERICA INC. B31B  MX06 
 WMEC CLASS  GENERAL MOTORS CORP. 645   MX08 
 WMEC CLASS  FAIRBANKS MORRIS 38D8-1/8   MX09 
 WMEC CLASS  ALCO PRODUCTS INC. 251F18MS   MXA0 
 WPB 1301 CLASS CATERPILLER INC. 3516    MY02 
 WPB 1301 CLASS PAXMAN 16RP200M     MY0I 
 WPB 82333 CLASS CATERPILLER INC. 3412    MY12 
 WTGB 101 CLASS FAIRBANKS MORRIS 8-38D8-1/8   MZ09 
 WYTL 65601 CLASS CATERPILLER INC. 3412    MZ12 
 YTB   YTB MDE      MH40 
     
    NITROGEN GENERATION PLANT 
 
 ALL   NITRO PLANT 2190     N001 
  
    SMALL BOYS DIESEL ENGINES  
  
 AE 26 CLASS   DETROIT DIESEL CORP. 5042-40004-53LD  O101 
 AE 26 CLASS  CUMMINS ENGINE CO. INC. 6BTA5.9-M  O104 
 AE 26 CLASS   WESTERBEKE CORP. 108O-14088   O105 
 AE 26 CLASS   DETROIT DIESEL CORP. 5062-70006V53N  O1A1 
 AE 26 CLASS   WESTERBEKE CORP.4 –107    O1A5 
 AE 26 CLASS  DETROIT DIESEL CORP. 6087M-ALUM  O1B1 
 AE 26 CLASS   DETROIT DIESEL CORP. 6-71RD706087M  O1C1 
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AGF 11 CLASS  DETROIT DIESEL CORP. 6121T6-71LC  O211 

 AGF 11 CLASS  WESTERBEKE CORP. 108U-14088   O215 
 AGF 3 CLASS   DETROIT DIESEL CORP. 1062-7000   O201 
 AGF 3 CLASS   WESTERBEKE CORP. 108O-14088   O205 
 AGF 3 CLASS   DETROIT DIESEL CORP. 6072M6-71RC  O2A1 
 AGF 3 CLASS   DETROIT DIESEL CORP. 7082-7399   O2B1 
 AO 177 CLASS  DETROIT DIESEL CORP. 1062-7000   O301 
 AO 177 CLASS  CUMMINS ENGINE CO. INC. 6BTA5.9-M  O304 
 AO 177 CLASS  VOLVO PENTA OF AMERICA INC AQAD41A-DP290A O306 
 AO 177 CLASS  DETROIT DIESEL CORP. 6072M6-71RC   O3A1 
 AOE 1 CLASS  DETROIT DIESEL CORP. 1062-7000   O401 
 AOE 1 CLASS   CUMMINS ENGINE CO. INC. 6BTA5 9-M  O404 
 AOE 1 CLASS   WESTERBEKE CORP. 108U-14088   O405 
 AOE 1 CLASS   DETROIT DIESEL CORP. 5062-70006V53N  O4A1 
 AOE 1 CLASS   CUMMINS ENGINE CO. INC. 6BTA5 9-M2  O4A4 
 AOE 1 CLASS   WESTERBEKE CORP. 14088 SPEC B   O4A5 
 AOE 1 CLASS   DETROIT DIESEL CORP. 64HN9HTEXCH  O4B1 
 AOE 1 CLASS   DETROIT DIESEL CORP. 64HN9KCLG   O4C1 
 AOE 6 CLASS   DETROIT DIESEL CORP. 1062-7000   O411 
 AOE 6 CLASS   CUMMINS ENGINE CO. INC. 4B3.9-M  O414 
 AOE 6 CLASS   VOLVO PENTA OF AMERICA INC AQAD41A-DP290A O416 
 AOE 6 CLASS   CUMMINS ENGINE CO. INC. 6BTA5.9-M  O4B4 
 AOE 6 CLASS   CUMMINS ENGINE CO. INC. 6BTA5.9-M2  O4C4 
 AOE 6 CLASS   DETROIT DIESEL CORP. 6072M6-71RC  O4D1 
 ARS 50 CLASS  DETROIT DIESEL CORP. 5042-40004-53LD  O501 
 ARS 50 CLASS  DETROIT DIESEL CORP. 5042-40004-53RB  O5A1 
 AS 33 CLASS   DETROIT DIESEL CORP. 1062-5000   O601 
 AS 33 CLASS   CUMMINS ENGINE CO. INC. 6BTA5.9-M2  O604 
 AS 33 CLASS   WESTERBEKE CORP. 4-107    O605 
 AS 33 CLASS   ONAN CORP. 1.5OMDJF4R4686D   O60C 
 AS 33 CLASS   DETROIT DIESEL CORP. 1062-5099   O6A1 
 AS 33 CLASS   ONAN CORP. DJC-MS/2450V    O6AC 
 AS 33 CLASS   DETROIT DIESEL CORP. 1062-7000   O6B1 
 AS 33 CLASS   DETROIT DIESEL CORP. 6072M6-71RC  O6C1 
 AS 33 CLASS   DETROIT DIESEL CORP. 64HN9HTEXCH  O6D1 
 AS 39 CLASS   DETROIT DIESEL CORP. 1043-7005   O701 
 AS 39 CLASS   COLTEC INDUSTRIES INC. 38D8 1/8AR3  O703 
 AS 39 CLASS   WESTERBEKE CORP. 14088 SPEC B   O705 
 AS 39 CLASS   DETROIT DIESEL CORP. 1043-7005-4-71N  O7A1 
 AS 39 CLASS   WESTERBEKE CORP. 4-107    O7A5 
 AS 39 CLASS   DETROIT DIESEL CORP. 1062-5099   O7B1 
 AS 39 CLASS   DETROIT DIESEL CORP. 1062-6001   O7C1 
 AS 39 CLASS   DETROIT DIESEL CORP. 5062-7000   O7D1 
 AS 39 CLASS   DETROIT DIESEL CORP. 5062-70006V53N  O7E1 
 AS 39 CLASS   DETROIT DIESEL CORP. 6072M6-71RC  O7F1 
 AS 39 CLASS   DETROIT DIESEL CORP. 6088M   O7G1 
 CG 47 CLASS  DETROIT DIESEL CORP. 5062-3000   O801 
 CG 47 CLASS   CUMMINS ENGINE CO. INC. 6BTA5.9-M  O804 
 CG 47 CLASS  VOLVO PENTA OF AMERICA INC AQAD41A-DP290A O806 
 CG 47 CLASS   DETROIT DIESEL CORP. 5062-70006V53N  O8A1 
 CGN 36 CLASS  DETROIT DIESEL CORP. 1062-7000   O901 
 CGN 36 CLASS  CUMMINS ENGINE CO. INC. 8BTA5.9-M  O904 
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CGN 36 CLASS  WESTERBEKE CORP. 108D-14088   O905 

 CGN 36 CLASS  DETROIT DIESEL CORP. 5062-70006V53N  O9A1 
 CGN 36 CLASS  WESTERBEKE CORP. 14088 SPEC B   O9A5 
 CGN 38 CLASS  DETROIT DIESEL CORP. 5042-3000   O001 
 CGN 38 CLASS  WESTERBEKE CORP. 4-107    O005 
 CGN 38 CLASS  DETROIT DIESEL CORP. 5042-40004-53LD  O0A1 
 CV 59 CLASS  DETROIT DIESEL CORP. 6087M-STBD  OA01 
 CV 59 CLASS   WESTERBEKE CORP. 108U-14088   OA05 
 CV 59 CLASS   VOLVO PENTA OF AMERICA INC AQAD41A-DP290A OA06 
 CV 59 CLASS   DETROIT DIESEL CORP 6088M PORT   OAA1 
 CV 59 CLASS   WESTERBEKE CORP. 4-107    OAA5 
 CV 59 CLASS   DETROIT DIESEL CORP. 64HNTEXCH   OAB1 
 CV 59 CLASS   DETROIT DIESEL CORP. 6-71RA6071MB  OAC1 
 CV 63 CLASS   DETROIT DIESEL CORP. 1062-7000   OB01 
 CV 63 CLASS   WESTERBEKE CORP. 4-107    OB05 
 CV 63 CLASS   VOLVO PENTA OF AMERICA INC AQAD41A-DP290A OB06 
 CV 63 CLASS   DETROIT DIESEL CORP. 5033-60023-53  OBA1 
 CV 63 CLASS   DETROIT DIESEL CORP. 6072M6-71LC  OBB1 
 CV 63 CLASS   DETROIT DIESEL CORP. 6072M6-71RA  OBC1 
 CV 63 CLASS   DETROIT DIESEL CORP. 6072M6-71RC  OBD1 
 CV 63 CLASS   DETROIT DIESEL CORP. 6088M-ALUM-6-71  OBE1 
 CV 63 CLASS   DETROIT DIESEL CORP. 6088MCI   OBF1  
 CV 63 CLASS   DETROIT DIESEL CORP. 6088MPORT   OBG1 
 CV 63 CLASS   DETROIT DIESEL CORP. 64HN9HTEXCH  OBH1 
 CV 63 CLASS   DETROIT DIESEL CORP. 6-71RD706087M  OBI1 
 CVN 65   DETROIT DIESEL CORP. 6072M6-71RC  OD01 
 CVN 65   WESTERBEKE CORP. 4-107    OD05 
 CVN 65   DETROIT DIESEL CORP. 64HN106-71RC19H  ODA1 
 CVN 65   DETROIT DIESEL CORP. 64HN9KCLG   ODB1 
 CVN 68 CLASS  DETROIT DIESEL CORP. 1062-6001   OE01 
 CVN 68 CLASS  CUMMINS ENGINE CO. INC. 6BTA5.9-M  OE04 
 CVN 68 CLASS  WESTERBEKE CORP. 10488 SPEC B   OE05 
 CVN 68 CLASS  DETROIT DIESEL CORP. 1062-7000   OEA1 
 CVN 68 CLASS  CUMMINS ENGINE CO. INC. 6BTA5.9-M2  OEA4 
 CVN 68 CLASS  WESTERBEKE CORP. 108U-14088   OEA5 
 CVN 68 CLASS  DETROIT DIESEL CORP. 6072M6-71LC  OEB1 
 CVN 68 CLASS  DETROIT DIESEL CORP. 6072M6-71RC  OEC1 
 CVN 68 CLASS  DETROIT DIESEL CORP. 64HN9HTEXCH  OED1 
 CVN 68 CLASS  DETROIT DIESEL CORP. 64HN9KCLG   OEE1 
 DD 963 CLASS  DETROIT DIESEL CORP. 1062-6001   OF01 
 DD 963 CLASS  CUMMINS ENGINE CO. INC. 6BTA5.9-M  OF04 
 DD 963 CLASS  WESTERBEKE CORP. 4-107    OF05 
 DD 963 CLASS  DETROIT DIESEL CORP. 5062-3000   OFA1 
 DD 963 CLASS  DETROIT DIESEL CORP. 5062-7000   OFB1 
 DD 963 CLASS  DETROIT DIESEL CORP. 5062-70006V53N  OFC1 
 DDG 51 CLASS  CUMMINS ENGINE CO. INC. 6BTA5.9-M  OF14 
 DDG 51 CLASS  VOLVO PENTA OF AMERICA INC AQAD41A-DP290A OF16 
 DDG 993 CLASS DETROIT DIESEL CORP. 1062-6001   OF21 
 DDG 993 CLASS CUMMINS ENGINE CO. INC. 6BTA5.9-M  OF24 
 DDG 993 CLASS VOLVO PENTA OF AMERICA INC AQAD41A-DP290A OF26 
 FFG 7 CLASS   CUMMINS ENGINE CO. INC. 6BTA5.9-M  OG04 
 FFG 7 CLASS   WESTERBEKE CORP. 108U-14088   OG05 
 FFG 7 CLASS   VOLVO PENTA OF AMERICA INC 6AQAD40-867734 OG06 
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FFG 7 CLASS   WESTERBEKE CORP. 4-107    OGA5 

 FFG 7 CLASS   VOLVO PENTA OF AMERICA INC AQAD41A-DP290A OGA6 
 LCC 19 CLASS  DETROIT DIESEL CORP. 5042-40004-53LD  OH11 
 LCC 19 CLASS  DETROIT DIESEL CORP. 6088M   OHA1 
 LCC 19 CLASS  DETROIT DIESEL CORP. 6088M-ALUM-6-71  OHB1 
 LCC 19 CLASS  DETROIT DIESEL CORP. 6121T6-71LC  OHC1 
 LCC 19 CLASS  DETROIT DIESEL CORP. 64HN9KCLG   OHD1 
 LHA 1 CLASS   DETROIT DIESEL CORP. 7082-7399-8V71TI  OI01 
 LHA 1 CLASS   DETROIT DIESEL CORP. 7082-7399RC-8V71TI OIA1 
 LHA 1 CLASS   DETROIT DIESEL CORP. 7082-7399TI-8V71RC OIB1 
 LHD 1 CLASS   CUMMINS ENGINE CO. INC. 6BTA5.9-M  OI14 
 LHD 1 CLASS   VOLVO PENTA OF AMERICA INC 6AQAD40-867734 OI16 
 LHD 1 CLASS   VOLVO PENTA OF AMERICA  6AQAD40B-867936 OIA6 
 LHD 1 CLASS   DETROIT DIESEL CORP. 1062-7000   OIC1 
 LHD 1 CLASS   DETROIT DIESEL CORP. 7082-7399RC-8V71TI OID1 
 LHD 1 CLASS   DETROIT DIESEL CORP. 8062-7403RC  OIE1 
 LPD 1 CLASS   DETROIT DIESEL CORP. 5042-40004-53LD  OJ01 
 LPD 1 CLASS   WESTERBEKE CORP. 108U-14088   OJ05 
 LPD 1 CLASS   DETROIT DIESEL CORP. 64HN9KCLG   OJA1 
 LPD 1 CLASS   WESTERBEKE CORP. 4-107    OJA5 
 LPD 1 CLASS   DETROIT DIESEL CORP. 6-71LC6121T  OJB1 
 LPD 1 CLASS   DETROIT DIESEL CORP. 7082-7399RC-8V71TI OJC1 
 LPD 14 CLASS   WESTERBEKE CORP. 4-107    OL05 
 LPD 14 CLASS  DETROIT DIESEL CORP. 7082-7399-8V71TI  OL01 
 LPD 14 CLASS  CUMMINS ENGINE CO. INC. 6B5.9-M  OL04 
 LPD 14 CLASS  DETROIT DIESEL CORP. 7082-7399RC-8V71TI OLA1 
 LPD 7 CLASS   DETROIT DIESEL CORP. 5042-40004-53LD OK01 
 LPD 7 CLASS   CUMMINS ENGINE CO. INC. 6B5.9-M  OK04 
 LPD 7 CLASS   WESTERBEKE CORP. 4-107    OK05 
 LPD 7 CLASS   DETROIT DIESEL CORP. 4HN9KCLG   OKA1 
 LPD 7 CLASS   DETROIT DIESEL CORP. 7082-7399RC-8V71TI OKB1 
 LPD 7 CLASS   DETROIT DIESEL CORP. 7082-7399TI-8V71RC OKC1 
 LSD 36 CLASS  DETROIT DIESEL CORP. 64HN9KCLG   OM01 
 LSD 36 CLASS  DETROIT DIESEL CORP. 7082-30008V71  OMA1 
 LSD 36 CLASS  DETROIT DIESEL CORP. 7082-7399RC-8V71TI OMB1 
 LSD 41 CLASS  DETROIT DIESEL CORP. 1062+D417-7000  ON01 
 LSD 41 CLASS  CUMMINS ENGINE CO. INC. 6BTA5.9-M  ON04 
 LSD 41 CLASS  DETROIT DIESEL CORP. 6072M6-71RC  ONA1 
 LSD 41 CLASS  DETROIT DIESEL CORP. 7082-7399-8V71TI  ONB1 
 LSD 41 CLASS  DETROIT DIESEL CORP. 7082-7399RC-8V71TI ONC1 
 LSD 41 CLASS  DETROIT DIESEL CORP. 7122-7000   OND1 
 LSD 41 CLASS  DETROIT DIESEL CORP. 8062-7403RC  ONE1 
 LST 1179 CLASS DETROIT DIESEL CORP. 64HN9KCLG   OQ01 
 LST 1179 CLASS DETROIT DIESEL CORP. 7082-7399RC-8V71TI OQA1 
 MCS 12   CUMMINS ENGINE CO. INC. 4B3.9-M  OR14 
 MCS 12   CUMMINS ENGINE CO. INC. 6BTA5.9-M  ORA4 
 ALL   MISC DIESEL ENGINE     OH50 
 
    PUMPS 
  
 ALL   PUMP 2190 LUBE     P001 
 ALL   PUMP 2190      P002 
 ALL   PUMP 9250      P003 
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End Item  Component      TEC 
    DAVIT  
  
 ALL   DAVIT 2190 LUBE     Q001 
 ALL   DAVIT HYDRAULIC     Q002 
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 End Item  Component      TEC 
 
    REDUCTION GEAR 
   
 AGF 11 CLASS       REDUCTION GEAR 9250    R21W 
 AOE 6 CLASS        REDUCTION GEAR 2190    R41Y 
 ARS 50 CLASS       REDUCTION GEAR 9250    R50W 
 CG 47 CLASS       REDUCTION GEAR 2190    R80Y 
 CG 47 CLASS       REDUCTION GEAR 23699    R80Z 
 CV 63 CLASS       REDUCTION GEAR 9250    RB0W 
 CVN 65 CLASS       REDUCTION GEAR 2190    RD0Y 
 DD 963 CLASS       REDUCTION GEAR 2190    RF0Y 
 DD 963 CLASS       REDUCTION GEAR 23699    RF0Z 
 DDG 51 CLASS       REDUCTION GEAR 23699    RF1Z 
 DDG 993 CLASS      REDUCTION GEAR 2190    RF2Y 
 FFG 7  CLASS       REDUCTION GEAR 2190    RG0Y 
 FFG 7  CLASS       REDUCTION GEAR 23699    RG0Z 
 LCAC        REDUCTION GEAR 23699    RH0Z 
 LCC 19 CLASS       REDUCTION GEAR 2190    RH1Y 
 LCU CLASS       REDUCTION GEAR 9250    RH2W 
 LHA 1 CLASS       REDUCTION GEAR 2190    RI0Y 
 LHD 1 CLASS       REDUCTION GEAR 2190    RI1Y 
 LPD 1 CLASS       REDUCTION GEAR 2190    RJ0Y 
 LPD 7 CLASS       REDUCTION GEAR 2190    RK0Y 
 LSD 36 CLASS       REDUCTION GEAR 2190    RM0Y 
 LSD 41 CLASS       REDUCTION GEAR 2190    RN0Y 
 LSD 49 CLASS       REDUCTION GEAR 2190    RP0Y 
 LST 1179 CLASS     REDUCTION GEAR 9250    RQ0W 
 MCM 1 CLASS       REDUCTION GEAR 9250    RR0W 
 MCM 1 CLASS       REDUCTION GEAR 23699    RR0Z 
 MHC 51 CLASS       REDUCTION GEAR 2190    RS0Y 
 TWR CLASS  REDUCTION GEAR 7241    RT62 
 ALL         REDUCTION GEAR 2190    R50Y  
 ALL         REDUCTION GEAR 23699    R50Z 
 ALL         REDUCTION GEAR 9250    R50W 
 PC CLASS  REDUCTION GEAR 9250    RH3W 
 SSN 688 CLASS      REDUCTION GEAR     RT50 
 WAGB CLASS        REDUCTION GEAR 9250    R40W 
 WAGB 10CLASS      REDUCTION GEAR 9250    RU0W 
 WHEC CLASS       REDUCTION GEAR 9250    RV0W 
 WHEC 715 CLASS    REDUCTION GEAR 23699    RV0Z 
 WIX CLASS       REDUCTION GEAR 9250    RV1W 
 WLB 200 CLASS      REDUCTION GEAR 9250    RW0W 
 WLB 277 CLASS      REDUCTION GEAR 9250    RW1W 
 WLIC 75401 CLASS   REDUCTION GEAR 9250    RW6W 
 WLM 540 CLASS      REDUCTION GEAR 9250    RW8W 
 WLR 311 CLASS      REDUCTION GEAR 9250    RW9W 
 WLR 65501 CLASS    REDUCTION GEAR 9250    RWXW 
 WMEC CLASS       REDUCTION GEAR 9250    RX0W 
 WPB 1301 CLASS     REDUCTION GEAR 9250    RY0W 
 WPB 82312 CLASS    REDUCTION GEAR 9250    RY1W 
 WYTL 65501 CLASS   REDUCTION GEAR 9250    RZ1W 
 YTB CLASS       REDUCTION GEAR 9250    RH4W  
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 End Item  Component      TEC 
 
    SHIP SERVICE DIESEL GENERATORS 
   
 AOE 6 CLASS  AOE 6 SSDG      S410 
 ARS 50 CLASS  CATERPILLER INC. D399-TA    S502 
 FFG 7 CLASS  STEWART & STEVENSON SERVICE 114D001  SG0J 
 LCC 19 CLASS  COLTEC INDUSTRIES INC. 6-38D8 1/8   SH13 
 LCU CLASS  LCU SSDG      SH20 
 LHD 1 CLASS  LHD1 SSDG      SI10 
 LSD 41 CLASS  COLTEC INDUSTRIES INC. 38ND8 1/8  SN03 
 LST 1179 CLASS ALCO PRODUCTS INC. 8-251-E   SQ00 
 MCM CLASS  MCM SSDG      SR00 
 TWR CLASS  CATERPILLAR INC. 3304    ST62 
 ALL   MISC SSDG      S500 
 PC CLASS  PC SSDG      SH30 
 WAGB 10 CLASS ALCO PRODUCTS INC. 8-251-E   SU00 
 WAGB 10 CLASS CATERPILLER INC. D-379    SU02 
 WHEC 715 CLASS GENERAL MOTORS CORP. 8-645-E2   SV08 
 WHEC 715 CLASS GENERAL MOTORS CORP. 8-645-E2   SVA8 
 WHEC 715 CLASS GENERAL MOTORS CORP. 8-645-E2   SVB8 
 WHEC 715 CLASS GENERAL MOTORS CORP. 8-645-E2   SVC8 
 WLB 225 CLASS  CATERPILLER INC. 3508    SW02 
 WLB 277 CLASS DETROIT DIESEL CORP. 6V-92   SW11 
 WLB 297 CLASS DETROIT DIESEL CORP. #6-71   SWA1 
 WLI 313 CLASS DETROIT DIESEL CORP. #3-71   SW31 
 WLI 65303 CLASS DETROIT DIESEL CORP. #2-71   SW41 
 WLIC 298 CLASS DETROIT DIESEL CORP. #3-71   SW51 
 WLIC 298 CLASS CATERPILLER INC. 3304    SW52 
 WLIC 800 CLASS DETROIT DIESEL CORP. #4-71   SW71 
 WLM 540 CLASS DETROIT DIESEL CORP. #6-71   SW81 
 WLM 540 CLASS CATERPILLER INC.340TA    SW82 
 WLR 311 CLASS DETROIT DIESEL CORP. #4-71   SW91 
 WLR 65501 CLASS DETROIT DIESEL CORP. #3-71   SWX1 
 WLR 65501 CLASS CATERPILLER INC. 3304    SWX2 
 WLR 75401 CLASS DETROIT DIESEL CORP. #3-71   SWY1 
 WLR 75401 CLASS CATERPILLER INC. 3304    SWY2 
 WMEC CLASS  CATERPILLER INC. 3406BDT   SX02 
 WMEC CLASS  CATERPILLER INC. D398B(TA)   SXA2 
 WPB 1301 CLASS CATERPILLER INC. D3304BT   SY02 
 WPB 82333 CLASS CUMMINS ENGINE CO. INC. 4B3.9GM  SY14 
 WTGB 101 CLASS CATERPILLER INC. 3306B    SZ02 
 WTGB 101 CLASS CUMMINS ENGINE CO. INC. 6BTA5.9-M2  SZ04 
 WTGB 101 CLASS MURPHY MP-24T     SZ0K 
 WYTL 65601 CLASS CATERPILLER INC. D-311    SZ12 
 YTB CLASS  YTB SSDG      SH40 
 
    TANKS 
   
 ALL    TANK 9250      T001 
 ALL   TANK 2190      T002 
 ALL   TANK 23699      T003 
 ALL   TANK HYDRAULIC     T004 
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 End Item  Component      TEC 
 
    GUN MOUNT 
   
 ALL   GUN MOUNT HYDRAULIC    U001 
 
    BOW THRUSTERS 
   
 ALL   BOW THRUSTER HYDRAULIC    V001 
 
    WINCHES 
  
 ALL   WINCH HYDRAULIC     W001  
 ALL   WINCH 80-90      W002 
 ALL   WINCH 23699      W003 
 
    STEAM TURBINE GENERATORS 
  
 AE 26 CLASS  AE 26 STEAM TURBINE GENERATORS   Y101 
 AGF 11 CLASS  AGF 11 STEAM TURBINE GENERATORS  Y211 
 AO 177 CLASS       AO 177 STEAM TURBINE GENERATORS  Y301 
 AOE 1 CLASS  AOE 1 STEAM TURBINE GENERATORS  Y401 
 AS 33 CLASS  S33 STEAM TURBINE GENERATORS    Y601 
 AS 39 CLASS  AS 39 STEAM TURBINE GENERATORS   Y701 
 CGN 36 CLASS  CGN 36 STEAM TURBINE GENERATORS  Y901 
 CGN 38 CLASS  CG 38 STEAM TURBINE GENERATORS  Y001 
 CV 63 CLASS  CV 63 STEAM TURBINE GENERATORS   YB01 
 CVN 65   CV 65 STEAM TURBINE GENERATORS  YD00 
 CVN 68 CLASS  CV68 STEAM TURBINE GENERATORS  YE01 
 LCC 19 CLASS  LCC 19 STEAM TURBINE GENERATORS  YH11 
 LHA 1 CLASS  LHA 1 STEAM TURBINE GENERATORS   YI01 
 LHD 1 CLASS  LHD 1 STEAM TURBINE GENERATORS   YI11 
 LPD 1 CLASS  LPD1 STEAM TURBINE GENERATORS   YJ01 
 LPD 7 CLASS  LPD7 STEAM TURBINE GENERATORS   YK01 
 LSD 36 CLASS  LSD 36 STEAM TURBINE GENERATORS  YM01 
 MCS 12  MCS 12 STEAM TURBINE GENERATORS  YR11 
 SSBN 726 CLASS SSBN 726 STEAM TURBINE GENERATORS  YT01 
 SSN 640 CLASS SSN 640 STEAM TURBINE GENERATORS  YT31 
 SSN 671 CLASS SSN 671 STEAM TURBINE GENERATORS  YT41 
 SSN 688 CLASS SSN 688 STEAM TURBINE GENERATORS  YT51 
 
    AIR SUPPLY SYSTEMS 
   
 ALL   AIR SUPPLY SYTEM 2190    Z001 
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APPENDIX C 
 

MAJOR COMMAND CODES�
�
�CODE  ACRONYM COMMAND NAME 
 
� $&� ,2&� ,QGXVWULDO�2SHUDWLRQV�&RPPDQG�
� $%� $0&20� 8�6��$UP\�$YLDWLRQ�DQG�0LVVLOH�&RPPDQG�
� $�� 86$5(85� 8�6��$UP\�(XURSH�
� $�� )256&20� 8�6��$UP\�)RUFHV�&RPPDQG�
� $'� 86$-� 8�6��$UP\�-DSDQ�
� $�� $0&� 8�6��$UP\�0DWHULHO�&RPPDQG�
� $�� 86$1*%� 8�6��$UP\�1DWLRQDO�*XDUG�
� $�� 86$5� 8�6��$UP\�5HVHUYHV�
� $.� 7$&20� 8�6��$UP\�7DQN�$XWRPRWLYH�DQG�$UPDPHQWV�&RPPDQG�
$�� 75$'2&� 8�6��$UP\�7UDLQLQJ�DQG�'RFWULQH�&RPPDQG�
$<� &(&20� 8�6��$UP\�&RPPXQLFDWLRQ�DQG�(OHFWURQLF�&RPPDQG�
$�� 86$53$&� 8�6��$UP\�3DFLILF�&RPPDQG�
$�� (86$� 8�6��(LJKWK�$UP\�.RUHD�
$�� 86$562� 8�6��$UP\�6RXWK�
$*� 86$&(� 8�6��$UP\�&RUSV�RI�(QJLQHHUV�
))� $)0&� $LU�)RUFH�0DWHULHO�&RPPDQG�
)=� $)1*%� $LU�)RUFH�1DWLRQDO�*XDUG�
)8� $)5(6� $LU�)RUFH�5HVHUYHV�
)-� $(7&� $LU�(GXFDWLRQ�DQG�7UDLQLQJ�&RPPDQG�
)4� $0&� $LU�0RELOLW\�&RPPDQG�
)5� 3$&$)� 3DFLILF�$LU�)RUFH�
)7� $&&� $LU�&RPEDW�&RPPDQG�
)'� 86$)(� 8�6��$LU�)RUFH�(XURSH�
FP� AFSPC� Air Force Space Command�
)6� $)62&� $LU�)RUFH�6SHFLDO�2SHUDWLRQV�&RPPDQG�
1+� 06&� 0LOLWDU\�6HDOLIW�&RPPDQG�
1)� $,5/$17� 1DYDO�$LU�)RUFHV�$WODQWLF�)OHHW�
15� $,53$&� 1DYDO�$LU�)RUFHV�3DFLILF�)OHHW�
11� 1$9$,5� 1DYDO�$LU�6\VWHPV�&RPPDQG�
1;� 1$96($� 1DYDO�6HD�6\VWHPV�&RPPDQG�
1$� 68%/$17� 1DYDO�6XEPDULQH�)RUFHV�$WODQWLF�)OHHW�
1%� 68%3$&� 1DYDO�6XEPDULQH�)RUFHV�3DFLILF�)OHHW�
1&� 685)/$17� 1DYDO�6XUIDFH�)RUFHV�$WODQWLF�)OHHW�
1'� 685)3$&� 1DYDO�6XUIDFH�)RUFHV�3DFLILF�)OHHW�
1*� &*$,5� 8�6��&RDVW�*XDUG��$HURQDXWLFDO��
1/� &*&877(5� 8�6��&RDVW�*XDUG��&XWWHUV��
10� 860&� 8�6��0DULQH�&RUSV�
1-� 860&5� 8�6��0DULQH�&RUSV�5HVHUYHV�
;:� &2175$&� &RQWUDFWRU�
;9� )25(,*1� )RUHLJQ�
;(� 27+(5� 2WKHU�

�
�
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APPENDIX D 
 

JOAP LABORATORY CODES / SPECTROMETER CODES 
�
This information changes often.  Refer to the most recent JOAP directory.  If a directory is needed, send a request by email 

to the applicable service OAP manager.  (Air Force, AFOAP@tinker.af.mil, Army, aoap@logsa.army.mil, Navy, 

pedro.farias@navy.mil). 
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APPENDIX E 
 
DATA INDEX CODES�

�
 CODE FILE MAINTENANCE ACTION 
 
�%ODQN�� 'HWDLO�,QSXW�
�
� 5� 6DPSOH�'HWDLO�5HYLVLRQ�
�
� 1� 6DPSOH�'HWDLO�'HOHWLRQ�
�
� 7� 0DLQWHQDQFH�)HHGEDFN�5HYLVLRQ�
�
� -� 0DLQWHQDQFH�)HHGEDFN�'HOHWLRQ�
�
� )� 0DLQWHQDQFH�)HHGEDFN�
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APPENDIX F 
 

REASON FOR SAMPLE CODES�
�
 CODE REASON SAMPLE SUBMITTED 
 
� $� $FFLGHQW�,QFLGHQW�
�
� &� &XVWRPHU�5HTXHVWHG�
�
� -� (TXLSPHQW�)DLOXUH�
�
� )� )XQFWLRQDO�&KHFN�)OLJKW�
�
� /� /DE�5HTXHVW�
�
� +� 0HWDO�LQ�6XPS�6FUHHQ�)LOWHU�
�
� 3� 3K\VLFDO�7HVW��1RW�IRU�$LU�)RUFH�XVH��
�
� 0� 3RVW�0DLQWHQDQFH�&KHFN�
�
� ,� 3UH�6KRS�,QVSHFWLRQ��1RW�IRU�$LU�)RUFH�XVH��
�
� .� 3ULRU�WR�0DLQWHQDQFH���5HPRYDO�
�
� 5� 5RXWLQH�
�
� '� 6DPSOH�3ULRU�WR�'HSOR\PHQW�
�
� 7� 7HVW�&HOO�
�
� (� 7HVW�&HOO���5HFRQGLWLRQHG��1RW�IRU�$LU�)RUFH�XVH��
�
� 8� 7HVW�7UDFN��IRU�$UP\�GHSRW�XVH��
�
� *� 7HVW�7UDFN���5HFRQGLWLRQHG��1RW�IRU�$LU�)RUFH�XVH��
�
� 9� 9LEUDWLRQ�
�
� :� :DUQLQJ�/LJKW�RU�$EQRUPDO�*DJH�,QGLFDWLRQ�
�

 
 
 

  

Downloaded from https://www.everyspec.com



  �

 

 
 
 
 
 
 
 
 
 
 
 
 

THIS PAGE INTENTIONALLY LEFT BLANK 

Downloaded from https://www.everyspec.com



            NAVAIR 17-15-50.2 
             TM 38-301-2 

  T.O. 33-1-37-2 
CGTO 33-1-37-2�

 

  G-1 

APPENDIX G�
 

STANDARD LAB RECOMMENDATION CODES - AERONAUTICAL FOR SPECTROMETRIC 
ANALYSIS (NOT FOR ARMY USE) 

�
CODE� GENERAL LAB RECOMMENDATIONS 

 
$� 6DPSOH�UHVXOWV�1RUPDO��FRQWLQXH�URXWLQH�VDPSOLQJ��
�
;� $QDO\VLV�UHVXOWV�VXSSOLHG�WR�FXVWRPHU��QR�UHFRPPHQGDWLRQ�UHTXLUHG��
�
=� 3UHYLRXV�UHFRPPHQGDWLRQ�VWLOO�DSSOLHV��
�

CODE INSPECTION RECOMMENDATIONS (Requires Feedback) 
 
+

� ,QVSHFW�XQLW�DQG�DGYLVH�ODE�RI�ILQGLQJ��$EQRUPDO�ZHDU�LQGLFDWHG�E\�


�330��HOHPHQW���
�
5

� 'R�QRW�IO\�RU�RSHUDWH��LQVSHFW�ILOWHUV��VFUHHQV��FKLS�GHWHFWRU�DQG�VXPSV��DGYLVH�ODERUDWRU\�

RI�UHVXOWV��
�
7

� 'R� QRW� IO\� RU� RSHUDWH�� ([DPLQH� IRU� GLVFUHSDQF\� DQG� DGYLVH� ODERUDWRU\� RI� UHVXOWV� DQG�

GLVSRVLWLRQ��,I�GLVFUHSDQF\�IRXQG�DQG�FRUUHFWHG��FRQWLQXH�RSHUDWLRQ�DQG�VXEPLW�UHVDPSOH�
DIWHU�


�KRXUV�RI�RSHUDWLRQ��,I�GLVFUHSDQF\�LV�QRW�IRXQG��UHFRPPHQG�UHPRYH�FRPSRQHQW�
IURP�VHUYLFH�DQG�VHQG�WR�PDLQWHQDQFH��

�
CODE OIL CHANGE RECOMMENDATIONS (Requires Resample) 
 
-� &RQWDPLQDWLRQ� FRQILUPHG�� &KDQJH� RLO�� VDPSOH� DIWHU� 


� PLQXWH� UXQ�XS� DQG� DIWHU� 


�

RSHUDWLQJ�KRXUV��
�
�����������������������������������127(�� &RQWDPLQDWLRQ� LV� GHILQHG� DV�ZDWHU�� FRRODQW�� VLOLFRQ�� HWF�� �DQG � QRW� ZHDU�PHWDOV���

8VH�WKH�DSSURSULDWH�UHFRPPHQGDWLRQ�FRGHV�IRU�LQFUHDVLQJ�WUHDGV�RU�HOHYDWHG�ZHDU�PHWDO�
FRQGLWLRQV��

�
:� &RQWDPLQDWLRQ�VXVSHFWHG��&KDQJH�RLO�� UXQ�IRU�


�DGGLWLRQDO�KRXUV�� WDNH�VDPSOHV�KRXUO\��

�7KLV�FRGH�IRU�$LU�)RUFH�$/&�'HSRW�XVH�RQO\���
�

CODE LAB REQUESTED RESAMPLES (Requires Resample) 
 
%
� 5HVDPSOH�$6$3��GR�QRW�FKDQJH�RLO��
�
&
� 5HVDPSOH�DIWHU�


�KRXUV��GR�QRW�FKDQJH�RLO��
�
'� �$LU�)RUFH�2QO\��'RFXPHQWDWLRQ�HUURU� WR� LQFOXGH�LQFRUUHFW�PLVVLQJ�HQJLQH�VHULDO�QXPEHU��

LQFRUUHFW�PLVVLQJ�DLUFUDIW� WDLO�QXPEHU�� LQFRUUHFW�PLVVLQJ�HQJLQH�WLPH�� LQFRUUHFW�PLVVLQJ�RLO�
WLPH��LQFRUUHFW�PLVVLQJ�RLO�DGGHG����'R�QRW�IO\�RU�RSHUDWH�XQWLO�GLVFUHSDQF\�LV�FRUUHFWHG�RQ�
''�)RUP������RU�RWKHU�DSSURYHG�DXWRPDWHG�IRUPV��

�
(
� 'R�QRW�FKDQJH�RLO��5HVWULFW�RSHUDWLRQV�WR�ORFDO�IOLJKWV�RU�UHGXFHG�ORDG�RSHUDWLRQ��PDLQWDLQ�

FORVH�VXUYHLOODQFH�DQG�VXEPLW�FKHFN�VDPSOHV�DIWHU�HDFK�IOLJKW�RU�


�RSHUDWLQJ�KRXUV�XQWLO�
IXUWKHU�QRWLFH��

�
)
� 'R�QRW�FKDQJH�RLO��6XEPLW� UHVDPSOH�DIWHU�JURXQG�RU� WHVW� UXQ��'R�QRW�RSHUDWH�XQWLO�DIWHU�

UHFHLSW�RI�ODERUDWRU\�UHVXOW�RU�DGYLFH��
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�
�
*
� &RQWDPLQDWLRQ�VXVSHFWHG��GR�QRW�FKDQJH�RLO��UHVDPSOH�XQLW�DQG�VXEPLW�VDPSOH�IURP�QHZ�

RLO�VHUYLFLQJ�WKLV�XQLW��
 
NOTE:� &RQWDPLQDWLRQ� LV� GHILQHG� DV� ZDWHU�� FRRODQW�� VLOLFRQ�� HWF�� DQG�QRW � ZHDU� PHWDOV���
8VH�WKH�DSSURSULDWH�UHFRPPHQGDWLRQ�FRGHV�IRU�LQFUHDVLQJ�WUHQGV�RU�HOHYDWHG�ZHDU�PHWDO�
FRQGLWLRQV��

�
3
� 'R�QRW�IO\�RU�RSHUDWH��GR�QRW�FKDQJH�RLO��VXEPLW�UHVDPSOH�$6$3��
�
4
� 1RUPDO� 330� UHDGLQJ� ZDV� REWDLQHG� IURP� WHVW� FHOO� UXQ� DIWHU� FRPSOHWH� 3�(�� ZKHUH� RLO�

OXEULFDWHG�SDUWV�ZHUH�FKDQJHG�UHPRYHG�UHSODFHG��0RQLWRU�HQJLQH�FORVHO\�DIWHU�LQVWDOODWLRQ�
WR�HQVXUH�D�QRUPDO�WUHQG�EHIRUH�UHOHDVH�WR�URXWLQH�VDPSOLQJ��

�
NOTES: 
 

� 5HVDPSOH��UHG�FDS��UHTXLUHG�


� 0DLQWHQDQFH�IHHGEDFN�UHTXLUHG��DGYLVH�ODERUDWRU\�RI�ILQGLQJV�



� /DERUDWRU\�ZLOO�VSHFLI\�WLPH�OLPLW�
�
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STANDARD LAB RECOMMENDATION CODES - NOT AERONAUTICAL FOR 
SPECTROMETRIC ANALYSIS 

(NOT FOR AIR FORCE OR ARMY USE) 
�
CODE GENERAL LAB RECOMMENDATIONS 
 
$� � 6DPSOH�UHVXOWV�1RUPDO��FRQWLQXH�URXWLQH�VDPSOLQJ��
�
;� � $QDO\VLV�UHVXOWV�VXSSOLHG�WR�FXVWRPHU��QR�UHFRPPHQGDWLRQ�UHTXLUHG��
�
=� � 3UHYLRXV�UHFRPPHQGDWLRQ�VWLOO�DSSOLHV��
�

CODE INSPECTION RECOMMENDATIONS (Required Feedback) 
 
+

� ,QVSHFW� XQLW� DQG� DGYLVH� ODE� RI� ILQGLQJV�� $EQRUPDO� ZHDU� LQGLFDWHG� E\� �HOHPHQW�� �330���

5HVDPSOH�DIWHU��PDLQWHQDQFH�


KRXUV�HWF����
�
.

� ,PSHQGLQJ� IDLOXUH�� FULWLFDO� ZHDU� LQGLFDWHG� E\� �HOHPHQW��� ,QVSHFW� XQLW� DQG� DGYLVH� ODE� RI�

ILQGLQJV��5HVDPSOH�DIWHU��PDLQWHQDQFH�


KRXUV�HWF����
�
/

�� ,QVSHFW�EUDNH�DQG�FOXWFK�SODWH�DGMXVWPHQWV��FKDQJH�RLO�VHUYLFH�ILOWHUV��UHVDPSOH�DIWHU�


�

KRXUV�RI�RSHUDWLRQ��
�
0

� 3HUIRUP� HQJLQH� FRDVW�GRZQ� FKHFN�� ,I� HQJLQH� IDLOV� WHVW�� H[DPLQH� IRU� GLVFUHSDQF\� DQG�

DGYLVH�ODE�RI�UHVXOWV��HOVH�UHVDPSOH�DIWHU


�KRXUV�RI�RSHUDWLRQ��
�
8

� &RROLQJ�V\VWHP� OHDN� LQGLFDWHG�E\� �0J�&U�1D�%��� ,QVSHFW�XQLW�DQG�DGYLVH� ODE�RI� ILQGLQJV��

5HVDPSOH�DIWHU��PDLQWHQDQFH�


KRXUV�HWF����
�

CODE OIL CAHNGE RECOMMENDATIONS (Requires Resample) 
 
'� � &KDQJH�RLO�DQG�VHUYLFH�ILOWHUV��5HVDPSOH�DIWHU�


�KRXUV�RI�RSHUDWLRQ��
�

CODE LAB REQUESTED RESAMPLES (Requires Resample) 
 
%
�� 5HVDPSOH�$6$3��GR�127�FKDQJH�RLO��
�
&
�� 5HVDPSOH�DIWHU�


�KRXUV��
�
)
�� 'R�QRW�FKDQJH�RLO��VXEPLW�VSHFLDO�VDPSOH�DIWHU�WHVW�UXQ��'R�QRW�RSHUDWH�XQWLO�DIWHU�UHFHLSW�

RI�ODERUDWRU\�UHVXOWV�RU�DGYLFH��
�
*
�� &RQWDPLQDWLRQ�VXVSHFWHG��GR�QRW�FKDQJH�RLO�UHVDPSOH�XQLW�DQG�VXEPLW�VDPSOH�IURP�QHZ�

RLO�VHUYLFLQJ�WKLV�XQLW��
�
,
� � 6WRS�SXULILFDWLRQ��UHVDPSOH�HDFK�HQJLQH�DIWHU���KRXUV�RI�RSHUDWLRQ��
�
1
�� 8QLW�
ZHDU�LQ
�LQGLFDWHG��UHVDPSOH�LQ�DFFRUGDQFH�ZLWK�EUHDN�LQ�VFKHGXOH�RU�DIWHU�


�KRXUV��
�
3
�� 'R�QRW�RSHUDWH��GR�QRW�FKDQJH�RLO��VXEPLW�UHVDPSOH�$6$3��
�

NOTES: 

� 5HVDPSOH��UHG�FDS��UHTXLUHG�


� 0DLQWHQDQFH�IHHGEDFN�UHTXLUHG��DGYLVH�ODERUDWRU\�RI�ILQGLQJV�



�/DERUDWRU\�ZLOO�VSHFLI\�WLPH�OLPLW�
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�
STANDARD LAB RECOMMENDATION CODES - PHYSICAL TEST RECOMMENDATIONS 

(NOT FOR AIR FORCE OR ARMY USE) 
 

CODE RECOMMENDATION 
 
$$�� 2LO�FRQGLWLRQ�QRUPDO��FRQWLQXH�URXWLQH�VDPSOLQJ��
�
'1� 'R�QRW�RSHUDWH��
�
(5� (YDOXDWH�DQG�UHSDLU�FRPSRQHQW��
�
76�� &KHFN�RLO�W\SH�DQG�VRXUFH��
�
==�� 3UHYLRXV�UHFRPPHQGDWLRQ�VWLOO�DSSOLHV�
�
;;�� $QDO\VLV�UHVXOWV�VXSSOLHG�WR�FXVWRPHU��QR�UHFRPPHQGDWLRQ�UHTXLUHG��
�

CODE OIL CONDITION STATEMENTS 
 
)'�� )XHO�'LOXWLRQ��
�
11� 1HXWUDOL]DWLRQ�RU�DFLG�QXPEHU��
�
3&� 3DUWLFOH�FRXQW�H[FHVVLYH��
�
31� 3UHFLSLWDWLRQ�QXPEHU��
�
6$�� 6ROLG�RU�DEUDVLYH�PDWHULDO��
�
96�� 9LVFRVLW\��KLJK�ORZ�FKDQJH���
�
:$� :DWHU�
�

CODE OIL CHANGE RECOMMENDATIONS 
 
&6� &KDQJH�RLO�DQG�VHUYLFH�ILOWHU��
�
&3� 3XULI\��UHQRYDWH�RU�FKDQJH�RLO�DQG�VHUYLFH�ILOWHUV��
�

CODE LAB REQUESTED SAMPLES (Requires Resample). 
 
5%
� 5HVDPSOH�$6$3��
�
5&
� 5HVDPSOH�DIWHU�


�KRXUV��
�
5+
� 6XEPLW�KRW�VDPSOH��
�
5,
� 5HVDPSOH��LQVXIILFLHQW�DPRXQW�RI�VDPSOH�UHFHLYHG��
�
56
� 6XEPLW�VDPSOH�RI�QHZ�RLO�VHUYLFLQJ�WKLV�XQLW��
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  G-5(G-6 blank) 

�
�

CODE INSPECTION RECOMMENDATIONS (Requires Feedback) 
 
,$

� ,QVSHFW�DQG�UHSDLU�DLU�LQGXFWLRQ�V\VWHP��
�
,&

� ,QVSHFW�DQG�UHSDLU�FRROLQJ�V\VWHP��
�
,)

� ,QVSHFW�DQG�UHSDLU�IXHO�V\VWHP��FKDQJH�VHUYLFH�ILOWHUV�DQG�RLO��
�
,:

� ,QVSHFW�IRU�VRXUFH�RI�ZDWHU��
�

NOTES: 
 

� 5HVDPSOH��UHG�FDS��UHTXLUHG�


�� 0DLQWHQDQFH�IHHGEDFN�UHTXLUHG��DGYLVH�ODERUDWRU\�RI�ILQGLQJV�



�� /DERUDWRU\�ZLOO�VSHFLI\�WLPH�OLPLW�
�
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APPENDIX H 
 

ACTION TAKEN CODES 
 
 

CODE DESCRIPTIONS 
 
'� � 5HPRYHG�DQG�5HWXUQHG�WR�'HSRW�
�
(� � &RPSOLHG�ZLWK�2LO�/DE�5HFRPPHQGDWLRQ�
�
*� � 5HSDLU�5HSODFH�0LQRU�3DUWV��+DUGZDUH�DQG�6RIWJRRGV�
�
+� � (TXLSPHQW�&KHFNHG���1R�5HSDLU�5HTXLUHG�
�
5� � 5HPRYHG�DQG�5HSODFHG�
�
6� � 5HPRYHG��5HSDLUHG�DQG�5HLQVWDOOHG�
�
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APPENDIX I 
 

DISCREPANT ITEM CODES 
 
 
 

NOTE 
�

7KH 'LVFUHSDQW�,WHP�&RGHV�VKRZQ�DUH�JHQHUDO�LQ�QDWXUH�DQG�DUH�GHVLJQHG�WR�EH�DSSOLFDEOH�
WR� DOO� HTXLSPHQW� HQWHUHG� LQ� WKH�RLO� DQDO\VLV� SURJUDP��'XH� WR� WKH�JHQHUDO� QDWXUH� RI� WKHVH�
FRGHV��GHVFULSWLRQV�PD\�QRW�DOZD\V�EH�SUHFLVH��6HOHFW�WKH�GHVFULSWLRQ�WKDW�PRVW�FORVHO\�ILWV�
IRU� WKH�GLVFUHSDQW� LWHP�EHLQJ� UHSRUWHG��7KHVH�FRGHV�DUH� LQWHQGHG� IRU�XVH�RQ�R LO� DQDO\VLV�
GRFXPHQWDWLRQ� RQO\�� 5HSRUW� HUURUV� RU� RPLVVLRQV� RQ� WKLV� OLVWLQJ� WR� WKH� -2$3�76&��
3HQVDFROD��)/��
�

CODE DISCREPANT ITEM 
 
$$�� $�6XPS�6FDYHQJH�3XPS�5RWRU�9DQHV�DQG�OLQHUV�
$%�� $FFHVVRU\�*HDUER[�%HDULQJ�+RXVLQJ�
$&� $GDSWHU�&RYHU�
$'� $LU�)LOWHU�
$(�� %DQGV�
$)�� %DVLF�(QJLQH��QR�RWKHU�LWHP�DSSOLHV��
$*� %HDULQJV��QR�RWKHU�EHDULQJV�DSSO\��
$+� %ORFN�
$,� � %UDNH�3ODWHV�
$-�� %XVKLQJV�
$.�� &DPVKDIW�
$/�� &DPVKDIW�%HDULQJ�
$0� &DVH�0DLQ�+RXVLQJ�
$1� &HQWHU�DQG�&RXQWHU�6KDIWV�
$2� &OXWFK�3ODWHV�
$3�� &RQQHFWLQJ�5RG�
$4� &RQQHFWLQJ�5RG�%HDULQJV�
$5� &RQVWDQW�6SHHG�'ULYH�
$6�� &RUH�(QJLQH�0RGXOH�
$7�� &RUH�(QJLQH�0RGXOH�1XPEHU���%HDULQJ�
$8� &RUH�(QJLQH�0RGXOH�1XPEHU���%HDULQJ�
$9�� &RUH�HQJLQH�0RGXOH�1XPEHU���%HDULQJ�
$:� &UDQNVKDIW�
$;�� &UDQNVKDIW�%HDULQJ�
$<�� &\OLQGHU�
$=�� &\OLQGHU�+HDG�
%$�� &\OLQGHU�/LQHUV�
%%�� 'XFWLQJ�+RVHV�
%&� )DQ�'ULYH�7XUELQH�0RGXOH�
%'� )DQ�'ULYH�7XUELQH�0RGXOH�1XPEHU���%HDULQJ�
%(�� )LWWLQJV�
%)�� )XHO�&RQQHFWRUV�
%*� )XHO�,QMHFWRUV�
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I-2 

 
 
CODE   DISCREPANT ITEM 
�
%+� )XHO�,QMHFWRU�3XPS�
%,� � )XHO�/LQHV�
%-�� *DVNHW�
%.�� *HDUV�
%/�� ,QOHW�)DQ�0RGXOH�
%0� ,QOHW�)DQ�0RGXOH�1XPEHU���%HDULQJ�
%1� /LIWHU�
%2� 1XPEHU���%HDULQJ�DQG�+RXVLQJ�
%3�� 1XPEHU���%HDULQJ�DQG�+RXVLQJ�
%4� 1XPEHU���%HDULQJ�DQG�+RXVLQJ�
%5� 1XPEHU���%HDULQJ�DQG�+RXVLQJ�
%6�� 1XPEHU���%HDULQJ�DQG�+RXVLQJ�
%7�� 1XPEHU���%HDULQJ�DQG�+RXVLQJ�
%8� 1XPEHU���%HDULQJ�DQG�+RXVLQJ�
%9�� 1XPEHU���%HDULQJ�DQG�+RXVLQJ�
%:� �2��5LQJ�
%;�� 2LO�&RROHU�+HDW�([FKDQJHU�
%<�� 2LO�)LOWHU�
%=�� 2LO�3XPS�
&$� 3LVWRQ�
&%� 3LVWRQ�5LQJV�
&&� 3ODQHWDU\�*HDUV�
&'� 3RZHU�7DNH�2II�
&(� 3XPS�
&)�� 5HVHUYRLU�
&*� 5RFNHU�$UP�
&+� 5RFNHU�$UP�%XVKLQJ�
&,�� 6HDOV�
&-�� 6HUYR�
&.� 6WDUWHU�5HWDLQHU�
&/�� 6XSSRUW�%XVKLQJ�
&0� 7KUXVW�:DVKHU�
&1� 7LPLQJ�*HDU�
&2� 7RUTXH�&RQYHUWHU�
&3� 7XUER�&KDUJHU�%ORZHU�
&4� 9DOYH�
&5� :ULVW�3LQ�
&6� :ULVW�3LQ�%XVKLQJ�
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�
�
�

APPENDIX J 
 

HOW MALFUNCTIONED CODES 
 
 

CODE HOW MALFUNCTIONED 
 
$� � $FFLGHQW�
%� � $GMXVWPHQW�RI�$OLJQPHQW�,PSURSHU�
&� � %DFNODVK�([FHVVLYH�
'� � %HDULQJ�)DLOXUH�RU�)DXOW\�
(� � %HQW��%XFNOHG��&ROODSVHG��'HQWHG��'LVWRUWHG�RU�7ZLVWHG�
)� � %LQGLQJ��6WXFN�RU�-DPPHG�
*� � %URNHQ�
+� � %URNHQ��)DXOW\�RU�0LVVLQJ�6DIHW\�:LUH�RU�.H\�
-� � %XVKLQJ�:RUQ�RU�'DPDJHG�
.� � &KLSSHG�
/� � &RUURGHG���0LOG�WR�0RGHUDWH�
0� � &RUURGHG���6HYHUH�
1� � &UDFNHG�
3� � 'HIHFWV�8QNQRZQ�
4� � 'HIHFWV�8QNQRZQ���8QLW�VKLSSHG�WR�65$���'HSRW�
5� � 'LUW\��&RQWDPLQDWHG�RU�6DWXUDWHG�E\�)RUHLJQ�0DWHULDO�
6� � ,PSURSHU�RU�)DXOW\�0DLQWHQDQFH�
7� � .H\ZD\�RU�6SOLQH�'DPDJH�RU�:RUQ�
8� � /RRVH�
9� � /RRVH�RU�'DPDJHG�%ROWV��1XWV��6FUHZV��5LYHWV��)DVWHQHUV�RU�&ODPSV�
:� � 0LVVLQJ�%ROWV��1XWV��6FUHZV��5LYHWV��)DVWHQHUV��&ODPSV��RWKHU�+DUGZDUH�
;� � 1LFNHG�
<� � 1R�'HIHFWV�
=� � 3LWWHG�
�� � 5HPRYDO�1RW�$VVRFLDWHG�ZLWK�2$3�
�� � 6FRUHG�RU�6FUDWFKHG�
�� � 6KHDUHG�
�� � :RUQ�%H\RQG�/LPLWV�
�� � /HDNLQJ��,QWHUQDO�RU�([WHUQDO�
�� � /RZ�&RPSUHVVLRQ�
�

�
�
�
�
�
�
�
�
�
�
�
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  K-1/(K-2 blank) 

 
 

APPENDIX K 
 

HOW FOUND CODES 
 

CODE  HOW FOUND 
 
$� � $LU�RU�*URXQG�&UHZ�8QVFKHGXOHG�0DLQWHQDQFH�
�
*� � $LU�*URXQG�&UHZ�6FKHGXOHG�0DLQWHQDQFH�
�
6� � ,PSHQGLQJ�,QFLSLHQW�)DLOXUH�,QGLFDWHG�E\�2$3�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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APPENDIX L 
 

SAMPLE MESSAGE FORMAT 
DIAGNOSITC DATA AND REQUEST FOR ASSISTANCE 

 
�
FROM: /$%25$725<�
�
TO:  ',5-2$3�76&�3(16$&2/$�)/��$UP\�RQO\��
� � � $335235,$7(�1$7(&�'(7��1DY\�RQO\��
�
INFO: �DV�UHTXLUHG�E\�SDUDJUDSK������DQG�SDUHQW�FRPPDQGV��
�
UNCLAS 
 
SUBJ:� 63(&752,/�0�1�63(&7520(7(5�
�
REF: �D���63(&7520(75,&�/$%25$725<�0$18$/�1$9$,5����������70��������7�2����������
�

�E�� 1$9$,5������%)����
�
��� %ULHI�QDUUDWLYH�RI�SUREOHP��
�
��� ,V�WKH�0HUFXU\�ODPS�OLW�ZLWK�WKH�VSHFWURPHWHU�LQ�WKH�UHDG\�PRGH�DQG�WKH�VDPSOH�VWDQG�GRRU�RSHQ"���5HIHU�
WR�SDUDJUDSK������RI�UHIHUHQFH��E����<(6�12��DV�DSSOLFDEOH���
�
��� ,V� WKHUH� DQ� LQGLFDWLRQ� RQ� WKH� RSWLFDO� DOLJQPHQW�PHWHU� ZLWK� WKH� VDPSOH� VWDQG� GRRU� RSHQ"� �<(6�12� �DV�
DSSOLFDEOH���
�
��� 3HUIRUP� WKH� RSWLFDO� DOLJQPHQW� DGMXVWPHQW� DQG� UHFRUG� WKH� FRXQWHU� VHWWLQJ� �UHIHU� WR� SDUDJUDSK� ����� RI�
UHIHUHQFH��E���1$������XVH�1$�RQO\�ZKHQ�SDUDJUDSK���LV�
12
���
�
��� ,V� WKH�RSWLFDO�DOLJQPHQW�PHWHU� UHDGLQJ�]HUR�PLFURDPSV�ZLWK� WKH�VDPSOH�VWDQG�GRRU�FORVHG"�<(6�12�1$�
�XVH�1$�RQO\�ZKHQ�SDUDJUDSK���LV�
12
���
�
��� �&RPSOHWH�RQO\�LI�DQVZHU�WR�SDUDJUDSK���LV�
12
��XVH�1$�LI�SDUDJUDSK���LV�
<(6
���,V�WKH�RSWLFDO�DOLJQPHQW�
PHWHU�UHDGLQJ�]HUR�PLFURDPSV�ZLWK�D�SLHFH�RI�FDUGERDUG�LQ�IURQW�RI�WKH�TXDUW]�ZLQGRZ"��<(6�12�1$�
�
��� � � $UH� WKH� UHDGLQJV� IRU� DOO� HOHPHQWV� ZLWKLQ� WKH� WROHUDQFH� RI� ����� �� ���� XSRQ� WZR� FRPSOHWLRQV� RI� WKH�
35(23(5$7,21$/� &+(&."� �5HIHU� WR� SDUDJUDSK� ����� RI� UHIHUHQFH� �E���� ,I� WKH� DQVZHU� LV� 
12
�� LGHQWLI\� WKH�
HOHPHQWV�DQG�UHDGLQJ��<(6�12���$/�������
�
��� ,GHQWLI\�WKH�YDOXHV�DQG�FRUUHVSRQGLQJ�WHVW�SRLQWV�IRU�DQ\�YROWDJH�FKHFN�QRW�ZLWKLQ�WROHUDQFHV�VSHFLILHG�LQ�
WDEOH�����RI�UHIHUHQFH��E���
������DW�73���DQG����������DW�73���DQG�����
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�
�
��� 5HFRUG�WKH�EXUQ�F\FOH�GXUDWLRQ�WLPH�UHTXLUHG�WR�DQDO\]H�RQH�VDPSOH�RI�]HUR�RLO���5HIHU�WR�SDUDJUDSK������
RI�UHIHUHQFH��E����
� � ���VHFRQGV�
�
���� /LVW� WKH� VWDQGDUGL]DWLRQ� SRLQWV� IRU� )H�� $J�� $O�� &U�� &X�� 0J�� 1D�� 1L�� 3E�� 6L�� 6Q�� 7L�� 0R�� =Q� IRU� WKH�
VSHFWURPHWHU�LQ�����
�
� )H� $J� $O� &U� &X� 0J� 1D� 1L� 3E� 6L� 6Q� 7L� 0R� =Q�
� ���� ��� ��� ��� ��� ��� ��� ���� ���� ���� ��� ��� ��� ���
�
���� � 5HFRUG� WKH� UHVXOWV� DQG� EXUQ� WLPH� RI� ILYH� DQDO\VHV� RI� ]HUR� RLO� IRU� WKH� 2))6(7� &+(&.� $1'�
$'-8670(17�IRU�)H��$J��$O��&U��&X��0J��1D��1L��3E��6L��6Q��7L��0R��=Q��3HUIRUP�WKH�DGMXVWPHQWV�DV�UHTXLUHG�
�UHIHU�WR�SDUDJUDSK������RI�UHIHUHQFH��E����
�
� )H� $J� $O� &U� &X� 0J� 1D� 1L� 3E� 6L� 6Q� 7L� 0R� =Q� 7,0(�
�
$� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���
%� ����� ����� ����� ����� � � � � � � ����� ����� ����� ����� ���
&� ����� ����� ����� ����� 5(&25'� 5($'287� ,1� 7(17+6� ����� ����� ����� ����� ���
'� ����� ����� ����� ����� � � � � � � ����� ����� ����� ����� ���
(� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���

�
���� 5HFRUG�WKH�UHVXOWV�DQG�EXUQ�WLPH�RI�ILYH�DQDO\VHV�RI�����330�RLO�IRU�$'-8670(17�$7�����330�IRU�)H��
$J��$O��&U��FX��0J��1D��1L�3E��6L��6Q��7L��0R��=Q��3HUIRUP�DGMXVWPHQWV�DV� UHTXLUHG��UHIHU� WR�SDUDJUDSK������RI�
UHIHUHQFH��E����
�
� )H� $J� $O� &U� &X� 0J� 1D� 1L� 3E� 6L� 6Q� 7L� 0R� =Q� 7,0(�
�
$� ���� ��� ��� ���� ��� ��� ��� ���� ���� ���� ��� ��� ��� ��� ���
%� ���� ��� ��� � � � � � � � � ��� ��� ��� ���
&� ���� ��� ��� 5(&25'���5($'287���,1���:+2/(���180%(56� ��� ��� ��� ���
'� ���� ��� ��� � � � � � � � � ��� ��� ��� ���
(� ��� ��� ��� ��� ��� ��� ��� ���� ���� ���� ��� ��� ��� ��� ���
�
���� � 5HFRUG�WKH�UHVXOWV�DQG�EXUQ�WLPH�RI�ILYH�DQDO\VHV�RI�D����330�VWDQGDUG�IRU�)H��$J��$O��&U��&X��0J��1D��1L��
3E��6L��6Q��7L��0R��=Q��)LUVW�UHFRUG�WKH�UHVXOWV� LQ���������UDQJH�ZLWK�WKH�&$/,%5$7(�VZLWFK�RII�DQG�LQ�WKH�330�
1250�PRGH������WKHQ�LQ�WKH�330�2))�PRGH������7KHQ�UHFRUG�WKH�UHVXOWV�LQ�WKH����������UDQJH�ILUVW�LQ�WKH�330�
1250�PRGH�����DQG� ILQDOO\� LQ� WKH�330�2))�PRGH������ �5HDGRXWV� IRU�HDFK�RI� WKH� IRXU�VZLWFK�SRVLWLRQV�FDQ�EH�
REWDLQHG�IURP�D�VLQJOH�DQDO\VLV�XVLQJ�WKH�UHVHW�VZLWFK�WKXV�RQO\�D�WRWDO�RI�ILYH�DQDO\VHV�LV�UHTXULHG���
�
� )H� $J� $O� &U� &X� 0J� 1D� 1L� 3E� 6L� 6Q� 7L� 0R� =Q� 7,0(�
�
$��������� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���
� �������� ����� ����� � � 5(&25'�����	�����,1�7(17+6� � ����� ����� �����
� ������ ��� ��� � 5(&25'�����	�����,1�:+2/(�180%(56� � ��� ��� ���
� ������ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
�
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�
�
� )H� $J� $O� &U� &X� 0J� 1D� 1L� 3E� 6L� 6Q� 7L� 0R� =Q� 7,0(�
�
%��������� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���
� �������� ����� ����� � 5(&25'�����	�����,1�7(17+6� � � ����� ����� �����
� ������ ��� ��� � 5(&25'�����	�����,1�:+2/(�180%(56� � ��� ��� ���
� ������ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
�
&��������� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���
� �������� ����� ����� � 5(&25'�����	�����,1�7(17+6� � � ����� ����� �����
� ������ ��� ��� � 5(&25'�����	�����,1�:+2/(�180%(56� � ��� ��� ���
� ������ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
�
'��������� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���
� �������� ����� ����� � 5(&25'�����	�����,1�7(17+6� � � ����� ����� �����
� ������ ��� ��� � 5(&25'�����	�����,1�:+2/(�180%(56� � ��� ��� ���
� ������ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
�
(��������� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���
� �������� ����� ����� � 5(&25'�����	�����,1�7(17+6� � � ����� ����� �����
� ������ ��� ��� � 5(&25'�����	�����,1�:+2/(�180%(56� � ��� ��� ���
� ������ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
�
���� 5HFRUG�WKH�UHVXOWV�DQG�EXUQ�WLPH�RI�ILYH�DQDO\VHV�RI�����330�VWDQGDUG�IRU�)H��$J��$O��&U��&X��0J��1D��1L��
3E��6L��6Q��7L��0R��=Q��5HFRUG�WKH�UHVXOWV�LQ�WKH��������UDQJH�ILUVW�LQ�WKH�330�2))�PRGH�WKHQ�LQ�WKH�330�1250�
PRGH���5HDGRXWV�IRU�ERWK�WKH�330�2))�PRGH�DQG�WKH�330�1250�PRGH�FDQ�EH�REWDLQHG�RQ�D�VLQJOH�DQDO\VLV�
WKXV�RQO\�D�WRWDO�RI�ILYH�DQDO\VHV�LV�UHTXULHG���
�
� )H� $J� $O� &U� &X� 0J� 1D� 1L� 3E� 6L� 6Q� 7L� 0R� =Q� 7,0(�
�
$������� ���� ���� � � � � � � � � ��� ���� ��� ���
��������� ��� ��� 5(&25'����5(68/76����,1����:+2/(����180%(56� ��� ��� ���
�
%�������� ���� ���� � � � � � � � � � � ��� ���� ���� ���
���������� ��� ��� 5(&25'����5(68/76����,1����:+2/(����180%(56� ��� ��� ���
�
&�������� ���� ���� � � � � � � � � � � ��� ��� ���� ���
���������� ��� ��� 5(&25'����5(68/76����,1����:+2/(����180%(56� ��� ��� ���
�
'�������� ���� ���� � � � � � � � � � � ���� ���� ��� ���
���������� ��� ��� 5(&25'����5(68/76����,1����:+2/(����180%(56� ��� ��� ���
�
(�������� ���� ���� � � � � � � � � � � ���� ���� ���� ���
���������� ��� ��� 5(&25'����5(68/76����,1����:+2/(����180%(56� ��� ��� ���
�
���� 5HFRUG�WKH�UHVXOWV�DQG�EXUQ�WLPH�RI�ILYH�DQDO\VHV�IRU�)H��$J��$O�&U��&X��0J��1D��1L��3E��6L��6Q��7L��0R��=Q�
LQ�WKH�XQPRGXODWHG�PRGH���5HIHU�WR�SDUDJUDSK������RI�UHIHUHQFH��E����
�
�
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�
�
� )H� $J� $O� &U� &X� 0J� 1D� 1L� 3E� 6L� 6Q� 7L� 0R� =Q� 7,0(�
�
$� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���
%� ����� ����� � � � � � � � � ����� ����� ����� ����� ���
&� ����� ����� � � 5(&25'���5(68/76���,1���7(17+6� ����� ����� ����� ����� ���
'� ����� ����� � � � � � � � � ����� ����� ����� ����� ���
(� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���
�
��� 5HFRUG�WKH�UHVXOWV�DQG�EXUQ�WLPH�RI�ILYH�DQDO\VHV�IRU�)H��$J��DO��&U��&X��0J��1D��1L��3E��6L��6Q��7L��0R��=Q�
LQ�WKH�02'8/$7('�PRGH���5HIHU�WR�SDUDJUDSK������RI�UHIHUHQFH��E����
�
� )H� $J� $O� &U� &X� 0J� 1D� 1L� 3E� 6L� 6Q� 7L� 0R� =Q� 7,0(�
�
$� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���
%� ���� ���� � � � � � � � � � ���� ���� ���� ���
&� ���� ���� � 5(&25'����5(68/76���,1����:+2/(����180%(56� ���� ���� ���� ���
'� ���� ���� � � � � � � � � � ���� ���� ���� ���
(� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���
�
���� 5(0$5.6�$'',7,21$/�,1)250$7,21���5HSRUW�DQ\�RWKHU�V\PSWRPV�\RX�FRQVLGHU�DEQRUPDO�GXULQJ�WKH�
RWKHU�SKDVH�RI�WKH�RSHUDWLRQ���
�
���� 5(48(67�$66,67$1&(��32,17�2)�&217$&7�,6��QDPH�WHOHSKRQH�����
�

�HQG�RI�PHVVDJH��
�
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APPENDIX M 
 

PREPARATION INSTRUCTIONS - DA FORM 3254-R 
OIL ANALYSIS RECOMMENDATION AND FEEDBACK 

�
0���� '$������5�ZLOO�EH�SURGXFHG�ORFDOO\�RQ�������[����LQFK�SDSHU��7KH�ODERUDWRU\�ZLOO�FRPSOHWH�EORFNV���WKURXJK�
����
�

D�� (QWHU�WKH�ILOHG�XQLW
V�QDPH��DGGUHVV�DQG�WHOHSKRQH�QXPEHU��
�

E�� (QWHU�WKH�QDPH�DQG�DGGUHVV�RI�WKH�ODERUDWRU\�PDNLQJ�WKH�UHFRPPHQGDWLRQ��
�

F�� (QWHU�ODE�UHFRPPHQGDWLRQ�QXPEHU��([DPSOH��������IRU�\HDU����DQG�ILUVW�UHFRPPHQGDWLRQ�RI�WKH�\HDU��
�

G�� (QWHU�HQG�LWHP�PRGHO�QXPEHU��([DPSOH���8+��+��2+���$��HWF��
�

H�� (QWHU�FRPSOHWH�HQG�LWHP�VHULDO�QXPEHU��
�

I�� (QWHU�FRPSRQHQW�W\SH��([DPSOH���0DLQ�WUDQVPLVVLRQ�����GHJUHH�JHDUER[��HQJLQH��HWF��
�

J�� (QWHU�FRPSOHWH�VHULDO�QXPEHU�RI�FRPSRQHQW��
�

K�� (QWHU�KRXUV�PLOHV�RQ�FRPSRQHQW��
�

L�� (QWHU�WKH�UHFRPPHQGDWLRQ�DQG�UHDVRQ�IRU�DFWLRQ��
�

M�� /DERUDWRU\�SHUVRQQHO�PDNLQJ�UHFRPPHQGDWLRQ�ZLOO�VLJQ�LQ�EORFN����DQG�HQWHU�WLWOH��
�

N�� (QWHU�GDWH��([DPSOH������)HE�����
�
0���� 7KH�ODERUDWRU\�ZLOO�SUHSDUH�DQG�IRUZDUG�RQH�FRS\�WR�WKH�ILHOG�DFWLYLW\��RQH�FRS\�WR��
�
� � � $UP\�2LO�$QDO\VLV�3URJUDP�2IILFH�
� � � �$0;/6�/$��
� � � 86$0&�6833257�$&7,9,7<�
� � � %/'*������
� � � 5('6721(�$56(1$/��$/�������������
�
DQG�IRU�DHURQDXWLFDO�HTXLSPHQW��RQH�FRS\�WR��
�
� � � &200$1'(5�
� � � $771��6'6&&�470�6723�����
� � � &25386�&+5,67,�$50<�'(327�
� � � ����&5(&<�675((7�
� � � &25386�&+5,67,��7;�������������
�
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OIL ANALYSIS RECOMMENDATION AND FEEDBACK 
)RU�XVH�RI�WKLV�IRUP��VHH�7%���������DQG�7%����������WKH�
SURSRQHQW�DJHQF\�LV�'$5&20��

REQUIREMENT CONTROL SYMBOL 
CSGLD-1818 

1.  TO:  FIELD (Include  ZIP Code and Telephone Number) 3.  LAB RECOMMENDATION NUMBER 

4.  END ITEM MODEL 

5.  END ITEM SERIAL NUMBER 

2.  FROM:  LABORATORY (Include ZIP code) 6.  COMPONENT TYPE 

7.  COMPONENT SERIAL NUMBER 

8.  COMPONENT TIME (Hours/Miles) 

9.  RECOMMENDATION AND REASON FOR ACTION�

10.  SIGNATURE AND TITLE OF INIATOR 11.  DATE (Day/Month/Year) 

12.  NOTE FOR ARMY AVIATION ONLY: 
4XDOLW\�'HILFLHQF\�5HSRUW� �4'5���6)�����Z LOO�EH�VXEPLWWHG�
ZKHQ� PDLQWHQDQFH� LV� SHUIRUPHG� GXH� WR� LPSHQGLQJ� RU�
LQFLSLHQW�IDLOXUH�LQGLFDWHG�E\�RLO�DQDO\VLV��)DLOXUH�&RGH������

13.  QDR NUMBER 

14. FEEDBACK �0DLQWHQDQFH�3HUIRUPHG�$FWLRQ�WDNHQ��
 
�
15.  FROM:  FIELD DEPOT MAINTENANCE PERSONNEL 16.  DATE (Day/Month/Year) 

17.  TO:  LABORATORY                NOTE FOR ARMY AVIATION ONLY: 
 

Copy of this form with SF 368 (QDR) attached will be sent to: 
Commander, CCAD 
ATTN:  DRSTS-MER Stop 55 
Corpus Christi, TX  78419 

 
NOTE:  AMSAV-MRAT IS NEW ATTN ADDRESS�

'$ )250 3254-R EDITION OF JUN 78 IS OBSOLETE. 
  129����
�

Downloaded from https://www.everyspec.com



            NAVAIR 17-15-50.2 
             TM 38-301-2 

  T.O. 33-1-37-2 
CGTO 33-1-37-2�

   N-1 

 
 

 
APPENDIX N 

�
ARMY LABORATORY EVALUATOR CERTIFICATION REQUIREMENTS  

�
1�����*(1(5$/���7KH�UROH�RI�DQ�HYDOXDWRU�LQ�$UP\�2LO�$QDO\VLV�3URJUDP��$2$3��ODERUDWRULHV�LV�WR�PDNH�
GLDJQRVWLF�DQG�SURJQRVWLF�UHFRPPHQGDWLRQV�EDVHG�RQ�DQDO\WLFDO�LQVWUXPHQW�WHVW�GDWD���30�$2$3�PXVW�FHUWLI\�
DOO�HYDOXDWRUV�VHUYLQJ�LQ�$UP\�ODERUDWRULHV��
�
1�����&(57,),&$7,21��7R�EH�FHUWLILHG�DV�DQ�$2$3�HYDOXDWRU��DQ�LQGLYLGXDO�PXVW�EH�DFWLYHO\�HPSOR\HG�LQ�DQ�
$UP\�2LO�$QDO\VLV�3URJUDP��$2$3��ODERUDWRU\��VHH�SDUDJUDSK�1�����
�
D��5HTXHVWV�IRU�HYDOXDWRU�FHUWLILFDWLRQ�PXVW��
�
����%H�SURYLGHG�WR�WKH�$2$3�302�E\�WKH�$2$3�/DE�&KLHI�RU�JRYHUQPHQW�RIILFH�UHVSRQVLEOH�IRU�WKH�ODERUDWRU\���
�
����,QFOXGH�WKH�FRPSOHWHG�DSSOLFDQW�7UDLQLQJ�3ODQ�IRU�$HURQDXWLFDO���1RQ�DHURQDXWLFDO�WHVWLQJ�DQG�HYDOXDWLRQ�
FHUWLILFDWLRQ��/2*6$�$2$3�302����5���
�
E��5HTXLUHPHQWV�IRU�HYDOXDWRU�FHUWLILFDWLRQ�DUH��
�
����$SSOLFDQW�PXVW�KDYH�WKH�DELOLW\�WR�EH�FHUWLILHG�IRU�ERWK�DHURQDXWLFDO�DQG�QRQDHURQDXWLFDO�HTXLSPHQW���
,QGLYLGXDOV�LQ�ODERUDWRULHV�WKDW�DQDO\]H�RQO\�QRQDHURQDXWLFDO�VDPSOHV�RU�RQO\�DHURQDXWLFDO�VDPSOHV�ZLOO�UHFHLYH�
OLPLWHG�HYDOXDWRU�FHUWLILFDWLRQ��
�
����$SSOLFDQW�PXVW�VXFFHVVIXOO\�SDVV�D�ZULWWHQ�WHVW�DQG�D�SHUIRUPDQFH�HYDOXDWLRQ�DGPLQLVWHUHG�E\�WKH�$2$3�
3URJUDP�0DQDJHPHQW�2IILFH��302���,I�WKH�DSSOLFDQW�IDLOV�HLWKHU��WKH�LQGLYLGXDO�PXVW�ZDLW�DW�OHDVW���PRQWKV�EHIRUH�
UHTXHVWLQJ�FHUWLILFDWLRQ�DJDLQ��7KH�DGGLWLRQDO�WLPH�ZLOO�SHUPLW�WKH�DSSOLFDQW�WR�UHFHLYH�DGGLWLRQDO�WUDLQLQJ�LQ�WKRVH�
DUHDV�ZKHUH�DGGLWLRQDO�NQRZOHGJH�LV�UHTXLUHG��
�
F��:KHQ�DQ�DSSOLFDQW�KDV�VXFFHVVIXOO\�SDVVHG�WKH�ZULWWHQ�DQG�SHUIRUPDQFH�H[DPLQDWLRQV��WKH�DSSOLFDQW�ZLOO�EH�
JLYHQ�D���PRQWK�LQWHULP�FHUWLILFDWLRQ��7KH�$2$3�302�ZLOO�PRQLWRU�WKH�DSSOLFDQW¶V�HYDOXDWLRQV�GXULQJ�WKLV�SHULRG�
DQG�XSRQ�FRPSOHWLRQ�ZLOO�DZDUG�IXOO�FHUWLILFDWLRQ�LI�DSSURSULDWH��
�
G��5HTXLUHPHQWV�IRU�HYDOXDWRU�FHUWLILFDWLRQ�LQ�)HUURJUDSK\��
�
����,Q�DGGLWLRQ�WR�WKH�UHTXLUHPHQWV�RXWOLQHG�LQ�SDUDJUDSKV�1���DERYH��WKH�IROORZLQJ�DUH�DSSOLFDEOH�WR�$UP\�
ODERUDWRU\�SHUVRQQHO�ZKR�DUH�WR�EH�FHUWLILHG�WR�HYDOXDWH�JUHDVH�VDPSOHV�WKURXJK�WKH�XVH�RI�)HUURJUDSK\��
�
����0XVW�EH�D�FHUWLILHG�DHURQDXWLFDO�$2$3�HYDOXDWRU�DQG��
�
�D��6KRXOG�KDYH�FRPSOHWHG�WKH�IHUURJUDSKLF�LQVWUXPHQW�PDQXIDFWXUHU
V���ZHHN�,QWURGXFWLRQ�WR�)HUURJUDSK\�
&RXUVH�DQG�OHDVW���PRQWKV�RQ�WKH�MRE�WUDLQLQJ�SUHSDULQJ�DQG�HYDOXDWLQJ�)HUURJUDPV�XQGHU�WKH�VXSHUYLVLRQ�RI�D�
FHUWLILHG�IHUURJUDSK�HYDOXDWRU��
�
�E��5HTXHVWV�IRU�DWWHQGDQFH�DW�HLWKHU�RI�WKH�)HUURJUDSK\�FRXUVHV�ZLOO�EH�FRRUGLQDWHG�WKURXJK�WKH�
3URJUDP�0DQDJHU��([SHQVHV�DVVRFLDWHG�ZLWK�DWWHQGDQFH�DQG�FRPSOHWLRQ�RI�WKHVH�WUDLQLQJ�FRXUVHV�ZLOO�EH�DW�WKH�
H[SHQVH�RI�WKH�DSSOLFDQW�RU�WKH�DSSOLFDQW¶V�FRPSDQ\���:ULWWHQ�WHVWV�DUH�QRW�UHTXLUHG�IRU�)HUURJUDSK\�
FHUWLILFDWLRQ��KRZHYHU��WKH�DSSOLFDQW�ZLOO�EH�UHTXLUHG�WR�VXFFHVVIXOO\�SDVV�D�SHUIRUPDQFH�WHVW��
�
H��7HVW�DGPLQLVWUDWLRQ��
�
�����:ULWWHQ�WHVW��
�
�D��:LOO�EH�JLYHQ�DW�WKH�$2$3�302�ODERUDWRU\�ORFDWHG�DW�5HGVWRQH�$UVHQDO��$ODEDPD��
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�
�E��7KH�WHVW�ZLOO�H[DPLQH�WKH�DSSOLFDQW¶V�NQRZOHGJH�RI�$UP\�2LO�$QDO\VLV�DQG�-RLQW�2LO�$QDO\VLV�3URJUDP�
SURFHVVHV�DQG�SURFHGXUHV���
�
����3HUIRUPDQFH�WHVW��:LOO�EH�JLYHQ�LQ�FRQMXQFWLRQ�ZLWK�WKH�ZULWWHQ�WHVW��DQG�ZLOO�HYDOXDWH�WKH�DSSOLFDQWV�DELOLW\�WR�
XWLOL]H�DOO�DQDO\WLFDO�ODERUDWRU\�WHVW�HTXLSPHQW�DQG�DUULYH�DW�WKH�DSSURSULDWH�FRQFOXVLRQ�ZLWK�D�KLJK�OHYHO�RI�
DFFXUDF\��
 
1���5HTXLUHG�7UDLQLQJ�DQG�([SHULHQFH��
�
D��'HIHQVH�-RLQW�2LO�$QDO\VLV�3URJUDP��-2$3��&RXUVH��FRXUVH��-�$=3�$���������� �
�
E��1RULD�2LO�$QDO\VLV�,�&RXUVH��
�
F��$GYDQFHG�0DFKLQH�&RQGLWLRQ�$QDO\VLV�&RXUVH��)HUURJUDSK\���
�
G��.QRZOHGJH�RI�$2$3�SXEOLFDWLRQV��WR�LQFOXGH��
�
����$5��������$UP\�0DWHULDO�0DLQWHQDQFH�3ROLFLHV��SXEOLVKHG�LQ�WKH�0DLQWHQDQFH�0DQDJHPHQW�
83'$7(��&KDSWHU����$UP\�2LO�$QDO\VLV�3URJUDP���
�
����$5���������-RLQW�2LO�$QDO\VLV�3URJUDP��-2$3���
�
����70���������-RLQW�2LO�$QDO\VLV�3URJUDP�0DQXDO��9ROXPHV������
�
����7%����������$2$3�*XLGH�IRU�/HDGHUV�DQG�8VHUV��
�
����'$�3DP��������WKH�$UP\�0DLQWHQDQFH�0DQDJHPHQW�6\VWHP��7$006���
�
����'$�3DP����������WKH�$UP\�0DLQWHQDQFH�0DQDJHPHQW�6\VWHP���$YLDWLRQ��
�
H��$�PLQLPXP�RI����VL[��PRQWKV�ZRUNLQJ�FORVHO\�ZLWK�DQ�$2$3�ODERUDWRU\�WHFKQLFLDQ�SURFHVVLQJ�VDPSOHV�RQ�DOO�
DQDO\WLFDO�HTXLSPHQW��IROORZHG�E\�D�PLQLPXP�RI����WKUHH��PRQWKV�ZRUNLQJ�FORVHO\�ZLWK�D�FHUWLILHG�$2$3�HYDOXDWRU��
$OO�WUDLQLQJ�ZLOO�EH�GRFXPHQWHG�LQ�WKH�7UDLQLQJ�3ODQ�IRU�$HURQDXWLFDO���1RQ�DHURQDXWLFDO�WHVWLQJ�DQG�HYDOXDWLRQ�
FHUWLILFDWLRQ��/2*6$�$2$3�302���5��7KLV�WUDLQLQJ�SODQ�ZLOO�EH�SURYLGH�WR�HDFK�ODE�E\�WKH�$2$3�302��7KH�ODE�
FKLHI�PXVW�VXEPLW�WKH�FRPSOHWHG�WUDLQLQJ�SODQ�WR�WKH�$2$3�302�IRU�UHYLHZ�EHIRUH�FRQVLGHUDWLRQ�IRU�WHVWLQJ�ZLOO�EH�
JLYHQ��
�
1����'(&(57,),&$7,21��
�
D��'HFHUWLILFDWLRQ�VKDOO�DXWRPDWLFDOO\�RFFXU�LI�DQ\�RI�WKH�IROORZLQJ�FRQGLWLRQV�H[LVWV��
�
����$Q�HYDOXDWRU�LV�QRW�HPSOR\HG�IXOO�WLPH�LQ�DQ�$2$3�ODERUDWRU\�IRU���FRQVHFXWLYH�PRQWKV��
�
����$Q�HYDOXDWRU�ZLOOLQJO\�GLVUHJDUGV�$2$3�SROLFLHV�RU�SURFHGXUHV��
�
����$Q�HYDOXDWRU�LV�UHPRYHG�IURP�D�ODERUDWRU\�RU�PLOLWDU\�LQVWDOODWLRQ�IRU�FDXVH��E\�DQ\�DXWKRUL]HG�JRYHUQPHQW�
RIILFLDO��
�
����$Q�HYDOXDWRU�ZLOOLQJO\�IDOVLILHV�DQDO\WLFDO�RU�VDPSOH�UHFRUG�GDWD���
 
1����5(&(57,),&$7,21��6KDOO�EH�UHTXLUHG�IRU�DOO�LQGLYLGXDOV�ZKR�ZHUH�FHUWLILHG�HYDOXDWRUV�DW�RQH�WLPH��ZHUH�
GHFHUWLILHG��DQG�GHVLUH�WR�EH�FHUWLILHG�DJDLQ��
�
D��$SSOLFDQWV�UHTXHVWLQJ�UHFHUWLILFDWLRQ�PXVW�PHHW�WKH�UHTXLUHPHQWV�RXWOLQHG�LQ�$SSHQGL[�1��SDUDJUDSK�1����
�
E��)RU�WKRVH�ZKRVH�GHFHUWLILFDWLRQ�ZDV�GLUHFWHG�E\�WKH�$2$3�3URJUDP�0DQDJHU�
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�
�
����5HFHUWLILFDWLRQ�PD\�QRW�EH�UHTXHVWHG�IRU���\HDU��
�
����7KH�UHDVRQ�IRU�GHFHUWLILFDWLRQ�PXVW�EH�PLWLJDWHG�DQG�VDWLVIDFWRULO\�UHVROYHG��
�
1����*(1(5$/�127(6��
�
D��,I�DQ�HYDOXDWRU�RULJLQDOO\�UHFHLYHV�OLPLWHG�FHUWLILFDWLRQ��WR�HYDOXDWH�QRQDHURQDXWLFDO�RU�DHURQDXWLFDO�VDPSOHV�
RQO\��DQG�ODWHU�ZDQWV�WR�EH�IXOO\�FHUWLILHG��KH�VKH�PXVW�WDNH�ZULWWHQ�DQG�SHUIRUPDQFH�WHVWV�WR�TXDOLI\�IRU�IXOO�
FHUWLILFDWLRQ��ERWK�DHURQDXWLFDO�DQG�QRQDHURQDXWLFDO�HYDOXDWLRQ���3URFHGXUHV�IRU�UHTXHVWLQJ�DQG�DGPLQLVWHULQJ�WKH�
WHVWV�DUH�WKH�VDPH�DV�WKRVH�IRU�LQLWLDO�FHUWLILFDWLRQ�GHVFULEHG�LQ�WKLV�DSSHQGL[��
�
E��,I�DQ�HYDOXDWRU�RULJLQDOO\�UHFHLYHV�IXOO�FHUWLILFDWLRQ�WR�HYDOXDWH�ERWK�QRQDHURQDXWLFDO�DQG�DHURQDXWLFDO�VDPSOHV��
DQG�FRQWLQXHV�WR�EH�HPSOR\HG�DV�DQ�HYDOXDWRU�EXW�HYDOXDWHV�RQO\�QRQDHURQDXWLFDO�RU�RQO\�DHURQDXWLFDO�VDPSOHV��
KH�VKH�GRHV�QRW�ORVH�IXOO�FHUWLILFDWLRQ���
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APPENDIX O  
FERROGRAM ANALYSIS REPORT SHEET 

�
� � Ferrogram Number:   
 
   Organization:   
 
   Equipment Type:   
 
    Sample Date:   
�

D.R. Reading 
(per mL) 

L:  

S:  

�
� � � � Date:  
 
   Sample No.:  
 
 Equipment Serial No.:  
 
Total Operating Hours:  
 
    Oil Type:   
 
  Time on Oil:   

 
Volume of Undiluted Sample to Make Ferrogram:  
 
� � � � �

TYPES OF PARTICLES NONE FEW MODERATE HEAVY 

Normal Rubbing Wear Particles � � � �

Severe Wear Particles � � � �

Cutting Wear Particles � � � �

Chunks � � � �

Laminar Particles � � � �

Spheres � � � �

Dark Metallo-Oxide Particles � � � �

Red Oxide Particles � � � �

Corrosive Wear Debris � � � �

Non-Ferrous Metal Particles � � � �

Non-Metallic 
Birefringent } Inorganic � � � �

Organic 
Non-Metallic, Amorphous � � � �

Friction Polymers � � � �

Fibers � � � �

Other, Specify � � � �
Considered Judgement of Wear Situation: 
 

                Normal                Caution               Very High (Red Alert) 

�
COMMENTS: 

   

Downloaded from https://www.everyspec.com



NAVAIR 17-15-50.2 
TM 38-301-2              
T.O. 33-1-37-2 
CGTO 33-1-37-2   

O-2 

APPENDIX O 
DIRECT READ ANALYSIS REPORT REGISTER 

�
'5�180%(5��� � � � �

25*$1,=$7,21�� � � �

(48,30(17�7<3(��� � �

6$03/(�'$7(�� � � �

5($621�)25�'�5�� � � �

)(552�'21(���<(6� � ��12� �

'5�5($',1*�/�� � � � �

���3(5�0/������6�� � � � �

�

'$7(�� � � � � �

6$03/(���� � � � �

7$,/�180%(5��� � � �

727$/�29(5+$8/�+56�� �

7,0(�21�2,/�� � � � �

2,/�7<3(��� � � � �

5(&200(1'$7,21�&200(176�� � � � � � � � � �

� � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � �
 

DIRECT READ ANALYSIS REPORT REGISTER 
�
'5�180%(5��� � � � �

25*$1,=$7,21�� � � �

(48,30(17�7<3(��� � �

6$03/(�'$7(�� � � �

5($621�)25�'�5�� � � �

)(552�'21(���<(6� � ��12� �

'5�5($',1*�/�� � � � �

���3(5�0/������6�� � � � �

'$7(�� � � � � �

6$03/(���� � � � �

7$,/�180%(5��� � � �

727$/�29(5+$8/�+56�� �

7,0(�21�2,/�� � � � �

2,/�7<3(��� � � � �

5(&200(1'$7,21�&200(176�� � � � � � � � � �

� � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � �
 

DIRECT READ ANALYSIS REPORT REGISTER 
�
'5�180%(5��� � � � �

25*$1,=$7,21�� � � �

(48,30(17�7<3(��� � �

6$03/(�'$7(�� � � �

5($621�)25�'�5�� � � �

)(552�'21(���<(6� � ��12� �

'5�5($',1*�/�� � � � �

���3(5�0/������6�� � � � �

�

'$7(�� � � � � �

6$03/(���� � � � �

7$,/�180%(5��� � � �

727$/�29(5+$8/�+56�� �

7,0(�21�2,/�� � � � �

2,/�7<3(��� � � � �

5(&200(1'$7,21�&200(176�� � � � � � � � � �

� � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � �
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�LARA 
 �

LUBRICANTS ANALYSIS AND RESEARCH APPLICATION  
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
/$5$�9(56,21������
������������ � � � � � � � � � � ����������
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TABLE OF CONTENTS  
�

&KDSWHU�����+LVWRU\��
�

&KDSWHU�����/RJLQ��
�

&KDSWHU�����&UHDWLQJ�D�VDPSOH��
�

&KDSWHU�����&KDQJLQJ�SDVVZRUGV��
�

&KDSWHU�����$GGLQJ�D�FRPSRQHQW��
�

&KDSWHU�����'HOHWLQJ�D�FRPSRQHQW��
�

&KDSWHU�����0RGLI\�D�FRPSRQHQW��
�

&KDSWHU�����$GGLQJ�D�XQLW�LGHQWLILFDWLRQ�FRGH��
�

&KDSWHU�����0RGLI\�D�XQLW�LGHQWLILFDWLRQ�FRGH��
�

&KDSWHU������&RPSOHWLQJ�UHYLHZLQJ�DQ�H[LVWLQJ�VDPSOH��
�

&KDSWHU������5HSRUWV��
�

&KDSWHU������0DQDJH�XVHUV��DGGLQJ�GHOHWLQJ�PRGLI\LQJ�XVHUV���
�

&KDSWHU������&UHDWH�EDFNXS��
�

&KDSWHU������3XUJH�GDWD��
�

&KDSWHU������&UHDWH�12$3�H[SRUW�GDWD��
�

&KDSWHU������6DPSOH�RSWLRQV��
�

&KDSWHU������6DPSOH�FRXQW�WR�GLVSOD\�RQ�KLVWRU\�OLVWLQJ��
�

&KDSWHU������7UDQVIHU�E\�8,&�&RPSRQHQW��
�

&KDSWHU������,PSRUW�WUDQVIHU�ILOHV��
�

&KDSWHU������0RYH�VDPSOH�WR�&61��
�

&KDSWHU������8SGDWH�FRQVROLGDWH�&61�QXPEHUV��
�

&KDSWHU������(�PDLO�GDWDEDVH�WR�12$3�RIILFH��
�

$SSHQGL[�$���'HILQLWLRQV��
�

$SSHQGL[�%���7URXEOH�6KRRWLQJ��
�

$SSHQGL[�&���,QVWDOO�,QVWUXFWLRQV��
�

$SSHQGL[�'���5HVWRUH�,QVWUXFWLRQV��
�
�
/$5$�9(56,21������
����������� � � � � � � � � � � ����������
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CHAPTER 1 - HISTORY 
LARA��/XEULFDQWV�$QDO\VLV�DQG�5HVHDUFK�$SSOLFDWLRQ��ZDV�ZULWWHQ�WR�PDNH�VDPSOH�UHSRUWLQJ�TXLFNHU�
DQG�HDVLHU�IRU�WKH�ODE�RSHUDWRU�DQG�DW�WKH�VDPH�WLPH�UHWDLQLQJ�DV�PXFK�GDWD�DV�SRVVLEOH�DERXW�D�
FRPSRQHQW��/$5$�UHSODFHV�2DVLV�XVLQJ�DQ�$FFHVV�GDWDEDVH�DQG�D�9LVXDO�%DVLF��1(7�IURQW�HQG��
&XUUHQWO\�/$5$�ZLOO�QRW�UXQ�RQ�DQ�10&,�FRPSXWHU��/$5$�LV�QRW�WR�EH�FRQQHFWHG�WR�WKH�,QWHUQHW��,Q�WKH�
IXWXUH�WKLV�FRXOG�EH�D�SRVVLELOLW\�EXW�QRW�DV�RI�QRZ��8QWLO�WKDW�LV�D�UHDOLW\�GDWD�ZLOO�KDYH�WR�EH�WDNHQ�IURP�
WKH�/$5$�FRPSXWHU�WR�WKH�10&,�FRPSXWHU�WR�EH�VHQW�WR�DQRWKHU�ODE�RU�XSORDGHG�H�PDLOHG�LQWR�WKH�
1$32/�ZHE�VLWH�E\�DQ�H[WHUQDO�GULYH�VXFK�DV�GLVNHWWH�RU�WKXPE�GULYH���

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

/$5$�9(56,21������
������������ � � � � � � � � � � ����������
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Chapter 2 - Login 
�

��� 'RXEOH�FOLFN�RQ�WKH�“LARA”�LFRQ��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU���
�

�
�

��� (QWHU�\RXU�“User Name”�DQG�“Password”�WKHQ�SUHVV�“OK”��,I�\RX�QHHG�D�XVHUQDPH�DQG�
SDVVZRUG�DQG�WKH�ODE�RSHUDWRU�KDV�WUDQVIHUUHG�FRQWDFW�WKH�12$3�RIILFH���������������H[W�������

�

��� 3UHVV�“OK”�
�

�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
��
�
�
�
/$5$�9(56,21������
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Chapter 3 - Creating a sample 
�

$IWHU�ORJJLQJ�LQWR�/$5$��WKH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU���
�

�
�

����������������(QWHU�D�XQLTXH�VDPSOH�QXPEHU�FUHDWHG�ZLWK�ILUVW�FKDUDFWHU�DV�WKH�ODVW�QXPEHU�RI�WKH�\HDU��
�����������������IROORZHG�E\�WKH�PRQWK�QXPEHU��2FWREHU� �2��1RYHPEHU� �1�DQG�'HFHPEHU� �'��WKHQ�D���
�����������������VHTXHQWLDO�QXPEHU��([DPSOH�������ILUVW�VDPSOH�IRU�WKH�PRQWK�RI�0DUFK�LQ�WKH�\HDU�������,I��
�����������������WKH�VDPSOH�QXPEHU�HQWHUHG�KDV�DOUHDG\�EHHQ�XVHG�WKH�IROORZLQJ�PHVVDJH�ZLOO�DSSHDU���
�

�
�

������3UHVV�“OK” DQG�HQWHU�D�XQLTXH�VDPSOH�QXPEHU�
�

��� 8VH�WKH�SXOO�GRZQ�WR�VHOHFW�D�“CSN”��FRPSRQHQW�VHULDO�QXPEHU���+LJKOLJKW�WKH�FRUUHFW�&61�DQG��
�������SUHVV�HQWHU���

�

��� 7KH�“TEC”�LV�HQWHUHG�XQGHU�&61�8,&��XQLW�LGHQWLILFDWLRQ�FRGH���,I�WKLV�LV�LQFRUUHFW�\RX�PXVW��
�������FKDQJH�LW�LQ�&61�8,&�EHIRUH�DGGLQJ�WKH�VDPSOH���
�
�
�

/$5$�9(56,21������
������������ � � � � � � � � � � �����������
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�

���������� 8VH�WKH�SXOO�GRZQ�WR�VHOHFW�WKH�UHDVRQ���
�

���������� (QWHU�GDWH�DQDO\]HG�LI�GLIIHUHQW�IURP�WRGD\���
�

���������� (QWHU�GDWH�UHFHLYHG�LI�GLIIHUHQW�IURP�WRGD\���
�

��� (QWHU�GDWH�WDNHQ�IURP�WKH�''�����IRUP���
�

��� (QWHU�VLQFH�RYHUKDXO�IURP�WKH�''�����IRUP���
�

����(QWHU�VLQFH�RLO�FKDQJH�IURP�WKH�''�����IRUP��,I�RYHUKDXO�RU�RLO�FKDQJH�LV�OHVV�WKDQ�WKH��
� ODVW�VDPSOH�WKH�IROORZLQJ�PHVVDJH�ZLOO�DSSHDU��,I�\RX�KDYH�W\SHG�LQ�WKH�FRUUHFW�QXPEHUV�MXVW��
�������SUHVV�2.�DQG�FRQWLQXH���

�

�
�
�

����(QWHU�RLO�DGGHG�IURP�WKH�''�����IRUP���
�

����(QWHU�RLO�W\SH�IURP�WKH�''�����IRUP���
�

����(QWHU�EXQR�KXOO�EXPSHU�IURP�WKH�''�����IRUP���
�

����&KHFN�KRW�VDPSOH�IURP�WKH�''�����IRUP���
�

����7KH�“EISN”��HQG�LWHP�VHULDO�QXPEHU��LV�HQWHUHG�XQGHU�&61�8,&��,I�WKLV�LV�LQFRUUHFW�\RX�FDQ��
� FKDQJH�LW���

�

����(QWHU�“Customer Tracking”�IURP�WKH�VDPSOH�QXPEHU�RQ�WKH�''�����IRUP���
�

����1RWLFH�WKH�“UIC”�DW�WKH�ERWWRP�ULJKW��,I�WKH�8,&�LV�LQFRUUHFW�\RX�PXVW�FKDQJH�LW�LQ�&61�8,&�
EHIRUH�DGGLQJ�WKH�VDPSOH���

�

����3UHVV�“Add Sample”��
�

1RWLFH�DW�WKH�WRS�ULJKW�FRUQHU�WKHUH�DUH�LQFRPSOHWH�VDPSOHV��7KHVH�DUH�VDPSOHV�WKDW�KDYH�QRW�EHHQ�
FRPSOHWHG��0HDQLQJ�WKH\�KDYH�QRW�EHHQ�DOO�WKH�ZD\�WKURXJK�KLVWRU\�OLVWLQJ��7KH\�ZLOO�VWD\�WKHUH�XQWLO�WKH\�
DUH�FRPSOHWHG��1RW�FRPSOHWLQJ�VDPSOHV�LQ�WKH�LQFRPSOHWH�VDPSOHV�ER[�ZLOO�VWRS�\RX�IURP�WUDQVIHUULQJ�
GDWD�WR�DQRWKHU�ODE���
2Q�WKH�ULJKW�VLGH�RI�WKH�VFUHHQ�DUH�UHFHQW�FRPSOHWHG�VDPSOHV��<RX�FDQ�XVH�WKH�ULJKW�DQG�OHIW�DUURZV�WR�
ORRN�WKURXJK�DOO�SUHYLRXV�VDPSOHV�IRU�WKDW�&61��3UHVV�“Use this Sample”�WR�VHH�WKH�WHVW�UHVXOWV�IRU�D�
JLYHQ�VDPSOH���
,I�WKH�7(&�UHTXLUHV�DQ�$(6�WHVW�WKH�QH[W�VFUHHQ�ZLOO�DSSHDU��,I�QRW�WKH�3376�RU�3DUWLFOH�&RXQW�VFUHHQ�ZLOO�
DSSHDU�GHSHQGLQJ�RQ�WKH�RLO�W\SH�FKRVHQ���
�

����6HOHFW�“Manual or Automatic”��PDQXDO�ZLOO�OHW�\RX�W\SH�LQ�WKH�VSHFWURPHWHU�GDWD��DXWRPDWLF�ZLOO�
DOORZ�WKH�VSHFWURPHWHU�GDWD�WR�FRPH�RYHU�IURP�WKH�VSHFWURPHWHU���6HH�VFUHHQV�EHORZ��

�
�
/$5$�9(56,21������
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���� ,I�“Automatic”�LV�VHOHFWHG�SUHVV�“Get Spectrometer Output”�DIWHU�WKH�ZULWWHQ�WR�FRP��PHVVDJH�
DSSHDUV�RQ�WKH�XSSHU�OHIW�KDQG�FRUQHU�RI�WKH�VSHFWURPHWHU�PRQLWRU�RU�W\SH�LQ�WKH�GDWD�LI�“Manual”�
LV�VHOHFWHG��,I�\RX�FKRRVH�WR�DGG�VSHFWURPHWHU�GDWD�ZLWKRXW�FRPSOHWLQJ�WKH�UHFRUG�SUHVV�WKH�0�WR�
VDYH�WKH�GDWD�DQG�VHOHFW�WKH�QH[W�UHFRUG�LQ�WKH�LQFRPSOHWH�ER[���

�

���� ,I�3376�GDWD�LV�UHTXLUHG�SUHVV�WKH�“PPTS”�WDE��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU���
�

�
�

���� ,I�WHVWV�DUH�FRPSOHWHG�SUHVV�WKH�“Advice” WDE�DQG�VNLS�WR�WKH�DGYLFH�SDJH������
�

����“Crackle”�WHVW�LV�SDVV�RU�IDLO���
�

����)RU�WKH�“Water”�WHVW�HQWHU�DPRXQW�DQG�FKRRVH�330�RU�����
�

����“Fuel Dilution”�HQWHU�DPRXQW���
�

����9LVFRVLW\�LV�&6�RU�&3�WKHQ�HQWHU�DPRXQW�LQ�“Visc 40 C”�RU�“Visc 100 C”�GHSHQGLQJ�RQ�WKH�
WHPSHUDWXUH���

�

����“Flashpoint”��HQWHU�WKH�DPRXQW���
�

����“TAN”��HQWHU�WKH�DPRXQW���
�

����$GG�DQ\�UHPDUNV�LI�QHHGHG���
�

���� ,I�\RX�FKRRVH�WR�DGG�3376�GDWD�ZLWKRXW�FRPSOHWLQJ�WKH�UHFRUG�SUHVV�WKH�“M”�WR�VDYH�WKH�GDWD�
DQG�VHOHFW�WKH�QH[W�UHFRUG�LQ�WKH�LQFRPSOHWH�ER[���

�
�
�
�
�
�
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����3UHVV�WKH�“Particle Count”�WDE�LI�WKDW�WHVW�LV�UHTXLUHG�DQG�WKH�QH[W�VFUHHQ�ZLOO�DSSHDU�RU�SUHVV�WKH�
DGYLFH�WDE�DQG�VNLS�WR�WKH�DGYLFH�SDJH������

�

�
�

����8VH�WKH�SXOO�GRZQ�WR�FKRRVH�WKH�“Standard”��
�

����(QWHU�WKH�DPRXQWV�IRU�DOO�WKH�UDQJHV���
�

����6HOHFW�WKH�“Class”��
�

����$GG�DQ\�UHPDUNV�LI�QHHGHG���
�

���� ,I�\RX�FKRRVH�WR�DGG�3376�GDWD�ZLWKRXW�FRPSOHWLQJ�WKH�UHFRUG�SUHVV�WKH�“M”�WR�VDYH�WKH�GDWD�
DQG�VHOHFW�WKH�QH[W�UHFRUG�LQ�WKH�LQFRPSOHWH�ER[���

�

����3UHVV�WKH�“Advice”�WDE��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU���
�
�
�
�
�
�
�
�
�
�
�
�
�
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�
�

����7KH�“AES”�UHVXOWV�ZLOO�EH�KLJKOLJKWHG�LQ�UHG�LI�WKH�HOHPHQW�IDLOV���5HPHPEHU�WKH�-2$3�PDQXDO�LV�
DOZD\V�ULJKW�VR�YHULI\�DQ\�UHVXOWV�ZLWK�LW���

�

����7KH�“Trend”�FDQ�DOVR�IDLO�DQG�ZLOO�EH�KLJKOLJKWHG�LQ�UHG��7UHQG�LV�FDOFXODWHG�E\�DGGLQJ�WKH�ODVW�WZR�
VDPSOHV��WKHQ�GLYLGH�E\�FKDQJH�LQ�RYHUKDXO��WKHQ�PXOWLSO\�E\������

�

����6HOHFW�WKH�FRUUHFW�“Findings”�DQG�WKHQ�“Recommendations”��:KHUH�\RX�VHH�;;�RU�;;;�LV�DQ�
LQGLFDWLRQ�WKDW�\RX�DUH�WR�UHSODFH�WKH�;;�RU�;;;�ZLWK�D�QXPEHU��7KDW�QXPEHU�LV�\RXU�MXGJPHQW�
FDOO��0XOWLSOH�ILQGLQJV�DQG�UHFRPPHQGDWLRQV�FDQ�EH�VHOHFWHG���

 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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�
�

���� ,I�\RX�WU\�WR�FKRRVH�QRUPDO�DQG�DQ�HOHPHQW�IDLOHG�\RX�JHW�WKLV�PHVVDJH��<RX�PXVW�FKRRVH�D�
ILQGLQJ�RWKHU�WKDQ�QRUPDO���

�

�
�

�����������3UHVV�“OK”��
����3UHVV�“History Listing”��WKH�UHFRUG�LV�FRPSOHWH��%\�SUHVVLQJ�KLVWRU\�OLVWLQJ�\RX�DUH�FRPPLWWLQJ�

WKH�UHFRUG�WR�WKH�GDWDEDVH��1RW�SUHVVLQJ�“History Listing”��ZLOO�OHDYH�WKH�VDPSOH�VWLOO�RSHQ�DQG�LW�
ZLOO�DSSHDU�LQ�WKH�LQFRPSOHWH�VDPSOHV�ER[�DW�WKH�WRS�RI�WKH�VFUHHQ��$IWHU�SUHVVLQJ�“History 
Listing”��WKH�IROORZLQJ�VFUHHQ�DSSHDUV���

�
�

����3UHVV�“Yes” WR�SULQW�WKH�IXOO�KLVWRU\�ZLWK�RU�ZLWKRXW�SK\VLFDO�SURSHUW\���
/$5$�9HUVLRQ������
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����7R�SULQW�WKH�KLVWRU\�OLVWLQJ�RQ�D�SULQWHU��SUHVV�ILOH�WKHQ�SULQW��7KLV�LV�VHW�WR�SULQW�ILYH�VDPSOHV�SHU�
KLVWRU\�OLVWLQJ��7R�FKDQJH�WKH�QXPEHU�RI�VDPSOHV�SULQWHG��JR�WR�FKDSWHU������

�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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CHAPTER 4 - CHANGING PASSWORDS 
�

Note: Changing the password should be done when an account is first created or when you 
feel your password has been compromised.  

�

��� :KHQ�ORJJLQJ�LQ�FKHFN�WKH�ER[�“I want to change my password”��6HH�VFUHHQ�EHORZ���
�

�
�

��� 3UHVV�“OK”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
�

��� 3UHVV�“Yes”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU���
�
�

��� 7\SH�LQ�ZKDW�\RX�ZDQW�\RXU�QHZ�SDVVZRUG�WR�EH�DQG�SUHVV�“OK”��7KH�IROORZLQJ�VFUHHQ�ZLOO�
DSSHDU��

�

 
�

��� 3UHVV�“Yes”�WR�YHULI\�WKH�QHZ�SDVVZRUG���
�

�
�

��� 3UHVV�“OK”�WR�FRQWLQXH�WR�6DPSOH�VFUHHQ���
�
�
�
�
�
�

�
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Chapter 5 - Adding a component 
�

Note: Adding a component is done when you have searched and can’t find the component 
serial number and have asked for a transfer disk with no response.  
��� )URP�WKH�PDLQ�“Sample”�VFUHHQ�SUHVV�WKH�“CSN/UIC”�WDE�DQG�WKH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU����

�

�
�

��� 6HOHFW�WKH�“Add/Modify CSN”�EXWWRQ��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
/$5$�9HUVLRQ������
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��� 7R�DGG�D�UHFRUG��SUHVV�WKH�“Add”�EXWWRQ��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU���
�

�
�

��� (QWHU�“CSN”��“EISN”��“BUNO”��“HULL”�RU�“BUMPER”��“TEC”��“UIC”�DQG�“DET”�XVLQJ�WKH�
WDEOHV�IRU�7(&�DQG�8,&�WR�WKH�ULJKW���

�

��� 7(&��8,&�DQG�'(7�PXVW�H[LVW�LQ�WKH�SXOO�GRZQV�WR�WKH�ULJKW�IRU�UHFRUG�WR�EH�DGGHG���
�

��� 3UHVV�“Save Changes”�IRU�WKH�UHFRUG�WR�EH�VDYHG��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
�

��� 3UHVV�“OK”���
�
�
�
�
�
�
�
�
�
�
�
�
�
/$5$�9HUVLRQ������
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Chapter 6 - Deleting a component�
�
       Note: Deleting a component is done only if the component has been taken out of service.  
       Deleting the component will not delete the samples. They will stay in your database until they  
       are purged. 
�

��� )URP�WKH�“Main Screen”�SUHVV�WKH�“CSN/UIC”�WDE��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU����
�

�
�

��� 3UHVV�WKH�“ ADD/Modify CSN” EXWWRQ���
�

��� 8VH�WKH�SXOO�GRZQ�WR�VHOHFW�WKH�FVQ�WR�EH�GHOHWHG���
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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�
�

��� 3UHVV�“Delete”���
�

�
�

��� 3UHVV�“Yes”���
�

�
�

6.� Press “OK”. 
�
�
�
�
�
�
�
�
�
�
�
�
�
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Chapter 7 - Modifying a component�
��� )URP�WKH�“Main Screen”�SUHVV�WKH�“CSN/UIC”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU���

�

�
�

��� 6HOHFW�WKH�“Add/Modify CSN”�EXWWRQ��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

 
�
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��� 8VH�WKH�SXOO�GRZQ�WR�VHOHFW�WKH�FVQ�WR�EH�FKDQJHG���
�

��� 0DNH�DQ\�FKDQJHV�DQG�SUHVV�“Save Changes”���
�

�
�

��� 3UHVV�“OK”���
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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Chapter 8 - Adding a new Unit Identification Code 
�

Note: Adding a UIC is done when you have searched and can’t find the UIC and have asked for 
a transfer disk with no response.  

�

��� )URP�WKH�“Main Screen”�SUHVV�WKH�“CSN/UIC”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU���
�

�
�

��� 3UHVV�“Add/Modify UIC”�EXWWRQ��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
�

��� 3UHVV�“Add New UIC”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU���
�
�
�
�
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�

��� (QWHU�“UIC”��XQLW�LGHQWLILFDWLRQ�FRGH���“DET”��GHWDFKPHQW��ZKLFK�XQLTXHO\�LGHQWLILHV�PXOWLSOH�
FRPPDQGV�XQGHU�RQH�““UIC”��Unit Name”,�“POC” (SRLQW�RI�FRQWDFW���“Phone”��“Fax”��“E-mail”�
DGGUHVV��“Command”��“Address”��“City”��“State”��DQG�“ZIP”��XVH�WKH�SXOO�GRZQ�WR�VHOHFW�
“Service”��VHUYLFH�LV�KRRNHG�WR�8,&��,I�\RX�FKRRVH�1DY\�WKHQ�\RXU�8,&�QHHGV�WR�VWDUW�ZLWK�1��
$UP\�VWDUWV�ZLWK�D�:��0DULQHV�VWDUW�ZLWK�D�0��IRUHVWU\�VWDUWV�ZLWK�*��$LU�)RUFH�VWDUWV�ZLWK�)��
FRQWUDFWRUV�VWDUW�ZLWK�.�DQG�RWKHU�VWDUW�ZLWK�2���HQWHU�“Command�Type”�ZKLFK�LV�XVHG�WR�
GLVWLQJXLVK�VKLS�IURP�DLU�IURP�JURXQG�HTXLSPHQW�RU�DQ\�ZD\�\RX�ZRXOG�OLNH�WR�VRUW�WKH�0RQWKO\�
VWDWXV�UHSRUW��6RUW�LV�VHUYLFH��&RPPDQG�W\SH��8,&��'(7�RUGHU�IRU�0RQWKO\�VWDWXV�UHSRUW�DQG�
&RPSRQHQWV�HQUROOHG�UHSRUW��

�

��� 3UHVV�WKH�“Save Changes”�EXWWRQ��,I�8,&�LV�QRW�FRUUHVSRQGLQJ�ZLWK�WKH�VHUYLFH��WKH�IROORZLQJ�
HUURU�PHVVDJH�ZLOO�DSSHDU���

�

�
�

��� )L[�WKH�VHUYLFH�RU�8,&�DQG�SUHVV�VDYH�FKDQJHV�DJDLQ��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
�

��� 3UHVV�2.���
�
�
�
�
�
�
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Chapter 9 - Modify Unit Identification Code 
�

��� )URP�WKH�“Main Screen”�SUHVV�WKH�“CSN/UIC”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU���
�

�
�

��� 3UHVV�“Add/Modify UIC”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU���
�

�
�

��� 8VH�WKH�SXOO�GRZQ�EHVLGH�WKH�ILUVW�8,&�WR�ILQG�WKH�8,&�WR�PRGLI\���
�

��� 0DNH�WKH�FKDQJHV�DQG�SUHVV�“Save Changes”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU���
�
/$5$�9HUVLRQ������
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�

�
�

��� 3UHVV�“OK”���
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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Chapter 10 - Completing/reviewing an existing sample 
�

��� 8VH�WKH�GRZQ�DUURZ�WR�VHOHFW�WKH�“CSN”�RU�VHOHFW�WKH�FVQ�LQ�WKH�LQFRPSOHWH�ZLQGRZ�DW�WKH�XSSHU�
ULJKW�KDG�FRUQHU�RI�WKH�VFUHHQ��8VH�WKH�ULJKW������DQG�OHIW��!!��DUURZV�WR�VHOHFW�D�VDPSOH�WR�
FRPSOHWH�RU�UHYLHZ��1RW�FRPSOHWLQJ�VDPSOHV�LQ�WKH�LQFRPSOHWH�VDPSOHV�ER[�ZLOO�VWRS�\RX�IURP�
WUDQVIHUULQJ�GDWD�WR�DQRWKHU�ODE���

�

�
�

��� 3UHVV�“Use This Sample”�WDE��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU���
�

�
�

��� 3UHVV�“Yes”�DQG�IROORZ�VWHSV�������LQ�FKDSWHU����,I�WKH�VDPSOH�LV�FRPSOHWHG�\RX�ZLOO�QRW�EH�DEOH�
WR�FKDQJH�DQ\�GDWD�EXW�ZLOO�EH�DEOH�WR�YLHZ�WKH�KLVWRU\�OLVWLQJ�UHSRUW��

�
�
�
�
�
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Chapter 11 – Reports 
 

1. Components Enrolled Report�
 

        Note: Components Enrolled Report is done at the end of every month to show the  
             command what components are in the oil program, when they were last sampled, and if  
             they are delinquent.  

�

D�����)URP�WKH�“Main Screen”�SUHVV�WKH�“Reports”�WDE��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU���
�

�
�

E�����&OLFN�RQ�“Components Enrolled Report”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU���
�

�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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�
�

� F������8VH�WKH�VFUROO�GRZQ�WR�VHOHFW�RQH�RU�PRUH�8,&�'(7V�RU�QR�VHOHFWLRQ�ZLOO�SULQW�DOO�8,&V��6RUW�LV��
��������������������VHUYLFH��&RPPDQG�W\SH��8,&��'(7�RUGHU��3DJH�EUHDN�DW�HDFK�FKDQJH���
�

G�����3UHVV�“View Report”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU���
�

�
�

H�����,I�PXOWLSOH�8,&V�DUH�VHOHFWHG�HDFK�UHSRUW�ZLOO�DSSHDU�VHSDUDWHO\��,I�D�8,&�KDV�QR�VDPSOHV�D�QR�
�������UHFRUGV�IRXQG�PDWFKLQJ�VHOHFWHG�FULWHULD�ER[�ZLOO�DSSHDU���

�
2. Equipment Samples Log�

�

D�����&OLFN�RQ “Equipment Sample Log”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU���
�
�

�
�
�
�
�
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�
�

E�����8VH�WKH�SXOO�GRZQ�WR�VHOHFW�RQH�RU�PRUH�8,&�'(7V�RU�QR�VHOHFWLRQ�ZLOO�SULQW�DOO�8,&�'(7V���
�������6RUW�LV�VHUYLFH��&RPPDQG�W\SH��8,&��'(7�RUGHU��3DJH�EUHDN�DW�HDFK�FKDQJH��“Date”�LV��
�������UHTXLUHG�DQG�WKH�SXOO�GRZQ�ZLOO�GLVSOD\�D�FDOHQGDU���

�

F�����3UHVV�“View Report”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��,I�D�8,&�KDV�QR�VDPSOHV�D�QR�
�������UHFRUGV�IRXQG�PDWFKLQJ�VHOHFWHG�FULWHULD�ER[�ZLOO�DSSHDU���

�

�
�

3. History Listing Report 
 

        Note: History Listing Report would be run if one is lost or a squadron has called for one.  
 

D�����&OLFN�RQ “History Listing Report”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU���
�
�
�
�
�
�
�
�

/$5$�9HUVLRQ������
������������ � � � � � � � � � � �������

Downloaded from https://www.everyspec.com



NAVAIR 17-15-50.2 
TM 38-01-2 
T.O. 33-1-37-2 
CGTO 33-1-37-2 

3�28 

�
�

E�����8VH�WKH�SXOO�GRZQV�WR�VHOHFW�“CSN”�RU�“EISN” LQ�WKH�ZKLWH�ER[HV��“Date” LV�UHTXLUHG�DQG�WKH��
�������SXOO�GRZQ�ZLOO�GLVSOD\�D�FDOHQGDU���

�

F�����3UHVV�“View Report”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU���
�

�
�

G�����3UHVV�“Yes”�DQG�WKH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU���
�
�
�
�
�
�
�
�
�
�
�
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�
�

H�����3UHVV�“No”�DQG�WKH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU���
�

�
�

4. JOAP Monthly Workload Summary Report�
 

Note: JOAP Monthly Workload Summary Report is done at the end of every month to show 
the lab what samples were done that month by UIC.  

 
 

D�����&OLFN�RQ�“JOAP Monthly Workload Summary Report”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU����
���������
�
�
�
�
�
�
�
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�

�

�
�

5. Monthly Activity Report�
Note: “Monthly Activity Report” is done at the end of every month to show the command 
what samples were run in that month.  
D�����&OLFN�RQ�“Monthly Activity Report”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU����

�

�
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� E�����8VH�WKH�SXOO�GRZQ�WR�VHOHFW�RQH�RU�PRUH�8,&�'(7V�RU�QR�VHOHFWLRQ�ZLOO�SULQW�DOO�8,&�'(7V���
� �������6RUW�LV�VHUYLFH��FRPPDQG�W\SH��8,&��'(7�RUGHU���3DJH�EUHDN�DW�HDFK�FKDQJH��'DWH�LV��
� �������UHTXLUHG�DQG�WKH�SXOO�GRZQ�ZLOO�GLVSOD\�D�FDOHQGDU��
�

� F�����3UHVV�“View Report”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU���
�

 
�
� G�����,I�D�8,&�KDV�QR�VDPSOHV�D�QR�VDPSOHV�D�QR�UHFRUGV�IRXQG�PDWFKLQJ�VHOHFWHG�FULWHULD�ER[�ZLOO��
��������������������DSSHDU��
�

6. PPM Report�
�

D�����&OLFN�RQ�330�UHSRUW�DQG�WKH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��8VH�WKH�SXOO�GRZQV�WR�VHOHFW�
�������RSWLRQV�LQ�DQ\�RI�WKH�ZKLWH�ER[HV��
�

 
�
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E�����7R�SULQW�DOO�WKH�330�WDEOHV�OHDYH�WKH�ZKLWH�ER[HV�EODQN��,I�DOO�WKH�ZKLWH�ER[HV�DUH�OHIW��
�������EODQN�WKH�ILOH�ZLOO�JR�GLUHFWO\�WR�WKH�SULQWHU���
�

F�����3UHVV�“View Report”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
7. TEC Report�

D�����&OLFN�RQ�“TEC Report”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
�
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� E����8VH�WKH�SXOO�GRZQV�WR�VHOHFW�RSWLRQV�LQ�DQ\�RI�WKH�ZKLWH�ER[HV��7R�SULQW�DOO�WKH�7(&��
�� �������WDEOHV�OHDYH�WKH�ZKLWH�ER[HV�EODQN��,I�DOO�ZKLWH�ER[HV�DUH�OHIW�EODQN�ILOH�ZLOO�JR�GLUHFWO\��
� �������WR�WKH�SULQWHU��,I�DOO�WKH�ZKLWH�ER[HV�DUH�OHIW�EODQN�WKH�ILOH�ZLOO�JR�GLUHFWO\�WR�WKH�SULQWHU���
�

F�����3UHVV�“View Report”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

 
�

8. Unreported Samples Report�
�

D�����&OLFN�RQ�“Unreported Samples Report”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
�

� E�����8VH�WKH�SXOO�GRZQV�WR�VHOHFW�RSWLRQ�LQ�DQ\�RI�WKH�ZKLWH�ER[HV��
� �

� F�����3UHVV�“View Report”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�
�
�

�
�
�
�
�
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Chapter 12 - Manage users (adding/deleting/modifying users) 
��� )URP�WKH�“Main Screen”�SUHVV�WKH�“Utilities”�WDE��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��,I�\RXU�XVHU�

DFFRXQW�LV�QRW�DXWKRUL]HG�\RX�ZLOO�QRW�VHH�WKH�XWLOLWLHV�WDE���
�

�
�

��� 3UHVV�“Manage Users”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
�
/$5$�9HUVLRQ������
������������ � � � � � � � � � � �������

Downloaded from https://www.everyspec.com



NAVAIR 17-15-50.2 
TM 38-01-2 
T.O. 33-1-37-2 
CGTO 33-1-37-2 

3�36 

��� 7R�UHVHW�D�SDVVZRUG�KLJKOLJKW�WKH�XVHUV�WR�EH�UHVHW�DQG�SUHVV�WKH�“Reset Password”�EXWWRQ��7KH�
IROORZLQJ�VFUHHQ�ZLOO�DSSHDU���

�

�
�

��� 3UHVV�“Yes”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��

�
�

��� 3UHVV�“OK”�DQG�WKH�SDVVZRUG�ZLOO�EH�FKDQJHG�WR�SDVVZRUG�
��� 7R�PRGLI\�D�XVHU��KLJKOLJKW�WKH�XVHU�WR�EH�PRGLILHG�DQG�SUHVV�“Manage User”��7KH�LQIRUPDWLRQ�

IRU�WKDW�XVHU�ZLOO�EH�ILOOHG�LQWR�WKH�ULJKW���6HH�VFUHHQ�EHORZ��
�

�
�

��� 0DNH�WKH�FKDQJHV�QHHGHG�DQG�SUHVV�“Commit Changes”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDUV��
�

�
/$5$�9HUVLRQ������
������������ � � � � � � � � � � �������

Downloaded from https://www.everyspec.com



NAVAIR 17-15-50.2 
TM 38-01-2 

T.O. 33-1-37-2 
CGTO 33-1-37-2 

3�37 

�

��� 3UHVV�“OK”� �
�

��� 7R�GHOHWH�D�XVHUV�KLJKOLJKW�WKH�XVHU�WR�EH�GHOHWHG�DQG�SUHVV�“Delete User”. 7KH�IROORZLQJ�
DQQRXQFHPHQW�ZLOO�DSSHDU��

�

�
�

��������3UHVV�“Yes”. 7KH�IROORZLQJ�DQQRXQFHPHQW�ZLOO�DSSHDU��
�

�
�

��������3UHVV�“Yes” WR�FRQILUP�  
�
�
�
�
�
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��������7R�DGG�D�XVHU��HQWHU�“User Code, “Username/Login”, “User Level”, Comments” and “Date 
          Modified” WR�WKH�ULJKW��
�

D������8VHU�/HYHOV�DUH��
�

���� $SSOLFDWLRQ�DGPLQ�±�SURJUDPPHU�RQO\�
�

���� /DE�XVHU�±�DFFHVV�WR�DOO�H[FHSW�XWLOLWLHV�
�

���� 5HDG�RQO\�±�DFFHVV�WR�UHSRUWV�RQO\��
�

���� /DE�$GPLQLVWUDWRU�±�DOO�
�

�����������3UHVV�“Add User” DQG�WKH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
�

�����������3UHVV�“OK”.�
�
 
�
�
�
�
�
�
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Chapter 13 - Create Backup 
 

Note: Backups need to be done every evening.�
 

��� )URP�WKH�“Main Screen”�SUHVV�WKH�“Utilities”�WDE��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU���
�

�
�

��� 3UHVV�“Create Backup”. 7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDUV��
�

�
�

��� 8VH�WKH�SXOO�GRZQ�WR�VHOHFW�GULYH�WKH�EDFNXS�LV�WR�EH�FRSLHG�WR��6HH�VFUHHQ�EHORZ��
�
�
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�

�
�

��� 3UHVV�“Create Backup”. 7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
�

��� 3UHVV�“OK”. �
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Chapter 14 Purge data�
 

Note: Purge data should be done once a month. 
 

1.�)URP�WKH�“Main Screen”�SUHVV�WKH�“Utilities”�WDE��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU�� 
�

 
 

2.�3UHVV�“Purge Data”. 7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDUV� 
 

 
 

3.�3UHVV�“Yes”. 7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU�  
 
 
 
 
 
 
 
 
 

/$5$�9HUVLRQ������
������������ � � � � � � � � � � �������

Downloaded from https://www.everyspec.com



NAVAIR 17-15-50.2 
TM 38-01-2 
T.O. 33-1-37-2 
CGTO 33-1-37-2 

3�42 

 
 

4.�8VH�WKH�SXOO�GRZQ�WR�VHOHFW�GULYH�WKH�EDFNXS�LV�WR�EH�FRSLHG�WR���
�

5.�3UHVV�“Purge and Create Backup”. 7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
�
�

6.�3UHVV�“OK”. �
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Chapter 15 – Create NOAP export data 
�

       Note: Create NOAP export data should be done once a month and sent to the NOAP  
     Office. This requires NA–17–15–50.1 
 

1.�)URP�WKH�“Main Screen”�SUHVV�WKH�“Utilities”�WDE��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU� 
�

 
 

2.�3UHVV�“Create daily NOAP transfer”. 7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
 

�
�

3.�8VH�WKH�SXOO�GRZQ�WR�VHOHFW�GULYH�WKH�EDFNXS�LV�WR�EH�FRSLHG�WR���
�

4.�3UHVV�“Create NOAP Export” WKHQ�VHQG�ILOH�WR��12$3#QDSRO�QDY\�PLO�
�
�
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Chapter 16 - Sample options 
 

              Note: Sample options gives you the ability to change sample information for a given  
              sample. 

 

1.�)URP�WKH�“Main Screen”�SUHVV�WKH�“Utilities”�WDE��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU���
�

�
�

2.�3UHVV�“Sample Options”. 7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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�
�

3.�(QWHU�D�VDPSOH�QXPEHU�RU�VHOHFW�D�&61�XVLQJ�WKH�SXOO�GRZQ�WKHQ�SUHVV�“Find”�WR�UHWULHYH�WKH�
VDPSOH�\RX�QHHG�WR�FKDQJH���

�

4.�+LJKOLJKW�WKH�VDPSOH�DQG�SUHVV�“Edit This Sample”. 7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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�

5.�0DNH�WKH�QHHGHG�FKDQJHV�WR�WKH�ERWWRP�KDOI�DQG�SUHVV�“Save All Changes”. 7KH�IROORZLQJ�
VFUHHQ�ZLOO�DSSHDU��

�

�
�

6.�3UHVV�“OK”�
�

7.�7R�GHOHWH�D�VDPSOH��KLJKOLJKW�WKH�VDPSOH��6HH�VFUHHQ�EHORZ��
�

�
�
�
�
�
�
�
�

�
�
�
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�
�

8.�3UHVV�“Delete This Sample”. 7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��

�
�

9.�3UHVV�“Yes”. 7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDUV� 

 
 

       ��� 3UHVV�“Yes”�WR�FRQILUP��
�

�
�

       ��� 3UHVV�“OK”��
�
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Chapter 17 - Sample count to display on history listing 
 

   Note: Sample count to display on history listing determines how many samples will appear 
             on the history listing report. 

 

��� )URP�WKH�“Main Screen”�SUHVV�WKH�“Utilities”�WDE��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
�

��� 3UHVV�“Sample Count to Display on History Listing”. 7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
�

��� 3UHVV�“Yes”. 7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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�

��� (QWHU�WKH�QXPEHU�RI�VDPSOHV�WR�DSSHDU�RQ�WKH�KLVWRU\�OLVWLQJ�UHSRUW���
�

��� 3UHVV�“OK”. 7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
�

��� 3UHVV�“OK”. �
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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Chapter 18 - Transfer by UIC/Component 
 

��� )URP�WKH�“Main Screen”�SUHVV�WKH�“Utilities”�WDE��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
�

��� 3UHVV “Transfer by UIC/Component”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
�
�
�
�
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��� 8VH�WKH�SXOO�GRZQ�WR�VHOHFW�WKH�GULYH�WKH�ILOH�LV�WR�EH�FRSLHG�WR��
�

��� +LJKOLJKW�WKH�UIC(s)��CSN(s)��RU�EISN(s)�WR�EH�WUDQVIHUUHG��
�

��� 'HSHQGLQJ�RQ�\RXU�VHOHFWLRQ�RQ�VWHS����SUHVV�“Transfer UIC(s)”, “Transfer Component(s)”, or 
“Transfer End Item(s).�

�

Note: If you forget to select a drive, the following message will appear: 
�

�
�

��� 3UHVV�“OK”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
�

��� 3UHVV�“OK”���
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
/$5$�9HUVLRQ������
����������� � � � � � � � � � � �������

Downloaded from https://www.everyspec.com



NAVAIR 17-15-50.2 
TM 38-01-2 
T.O. 33-1-37-2 
CGTO 33-1-37-2 

3�52 

Chapter 19 - Import transfer files 
 

��� )URP�WKH�“Main Screen”�SUHVV�WKH�“Utilities”�WDE��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
�

��� 3UHVV�“Import Transfer Files”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
�

��� 8VH�WKH�SXOO�GRZQ�WR�VHOHFW�WKH�GULYH�WKH�ILOH�ZLOO�JR�WR��
�

��� 3UHVV�“Browse”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
/$5$�9HUVLRQ������
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�

�
�

��� 3UHVV�“OK”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
�

��� 6HOHFW�RQH�RI�WKH�ILOHV�WR�EH�LPSRUWHG�DQG�SUHVV�“Open”��)RU�H[DPSOH��LI�\RX�ZDQW�WR�LPSRUW�&61�
$�������������VHOHFW�RQH�RI�WKH�ILYH�ILOHV�VWDUWLQJ�ZLWK�WKDW�&61�QXPEHU��7KH�IROORZLQJ�VFUHHQ�
ZLOO�DSSHDU��

�

�
�

��� 3UHVV�“OK”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�
�
�
�
�
�
�
/$5$�9HUVLRQ������
����������� � � � � � � � � � � �������

Downloaded from https://www.everyspec.com



NAVAIR 17-15-50.2 
TM 38-01-2 
T.O. 33-1-37-2 
CGTO 33-1-37-2 

3�54 

�
�

��� 3UHVV�“Import Data”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
�

��� 3UHVV�“OK”���
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

/$5$�9HUVLRQ������
����������� � � � � � � � � � � �������

Downloaded from https://www.everyspec.com



NAVAIR 17-15-50.2 
TM 38-01-2 

T.O. 33-1-37-2 
CGTO 33-1-37-2 

3�55 

Chapter 20 Move sample to CSN 
 

       Note: Move sample to CSN takes a sample entered under the wrong CSN and moves it to the  
                 correct CSN. If the TEC’s are different the sample needs to be deleted then reentered. 
 

��� )URP�WKH�“Main Screen”�SUHVV�WKH�“Utilities”�WDE��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU���
�

�
�

��� 2Q�WKH�ER[�“Move Sample To CSN”��XVH�WKH�SXOO�GRZQ�RQ�WKH�OHIW�WR�VHOHFW�WKH�VDPSOH�QXPEHU�
WR�EH�PRYHG��8VH�WKH�SXOO�GRZQ�WR�WKH�ULJKW�WR�VHOHFW�WKH�&61�WR�UHFHLYH�WKH�VDPSOH��7KH�
IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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�

��� 3UHVV�“Set this Sample to this CSN”. 7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
��

�
�

��� 3UHVV�“Yes”. ,I�WKH�WZR�&61V�KDYH�GLIIHUHQW�7(&V��WKH�IROORZLQJ�PHVVDJH�ZLOO�DSSHDU��

�
�

� $W�WKLV�WLPH��WKH�VDPSOH�FDQQRW�EH�PRYHG�WR�WKDW�FRPSRQHQW��<RX�PXVW�GHOHWH�WKH�VDPSOH�DQG�
UHGR�LW�

��� 3UHVV�“OK” DQG�UHGR�VWHSV���WKUX����,I�HYHU\WKLQJ�LV�RN��WKH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
�

��� 3UHVV�“OK”.�
/$5$�9HUVLRQ������
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Chapter 21 - Update/consolidate CSN numbers 
 
       Note: “Update/consolidate CSN numbers” will perform the following: 

a. Takes all the samples entered under the wrong CSN and moves it to the correct 
CSN.  

b. Takes all of the samples associated with a CSN and moves them to another existing 
CSN.  

                 For example, if a transfer disk brought CSN A232521653 into your system and you  
                 already had that CSN under the correct format (CSN of A232-52-1653).   
                 Update/consolidate CSN numbers would merge the A232521653 samples under  
                 A232-52-1653 with the correct CSN. If the TEC’s are different the TEC needs to be  
                 changed to the accepting TEC.  
�

��� )URP�WKH�“Main Screen”�SUHVV�WKH�“Utilities”�WDE��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

 
�

��� 6HOHFW�WKH�&61�RQ�WKH�ULJKW��WKH�ZURQJ�RQH��DQG�WKH�&61�RQ�WKH�OHIW��WKH�FRUUHFW�RQH����
�

��� 3UHVV�“Move into CSN”. 7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
 
 
 
 
 
 
 
/$5$�9HUVLRQ������
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�

��� 3UHVV�“Yes”. 7KH�IROORZLQJ�PHVVDJH�ZLOO�DSSHDU��
�

 
�

5.� 3UHVV�“OK”.  
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Chapter 22 - E-mail database to NOAP office 
�

:KHQ�WKHUH�DUH�SUREOHPV�ZLWK�\RXU�GDWDEDVH�\RX�QHHG�WR�FDOO�12$3�DQG�WKH\�PD\�DVN�\RX�WR�H�PDLO�
\RXU�GDWDEDVH���
�

��� *HW�LQWR�P\�FRPSXWHU��
�

���������6HOHFW�IROGHU�RSWLRQV��
�

���������&KRRVH�ILOH�W\SH��
�

���������&OLFN�RQ�DGYDQFHG��
�

���������&KHFN�DOZD\V�VKRZ�H[WHQVLRQV��
�

���������3XW�LQ�WKH�GLVNHWWH�RU�H[WHUQDO�KDUG�GULYH�WR�D�FRPSXWHU���
�

���������'RXEOH�FOLFN�RQ�P\�FRPSXWHU��
�

���������'RXEOH�FOLFN�F��GULYH��
�

���������'RXEOH�FOLFN�ODUDBYE��
�

��������'RXEOH�FOLFN�ODUD��
�

��������5LJKW�FOLFN�RQ�ODUDBGE�PGE��
����

��������6HOHFW�FRS\��
�

��������'RXEOH�FOLFN�RQ�P\�FRPSXWHU��
�

��������'RXEOH�FOLFN�RQ�D��GULYH��RU�H[WHUQDO�KDUG�GULYH��
�

��������5LJKW�FOLFN�DQG�VHOHFW�SDVWH��
�

��������5LJKW�FOLFN�RQ�ODUDBGE�PGE��
�

��������6HOHFW�UHQDPH��
�

��������&KDQJH�PGE�WR�W[W��
�

��������3UHVV�HQWHU��
�

��������(�PDLO�WKH�ILOH�WR�WKH�12$3�RIILFH���
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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�

Appendix A - Definitions 
�

5-10 microns ±�'LVSOD\HG�RQ�WKH�3DUWLFOH�FRXQW�VFUHHQ�DQG�+LVWRU\�/LVWLQJ�UH��
1XPHULF�ILHOG�HQWHUHG�IURP�GDWD�JHQHUDWHG�IURP�WKH�SDUWLFOH�FRXQWHU�PDFKLQH���
�

10-25 microns ±�'LVSOD\HG�RQ�WKH�3DUWLFOH�FRXQW�VFUHHQ�DQG�+LVWRU\�/LVWLQJ�UHSRUW���
1XPHULF�ILHOG�HQWHUHG�IURP�GDWD�JHQHUDWHG�IURP�WKH�SDUWLFOH�FRXQWHU�PDFKLQH���
�

25-50 microns ±�'LVSOD\HG�RQ�WKH�3DUWLFOH�FRXQW�VFUHHQ�DQG�+LVWRU\�/LVWLQJ�UHSRUW���
1XPHULF�ILHOG�HQWHUHG�IURP�GDWD�JHQHUDWHG�IURP�WKH�SDUWLFOH�FRXQWHU�PDFKLQH���
�

50-100 microns ±�'LVSOD\HG�RQ�WKH�3DUWLFOH�FRXQW�VFUHHQ�DQG�+LVWRU\�/LVWLQJ�UHSRU�
1XPHULF�ILHOG�HQWHUHG�IURP�GDWD�JHQHUDWHG�IURP�WKH�SDUWLFOH�FRXQWHU�PDFKLQH���
�

(>) 100 microns ±�'LVSOD\HG�RQ�WKH�3DUWLFOH�FRXQW�VFUHHQ�DQG�+LVWRU\�/LVWLQJ�UHSRUW��1XPHULF�ILHOG�
HQWHUHG�IURP�GDWD�JHQHUDWHG�IURP�WKH�SDUWLFOH�FRXQWHU�PDFKLQH���
 

Abnormal Range ±�'LVSOD\HG�RQ�WKH�+LVWRU\�/LVWLQJ�UHSRUW�DQG�330�UDQJH�UHSRUW���
1XPHULF�ILHOG�IURP�WKH�-2$3�PDQXDO�FRUUHVSRQGLQJ�WR�WKH�UDQJH�RI�QXPEHUV�XQDFFHSWDEOH�IRU�D�
VSHFLILF�7(&��8VHG�WR�GHWHUPLQH�LI�D�VDPSOH�IDLOHG���
 

Abnormal Trend ±�'LVSOD\HG�RQ�WKH�+LVWRU\�/LVWLQJ�UHSRUW�DQG�330�UDQJH�UHSRUW��1XPHULF�ILHOG�IURP�
WKH�-2$3�PDQXDO�FRUUHVSRQGLQJ�WR�XQDFFHSWDEOH�WUHQG�IRU�D�VSHFLILF�7(&��8VHG�WR�GHWHUPLQH�LI�D�
VDPSOH�IDLO��

�

Address ±�'LVSOD\HG�RQ�WKH�8,&�VHWXS�VFUHHQ��0RQWKO\�$FWLYLW\�UHSRUW��DQG�&RPSRQHQWV�(QUROOHG�
UHSRUW��$GGUHVV�LV�WKH�VWUHHW�RU�32�ER[�RI�WKH�XQLW��
�

Advice ±�'LVSOD\HG�RQ�WKH�PDLQ�VFUHHQ��7DE��ZKHQ�SUHVVHG��DOORZV�ILQGLQJV�DQG�UHFRPPHQG�
DQG�FRPSOHWHG���
�

AES ��'LVSOD\HG�RQ�WKH�PDLQ�VFUHHQ��7DE��ZKHQ�SUHVVHG��DOORZV�VSHFWURPHWHU�GDWD�WR�EH�HQWHUHG�RU�
WUDQVIHUUHG�LQWR�WKH�VDPSOH���
�

Automatic ±�'LVSOD\HG�RQ�WKH�$(6�VFUHHQ��:KHQ�SUHVVHG�DOORZV�VSHFWURPHWHU�GDWD�WR�EH�
WUDQVIHUUHG�LQWR�WKH�VDPSOH���
�

Average Days in Transit ±�'LVSOD\HG�RQ�WKH�0RQWKO\�$FWLYLW\�UHSRUW���
�

BunoHullBumper ��'LVSOD\HG�RQ�WKH�&61�VHWXS�VFUHHQ��%XQRKXOOEXPSHU�LV�WKH�EXQR�QXPEHU��KXOO�
QXPEHU�RU�EXPSHU�QXPEHU�GHSHQGLQJ�RQ�LI�WKH�FRPSRQHQW�FRPHV�IURP�D�SODQH��VKLS�RU�WUXFN��
(QWHUHG�IURP�''�������
�

Buno/Hull/Bumper ��'LVSOD\HG�RQ�WKH�6DPSOH�VFUHHQ��%XQR�+XOO�%XPSHU�LV�WKH�EXQR�QXPEHU��KXOO�
QXPEHU�RU�EXPSHU�QXPEHU�GHSHQGLQJ�RQ�LI�WKH�FRPSRQHQW�FRPH�IURP�D�SODQH��VKLS�RU�WUXFN���
�

City ��'LVSOD\HG�RQ�WKH�8,&�VHWXS�VFUHHQ��&LW\�LV�WKH�FLW\�RI�WKH�XQLW���
 

Class ±�'LVSOD\HG�RQ�WKH�3DUWLFOH�FRXQW�VFUHHQ�DQG�+LVWRU\�/LVWLQJ�UHSRUW��1XPHULF�ILHOG�HQWHUHG�IURP�
GDWD�JHQHUDWHG�IURP�WKH�SDUWLFOH�FRXQWHU�PDFKLQH���
�

Command ��'LVSOD\HG�RQ�WKH�8,&�VHWXS�VFUHHQ�DQG�+LVWRU\�OLVWLQJ�UHSRUW��8VXDOO\�ILOOHG�LQ�E\�
FRPPDQGLQJ�RIILFHU�RI�WKH�XQLW���
�

Command Type ��'LVSOD\HG�RQ�WKH�8,&�VHWXS�VFUHHQ��8VHG�IRU�D�VRUW�WR�FDXVH�D�SDJH�EUHDN���
6RUW�LV�VHUYLFH��&RPPDQG�W\SH��8,&��'(7�RUGHU���
�

CompMod ��'LVSOD\HG�RQ�WKH�7(&�UHSRUW��&RPS0RG�LV�WKH�FRPSRQHQW�PRGHO�IRU�WKH�FRPSRQHQW�WKDW�
FRUUHVSRQGV�WR�WKH�7(&�DQG�HQG�LWHP�PRGHO�QXPEHU��

/$5$�9HUVLRQ������
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Comp Model ��'LVSOD\HG�RQ�WKH�+LVWRU\�OLVWLQJ�UHSRUW��0RQWKO\�$FWLYLW\�UHSRUW���
&RPSRQHQWV�(QUROOHG�UHSRUW��DQG�(TXLSPHQW�6DPSOH�/RJ��&RPS�0RGHO�LV�WKH�FRPSRQHQW�PRGHO�IRU�
WKH�FRPSRQHQW�WKDW�FRUUHVSRQGV�WR�WKH�7(&�DQG�HQG�LWHP�PRGHO�QXPEHU���
�

Component S/N ��'LVSOD\HG�RQ�WKH�+LVWRU\�OLVWLQJ�UHSRUW�DQG�PDLQ�VFUHHQ��&RPSRQHQWV�6�1�LV�WKH�
FRPSRQHQW�VHULDO�QXPEHU�IRU�WKH�FRPSRQHQW���
 

Components Delinquent ��'LVSOD\HG�RQ�WKH�&RPSRQHQWV�(QUROOHG�UHSRUW��'LVSOD\V�WKH�QXPEHU�RI�
VDPSOHV�SDVW�GXH��
�

Components Enrolled ��'LVSOD\HG�RQ�WKH�&RPSRQHQWV�(QUROOHG�UHSRUW��'LVSOD\QXPEHU�RI�VDPSOHV�LQ�
WKH�-2$3�SURJUDP���
 

Crackle ±�'LVSOD\HG�RQ�3376�VFUHHQ��$GYLFH�VFUHHQ��DQG�+LVWRU\�/LVWLQJ�UHSRUW��
'LVSOD\V�WKH�UHVXOWV�RI�WKH�FUDFNOH�WHVW��3DVV�)DLO���

�

CSN ��'LVSOD\HG�RQ�WKH�&RPSRQHQWV�(QUROOHG�UHSRUW��0RQWKO\�$FWLYLW\�UHSRUW��8QUHSRUWHG�UHSRUW��DQG�
(TXLSPHQW�6DPSOH�/RJ��8WLOLWLHV�VFUHHQ��6DPSOH�VHWXS�VFUHHQ��&61�VHWXS�VFUHHQ�DQG�WUDQVIHU�VHWXS�
VFUHHQ��&61�LV�WKH�FRPSRQHQW�VHULDO�QXPEHU�IRU�WKH�FRPSRQHQW��(QWHUHG�IURP�''�������
�

CSN/UIC ��'LVSOD\HG�RQ�WKH�PDLQ�VFUHHQ��7DE��ZKHQ�SUHVVHG�DOORZV�8,&�DQG�&61�PDLQWHQDQFH�WR�
EH�SHUIRUPHG��
�

Customer Tracking ±�'LVSOD\HG�RQ�WKH�VDPSOH�VFUHHQ��7KH�VDPSOH�QXPEHU�IRXQG�RQ�WKH�''�������
�

Date Analyzed ±�'LVSOD\�RQ�WKH�VDPSOH�VFUHHQ��7KH�GDWH�WKH�VDPSOH�ZDV�DQDO\]HG��(QWHUHG�IURP�
''������
�

Date Modified�±�'LVSOD\HG�RQ�WKH�VHOHFW�D�XVHU�VFUHHQ��7KH�GDWH�WKH�XVHU�GDWD�ZDV�PRGLILHG��
�

Dates Between ±�'LVSOD\HG�RQ�12$3�([SRUW�DQG�5HSRUWV�VFUHHQ��$�GDWH�UDQJH�WR�QDUURZ�GRZQ�WKH�
UHVXOWV�RI�D�UHTXHVW�IRU�GDWD���
 

DateSampleAnalyzed ��'LVSOD\HG�RQ�WKH�0RQWKO\�$FWLYLW\�UHSRUW��(TXLSPHQW�6DPSOH�/RJ�DQG�+LVWRU\�
/LVWLQJ�UHSRUW��'DWH�WKH�VDPSOH�ZDV�DQDO\]HG�E\�WKH�ODE���
 

DateSample Received – 'LVSOD\HG�RQ�WKH�(TXLSPHQW�6DPSOH�/RJ�DQG�+LVWRU\�/LVWLQJ�UHSRUW��'DWH�
WKH�VDPSOH�ZDV�UHFHLYHG�E\�WKH�ODE���
�

DateSampleReported ��'LVSOD\HG�RQ�WKH�8QUHSRUWHG�6DPSOH�UHSRUW�DQG�6DPSOH�6HWXS�VFUHHQ��'DWH�
WKH�VDPSOH�ZDV�UHSRUWHG�E\�WKH�ODE���
�

DateSampleTaken ±�'LVSOD\HG�RQ�WKH�&RPSRQHQWV�(QUROOHG�UHSRUW�DQG�6DPSOH�6HWXS�VFUHHQ��'DWH�
WKH�VDPSOH�WDNHQ���
�

Date Taken ��'LVSOD\HG�RQ�WKH�+LVWRU\�/LVWLQJ�UHSRUW�DQG�6DPSOH�VFUHHQ��'DWH�WKH�VDPSOH�WDNHQ���
�

Days Trans ��'LVSOD\HG�RQ�WKH�0RQWKO\�$FWLYLW\�UHSRUW��'LVSOD\V�WKH�QXPEHU�RI�GD\V�EHWZHHQ�WKH�GDWH�
WKH�VDPSOH�ZDV�WDNHQ�DQG�ZKHQ�WKH�VDPSOH�ZDV�DQDO\]HG��
�

DD2026 ±�)RUP�ILOOHG�RXW�E\�WKH�FXVWRPHU�DQG�GHOLYHUHG�ZLWK�WKH�RLO�VDPSOH�ZLWK�GDWD�VSHFLILF�WR�
D�FRPSRQHQW��
��

DET ��'LVSOD\HG�RQ�WKH�8,&�VHWXS�VFUHHQ��+LVWRU\�/LVWLQJ�UHSRUW��0RQWKO\�$FWLYLW\�UHSRUW��DQG�
&RPSRQHQWV�(QUROOHG�UHSRUW��8VHG�IRU�D�VRUW�WR�FDXVH�D�SDJH�EUHDN��6RLV�VHUYLFH��&RPPDQG�W\SH��
8,&��'(7�RUGHU���
�

E-Mail ��'LVSOD\HG�RQ�WKH�8,&�VHWXS�VFUHHQ��)LOOHG�LQ�E\�H�PDLO�DGGUHVV�RI�WKH�32&�
�

EIMOD ��'LVSOD\HG�RQ�WKH�&RPSRQHQWV�(QUROOHG�UHSRUW��DQG�7(&�UHSRUW��(,02'�LV�WKH�PRGHO�QXPEHU�
IRU�WKH�HQG�LWHP�WKH�FRPSRQHQW�LV�DWWDFKHG�WR�WKDW�FRUUHVSRQG�WR�WKH�7(&�DQG�FRPSRQHQW�PRGHO��

/$5$�9HUVLRQ������
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EISN ��'LVSOD\HG�RQ�WKH�&RPSRQHQW�(QUROOHG�UHSRUW��0RQWKO\�$FWLYLW\�UHSRUW��(TXLSPHQW�6DPSOH�/RJ��
DQG�6DPSOH�VFUHHQ��DQG�&61�VHWXS�VFUHHQ��(,61�LV�WKH�VHULDO�QXPEHU�IRU�WKH�FRPSRQHQW�HQG�LWHP�
WKH�FRPSRQHQW�LV�DWWDFKHG�WR��(QWHUHG�IURP�''�������
�

EnditemModel ��'LVSOD\HG�RQ�WKH�+LVWRU\�/LVWLQJ�UHSRUW��(QG,WHP0RGHO�LV�WKH�PRGHO�QXPEHU�IRU�WKH�
HQG�LWHP�WKH�FRPSRQHQW�LV�DWWDFKHG�WR�WKDW�FRUUHVSRQGV�WR�WKH�7(&�DQG�FRPSRQHQW�PRGHO��
�

EndItemS/N ��'LVSOD\HG�RQ�WKH�+LVWRU\�/LVWLQJ��(QG,WHP6�1�LV�WKH�VHULDO�QXPEHU�IRU�WKH�FRPSRQHQW�
HQG�LWHP�WKH�FRPSRQHQW�LV�DWWDFKHG�WR��(QWHUHG�IURP�''�������
�

FAX ��'LVSOD\HG�RQ�WKH�8,&�VHWXS�VFUHHQ��)$;�LV�WKH�ID[�QXPEHU�RI�WKH�XQLW���
 

Findings/Recommend�±�'LVSOD\HG�RQ�WKH�+LVWRU\�/LVWLQJ�UHSRUW��&RPSRQHQWV�(QUROOHG�UHSRUW��
0RQWKO\�$FWLYLW\�UHSRUW��DQG�$GYLFH�VFUHHQ��&KRVHQ�IURP�D�OLVW�WHOOV�WKH�VWDWXV�RI�WKH�RLO�VDPSOHG���
�

Flash Point ��'LVSOD\HG�RQ�3376�VFUHHQ��$GYLFH�VFUHHQ��DQG�+LVWRU\�/LVWLQJ�UHSRUW��'LVSOD\V�WKH�
UHVXOWV�RI�WKH�IODVK�SRLQW�WHVW���
�

Fuel Dil % ��'LVSOD\HG�RQ�3376�VFUHHQ��$GYLFH�VFUHHQ��DQG�+LVWRU\�/LVWLQJ�UHSRUW��'LVSOD\V�WKH�
UHVXOWV�RI�WKH�IXHO�WHVW��3HUFHQW�RI�IXHO�LQ�WKH�RLO��
�

High Range ��'LVSOD\HG�RQ�WKH�+LVWRU\�/LVWLQJ�UHSRUW�DQG�330�UDQJH�UHSRUW��1XPHULF�ILHOG�IURP�WKH�
-2$3�PDQXDO�FRUUHVSRQGLQJ�WR�WKH�UDQJH�RI�QXPEHUV�XQDFFHSWDEOH�IRU�D�VSHFLILF�7(&��8VHG�WR�
GHWHUPLQH�LI�D�VDPSOH�IDLOHG���
 

Hot Sample ±�'LVSOD\HG�RQ�WKH�6DPSOH�VFUHHQ�DQG�6DPSOH�VHWXS�VFUHHQ��+RW�VDPSOH�LV�SDVV�IDLO��
(QWHUHG�IURP�''�������
�

Incomplete Samples ��'LVSOD\HG�RQ�WKH�PDLQ�VFUHHQ��/LVWV�DOO�WKH�VDPSOHV�WKDW�KDYH�QRW�EHHQ�
FRPSOHWHG�E\�SUHVVLQJ�WKH�KLVWRU\�OLVWLQJ�EXWWRQ�RII�DGYLFH�VFUHHQ���
�

JOAP Manual ±�1$9$,5������������WKURXJK����8VHG�WR�GHWHUPLQH�SDVV�RU�IDLO�RI�VDPSOHV���
 

Lab Code ±�'LVSOD\HG�RQ�WKH�0DQDJH�XVHUV�VFUHHQ��&RGH�JLYHQ�WR�D�ODE���
�

LARA ��/XEULFDQWV�$QDO\VLV�DQG�5HVHDUFK�$SSOLFDWLRQ���
 

Manual ��'LVSOD\HG�RQ�WKH�$(6�VFUHHQ��:KHQ�SUHVVHG�DOORZV�VSHFWURPHWHU�GDWD�WR�EH�W\SHG�LQWR�WKH�
VDPSOH���
 

Marginal Range ��'LVSOD\HG�RQ�WKH�+LVWRU\�/LVWLQJ�UHSRUW�DQG�330�UDQJH�UHSRUW��1XPHULF�ILHOG�IURP�
WKH�-2$3�PDQXDO�FRUUHVSRQGLQJ�WR�WKH�UDQJH�RI�QXPEHUV�XQDFFHSWDEOH�IRU�D�VSHFLILF�7(&��8VHG�WR�
GHWHUPLQH�LI�D�VDPSOH�IDLOV��
�

NAPOL ±�1$32/�,QWHUQHW��1$9$,5¶V�YHUVLRQ�RI�D�VHFXUH�,QWHUQHW��,W�LV�UHTXLUHG�WR�KDYH�D�ORJLQ�WR�
DFFHVV���
�

Next Due ��'LVSOD\HG�RQ�WKH�&RPSRQHQWV�(QUROOHG�UHSRUW��'DWH�RU�KRXU�ZKHQ�QH[W�VDPSOH�LV�GXH�
�

NMCI ±�1DY\�0DULQH�&RUS�,QWHUQHW��
 

Normal Range ��'LVSOD\HG�RQ�WKH�+LVWRU\�/LVWLQJ�UHSRUW�DQG�330�UDQJH�UHSRUW��
1XPHULF�ILHOG�IURP�WKH�-2$3�PDQXDO�FRUUHVSRQGLQJ�WR�WKH�UDQJH�RI�QXPEHUV�XQDFFHSWDEOH�IRU�D�
VSHFLILF�7(&��8VHG�WR�GHWHUPLQH�D�VDPSOH�IDLO��
�

Number of Samples ��'LVSOD\HG�RQ�WKH�0RQWKO\�$FWLYLW\�UHSRUW��5HSRUWV�WKH�QXPEHU�RI�VDPSOHV�GRQH�
IRU�D�VSHFLILF�8,&��
�

Oil Added ��'LVSOD\HG�RQ�WKH�VDPSOH�VFUHHQ��+LVWRU\�/LVWLQJ�UHSRUW�DQG�6DPSOH�VHWXS�VFUHHQ��
(QWHUHG�IURP�''������
�
�

/$5$�9HUVLRQ������
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Oil Added Type ��'LVSOD\HG�RQ�WKH�6DPSOH�VHWXS�VFUHHQ��2LO�DGGHG�W\SH�LV�HLWKHU�KRXUV��PLOHV��HWF��
(QWHUHG�IURP�''�������
�

Oil Type ��'LVSOD\HG�RQ�WKH�VDPSOH�VFUHHQ�DQG�VDPSOH�VHWXS�VFUHHQ��2LO�W\SH�LV�WKH�W\SH�RI�RLO��
(QWHUHG�IURP�''�������
�

Particle Count ±�'LVSOD\HG�RQ�WKH�PDLQ�VFUHHQ��7DE��ZKHQ�SUHVVHG�DOORZV�SDUWLFOH�FRXQW�GDWD�WR�EH�
DGGHG���
�

Password ±�'LVSOD\HG�RQ�WKH�ORJLQ�VFUHHQ���
 

Phone ��'LVSOD\HG�RQ�WKH�8,&�VHWXS�VFUHHQ��3KRQH�LV�WKH�SKRQH�QXPEHU�RI�WKH�XQLW�
 

POC ��'LVSOD\HG�RQ�WKH�8,&�VHWXS�VFUHHQ��32&�LV�WKH�3RLQW�RI�&RQWDFW�RI�WKH�8QLW��
�

PPTS ±�'LVSOD\HG�RQ�WKH�PDLQ�VFUHHQ��7DE��ZKHQ�SUHVVHG�DOORZV�SK\VLFDO�SURSHUW\�WHVWV�GDWD�WR�EH�
DGGHG���
�

Reason ��'LVSOD\HG�RQ�WKH�6DPSOH�VFUHHQ�DQG�+LVWRU\�/LVWLQJ�UHSRUW��:K\�WKH�VDPSOH�ZDV�WDNHQ��
(QWHUHG�IURP�''�������
 

Remarks ��'LVSOD\HG�RQ�WKH�6DPSOH�VHWXS�VFUHHQ��3376��DQG�SDUWLFOH�FRXQW�VFUHHQV��$Q\�
LQIRUPDWLRQ�WKDW�QHHGV�WR�EH�SDVVHG�RQ�WR�WKH�FXVWRPHU���
�

Reports ±�'LVSOD\HG�RQ�WKH�PDLQ�VFUHHQ��7DE��ZKHQ�SUHVVHG�DOORZV�DFFHVV�WR�UHSRUWV���
�

Sample ±�'LVSOD\HG�RQ�WKH�PDLQ�VFUHHQ��7DE��ZKHQ�SUHVVHG�DOORZV�D�VDPSOH�WR�EH�DGGHG���
�

Sample # ±�'LVSOD\HG�RQ�WKH�PDLQ�VFUHHQ��6DPSOH���LV�FUHDWHG�E\�WKH�ODVW�QXPEHU�RI�WKH�\HDU��
IROORZHG�E\�WKH�PRQWK�QXPEHU��2FWREHU 2��1RYHPEHU 1�DQG�'HFHPEHU� �'��WKHQ�D�VHTXHQWLDO�
QXPEHU��([DPSOH�������ILUVW�VDPSOH�IRU�WKH�PRQWK�RI�0DUFK�LQ�WKH�\HDU��������
�

Sample Interval ��'LVSOD\HG�RQ�WKH�7(&�UHSRUW�DQG�+LVWRU\�/LVWLQJ�UHSRUW��+RZ�ORQJ�LV�DFFHSWDEOH�
EHWZHHQ�VDPSOHV���
 

Sample No ��'LVSOD\HG�RQ�WKH�VDPSOH�VFUHHQ��8QUHSRUWHG�6DPSOHV�UHSRUW�DQG�6DPSOH�VHWXS�VFUHHQ��
6DPSOH�1R�LV�FUHDWHG�E\�WKH�ODVW�QXPEHU�RI�WKH�\HDU��IROORZHG�E\�WKH�PRQWK�QXPEHU��2FWREHU� �2��
1RYHPEHU� �1�DQG�'HFHPEHU� �'��WKHQ�D�VHTXHQWLDO�QXPEHU��([DPSOH�������ILUVW�VDPSOH�IRU�WKH�
PRQWK�RI�0DUFK�LQ�WKH�\HDU��������
�

Sample Number ��'LVSOD\HG�RQ�WKH�&RPSRQHQWV�(QUROOHG�UHSRUW��0RQWKO\�$FWLYLW\�UHSRUW��(TXLSPHQW�
6DPSOH�/RJ��DQG�+LVWRU\�/LVWLQJ�UHSRUW��6DPSOH�QXPEHU�LV�FUHDWHG�E\�WKH�ODVW�QXPEHU�RI�WKH�\HDU��
IROORZHG�E\�WKH�PRQWK�QXPEHU��2FWREHU� �2��1RYHPEHU� �1�DQG�'HFHPEHU� �'��WKHQ�D�VHTXHQWLDO�
QXPEHU��([DPSOH�������ILUVW�VDPSOH�IRU�WKH�PRQWK�RI�0DUFK�LQ�WKH�\HDU�������6HUYLFH��
�

Since Oil Change ��'LVSOD\HG�RQ�WKH�VDPSOH�VFUHHQ��&RPSRQHQWV�(QUROOHG�UHSRUW��0RQWKO\�$FWLYLW\�
UHSRUW��DQG�6DPSOH�VHWXS�VFUHHQ��(QWHUHG�IURP�''������
�

Since Oil Change Type ��'LVSOD\HG�RQ�WKH�6DPSOH�VHWXS�VFUHHQ��(QWHUHG�IURP�''������
�

Since Overhaul ±�'LVSOD\HG�RQ�WKH�VDPSOH�VFUHHQ��&RPSRQHQWV�(QUROOHG�UHSRUW��0RQWKO\�$FWLYLW\�
UHSRUW��DQG�6DPSOH�VHWXS�VFUHHQ��(QWHUHG�IURP�''������
�

Since Overhaul Type���'LVSOD\HG�RQ�WKH�6DPSOH�VFUHHQ��(QWHUHG�IURP�''������
�

Soap�±�6TXDGURQ�2LO�$FFHVV�3URJUDP��8VHG�WR�FUHDWH�''�����DQG�NHHS�WUDFN�RI�VDPSOH�UHVXOWV��
�

Standard�±�'LVSOD\HG�RQ�WKH�3DUWLFOH�&RXQW�VFUHHQ��:KDW�VWDQGDUG�ZDV�XVHG�WR�GHWHUPLQH�WKH�FODVV"�
�

State�±�'LVSOD\HG�RQ�WKH�8,&�VHWXS�VFUHHQ��6WDWH�LV�WKH�VWDWH�RI�WKH�XQLW��
�

/$5$�9HUVLRQ������
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TAN�±�'LVSOD\HG�RQ�WKH�+LVWRU\�/LVWLQJ�UHSRUW��$GYLFH�VFUHHQ�DQG�3376�VFUHHQ��7RWDO�$FLG�1XPEHU�
IRU�WKH�VDPSOH��
�

TEC�±�'LVSOD\HG�RQ�WKH�+LVWRU\�/LVWLQJ�UHSRUW��8,&�VHWXS�VFUHHQ��&61�8,&�VFUHHQ��&61�VHWXS�
VFUHHQ��DQG�330�UHSRUW��7HFKQLFDO�HTXLSPHQW�FRGH�LV�FUHDWHG�WR�FRQQHFW�VSHFLILF�HTXLSPHQW�ZLWK�
WKHLU�OLPLWV��
�

Trend�±�'LVSOD\HG�RQ�WKH�+LVWRU\�/LVWLQJ�UHSRUW�DQG�$GYLFH�VFUHHQ��7UHQG�LV�FDOFXODWHG�E\�WDNLQJ�WKH�
ODVW�WZR�VDPSOHV�DQG�GLYLGLQJ�WKH�FKDQJH�LQ�330�IRU�D�VSHFLILF�HOHPHQW�RYHU�WKH�FKDQJH�LQ�KRXUV�
WLPHV�WHQ��
�

UIC ±�'LVSOD\HG�RQ�WKH�+LVWRU\�/LVWLQJ�UHSRUW��6DPSOH�VFUHHQ��0DLQ�VFUHHQ��&61�8,&�VFUHHQ��&61�
VHWXS�VFUHHQ��&RPSRQHQWV�(QUROOHG�UHSRUW��0RQWKO\�$FWLYLW\�UHSRUW��(TXLSPHQW�6DPSOH�/RJ��
8QUHSRUWHG�6DPSOH�/RJ��DQG�7UDQVIHU�6HWXS�VFUHHQ��8,&�LV�WKH�8QLW�RI�,GHQWLILFDWLRQ��7KH�ILUVW�
FKDUDFWHU�GLVWLQJXLVKHV�WKH�VHUYLFH�DQG���GLJLWV�UHSUHVHQW�WKH�FRPPDQG��
�

Unit Name�±�'LVSOD\HG�RQ�WKH�8,&�VHWXS�VFUHHQ��&RPSRQHQW�(QUROOHG�UHSRUW��DQG�0RQWKO\�$FWLYLW\�
UHSRUW��8QLW�1DPH�LV�WKH�QDPH�RI�WKH�XQLW��
�

Unit of VISC Measurement�±�'LVSOD\HG�RQ�WKH�$GYLFH�VFUHHQ�DQG�WKH�3376�VFUHHQ��(LWKHU�&3�RU�
&6��
�

User Code�±�'LVSOD\HG�RQ�WKH�0DQDJH�8VHUV�VFUHHQ��8VHU�&RGH�LV�HQWHUHG�E\�WKH�XVHU�FUHDWLQJ�WKH�
DFFRXQW��
�

User Comments���'LVSOD\HG�RQ�WKH�0DQDJH�8VHUV�VFUHHQ��8VHU�&RPPHQWV�DUH�HQWHUHG�E\�WKH�XVHU�
FUHDWLQJ�WKH�DFFRXQW��
�

User Level�±�'LVSOD\HG�RQ�WKH�0DQDJH�8VHUV�VFUHHQ��7KH�XVHU�OHYHOV�DUH�$SSOLFDWLRQ�DGPLQ�±�
SURJUDPPHU�RQO\��/DE�XVHU�±�DFFHVV�WR�DOO�H[FHSW�XWLOLWLHV��5HDG�RQO\�±�DFFHVV�WR�UHSRUWV�RQO\��/DE�
$GPLQLVWUDWRU�±�DOO��
�

User Name ��'LVSOD\HG�RQ�WKH�0DQDJH�8VHUV�VFUHHQ��8VHU�1DPH�LV�HQWHUHG�E\�WKH�XVHU�FUHDWLQJ�WKH�
DFFRXQW�DQG�XVHG�LQ�WKH�ORJLQ�SURFHVV��
�

Utilities�±�'LVSOD\HG�RQ�WKH�PDLQ�VFUHHQ��7DE��ZKHQ�SUHVVHG�DOORZV�DFFHVV�WR�XVHU�DFFRXQWV��WUDQVIHU�
GDWD��LPSRUW�GDWD��FRPELQH�VDPSOHV��EDFNXS��SXUJH��VDPSOH�FKDQJHV��DQG�PRYH�VDPSOHV��
�

VISC40 C�±�'LVSOD\HG�RQ�WKH�+LVWRU\�/LVWLQJ�UHSRUW��3376�VFUHHQ�DQG�$GYLFH�VFUHHQ��9,6&���LV�WKH�
YLVFRVLW\�DW�DURXQG����GHJUHHV�&��
�

VISC100 C���'LVSOD\HG�RQ�WKH�+LVWRU\�/LVWLQJ�UHSRUW��3376�VFUHHQ�DQG�$GYLFH�VFUHHQ��9,6&����LV�WKH�
YLVFRVLW\�DW�DURXQG�����GHJUHHV�&��
�

Water���'LVSOD\HG�RQ�WKH�+LVWRU\�/LVWLQJ�UHSRUW��3376�VFUHHQ�DQG�$GYLFH�VFUHHQ��:DWHU�LV�WKH�
DPRXQW�RI�ZDWHU�LQ�WKH�RLO��
�

ZIP�±�'LVSOD\HG�RQ�WKH�8,&�VHWXS�VFUHHQ��=,3�LV�WKH�]LS�FRGH�RI�WKH�XQLW��
�
�
�
�
�
�
�
�
�
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Appendix C - Install Instructions 
 

��� &DOO�WKH�12$3�RIILFH���������������H[W������WR�PDNH�VXUH�\RX�KDYH�WKH�PRVW�FXUUHQW�YHUVLRQ���
�

��� 3ODFH�WKH�&'�LQ�WKH�&'520�RI�WKH�Oasis FRPSXWHU�RU�ODSWRS���
�

��� 'RXEOH�FOLFN�RQ�P\�FRPSXWHU���
�

��� 'RXEOH�FOLFN�RQ�WKH�&'520�GULYH��/$5$�9HUVLRQ��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
�

��� 'RXEOH�FOLFN�RQ�“dotnetfx.exe”. 7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
�

��� 3UHVV�“Yes”��WKLV�ZLOO�WDNH�D�FRXSOH�RI�PLQXWHV����
�

��� 'RXEOH�FOLFN�“MDAC_TYP.exe”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
�
�
�
�
�
�

/$5$�9HUVLRQ������
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�
�

��� &OLFN�WKH�“I accept” ER[�WR�DFFHSW�WKH�WHUPV��
�

��� 3UHVV�“Next”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

 
/$5$�9HUVLRQ������
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����3UHVV�“Finish”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
�

����3UHVV�“Close”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

����5LJKW�PRXVH�FOLFN��LQ�P\�FRPSXWHU��RQ�WKH�IROGHU�/$5$�RQ�WKH�&'520��
�

����6HOHFW�“Copy”��
�

����'RXEOH�FOLFN�RQ�WKH�LFRQ�“My Computer”��7KLV�ZLOO�RSHQ�D�VHFRQG�P\�FRPSXWHU��
�

����'RXEOH�FOLFN�RQ�“c:”�
�

����'RXEOH�FOLFN�RQ�“LARA_VB”�
�

����5LJKW�PRXVH�FOLFN�DQG�SUHVV�“Paste”�
�

����&ORVH�“My Computer”�ZLQGRZV��
�

����5LJKW�FOLFN�RQ�WKH�RSHQ�DUHD�RI�WKH�GHVNWRS��
�

����6HOHFW�“new” DQG�“shortcut”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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�

�
�

����3UHVV�WKH�“Browse” EXWWRQ��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

�
�

����'RXEOH�FOLFN�“c:�����
�

����'RXEOH�FOLFN�“LARA_VB”���������
�

����'RXEOH�FOLFN “LARA”��
�

����'RXEOH�FOLFN�“LARA.exe”��
�

�������3UHVV�“OK”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�
�
�
/$5$�9HUVLRQ������
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�
�

����3UHVV�“Next”��7KH�IROORZLQJ�VFUHHQ�ZLOO�DSSHDU��
�

����3UHVV�“Finish”���
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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Appendix D - Restore Instructions 
�

��� 6LQFH�\RX�KDYH�EHHQ�GRLQJ�\RXU�GDLO\�EDFNXSV�WKLV�ZLOO�EH�D�VQDS��,I�\RX�DUH�EDFNLQJ�XS�WR�DQ�
H[WHUQDO�KDUG�GULYH��]LS�GULYH�RU�GLVNHWWH��3XW�WKH�ODWHVW�RQH�LQ��7KH�EDFNXSV�DUH�FUHDWHG�ZLWK�WKH�
GDWH�DQG�WKH�H[WHQVLRQ�PGE���

�

���� 5LJKW�PRXVH�FOLFN��LQ�P\�FRPSXWHU��RQ�WKH�PGE�ILOH��7KLV�PGE�ILOH�ZLOO�EH�FDOOHG�WKH�GDWH�\RX�ODVW�
EDFNHG�XS��([S���������PGE��,�ODVW�EDFNHG�XS�-DQXDU\����RI��������

�

���� 6HOHFW�FRS\���
�

���� 'RXEOH�FOLFN�RQ�WKH�LFRQ�P\�FRPSXWHU���WKLV�ZLOO�RSHQ�D�VHFRQG�P\�FRPSXWHU���
�

���� 'RXEOH�FOLFN�RQ�F���
�

���� 'RXEOH�FOLFN�RQ�F�?ODUDBYE���
�

���� 'RXEOH�FOLFN�RQ�F�?ODUD���
�

���� 5LJKW�PRXVH�FOLFN�DQG�SUHVV�SDVWH���
�

���� 5LJKW�FOLFN�RQ�ODUDBGE�PGE��
�

�����������3UHVV�GHOHWH���
�

�����������6HOHFW�\HV���
�

�����������5LJKW�FOLFN�RQ�WKH�PGE�\RX�MXVW�FRSLHG�DQG�VHOHFW�UHQDPH��
�

�����7\SH�LQ�ODUDBGE�PGE�LI�\RX�VHH�WKH�PGE�RQ�WKH�ER[��,I�\RX�GRQ¶W�VHH�PGE�IROORZLQJ�WKH�GDWH�MXVW�
W\SH�LQ�ODUDBGE���

�

�����3UHVV�“Enter”��
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

/$5$�9HUVLRQ������
����������� � � � � � � � � � � �������

Downloaded from https://www.everyspec.com


	Title

	List of Effective Pages 
	Flyleaf-1
	Table of Contents
	List of Figures

	Appendix A - Laboratory Recommendation Codes 
	Appendix B - Type Equipment Codes
	Appendix C - Major Command Codes

	Appendix D - JOAP Laboratory Codes / Spectrometer Codes

	Appendix E - Data Index Codes

	Appendix F - Reason for Sample Codes

	Appendix G - Standard Lab Recommendation Codes - Aeronautical for Spectrometric Analysis (Not for Army Use)

	Appendix H - Action Taken Codes

	Appendix I - Discrepant Item Codes

	Appendix J - How Malfunctined Codes

	Appendix K - How Found Codes 
	Appendix L - Sample Message Format Diagnostic Data and Request for Assistance

	Appendix M - Preparation Instructions - DA Form 3254-R Oil Analysis Recommendation and Feedback

	Appendix
 N - Army Laboratory Evaluator Certification Requirements 
	Appendix O - Ferrogram Analysis Report Sheet

	Appendix P -
 NOAP LARA Users Manual
	Technical Publication Deficiency and AFTO 22 Report Incorporation List


