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FRQFHSW�LV�RQH�RI�LQFUHDVHG�VXUYHLOODQFH�E\�PRUH�IUHTXHQW�VDPSOLQJ�DV�WKH�ZHDU�FRQFHQWUDWLRQV�LQFUHDVH��
,QIRUPDWLRQ�LV�SURYLGHG�RQ�DEQRUPDO�WUHQG�YDOXHV�EHFDXVH�UDSLG�PHWDO�ZHDU�LQFUHDVHV��HYHQ�DW�ORZ�
FRQFHQWUDWLRQV�DQG�ZLWKLQ�DFFHSWDEOH�UDQJH�OLPLWV��PD\�EH�LQGLFDWRUV�RI�LPSHQGLQJ�IDLOXUH���$FWLYLWLHV�LGHQWLI\LQJ�D�
UHTXLUHPHQW�WR�PRGLI\�WKHVH�WDEOHV�IRU�VSHFLILF�HTXLSPHQW�VKRXOG�FRQWDFW�WKH�FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\�IRU�
WKH�HTXLSPHQW�LQYROYHG��
�
� F�� ,I�WKH�QHFHVVLW\�IRU�PDNLQJ�D�PDLQWHQDQFH�UHFRPPHQGDWLRQ�LV�HVWDEOLVKHG��WKH�6XSSOHPHQWDO�'LDJQRVWLF�
*XLGDQFH��7DEOHV�PD\�WKHQ�EH�XVHG�WR�SLQSRLQW�SRVVLEOH�SUREOHP�DUHDV�DQG�WR�KHOS�LGHQWLI\�D�VSHFLILF�
UHFRPPHQGDWLRQ���,Q�PDQ\�FDVHV�LW�LV�SRVVLEOH�WR�JLYH�PDLQWHQDQFH�SHUVRQQHO�DQ�LQGLFDWLRQ�RI�ZKDW�FRPSRQHQWV�
LQ�WKH�HTXLSPHQW�DUH�ZHDULQJ�DEQRUPDOO\��EDVHG�RQ�WKH�ZHDU�PHWDOV�EHLQJ�SURGXFHG��
�
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� G�� 7KH�'HFLVLRQ�0DNLQJ�*XLGH��7DEOH������SURYLGHV�D�ORJLFDO�VHTXHQFH�RI�DFWLRQ�IRU�WKH�HYDOXDWRU�WR�IROORZ�
LQ�GHWHUPLQLQJ�DSSURSULDWH�ODERUDWRU\�UHFRPPHQGDWLRQV�GXULQJ�WKH�HYDOXDWLRQ�SURFHVV���7KLV�WDEOH�LV�VWUXFWXUHG�VR�
WKDW�D� ODERUDWRU\� UHFRPPHQGDWLRQ�PD\�EH�GHULYHG� IURP�D�FRPSDULVRQ�RI� WKH� ODWHVW�RLO�VDPSOH�DQDO\VLV�ZLWK� WKH�
DQDO\VLV�RI� WKH�SUHYLRXV�VDPSOH�ZLWK�FRQVLGHUDWLRQ�RI� WKH� WUHQG�DV�D�IDFWRU�� �7DEOH����� LV� LQWHQGHG�IRU�XVH�DV�D�
JXLGH� IRU� WKH�HYDOXDWRU�� �: KHQ�PDNLQJ�D� ILQDO�GHWHUPLQDWLRQ�RI� WKH�DSSURSULDWH� UHFRPPHQGDWLRQ�� WKH�HYDOXDWRU�
PXVW�FRQVLGHU�DOO� WKH� IDFWRUV� LQYROYHG� LQ� WKH�HYDOXDWLRQ�SURFHVV�� �$ � UHFRPPHQGDWLRQ� IRU�PDLQWHQDQFH�DFWLRQ� LV�
QRUPDOO\�FRQVLGHUHG�RQO\�DIWHU�D�VSHFLDO�VDPSOH�FRQILUPLQJ� WKH�SUHYLRXV�DQDO\VLV�� �+RZHYHU�� WKH�HYDOXDWRU�PD\�
GHVLUH�WR�LVVXH�D��GR�QRW�IO\��GR�QRW�RSHUDWH��UHFRPPHQGDWLRQ�IROORZLQJ�DQ�DEQRUPDO�URXWLQH�VDPSOH�SHQGLQJ�DQ�
HYDOXDWLRQ� RI� WKH� VSHFLDO� VDPSOH� LI� WKH� FLUFXPVWDQFHV� ZDUUDQW� VXFK� D�U HFRPPHQGDWLRQ�� 7KH� ODERUDWRU\�
UHFRPPHQGDWLRQ� FRGHV� LQ� 7DEOH� ���� DUH� GHILQHG� LQ� 7DEOH� ���� DQG� DUH� VWDQGDUG� WKURXJKRXW� WKH� -2$3� IRU�
DHURQDXWLFDO�HTXLSPHQW���$�UHFRPPHQGDWLRQ�FRGH�WKDW�LV�WKH�PRVW�DSSURSULDWH�IRU�WKH�VLWXDWLRQ�VKDOO�EH�DVVLJQHG��
+RZHYHU�� WKH� GHVFULSWLYH� WH[W� DFFRPSDQ\LQJ� WKH� UHFRPPHQGDWLRQ� FRGH� PD\� EH�P RGLILHG� WR� ILW� WKH� VLWXDWLRQ��
SURYLGHG�WKH�EDVLF�GHILQLWLRQ�RI�WKH�FRGH�VHOHFWHG�UHPDLQV�XQFKDQJHG��
�
� H�� 6DPSOLQJ�IUHTXHQF\�LV�GLUHFWO\�UHODWHG�WR�WKH�SUREDELOLW\�RI�GHWHFWLQJ�LPSHQGLQJ�IDLOXUH�ZKLFK�LV��LQ�WXUQ��
UHODWHG�WR�WKH�UDSLGLW\�RI�WKH�IDLOXUH�PRGH���$OWKRXJK�RLO�DQDO\VLV�LV�LQWHQGHG�WR�SURYLGH�D�KLJK�SUREDELOLW\�RI�
GHWHFWLRQ�RI�LPSHQGLQJ�IDLOXUH��D�UHGXFHG�SUREDELOLW\�RI�GHWHFWLRQ�PD\�EH�WROHUDWHG�LQ�VRPH�FDVHV�IRU�HTXLSPHQW�
ZLWK�EXLOW�LQ�UHGXQGDQF\�VXFK�DV�PXOWL�HQJLQHG�DLUFUDIW��RU�IRU�V\VWHPV�ZLWK�ORZ�VDIHW\�ULVNV�DVVRFLDWHG�ZLWK�
HTXLSPHQW�PDOIXQFWLRQ�RU�IDLOXUH��VXFK�DV�DLUFUDIW�DX[LOLDU\�SRZHU�XQLWV���1RUPDO�VDPSOLQJ�IUHTXHQF\�
UHTXLUHPHQWV��KRZHYHU��DUH�GHWHUPLQHG�E\�KLJKHU�DXWKRULW\�ZLWKLQ�HDFK�VHUYLFH��DUH�PDQGDWRU\��DQG�DUH�QRW�
VXEMHFW�WR�PRGLILFDWLRQ�E\�ODERUDWRU\�RU�RSHUDWLQJ�DFWLYLWLHV�ZLWKRXW�RIILFLDO�GLUHFWLRQ���/DERUDWRULHV�PD\��KRZHYHU��
UHFRPPHQG�LQFUHDVHG�VDPSOLQJ�IUHTXHQF\�IRU�VSHFLDO�VDPSOHV�ZKHQ�DQDO\VLV�UHVXOWV�LQGLFDWH�WKH�QHHG�IRU�FORVHU�
HTXLSPHQW�PRQLWRULQJ�RQ�D�WHPSRUDU\�EDVLV��
�
����� (9$/8$7,1*� 6$03/(� 5(68/76�� )XOO\� DXWRPDWHG� ODERUDWRULHV� ZLOO� UHFHLYH� D�F RPSXWHU� JHQHUDWHG�
UHFRPPHQGDWLRQ�EDVHG�RQ�OLPLWV�HQWHUHG�LQ�WKH�FRPSXWHU�SURJUDP��$OWKRXJK�WKHVH�OLPLWV�DUH�VWDWLVWLFDOO\�FRUUHFW��
WKH� FRPSXWHU� JHQHUDWHG� UHFRPPHQGDWLRQ� LV� FRQVLGHUHG� DV� D� JXLGH� DQG� LV� QRW� ELQGLQJ� XSRQ�W KH� HYDOXDWRU��
(YDOXDWRU�H[SHULHQFH�DQG�MXGJHPHQW�DUH�H[WUHPHO\�LPSRUWDQW�IDFWRUV�LQ�GHWHUPLQLQJ�DQ�HIIHFWLYH�UHFRPPHQGDWLRQ�
VLQFH� WKH�HYDOXDWRU�PD\�XVH�DGGLWLRQDO� LQIRUPDWLRQ�QRW�FRQWDLQHG� LQ� WKH�FRPSXWHU�VWDWLVWLFDO�SURJUDP� LQ�RUGHU� WR�
DUULYH�DW�D�PRUH�DFFXUDWH�GHFLVLRQ�IRU�D�SDUWLFXODU�VHW�RI�FLUFXPVWDQFHV���7KH�IROORZLQJ�SURFHGXUH�ZLOO�EH�XVHG�E\�
WKH�HYDOXDWRU�LQ�HYDOXDWLQJ�VDPSOH�UHVXOWV��
�
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,QYHVWLJDWH�PLVVLQJ�RU�XQXVXDO�RLO�VHUYLFLQJ�UHFRUGV��VXFK�DV�QR�RLO�DGGLWLRQ��RU�H[FHVVLYH�RLO�
DGGLWLRQ��DV�WKHVH�UHFRUGV�DUH�DQ�LPSRUWDQW�SDUW�RI�WKH�VDPSOH�HYDOXDWLRQ�SURFHVV��

�
�
� D�� 'HWHUPLQH�WKH�UDQJH�IRU�HDFK�FULWLFDO�ZHDU�PHWDO�FRQFHQWUDWLRQ�LQ�WKH�VDPSOH�UHVXOW�IURP�WKH�DSSURSULDWH�
HQJLQH�FRPSRQHQW�ZHDU�PHWDO�(YDOXDWLRQ�&ULWHULD�7DEOH� LQ�$SSHQGL[�$�� �&ULWLFDO�ZHDU�PHWDOV� �HOHPHQWV��ZKLFK�
UHTXLUH� RLO� DQDO\VLV� PRQLWRULQJ� IRU� WKH� SDUWLFXODU� HTXLSPHQW� KDYH� QXPHULFDO� FULWHULD� SURYLGHG� LQ� WKH� DSSOLFDEOH�
HTXLSPHQW�ZHDU�PHWDO�(YDOXDWLRQ�&ULWHULD�7DEOH�� �'DWD� RQ�W KH� DYHUDJH� FRQFHQWUDWLRQ� RI� RWKHU� HOHPHQWV� �OLVWHG�
EHORZ�WKH�WDEOH��DUH�SURYLGHG�IRU�LQIRUPDWLRQ�SXUSRVHV���+RZHYHU��LI�XQXVXDO�FRQFHQWUDWLRQV�RI�WKHVH�QRQ�FULWLFDO�
HOHPHQWV� DUH� IRXQG�� WKH\� PD\� DOVR� EH�XV HG� DV� D�EDV LV� IRU� PDLQWHQDQFH� UHFRPPHQGDWLRQV� RU� UHVDPSOLQJ�
UHTXHVWV��
�
� E�� &RPSDUH� WKH� ZHDU� PHWDO� FRQFHQWUDWLRQ� OHYHOV� RI� WKH� FXUUHQW� VDPSOH� ZLWK� WKH� OHYHOV� RI� WKH� SUHYLRXV�
VDPSOH�WR�GHWHUPLQH�LI�FKDQJHV�DUH�RFFXUULQJ�ZKLFK�LQGLFDWH�GHYHORSLQJ�RU�LPSHQGLQJ�HTXLSPHQW�SUREOHPV��
�
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�
� F�� 'HWHUPLQH�WKH�ZHDU�PHWDO�WUHQG�EHWZHHQ�WKH�ODVW�VDPSOH�DQG�WKH�FXUUHQW�VDPSOH�DQG�FRPSDUH�ZLWK�WKH�
WUHQG�OLPLW�OLVWHG�LQ�WKH�(YDOXDWLRQ�&ULWHULD�7DEOH���0RVW�DEQRUPDO�LQFUHDVHV�ZLOO�XVXDOO\�EH�UHDGLO\�DSSDUHQW���7KH�
WUHQG� OLPLWV� LQ� WKH� WDEOHV� DUH� EDVHG� RQ� WKH� ZHDU�PHWDO� FRQFHQWUDWLRQ� LQFUHDVH� RYHU� D�SHU LRG� RI� ���HTXL SPHQW�
RSHUDWLQJ�KRXUV�� �0RVW�LQWHUYDOV�EHWZHHQ�VDPSOHV�ZLOO�QRW�EH�H[DFWO\����KRXUV��WKHUHIRUH��D�FRQYHUVLRQ�PXVW�EH�
PDGH� IRU� DSSUR[LPDWH� FRPSDULVRQ� SXUSRVHV�� �$ � WUHQG� FRPSDULVRQ� PD\� EH�P DGH� E\� GLYLGLQJ� WKH� ZHDU� PHWDO�
LQFUHDVH�EHWZHHQ�VDPSOHV�E\� WKH�RSHUDWLQJ�KRXUV�EHWZHHQ�VDPSOHV�DQG�WKHQ�PXOWLSO\LQJ�WKH�UHVXOW�E\����� �)RU�
H[DPSOH��DQ�LQFUHDVH�RI���SSP�LQ���KRXUV�LV�URXJKO\�HTXLYDOHQW�WR�D����SSP�LQFUHDVH�LQ����KRXUV��DQG�D����SSP�
LQFUHDVH�RYHU����KRXUV� LV� URXJKO\�HTXLYDOHQW� WR�� D���SSP � LQFUHDVH� LQ����KRXUV��7UHQG�YDOXHV� IRU����KRXUV�DUH�
FDOFXODWHG�DV�IROORZV��

$���%�[���� �WUHQG�YDOXH�IRU����KRXUV�
&���'�
$� �SSP�WKLV�VDPSOH�
%� �SSP�ODVW�VDPSOH�
&� �RSHUDWLQJ�KRXUV�WKLV�VDPSOH�
'� �RSHUDWLQJ�KRXUV�ODVW�VDPSOH�

�
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�
7KH� IRUPXOD� VKRZQ� DERYH� IRU� FDOFXODWLQJ� WUHQGV� LV� D�TXL FN� ZD\� WR� GHWHUPLQH� WKH�
WUHQG�YDOXHV���+RZHYHU��WUHQGV�FDOFXODWHG�XVLQJ�WKLV�IRUPXOD�IRU�VDPSOHV�WDNHQ�YHU\�
IUHTXHQWO\� �OHVV� WKDQ� �� RSHUDWLQJ� KRXUV� EHWZHHQ� VDPSOHV�� PD\� EH� PXFK� OHVV�
DFFXUDWH�DQG�UHOLDEOH�WKDQ�WUHQGV�FDOFXODWHG�IRU�VDPSOHV�WDNHQ�OHVV�IUHTXHQWO\��PRUH�
WKDQ� ��KRXU V� EHWZHHQ� VDPSOHV��� �7 KLV� SRVVLELOLW\� RI� HUURU� LV� GXH�W R� VSHFWURPHWHU�
DOORZDEOH� WROHUDQFHV� DQG�DO VR� WR� WKH� SRVVLELOLW\� RI� D�Y DULDQFH� LQ� WKH� UDWH� RI� ZHDU�
PHWDO� SURGXFWLRQ�RYHU�D�SHULRG�RI� WLPH�� �7KH�FDOFXODWHG� WUHQGV�ZLOO�EH�YHU\�KHOSIXO�
LQIRUPDWLRQ�LQ�WKH�HYDOXDWLRQ�SURFHVV��EXW�LI�VDPSOHV�WDNHQ�PRUH�IUHTXHQWO\��VXFK�DV�
DIWHU� HDFK� IOLJKW�� RQFH� HDFK� IO\LQJ� GD\�� HWF�� DUH� EHLQJ� HYDOXDWHG�� WKH� FDOFXODWHG�
WUHQGV�DUH�QRW�FRQVLGHUHG�DFFXUDWH�IRU�XVH�DV�HTXLSPHQW�DFFHSWDEOH�QRW�DFFHSWDEOH�
FULWHULD���,I�WKH�$EQRUPDO�7UHQG�LV�OLVWHG�DV�DQ�DVWHULVN��
���WKH�YDOXH�LV�WRR�ORZ�WR�EH�
GHWHUPLQHG��

�
� G�� 7UHQG� YDOXHV� LQFOXGHG� LQ� WKH�(YDOXDWLRQ�&ULWHULD� 7DEOHV� DUH� LQWHQGHG� DV� JXLGHOLQHV� IRU� WKH� HYDOXDWRU��
7KHUH� DUH� PDQ\� RWKHU� IDFWRUV� WKDW� PXVW� EH�HY DOXDWHG� WR� GHWHUPLQH� DFWXDO� HTXLSPHQW� FRQGLWLRQ� DQG� ZKHWKHU�
ODERUDWRU\� UHFRPPHQGDWLRQV� WR� WKH� FXVWRPHU� DUH� UHTXLUHG�� �*HQHUDOO\�� WUHQGV�ZLOO� IDOO� LQWR� RQH�RI� WKH� IROORZLQJ�
FDWHJRULHV��
�
� ���� /HYHO��OLWWOH�RU�QR�FKDQJH���&RQVLGHUHG�QRUPDO��
�
� ���� 6OLJKWO\�WR�PRGHUDWHO\�LQFUHDVLQJ�RU�GHFUHDVLQJ��XVXDOO\�FRQVLGHUHG�QRUPDO�EHFDXVH�RI�
VSHFWURPHWHU�WROHUDQFHV��VDPSOLQJ�GLIIHUHQFHV��DQG�RLO�XVDJH�DGGLWLRQ�IDFWRUV��
�
� ���� 6KDUSO\�LQFUHDVLQJ�RU�GHFUHDVLQJ�ZLWKLQ�WUHQG�OLPLWV��8VXDOO\�LQGLFDWLYH�RI�SUREOHPV���$�VXGGHQ�
LQFUHDVH�PD\�LQGLFDWH�WKH�VWDUW�RI�DQ�HTXLSPHQW�SUREOHP��ZKLOH�D�VXGGHQ�GHFUHDVH�PD\�LQGLFDWH�GHIHFWLYH�
VDPSOLQJ�SURFHGXUHV��RLO�DGGLWLRQ�RU�FKDQJH�ZLWKRXW�GRFXPHQWDWLRQ��RU�VDPSOH�LGHQWLILFDWLRQ�SUREOHPV��
5HFRPPHQG�YHULILFDWLRQ�VDPSOHV�DQG�RU�GHFUHDVHG�VDPSOLQJ�LQWHUYDO�IRU�VKDUS�LQFUHDVHV��DQG�LQYHVWLJDWH�
VDPSOLQJ�SURFHGXUHV�RU�XQGRFXPHQWHG�RLO�DGGLWLRQ�IRU�VKDUS�GHFUHDVHV��
�
� ���� (UUDWLF�LQFUHDVHV�DQG�GHFUHDVHV�RI�WUHQG�OHYHO��8VXDOO\�LQGLFDWHV�D�SUREOHP�LQ�VDPSOLQJ�SURFHGXUH��
�RLO�DGGLWLRQ�RU�FKDQJH�ZLWKRXW�GRFXPHQWDWLRQ��VDPSOH�LGHQWLILFDWLRQ��HWF����DQG�VKRXOG�WULJJHU�D�UHTXHVW�WR�UHYLHZ�
DFWLYLW\�VDPSOLQJ�SURFHGXUHV�DQG�VXEPLW�D�PRQLWRUHG�YHULILFDWLRQ�VDPSOH��
�
� ���� ,QFUHDVHV�H[FHHGLQJ�WUHQG�OLPLWV��*HQHUDOO\�LQGLFDWLYH�RI�HTXLSPHQW�SUREOHPV���&RQVXOW�'HFLVLRQ�
0DNLQJ�*XLGH�DQG�UHYLHZ�HTXLSPHQW�KLVWRU\���7KLV�QRUPDOO\�UHVXOWV�LQ�D�UHVDPSOH�UHTXHVW�DQG�RU�PDLQWHQDQFH�
DFWLRQ�UHFRPPHQGDWLRQ��
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7KH�DERYH�FDWHJRULHV�DUH�VXEMHFWLYH�VLQFH�QR�OLPLWLQJ�LQFUHDVH�RU�GHFUHDVH�SRLQW�
YDOXH�ZLWKLQ�WKH�WUHQG�OLPLWV�PD\�EH�DVVLJQHG���&DWHJRUL]DWLRQ�RI�WKH�VHYHULW\�RI�
LQFUHDVHV�RU�GHFUHDVHV�PXVW�EH�GHWHUPLQHG�E\�HDFK�HYDOXDWRU�DIWHU�FRQVLGHULQJ�DOO�
IDFWRUV�LQYROYHG���7KH�DERYH�OLVWLQJ�LV�QRW�FRQVLGHUHG�FRPSOHWH�EXW�LV�SURYLGHG�WR�
VKRZ�WKDW�WUHQG�YDULDQFHV��HYHQ�ZKLOH�VWLOO�ZLWKLQ�OLPLWV��VKRXOG�EH�PRQLWRUHG�WR�
GHWHFW�LPSHQGLQJ�SUREOHPV�SULRU�WR�GHYHORSPHQW�RI�FRPSRQHQW�V\VWHP�IDLOXUHV��
ZKHWKHU�DFWLRQ�UHFRPPHQGDWLRQV�WR�RSHUDWLQJ�DFWLYLWLHV�DUH�UHTXLUHG�RU�QRW��

�
� H�� 'HWHUPLQH�WKH�DSSURSULDWH�UHFRPPHQGDWLRQ�XVLQJ�WKH�'HFLVLRQ�0DNLQJ�*XLGH���7KH�PDMRULW\�RI�VDPSOH�
UHVXOWV�ZLOO� EH�QRUPDO�� ZLWK� WKH� DSSURSULDWH� UHFRPPHQGDWLRQ� FRGH�RI�$�� ,I� D�U HFRPPHQGDWLRQ� IRU�PDLQWHQDQFH�
DFWLRQ� LV� LQGLFDWHG� E\� WKH� 'HFLVLRQ� 0DNLQJ� *XLGH�� WKH� 6XSSOHPHQWDO� 'LDJQRVWLF� *XLGDQFH� 7DEOH� VKRXOG� EH�
UHYLHZHG�� �7 KHVH� WDEOHV�PD\� SURYLGH� DGGLWLRQDO�PDLQWHQDQFH� LQIRUPDWLRQ� FRQFHUQLQJ� OLNHO\� SUREOHP�DUHDV� WKDW�
PD\� ZDUUDQW� LQFOXVLRQ� LQ� WKH� ODERUDWRU\� UHFRPPHQGDWLRQ�� PDLQWHQDQFH� DGYLVRU\� QRWLILFDWLRQ� WR� WKH� RSHUDWLQJ�
DFWLYLW\��
�
� I�� 7KH�DERYH�SURFHGXUH�FDQ�VHUYH�DV�D�VWHS�E\�VWHS�RSHUDWLRQDO�JXLGH�IRU�HYDOXDWRU�SHUVRQQHO�ZLWK�OLPLWHG�
H[SHULHQFH��ZKLOH�UHWDLQLQJ�FRQVLGHUDEOH�IOH[LELOLW\�IRU�XVH�E\�DQ�H[SHULHQFHG�HYDOXDWRU�ZKR�FDQ�UHDGLO\�WDNH�LQWR�
DFFRXQW�WKH�PDQ\�IDFWRUV�ZKLFK�LQIOXHQFH�HYDOXDWLRQV�DQG�UHFRPPHQGDWLRQV���7KH�MXGJHPHQW�DQG�H[SHULHQFH�RI�
WKH�HYDOXDWRU�DUH�DQ�LPSRUWDQW�SDUW�RI�WKH�HYDOXDWLRQ�SURFHVV�DQG�VKRXOG�QRW�EH�VXERUGLQDWHG�E\�QXPHULFDO�GDWD�
ZKHQ� XQXVXDO� FLUFXPVWDQFHV� H[LVW�� �, Q� PDQ\� FDVHV�� WKH� 'HFLVLRQ�0DNLQJ� *XLGH� SURYLGHV� RSWLRQV� FRQFHUQLQJ�
VSHFLILF� UHFRPPHQGDWLRQV� WR� EH� LVVXHG�E\� WKH� HYDOXDWRU� DIWHU� FRQVLGHULQJ� DOO� LQIRUPDWLRQ�� WLPH� VLQFH� RYHUKDXO��
WLPH�VLQFH�RLO�FKDQJH��SDVW�FRPSRQHQW�KLVWRU\��FULWLFDO�HOHPHQW�V���HWF���1RUPDOO\�WKHVH�RSWLRQDO�UHFRPPHQGDWLRQ�
FRGHV� ZLOO� EH� VXIILFLHQW�� EXW� LQ� VRPH� FDVHV� WKH� HYDOXDWRU�PD\� XVH� UHFRPPHQGDWLRQV� QRW� OLVWHG� DV� DSSOLFDEOH��
EDVHG�XSRQ�D�WKRURXJK�HYDOXDWLRQ�RI�WKH�FLUFXPVWDQFHV��
�
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7KH� ZHDU� PHWDO� UDQJHV� DQG�W UHQG� FULWHULD� VKRZQ� LQ� $SSHQGL[� $� DUH� LQWHQGHG� DV�
JXLGHOLQHV�WR�UHSUHVHQW�QRUPDO�VLWXDWLRQV�DQG�DYHUDJH�HTXLSPHQW�RLO�V\VWHP�FRQGLWLRQ�
DV� UHODWHG� WR� D�QXP HULFDO� YDOXH�� �7 KHUH� ZLOO� DOZD\V� EH� H[FHSWLRQV� WR� WKH� DYHUDJH�
VLWXDWLRQ�� DQG�L W� LV� LQ� WKHVH� FDVHV� SDUWLFXODUO\� WKDW� WKH� HYDOXDWRU
V� H[SHULHQFH� DQG�
MXGJHPHQW�PXVW�EH�FDUHIXOO\�DSSOLHG���6RPH�HTXLSPHQW�PD\�EH�FDQGLGDWHV�IRU�UHPRYDO�
EHIRUH�WKH�JXLGHOLQHV�DUH�H[FHHGHG��VXFK�DV�WKRVH�ZLWK�UDSLG��VKDUS�LQFUHDVHV�LQ�ZHDU�
PHWDO� OHYHOV� VWLOO� ZLWKLQ� JXLGHOLQHV� EXW� DFFRPSDQLHG� E\� UHSRUWHG� HTXLSPHQW�
V\PSWRPV�PDOIXQFWLRQV� LQGLFDWLYH�RI� LQWHUQDO�SUREOHPV�� �&RQYHUVHO\��RWKHU�HTXLSPHQW�
PD\� EH�F DQGLGDWHV� IRU� FRQWLQXHG� RSHUDWLRQ�ZKHQ� DQDO\VLV� JXLGHOLQHV� DUH� H[FHHGHG��
VXFK� DV� VWHDG\�� VORZ�� LQFUHDVHV� LQ� FRQFHQWUDWLRQ� OHYHOV� WKDW� HYHQWXDOO\� H[FHHG�
JXLGHOLQHV� OLVWHG�� EXW� DUH� ZLWKLQ� QRUPDO� WUHQGV� DQG�W KHUH� DUH� QR� RWKHU� HTXLSPHQW�
RSHUDWLRQDO� GDWD� WKDW� LQGLFDWHV� SUREOHPV�� �+ RZHYHU�� LQ� WKLV� VLWXDWLRQ� WKH� HTXLSPHQW�
ZRXOG� QRUPDOO\� EH�V DPSOHG� PRUH� IUHTXHQWO\� LQ� RUGHU� WR� PLQLPL]H� WKH� SRVVLELOLW\� RI�
PLVVLQJ�DQ�LPSHQGLQJ�IDLOXUH���(YDOXDWRUV�SHUFHLYLQJ�XQXVXDO�VLWXDWLRQV�VXFK�DV�WKHVH�
VKRXOG� FRQWDFW� WKH� FRQWUROOLQJ�FRJQL]DQW� HQJLQHHULQJ� DXWKRULW\� IRU� WKH� VSHFLILF�
HTXLSPHQW�IRU�JXLGDQFH��

�
����� 63(&,$/�,16758&7,216��
�
� D�� &RQVWDQW� 6SHHG� 'ULYH� 8QLWV�� &RQVWDQW� 6SHHG� 'ULYHV� �&6'V�� DUH� QRW� ILHOG� UHSDLUDEOH� DQG�P XVW� EH�
UHWXUQHG�WR�GHSRW�IRU�RYHUKDXO��(YHU\�SUHFDXWLRQ�PXVW�EH�WDNHQ�WR�DVVXUH�WKDW�QR�VHUYLFHDEOH�&6'V�DUH�UHPRYHG�
IURP�VHUYLFH�GXH�VROHO\� WR�GHFLVLRQV� UHVXOWLQJ� IURP�KLJK�VSHFWURPHWULF�ZHDU�PHWDO� LQGLFDWLRQV�� �$OO�SK\VLFDO�DQG�
IXQFWLRQDO�LQVSHFWLRQV�DXWKRUL]HG�PXVW�EH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�-2$3�VSHFWURPHWULF�DQDO\VLV�WR�DVFHUWDLQ�WKDW�
WKH�&6'�LQ�TXHVWLRQ�LV�LQ�IDFW�PDOIXQFWLRQLQJ�RU�LV�SURGXFLQJ�YLVLEOH�JURVV�PHWDO�WR�DQ�H[WHQW�EH\RQG�DFFHSWDEOH�
OLPLWV�EHIRUH�UHPRYDO�IURP�VHUYLFH�LV�UHFRPPHQGHG��
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� E�� +HOLFRSWHU�*HDUER[HV�DQG�7UDQVPLVVLRQV��8QGHU�FHUWDLQ�FRQGLWLRQV�WKH�SURYLVLRQV�RI�7DEOH������
'HFLVLRQ�0DNLQJ�*XLGDQFH��PD\�QRW�IXOO\�DSSO\���:DWHU�LQ�KHOLFRSWHU�JHDUER[HV�DQG�WUDQVPLVVLRQV�PD\�FDXVH�
KLJK�ZHDU�PHWDO�LQGLFDWLRQV��QRUPDOO\�HLWKHU�KLJK�LURQ�DQG�FRSSHU�RU�KLJK�LURQ��FRSSHU��PDJQHVLXP��DQG�DOXPLQXP�
DV�D�UHVXOW�RI�LQWHUQDO�FRPSRQHQW�FRUURVLRQ���:KHQ�KLJK�ZHDU�PHWDO�UHDGLQJV�RI�WKHVH�HOHPHQWV�DUH�REWDLQHG��WKH�
VDPSOHV�VKRXOG�EH�H[DPLQHG�IRU�ZDWHU�FRQWHQW���,I�KLJK�RU�DEQRUPDO�ZHDU�PHWDOV�DUH�GHWHFWHG�DQG�RU�WKH�ZDWHU�
FRQWHQW�RI�WKH�RLO�LV�H[FHVVLYH��QRUPDOO\�RYHU������330�RU���������WKH�ODERUDWRU\�UHFRPPHQGDWLRQ�VKRXOG�EH�WR�
GUDLQ�WKH�JHDUER[�WUDQVPLVVLRQ��DQG�IOXVK�LI�DSSOLFDEOH���UHVHUYLFH�ZLWK�QHZ�RLO��SHUIRUP�VHUYLFHDELOLW\�FKHFN�LQ�
DFFRUGDQFH�ZLWK�DSSOLFDEOH�PDLQWHQDQFH�PDQXDOV��DQG�WR�VXEPLW�VSHFLDO�RLO�VDPSOHV�ERWK�DIWHU�VHUYLFHDELOLW\�
FKHFN�DQG�DIWHU�D�VSHFLILHG�QXPEHU�RI�IOLJKW�KRXUV�ERWK�ZHDU�PHWDO�DQG�ZDWHU�FRQWHQW�DQDO\VLV���'HWDLOHG�
LQVWUXFWLRQV�IRU�HYDOXDWLQJ�D�SDUWLFXODU�JHDUER[�WUDQVPLVVLRQ�DUH�LQFOXGHG�LQ�WKH�DSSOLFDEOH�6XSSOHPHQWDO�
'LDJQRVWLF�*XLGDQFH�7DEOHV�IRU�WKH�VSHFLILF�HTXLSPHQW��
�
����� $1$/<=,1*�(1*,1(�75$160,66,21�7(67�&(//�5(68/76��7KH�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKH�WDEOHV�RI�
WKLV�PDQXDO�DUH�QRW� IXOO\�DSSOLFDEOH� WR�HTXLSPHQW�RLO�VDPSOHV�WDNHQ�GXULQJ� WHVW�FHOO�RSHUDWLRQDO� WHVWLQJ�IROORZLQJ�
HTXLSPHQW�RYHUKDXO�GXH�WR�����WKH�RYHUKDXO�SURFHVV�LWVHOI�DQG�WKH�GLIIHUHQW�UDWH�RI�ZHDU�PHWDO�SURGXFWLRQ�RI�QHZO\�
RYHUKDXOHG�HQJLQHV�DQG�WUDQVPLVVLRQV������WKH�EULHI�GXUDWLRQ�RI�HQJLQH�UXQ�WLPH�DQG�WKH�LPSRVVLELOLW\�RI�FRUUHODWLQJ�
UHVXOWV�ZLWK�WUHQG�WDEOHV��DQG�����WKH�GLIIHUHQFHV�EHWZHHQ�W\SH�HTXLSPHQW�RLO�VXSSO\�GXULQJ�WHVW�FHOO�RSHUDWLRQ��L�H���
VRPH� HQJLQHV�� DV� FRQILJXUHG� IRU� WHVW� FHOO� RSHUDWLRQ�� GR�QRW � LQFOXGH� D�F RPSOHWH� RLO� V\VWHP� DQG�DQ�H[ WHUQDO� RLO�
VXSSO\�LV�UHTXLUHG���
�
� D�� &HUWDLQ�VLPLODULWLHV�GR�H[LVW� LQ�GHWHUPLQLQJ�DFFHSWDEOH�ZHDU�PHWDO� OHYHOV�DQG�SURGXFWLRQ�UDWHV�IRU�ERWK�
WHVW�FHOO�DQG�RSHUDWLRQDO�HQJLQHV���$Q\�HQJLQH�WUDQVPLVVLRQ�WKDW�H[FHHGV�WKH�QRUPDO�ZHDU�PHWDO�OLPLW�VSHFLILHG�LQ�
WKH�DSSOLFDEOH�(YDOXDWLRQ�&ULWHULD�WDEOHV�RI�WKLV�PDQXDO�VKRXOG�EH�H[DPLQHG�WR�GHWHUPLQH�WKH�VRXUFH�RI�WKH�ZHDU�
PHWDO�� �+RZHYHU��ZHDU�PHWDO� OHYHOV�ZLWKLQ�WKH�QRUPDO�UDQJH�DV�VSHFLILHG� LQ� WKLV�PDQXDO�PD\�DOVR�EH� MXGJHG�DV�
H[FHVVLYH� IRU� WHVW� FHOO� SXUSRVHV� DW� WKH� GLVFUHWLRQ� RI� WKH� FRJQL]DQW�FRQWUROOLQJ� HQJLQHHULQJ� DXWKRULW\� IRU� WKH�
SDUWLFXODU� HTXLSPHQW�� �6 LQFH� WKH� WLPH� EHWZHHQ� RLO� VDPSOHV� LV� QRUPDOO\� WRR� EULHI� WR� EH� XVHDEOH� DV� D� WUHQG� LQ�
DFFRUGDQFH�ZLWK�WKH�(YDOXDWLRQ�&ULWHULD�7DEOHV�RI�WKLV�PDQXDO��DFFHSWDEOH�DQG�XQDFFHSWDEOH�WUHQG�OLPLWV�VKDOO�EH�
DV�HVWDEOLVKHG�E\�WKH�FRJQL]DQW�FRQWUROOLQJ�HQJLQHHULQJ�DXWKRULW\�IRU�WKH�HTXLSPHQW�LQYROYHG��
�
� E�� (QJLQHV�WUDQVPLVVLRQV�VXEMHFWHG�WR�UHSDLU�PLQRU�UHSDLU� LQ�ZKLFK�WKH�RLO�V\VWHP�UHPDLQHG� LQWDFW�DQG�QR�
UHSDLU�ZDV�DFFRPSOLVKHG�WKDW�ZRXOG�DIIHFW�WKH�RLO�V\VWHP�ZHDU�PHWDO�JHQHUDWLQJ�SDWWHUQ��PD\�EH�HYDOXDWHG�XVLQJ�
WKH�HYDOXDWLRQ�FULWHULD�RI�WKLV�PDQXDO�GHVSLWH�WKH�IDFW�WKDW�WUHQG�YDOXHV�FDQQRW�QRUPDOO\�EH�GHWHUPLQHG�GXH�WR�WKH�
EUHYLW\�RI�WKH�WHVW�FHOO�RSHUDWLRQDO�UXQ���(QJLQHV�WUDQVPLVVLRQV�LQ�WKLV�FDWHJRU\�DUH�QRUPDOO\�VXEMHFW�WR�SRVW�UHSDLU�
JURXQG� UXQ� DQG� WHVW� IOLJKW� VDPSOLQJ�� DQG�HY DOXDWRU� MXGJHPHQW� PXVW� DJDLQ� SOD\� D�O DUJH� SDUW� LQ� GHWHUPLQLQJ�
HTXLSPHQW� DFFHSWDELOLW\� IRU� FRQWLQXHG� RSHUDWLRQ� XQWLO� VXIILFLHQW� RSHUDWLRQ� WLPH� LV� DFFXPXODWHG� WR� HVWDEOLVK� D�
GRFXPHQWHG�HTXLSPHQW�WUHQG��
�
� F�� �4XHVWLRQV�FRQFHUQLQJ�HTXLSPHQW�WHVW�FHOO�ZHDU�PHWDO�OLPLWV�DQG�WUHQGV�VKRXOG�EH�DGGUHVVHG�GLUHFWO\�WR�
WKH�FRJQL]DQW�FRQWUROOLQJ�HQJLQHHULQJ�DXWKRULW\�IRU�WKH�SDUWLFXODU�W\SH�PRGHO�VHULHV�HTXLSPHQW�LQYROYHG��
�
����� 86$)�$/&�'(327�2$3�(9$/8$7,21�&5,7(5,$��7KH�86$)�'HSRW�2$3�HYDOXDWLRQ�FULWHULD�FRQWDLQHG�LQ�
7DEOH�����DUH�IRU�$/&�GHSRW�OHYHO�XVH�RQO\��:KHQ�WKH�JXLGHOLQHV�RI�7DEOH�����DUH�H[FHHGHG��WKH�'HSRW�'HFLVLRQ�
/RJLF�RI�7DEOH�����VKRXOG�EH�XVHG��
�
����� )(552*5$3+<��$50<���)HUURJUDSK\� LV�D� IOXLG�DQDO\VLV� WHFKQLTXH� WKDW�FDQ�EH�DSSOLHG�WR�WKH�DQDO\VLV�RI�
OXEULFDWLQJ�RLOV��K\GUDXOLF�RLOV��DQG�JUHDVHV���)HUURJUDSK\�FDQ�EH�XVHG�QRW�RQO\�WR�GHWHUPLQH�WKH�VL]H��VKDSH��DQG�
W\SH�RI�ZHDU�PHWDO�SDUWLFOHV�EHLQJ�JHQHUDWHG�ZLWKLQ�D�FRPSRQHQW��EXW�DOVR�WR�GHWHUPLQH�WKH�PRGH�RI�ZHDU��(�J���
VSDOOLQJ��FXIILQJ��DQG�UXEELQJ��SURGXFLQJ�WKH�ZHDU�PHWDO�SDUWLFOHV���:HDU�PHWDO�SDUWLFOHV�LQ�WKH�VL]H�UDQJH�RI���WR�
���� PLFURPHWHUV� FDQ� EH�DQDO \]HG� XVLQJ� IHUURJUDSK\�� ZKLFK� PDNHV� LW� DQ�HI IHFWLYH� VXSSOHPHQWDO� RLO� DQDO\VLV�
SURFHGXUH�� �7KH� IHUURJUDSKLF�DQDO\VLV�RI�D�OXEULFDQW�VDPSOH� LV�D�WKUHH�VWHS�SURFHVV�� ����3URFHVVLQJ� WKH�VDPSOH�
WKURXJK� WKH� GLUHFW� UHDGLQJ� �'5�� IHUURJUDSK�� ���� 3URFHVVLQJ� WKH� VDPSOH� WKURXJK� WKH� DQDO\WLFDO� IHUURJUDSK� DQG�
SUHSDULQJ�WKH�IHUURJUDP��DQG�����([DPLQLQJ�WKH�IHUURJUDP�XQGHU�WKH�IHUURVFRSH���$OO�OXEULFDQW�VDPSOHV�DUH�PL[HG�
ZLWK� D�I L[HU� VROXWLRQ��ZKLFK� DLGV� LQ� WKH� IORZ� RI� WKH� VDPSOH� DFURVV� WKH� VXEVWUDWH� DQG�L Q� WKH� GHYHORSPHQW� RI� WKH�
IHUURJUDP��
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D�� 7KH�'5� IHUURJUDSK� LV� DQ�L QVWUXPHQW� XVHG� WR�PHDVXUH� WKH� FRQFHQWUDWLRQ� RI�ZHDU�PHWDO� SDUWLFOHV� DQG�

RWKHU�GHEULV� LQ� OXEULFDQWV�� �7KH�VDPSOH�SDVVHV� WKURXJK�D�SUHFLSLWDWRU� WXEH�SODFHG� LQ�D�JUDGLHQW�PDJQHWLF� ILHOG���
7KH�PDJQHWLF�PDWHULDO� FRQWDLQHG� LQ� WKH� VDPSOH� LV� GHSRVLWHG� LQ� WKH� WXEH� DQG�PHDVXUHG� DW� WZR�SRVLWLRQV�� �7 KH�
UHDGLQJV�DUH�LQGLFDWHG�DV�'6��VPDOO��������PLFURPHWHUV��DQG�'/��ODUJH����PLFURPHWHUV�RU�ODUJHU����7KLV�RSHUDWLRQ�
WDNHV�DSSUR[LPDWHO\���PLQXWHV�DQG�SURYLGHV�WKH�LQIRUPDWLRQ�QHHGHG�WR�GHWHUPLQH�LI�DGGLWLRQDO�DQDO\VLV�LV�UHTXLUHG��
&ULWHULD�� ZLWK� WKUHVKROGV�� DUH� HVWDEOLVKHG� IRU� D�F RPSRQHQW� E\� HYDOXDWLQJ� QXPHURXV� VDPSOLQJV� RI� GDWD� RYHU� D�
SHULRG�RI�WLPH���,I�DQ�HVWDEOLVKHG�'5�WKUHVKROG�LV�H[FHHGHG��WKH�GHYHORSPHQW�RI�D�IHUURJUDP�DQG�LWV�H[DPLQDWLRQ�
XQGHU�WKH�IHUURVFRSH�LV�UHTXLUHG���7KH�'5�IHUURJUDSK�LV�QRW�QRUPDOO\�XVHG�LQ�WKH�DQDO\VLV�RI�JUHDVH�VDPSOHV��
�
� E�� 7KH�DQDO\WLFDO�IHUURJUDSK�LV�XVHG�WR�SUHSDUH�D�IHUURJUDP���7KLV�SURFHGXUH�LQYROYHV�SXPSLQJ�D�OXEULFDQW�
VDPSOH�DFURVV�D�VXEVWUDWH�ZKLFK�KDV�D�QRQ�ZHWWLQJ�EDUULHU�DSSOLHG�WR�RQH�VLGH��7KH�VOLGH�LV�PRXQWHG�DW�D�VOLJKW�
DQJOH�DERYH�D�PDJQHWLF�ILHOG�JUDGLHQW���*UDYLWDWLRQDO�SXOO�FDXVHV�WKH�OXEULFDQW�VDPSOH�WR�IORZ�DFURVV�WKH�VOLGH��DQG�
WKH�IHUURXV�SDUWLFOHV�LQ�WKH�VDPSOH�DUH�GHSRVLWHG�LQ�VWULQJV�DORQJ�WKH�VXUIDFH�RI�WKH�VXEVWUDWH���7KH�ODUJHVW�IHUURXV�
SDUWLFOHV� DUH� GHSRVLWHG� DW� WKH� HQWU\� DUHD� RI� WKH� EDUULHU� RQ� WKH� VXEVWUDWH�� 1RQIHUURXV� SDUWLFOHV� DUH� XVXDOO\�
FRQWDPLQDWHG�ZLWK�VPDOO�DPRXQWV�RI�IHUURXV�PDWHULDOV�DQG�DV�D�UHVXOW�DUH�DWWUDFWHG�WR�WKH�VXEVWUDWH���3UHFLSLWDWLRQ�
DOVR�FDXVHV�QRQIHUURXV�SDUWLFOHV�WR�EH�GHSRVLWHG�RQ�WKH�VOLGH���$IWHU�WKH�OXEULFDQW�VDPSOH�LV�SXPSHG�DFURVV�WKH�
VXEVWUDWH��D�I L[HU� VROXWLRQ� LV�XVHG� WR� FOHDQ� WKH�VXEVWUDWH�DQG�UHPRYH�DQ\� UHVLGXDO� OXEULFDQW�� �$ IWHU� WKH�VROXWLRQ�
GULHV��WKH�ZHDU�PHWDO�SDUWLFOHV�FRQWLQXH�WR�DGKHUH�WR�WKH�EDUULHU�DUHD�RI�WKH�VXEVWUDWH�HYHQ�DIWHU�EHLQJ�UHPRYHG�
IURP�WKH�PDJQHWLF�ILHOG���7KH�IHUURJUDP�LV�WKHQ�DQDO\]HG�XQGHU�WKH�IHUURVFRSH��
�
� F�� 7KH� IHUURVFRSH� LV�D�ELFKURPDWLF�PLFURVFRSH�ZLWK� ILOWHUV�DQG�D�SRO DUL]HU� WR�GLUHFW�ERWK� WUDQVPLWWHG�DQG�
UHIOHFWHG�OLJKW�RQWR�WKH�IHUURJUDP���7KH�IHUURVFRSH�FDQ�EH�ILWWHG�ZLWK�D�3RODURLG�FDPHUD�RU�D����PLOOLPHWHU�FDPHUD�
WR�SURGXFH�SLFWXUHV�RI�IHUURJUDPV���,W�FDQ�DOVR�EH�ILWWHG�ZLWK�D�YLGHR�PRQLWRU�IRU�UHPRWH�YLHZLQJ�RI�WKH�IHUURJUDP��
:KHQ� H[DPLQHG� ZLWK� ELFKURPDWLF� OLJKW� XQGHU� YDULRXV� PDJQLILFDWLRQV�� SUHSDUHG� IHUURJUDPV� GLVFORVH� UHOHYDQW�
LQIRUPDWLRQ�DERXW� WKH�ZHDU�SDUWLFOHV�� �%\�REVHUYLQJ�FRORU�DQG�VKDSH�DQG�E\�XVLQJ�YDULRXV� OLJKWLQJ�DQG�KHDW LQJ�
WHFKQLTXHV��IHUURXV�DQG�PDQ\�QRQIHUURXV�PDWHULDOV�FDQ�EH�LGHQWLILHG�DQG�WKH�PRGH�RI�ZHDU�GHWHUPLQHG���,Q�RUGHU�
WR�DQDO\]H�WKH�IHUURJUDP��WKH�RSHUDWRU�UHTXLUHV�VSHFLDO�WUDLQLQJ�DQG�H[SHULHQFH���2QFH�WKH�HYDOXDWRU�LV�SURILFLHQW�
LQ�WKH�RSHUDWLRQ�RI�WKH�IHUURJUDSK�V\VWHP�DQG�SURILFLHQW�LQ�HYDOXDWLRQ�SURFHGXUHV�DQG�WHFKQLTXHV��KH�FDQ�UHDGLO\�
GHWHUPLQH� WKH� VL]H�� VKDSH�� W\SH�� DQG�DP RXQW� RI� ZHDU� PDWHULDO�� �$ GGLWLRQDO� WHVWV� VXFK� DV� KHDW� WUHDWLQJ� DQG�
FKHPLFDO�DQDO\VLV�FDQ�EH�FRQGXFWHG�WR�IXUWKHU�GHWHUPLQH�ZHDU�PHWDO�SDUWLFOH�FKDUDFWHULVWLFV�ZKHQ�YLHZHG�XQGHU�
WKH�IHUURVFRSH��
�
� G�� 0RGLILHG�IHUURJUDSKLF�RLO�DQDO\VLV�SURFHGXUHV�DUH�XVHG�LQ�WKH�DQDO\VLV�RI�JUHDVH�VDPSOHV���7KH�JUHDVH�
VDPSOH�LV�GLOXWHG�ZLWK����PLOOLOLWHUV�RI�IL[HU�VROXWLRQ�WR�EUHDN�GRZQ�WKH�ERQGLQJ�PDWHULDO�RI�WKH�JUHDVH���7KH�OLTXLG�LV�
WKHQ�DOORZHG�WR�IORZ�DFURVV�WKH�VXEVWUDWH�E\�XWLOL]LQJ�JUDYLWDWLRQDO�IORZ��
�

127(�
�

7KH�SHULVWDOWLF�SXPS�LQ�WKH�DQDO\WLFDO�IHUURJUDSK�LV�QRW�XVHG��
�
7KH�VXEVWUDWH�LV�HOHYDWHG�DW�WKH�HQWU\�HQG�WR�UHGXFH�WKH�DPRXQW�RI�LQLWLDO�PDJQHWLF�DWWUDFWLRQ�RI�WKH�ZHDU�SDUWLFOHV�
LQ� WKH�GLOXWHG�JUHDVH�DQG�WR� LQFUHDVH� WKH� IORZ� UDWH�DFURVV� WKH�VXEVWUDWH�� �7KH�PDJQHWLF� ILHOG�DOLJQV� WKH� IHUURXV�
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� WKH� IHUURVFRSH�� �( YDOXDWLRQ� EDVHOLQHV� DQG�F ULWHULD� DUH�
GHYHORSHG� IRU�HDFK� W\SH�RI�FRPSRQHQW�DQDO\]HG��(YDOXDWLRQ�JXLGHOLQH�FULWHULD�DUH�SURYLGHG� WR�$UP\�2LO�$QDO\VLV�
3URJUDP��$2$3��ODERUDWRULHV�LQ�WKH�IRUP�RI�FRORU�SKRWRJUDSKV�RI�VDPSOHV�FRQWDLQLQJ�YDULRXV�DPRXQWV�DQG�W\SHV�
RI�ZHDU�SDUWLFOHV���*UHDVH�VDPSOH�IHUURJUDPV�DUH�FRPSDUHG�WR�WKHVH�SKRWRJUDSKV�DQG�D�VXEMHFWLYH�HYDOXDWLRQ�RI�
WKH� ZHDU� SDUWLFOH� FRQWHQW� RI� WKH� IHUURJUDP� LV� PDGH�� � $�PRUH� GHWDLOHG� GHVFULSWLRQ� RI� WKH� HYDOXDWLRQ� SURFHVV� LV�
FRQWDLQHG�LQ�SDUDJUDSK������
�
����� )(552*5$3+,&�(9$/8$7,21�2)�$+���+(/,&237(5�6:$6+3/$7(�$1'�6&,66256�$1'�6/((9(�
$66(0%/<�� � 7KH� IHUURJUDSKLF� HYDOXDWLRQ� RI� WKH� JUHDVH� VDPSOH� LV� DFFRPSOLVKHG� E\� FRPSDULQJ� WKH� DQDO\WLFDO�
IHUURJUDP�ZLWK�WKH�HYDOXDWLRQ�JXLGHOLQH�SKRWRJUDSKV�IXUQLVKHG�WR�HDFK�ODERUDWRU\�XQGHU�VHSDUDWH�FRYHU���7KH�'5�
IHUURJUDSK�LV�QRW�XVHG�DW�WKLV�WLPH��
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� D�� (YDOXDWLRQ�RI�WKH�VZDVKSODWH�DQG�VFLVVRUV�DQG�VOHHYH�DVVHPEOLHV�FDQ�EH�HDVLO\�DFFRPSOLVKHG�DW�RU�QHDU�
WKH�HQWU\�DUHD�XVLQJ����[�PDJQLILFDWLRQ���7KH�PRVW�FULWLFDO�W\SH�RI�ZHDU�SDUWLFOHV�IRXQG�LQ�WKH�HYDOXDWLRQ�RI�WKHVH�
FRPSRQHQWV� DUH� FDXVHG� E\� VSDOOLQJ� �FRQWDFW� VWUHVV� IDWLJXH�� IRUPHG� IURP� WKH� EHDULQJ� UDFH� DQG� EDOOV�� � ,Q� WKH�
VZDVKSODWH��WKHVH�SDUWLFOHV�DYHUDJH�EHWZHHQ����DQG�����PLFURPHWHUV�EXW�FDQ�UHDFK�����PLFURPHWHUV���)RU�WKH�
VFLVVRUV�DQG�VOHHYH�DVVHPEOLHV��WKHVH�SDUWLFOHV�DYHUDJH�EHWZHHQ����DQG�����PLFURPHWHUV��EXW�FDQ�EH�DV�ODUJH�
DV�����PLFURPHWHUV���$�ODUJH�LQFUHDVH�LQ�VL]H�DQG�TXDQWLW\�RI�WKH�VSDOOLQJ�SDUWLFOHV�IURP�RQH�VDPSOH�WR�WKH�QH[W�LV�
WKH�PRVW�GDQJHURXV�ZHDU�VLWXDWLRQ���$�PDLQWHQDQFH�DFWLRQ�PD\�EH�QHFHVVDU\�ZKHQ�WKH�DEQRUPDO�OHYHO�RI�VSDOOLQJ�
ZHDU��SKRWRJUDSK����LV�UHDFKHG��
�
� E�� 5XEELQJ�ZHDU�LV�FDXVHG�E\�WKH�EHDULQJ�VSLQQLQJ�RU�IUHWWLQJ�DQG�FDQ�EH�YHU\�GHQVH�LQ�ERWK�WKH�
VZDVKSODWH�DQG�VFLVVRUV�DQG�VOHHYH�JUHDVH�VDPSOHV���,QFUHDVHV�LQ�UXEELQJ�ZHDU�FDQ�EH�WROHUDWHG�DV�ORQJ�DV�WKH�
VSDOOLQJ�SDUWLFOHV�GR�QRW�LQFUHDVH�LQ�VL]H�DQG�TXDQWLW\���$Q�H[DPSOH�RI�WKLV�LV�IRXQG�LQ�SKRWRJUDSK����7KH�DPRXQW�
RI�VSDOOLQJ��PDUJLQDO�WR�KLJK��PDNHV�WKLV�D�PRUH�FULWLFDO�ZHDU�VLWXDWLRQ�WKDQ�WKDW�IRXQG�LQ�SKRWRJUDSK����ZKLFK�
VKRZV�DEQRUPDO�UXEELQJ�ZHDU���$�UHPRYDO�UHFRPPHQGDWLRQ�FRXOG�EH�EDVHG�RQ�DEQRUPDO�UXEELQJ�ZHDU��EXW�
JHQHUDOO\�WKH�FRPSRQHQW�VKRXOG�EH�FORVHO\�PRQLWRUHG�IRU�D�SHULRG�RI�WLPH�UDWKHU�WKDQ�UHFRPPHQGLQJ�LPPHGLDWH�
UHPRYDO��
�
� F�� ,W�LV�QRW�XQXVXDO�WR�VHH�VRPH�FXIILQJ�ZHDU�LQ�ERWK�WKH�VZDVKSODWH�DQG�WKH�VFLVVRUV�DQG�VOHHYH�
DVVHPEOLHV���+RZHYHU��DQ�DEQRUPDO�DPRXQW�DV�VKRZQ�LQ�SKRWRJUDSK����LV�FDXVH�IRU�D�PDLQWHQDQFH�
UHFRPPHQGDWLRQ��
�
� G�� )RU� GHWHUPLQLQJ� WKH� SUHVHQFH�RI� DQ\� QRQIHUURXV�ZHDU�� HYDOXDWLRQ�ZLOO� QHHG�W R� EH�DFFRPSOLVKHG�DW�RU�
QHDU�WKH���PP������PP��H[LW��DUHD�RI�WKH�IHUURJUDP���,W�LV�XQXVXDO�WR�VHH�QRQIHUURXV�ZHDU�LQ�D�VZDVKSODWH�JUHDVH�
VDPSOH��KRZHYHU��WKHUH�KDYH�EHHQ�LQVWDQFHV�ZKHUH�DOXPLQXP�KDV�EHHQ�IRXQG��SKRWRJUDSK�������0RVW�RI�WKH�WLPH�
WKH�DOXPLQXP�RULJLQDWHV�IURP�WKH�VKLPV�RU�UHWDLQHU�SODWH���7KH�W\SH�RI�QRQIHUURXV�ZHDU�WKDW�RFFXUV�PRVW�RIWHQ�LQ�
WKH�VFLVVRUV�DQG�VOHHYH�VDPSOHV�LV�SURGXFHG�DV�EUDVV�FKXQNV�WKDW�FDQ�DYHUDJH�IURP����WR�����PLFURPHWHUV�LQ�
VL]H���7KH�EUDVV�ZHDU�RULJLQDWHV�IURP�WKH�EHDULQJ�FDJHV�DQG�FDXWLRQ�VKRXOG�EH�H[HUFLVHG�LI�WKH�VL]H�DQG�TXDQWLW\�
RI�EUDVV�ZHDU�LQFUHDVHV�VLJQLILFDQWO\�IURP�RQH�VDPSOH�WR�WKH�QH[W��
�
����� )(552*5$3+<�$6�$�68 33/(0(17$/�2,/�$1$/<6,6�352&(66��)HUURJUDSK\� LV� URXWLQHO\�XVHG�DV�D�
VXSSOHPHQWDO�RLO�DQDO\VLV�SURFHVV�E\�$2$3�ODERUDWRULHV�IRU�DQDO\]LQJ�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���)HUURJUDSK\�LV�QRW�D�VXEVWLWXWH�IRU�VSHFWURPHWULF�DQDO\VLV��
EXW�UDWKHU�D�VXSSOHPHQWDO�DQDO\WLFDO�WRRO�XVHG�WR�SURYLGH�DGGLWLRQDO�LQIRUPDWLRQ�LQ�WKH�GLDJQRVWLF�SURFHVV��
�
� D�� 7KH�WKUHH�VWHS�SURFHVV�RXWOLQHG�LQ�SDUDJUDSK�����LV�XWLOL]HG�LQ�WKH�IHUURJURSKLF�DQDO\VLV�DQG�HYDOXDWLRQ�RI�
VXVSHFW�RLO�VDPSOHV���,Q�WKLV�SURFHVV��WKH�GLUHFW�UHDGLQJ��'5��)HUURJUDSK�VHUYHV�DV�D�VFUHHQLQJ�GHYLFH�WR�
GHWHUPLQH�ZKHWKHU�RU�QRW�D�FRPSOHWH�IHUURJUDSKLF�DQDO\VLV�LV�QHFHVVDU\��
�
� E�� :KHQ�HVWDEOLVKHG�JXLGHOLQHV�DUH�H[FHHGHG��WKH�GHYHORSPHQW�RI�D�IHUURJUDP�DQG�LWV�H[DPLQDWLRQ�XQGHU�
WKH�)HUURVFRSH�LV�UHTXLUHG��
�
� F�� 5HFRPPHQGDWLRQV�ZKLFK�FRXOG� OHDG� WR� WKH�UHPRYDO�RI�D�FRPSRQHQW� IURP�VHUYLFH�ZLOO�QRW�EH�PDGH�RQ�
WKH�EDVLV�RI�'5�DQDO\VLV�DORQH���$�FRPSOHWH�IHUURJUDSKLF�DQDO\VLV�VKRXOG�EH�SHUIRUPHG�DV�D�ILQDO�FKHFN�EHIRUH�D�
UHFRPPHQGDWLRQ�OHDGLQJ�WR�WKH�UHPRYDO�RI�D�FRPSRQHQW�IURP�VHUYLFH�LV�PDGH���7KLV�ZLOO�HQKDQFH�WKH�ODERUDWRU\
V�
DELOLW\� WR� SLQSRLQW� SRWHQWLDO� IDLOXUHV� DV� ZHOO� DV� KHOS� WR� HOLPLQDWH� WKH� XQQHFHVVDU\� UHPRYDO� DQG�W HDUGRZQ� RI�
VHUYLFHDEOH�FRPSRQHQWV��
�
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6$03/(�

5$1*(�
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6$03/(�
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1250$/� � 1RUPDO� URXWLQH� 1�$�
� 1RUPDO� $EQRUPDO� UHVDPSOH�RU�VXUYHLOODQFH�UHTXLUHG� VXUYHLOODQFH�UHTXLUHG�
� 0DUJLQDO� 1�$� URXWLQH�RU�UHVDPSOH�UHTXLUHG� VXUYHLOODQFH�;���UHTXLUHG�
� +LJK� 1�$� URXWLQH�RU�UHVDPSOH�UHTXLUHG� VXUYHLOODQFH�;���UHTXLUHG�
� $EQRUPDO� 1�$� URXWLQH�RU�UHVDPSOH�UHTXLUHG� VXUYHLOODQFH�;���UHTXLUHG�

0$5*,1$/� � 1RUPDO� URXWLQH�RU�UHVDPSOH�UHTXLUHG� VXUYHLOODQFH�UHTXLUHG�
� 1RUPDO� $EQRUPDO� UHVDPSOH�UHTXLUHG� VXUYHLOODQFH�UHTXLUHG�
� � 1RUPDO� URXWLQH� 1�$�
� 0DUJLQDO� $EQRUPDO� UHVDPSOH�UHTXLUHG� VXUYHLOODQFH�UHTXLUHG�
� +LJK� 1�$� URXWLQH�RU�UHVDPSOH�UHTXLUHG� VXUYHLOODQFH�;���UHTXLUHG�
� $EQRUPDO� 1�$� URXWLQH�RU�UHVDPSOH�UHTXLUHG� VXUYHLOODQFH�;���UHTXLUHG�

+,*+� � 1RUPDO� UHVDPSOH�UHTXLUHG� VXUYHLOODQFH�UHTXLUHG�
� 1RUPDO� $EQRUPDO� UHVDPSOH�UHTXLUHG� UHVDPSOH�RU�LQVSHFWLRQ�
� � 1RUPDO� VXUYHLOODQFH�UHTXLUHG� VXUYHLOODQFH�UHTXLUHG�
� 0DUJLQDO� $EQRUPDO� UHVDPSOH�UHTXLUHG� UHVDPSOH�RU�LQVSHFWLRQ�
� � 1RUPDO� VXUYHLOODQFH�UHTXLUHG� VXUYHLOODQFH�UHTXLUHG�
� +LJK� $EQRUPDO� UHVDPSOH�UHTXLUHG� UHVDPSOH�RU�LQVSHFWLRQ�
� $EQRUPDO� 1�$� UHVDPSOH�RU�VXUYHLOODQFH�UHTXLUHG� VXUYHLOODQFH�;���UHTXLUHG�

$%1250$/� � 1RUPDO� UHVDPSOH�UHTXLUHG� VXUYHLOODQFH�UHTXLUHG�
� 1RUPDO� $EQRUPDO� UHVDPSOH�UHTXLUHG� UHVDPSOH�RU�LQVSHFWLRQ�
� � 1RUPDO� VXUYHLOODQFH�UHTXLUHG� VXUYHLOODQFH�UHTXLUHG�
� 0DUJLQDO� $EQRUPDO� UHVDPSOH�UHTXLUHG� UHVDPSOH�RU�LQVSHFWLRQ�
� � 1RUPDO� VXUYHLOODQFH�UHTXLUHG� VXUYHLOODQFH�UHTXLUHG�
� +LJK� $EQRUPDO� UHVDPSOH�UHTXLUHG� UHVDPSOH�RU�LQVSHFWLRQ�
� � 1RUPDO� UHVDPSOH�UHTXLUHG� UHVDPSOH�RU�LQVSHFWLRQ�
� $EQRUPDO� $EQRUPDO� LQVSHFWLRQ�UHTXLUHG� LQVSHFWLRQ�UHTXLUHG�

5RXWLQH�VDPSOHV��$�� � � �
5HVDPSOH�UHTXLUHG��%��)��3���XVH�PRVW�DSSOLFDEOH� �
6XUYHLOODQFH�UHTXLUHG���&��(���XVH�PRVW�DSSOLFDEOH� �
,QVSHFWLRQ�UHTXLUHG��+��5��7���XVH�PRVW�DSSOLFDEOH� �
6HOI�H[SODQDWRU\��*��-��4�:��=� � � �
127(��7ZR�&�FRGHV�VKRXOG�IROORZ�D�-�FRGH�WR�HVWDEOLVK�D�QHZ�EDVHOLQH�� �
)RU�DOO�URXWLQH�VDPSOHV��UHFRPPHQGDWLRQ�LQ�WKH�&DWHJRU\�,�FROXPQ�ZLOO�EH�XVHG���)RU�DOO�
ODERUDWRU\�UHTXHVWHG�VSHFLDO�YHULILFDWLRQ�VDPSOHV��UHFRPPHQGDWLRQ�LQ�&DWHJRU\�,,�ZLOO�EH�
XVHG��

�

�
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*(1(5$/�/$%�5(&200(1'$7,216�
�
6DPSOH�UHVXOWV�QRUPDO��FRQWLQXH�URXWLQH�VDPSOLQJ��
�
$QDO\VLV�UHVXOWV�VXSSOLHG�WR�FXVWRPHU��QR�UHFRPPHQGDWLRQ�UHTXLUHG��
�
3UHYLRXV�UHFRPPHQGDWLRQ�VWLOO�DSSOLHV��
�
�
,163(&7,21�5(&200(1'$7,216��5HTXLUHV�)HHGEDFN��
�
,QVSHFW�XQLW�DQG�DGYLVH�ODE�RI�ILQGLQJ��$EQRUPDO�ZHDU�LQGLFDWHG�E\�BBBBB�SSP��HOHPHQW���
�
'R� QRW� IO\� RU� RSHUDWH�� LQVSHFW� ILOWHUV�� VFUHHQV�� FKLS� GHWHFWRU� DQG�V XPSV�� DGYLVH� ODERUDWRU\� RI�
UHVXOWV��
�
'R�QRW�IO\�RU�RSHUDWH��([DPLQH�IRU�GLVFUHSDQF\�DQG�DGYLVH�ODERUDWRU\�RI�UHVXOWV�DQG�GLVSRVLWLRQ��,I�
GLVFUHSDQF\� IRXQG� DQG�F RUUHFWHG�� FRQWLQXH� RSHUDWLRQ� DQG�V XEPLW� UHVDPSOH� DIWHU� 


� KRXUV� RI�
RSHUDWLRQ�� ,I�GLVFUHSDQF\� LV�QRW� IRXQG�� UHFRPPHQG�UHPRYH�FRPSRQHQW� IURP�VHUYLFH�DQG�VHQG�WR�
PDLQWHQDQFH��
�
�
2,/�&+$1*(�5(&200(1'$7,216��5HTXLUHV�5HVDPSOH��
�
&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�WUHQGV�RU�HOHYDWHG�ZHDU�PHWDO�FRQGLWLRQV��
�
&RQWDPLQDWLRQ�VXVSHFWHG��&KDQJH�RLO��UXQ�IRU�


�DGGLWLRQDO�KRXUV��WDNH�VDPSOHV�KRXUO\���7KLV�FRGH�
IRU�$LU�)RUFH�$/&�'HSRW�XVH�RQO\���
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/$%�5(48(67('�5(6$03/(6��5HTXLUHV�5HVDPSOH��
�
5HVDPSOH�$6$3��GR�QRW�FKDQJH�RLO��
�
5HVDPSOH�DIWHU�


�KRXUV��GR�QRW�FKDQJH�RLO��
�
'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\�UHVXOWV�RU�DGYLFH��
�
&RQWDPLQDWLRQ�VXVSHFWHG��GR�QRW�FKDQJH�RLO��UHVDPSOH�XQLW�DQG�VXEPLW�VDPSOH�IURP�QHZ�RLO�
VHUYLFLQJ�WKLV�XQLW���
�
'R�QRW�IO\�RU�RSHUDWH��GR�QRW�FKDQJH�RLO��VXEPLW�UHVDPSOH�$6$3��
�
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��
�

�
�
127(�� ��
�5HVDPSOH��UHG�FDS��UHTXLUHG�
� � � 

��0DLQWHQDQFH�IHHGEDFN�UHTXLUHG��DGYLVH�ODERUDWRU\�RI�ILQGLQJV�
� � � 


��/DERUDWRU\�ZLOO�VSHFLI\�WLPH�OLPLW�
�
�
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A-1 
 

APPENDIX A 
 

AERONAUTICAL EQUIPMENT CRITERIA TABLES 
AND SUPPLEMENTAL DIAGNOSTIC GUIDANCE TABLES 

 
AIRCRAFT ENGINES 

 
TURBOJET 

 
Engine Aircraft Page 
�
-���3��%���&����������$�����%��1$9<�����������$����($��%��������������������������������������������������������$���
-���3��������������������������������������������������������%�����&�����������������������������������������������������������$����
-���3�������$,5�)25&(������������������������������������7����������������������������������������������������������������������$����
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(1*,1(�� -���3��%���&����������$�����%��1$9<��
$,5&5$)7�� �$�����($��%��

�
-2$3�$720,&�(0,66,21�52752'(�
�

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

$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� �� �� �� �� �� �� �� �� � �

1RUPDO�5DQJH� ���� �� ���� ���� �� �� ���� ����� ���� � �

0DUJLQDO�5DQJH� ���� 
� ���� 
� �� �� ���� ������ 
� � �

+LJK�5DQJH� ����� 
� ���� 
� �� �� ���� ������ 
� � �

$EQRUPDO� ���� ��� ��� ��� ��� ��� ��� ���� ��� ��� ���

� �
)H�� � � 1RV������ò�����DQG���UROOHU�EHDULQJ�DQG�UDFHV�
� � � � 1RV��������DQG���EDOO�EHDULQJ�DQG�UDFHV�
� � � � *HDUER[�JHDUV�
� � � � )URQW�DQG�PDLQ�DFFHVVRU\�GULYH�JHDUV�
�
)H������$O� � � )URQW�DFFHVVRU\�GULYH��1R����DQG�PDLQ�JHDUER[�RLO�SXPSV�
�
)H������$J�����&X������	� � )URQW�DFFHVVRU\�EHDULQJ�FDJHV�
�
6L��������6Q� � � 1RV����DQG���VFDYHQJH�SXPS�EHDULQJ�FDJHV�
� � � � 1R����EHDULQJ�FDJHV�
�
0J� � � 0DLQ�DFFHVVRU\�GULYH�KRXVLQJ�
� � � � 0DLQ�JHDUER[�
�
&X��	�$O������)H� � 0DLQ�RLO�SXPS�EXVKLQJV�
�
�
7L����	���)H� � � 1RV����DQG���EHDULQJ�KXEV�
 

�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG�UHVDPSOLQJ�DQG�UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�YDOXH�H[FHHGV�����330�� UXQ�FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG�FRQWDPLQDWLRQ�ZLWK�0,/�35)������ WR� FKDLQ�RI� FRPPDQG��PDLQWHQDQFH�FKLHI�� FRJQL]DQW�HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ� DQG� UHWHVWLQJ�RI� FRQWDPLQDWHG�SUH�RLOHUV�� FDUWV�� RU�RWKHU� UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO�
ERWK�%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH�,,�6HFWLRQ�9,,,��SDJH����� IRU�
PRUH� LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW�
LQIRUPDWLRQ� �EDWFK�QR��� ORW� QR���0,/�35)�� QDWXUH�RI�SUREOHP��HWF��� RQ�VXFK�VWRFNV� WKURXJK� WKH�'HIHQVH�VXSSO\�
GHILFLHQF\�UHSRUWLQJ�V\VWHP��
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�
(1*,1(�� -���3��%���&����������$�����%��1$9<���&RQW���
$,5&5$)7�� �$�����($��%��

�
-����HQJLQHV�PD\�QRW�EH�RSHUDWHG�XQWLO�VSHFWURPHWULF�RLO�DQDO\VLV� UHVXOWV�KDYH�EHHQ�UHFHLYHG�E\� WKH�FXVWRPHU��
WKHUHIRUH�DOO�-����VDPSOHV�VKDOO�EH�SURFHVVHG�E\�WKH�-2$3�ODERUDWRU\�LPPHGLDWHO\�XSRQ�UHFHLSW�DQG�EHIRUH�RWKHU�
VDPSOHV�SUHYLRXVO\�UHFHLYHG��/DERUDWRU\�SHUVRQQHO�VKDOO�LPPHGLDWHO\�WUDQVPLW�UHVXOWV�WR�WKH�FXVWRPHU��/DERUDWRU\�
SHUVRQQHO� VKDOO� ORJ� DOO� SKRQH� FDOOV�� IDFVLPLOHV� DQG�H �PDLOV� FRQFHUQLQJ� WUDQVPLVVLRQ� RI� UHVXOWV� LQFOXGLQJ� WLPH�RI�
VDPSOH�UHFHLSW��WLPH�RI�UHVXOWV�WUDQVPLVVLRQ��PHWKRG�RI�WUDQVPLVVLRQ�DQG�WKH�QDPH�RI�WKH�SRLQW�RI�FRQWDFW�DW�WKH�
FXVWRPHU�DFWLYLW\��5HIHU�WR�WKH�GHFLVLRQ�PDNLQJ�IORZFKDUW�RQ�SDJH�$����
��
��� If the Fe trend is at or exceeds the abnormal trend limit, AND if ANY ONE of the following elements: Ag, Cr or Mo is at 
or exceeds the abnormal trend limit issue advice code T, do not fly or operate, recommend engine removal.��
�
��� ,I�WKH�)H�WUHQG�DQG�WKH�$J�WUHQG� LV�DW�RU�H[FHHGV�WKH�DEQRUPDO�WUHQG�OLPLW�� LVVXH�DGYLFH�FRGH�7��GR�QRW�IO\�RU�
RSHUDWH��UHFRPPHQG�HQJLQH�UHPRYDO��
�
��� � ,I� WKH�)H� LV� LQ� WKH�KLJK�UDQJH�RU� WKH�WUHQG�IRU�)H�PHHWV�RU�H[FHHGV�WKH�WDEOH� OLPLW�� UHFRPPHQGDWLRQ�VKDOO�EH�
FRGH�5��GR�QRW � IO\�RU�RSHUDWH�� LQVSHFW� ILOWHU�XVLQJ�)'$�� � ,I� WKH�)'$� LQVSHFWLRQ�PHHWV�JURXQGLQJ�FULWHULD�� DVVLJQ�
FRGH�7��GR�QRW�IO\�RU�RSHUDWH��UHFRPPHQG�HQJLQH�UHPRYDO��,I�WKH�)'$�LQVSHFWLRQ�GRHV�QRW�PHHW�JURXQGLQJ�FULWHULD��
SODFH�ILOWHU�RQ�D����KRXU�F\FOH��SODFH�-2$3�RLO�VDPSOLQJ�RQ�D���KRXU�LQWHUYDO�XQWLO�UHVXOWV�UHWXUQ�WR�QRUPDO��
�
��� ,I�&U�DQG�RU�0R�DUH�DEQRUPDO�DQG�WKH�)H�LV�LQ�WKH�QRUPDO�UDQJH��UHFRPPHQG�FRGH�&��UHVDPSOH�DIWHU���KRXUV��
GR�QRW�FKDQJH�RLO��,I�WKH�UHVDPSOH�LV�DEQRUPDO��DVVLJQ�FRGH�7��GR�QRW�IO\�RU�RSHUDWH��UHFRPPHQG�HQJLQH�UHPRYDO��
�
��� ,I�$J� LV�DEQRUPDO�� UHFRPPHQG�FRGH�5��GR�QRW� IO\�RU�RSHUDWH�� LQVSHFW� ILOWHU�XVLQJ�)'$�� ,I� WKH�)'$� LQVSHFWLRQ�
PHHWV�JURXQGLQJ�FULWHULD��DVVLJQ�FRGH�7��GR�QRW�IO\�RU�RSHUDWH��UHFRPPHQG�HQJLQH�UHPRYDO��,I�WKH�)'$�LQVSHFWLRQ�
GRHV�QRW�PHHW�JURXQGLQJ�FULWHULD��SODFH�ILOWHU�RQ�D����KRXU�F\FOH��SODFH�-2$3�RLO�VDPSOLQJ�RQ�D���KRXU�LQWHUYDO�XQWLO�
UHVXOWV�UHWXUQ�WR�QRUPDO��
�
��� ,)�6L� LV�DEQRUPDO�� UHFRPPHQG�FRGH�-��FRQWDPLQDWLRQ�FRQILUPHG��FKDQJH�RLO�� UHVDPSOH�ZLWK�QRUPDO�VDPSOLQJ�
VFKHGXOH��
�

NOTES 
 

,QFUHDVLQJ� WUHQG� LQ� $O� �� LQVSHFW� JHDUER[�PDLQ� RLO� ILOWHU� DQG�P DLQ� RLO� SXPS� KRXVLQJ� IRU�
VFRULQJ��
�
$OO�EHDULQJ�MRXUQDOV�H[FHSW�WLWDQLXP�PD\�EH�FKURPH�SODWHG�GXULQJ�RYHUKDXO��
�
2LO�SXPS�JHDU�MRXUQDOV�PD\�EH�FKURPH�SODWHG�GXULQJ�RYHUKDXO��
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Figure A-1.  J52 FDA Flowchart 
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(1*,1(�� -���3����������������
$,5&5$)7��� �%����&������

�
-2$3�$720,&�(00,6,21�52752'(�
�

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

1$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� �� �� �� �� �� � �� � � �

1RUPDO�5DQJH� ���� �� ���� �� ���� ���� � ���� � � �

0DUJLQDO�5DQJH� ����� �� �� �� �� ���� � ���� � � �

+LJK�5DQJH� ������ �� �� �� �� �� � �� � � �

$EQRUPDO� ���� ��� ��� ��� ��� ��� � ��� ��� ��� ���
 
1,I�WKH�FDOFXODWHG�330�WUHQG�YDOXH�LV�HTXDO�WR�RU�JUHDWHU�WKDQ�WKH�WUHQG�330�YDOXH�OLPLW��WKH�HQJLQH�KDV�DQ�
DEQRUPDO�WUHQG��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG�UHVDPSOLQJ�DQG�UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�YDOXH�H[FHHGV�����330��UXQ�FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG�FRQWDPLQDWLRQ�ZLWK�0,/�35)������ WR� FKDLQ�RI� FRPPDQG��PDLQWHQDQFH�FKLHI�� FRJQL]DQW�HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ� DQG� UHWHVWLQJ�RI� FRQWDPLQDWHG�SUH�RLOHUV�� FDUWV�� RU�RWKHU� UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO�
ERWK�%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�
PRUH� LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW�
LQIRUPDWLRQ� �EDWFK�QR��� ORW� QR���0,/�35)�� QDWXUH�RI�SUREOHP��HWF��� RQ�VXFK�VWRFNV� WKURXJK� WKH�'HIHQVH�VXSSO\�
GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�
&X�LV�WKH�PRVW�VLJQLILFDQW�DQG�FULWLFDO�ZHDU�PHWDO��:KHQ�&X�LV�GHWHFWHG�E\� LWVHOI� LQ�DQ\�DPRXQW��PDLQWDLQ�FORVH�
VXUYHLOODQFH��,QFUHDVLQJ�WUHQGV�LQ�&X�DUH�XVXDOO\�LQGLFDWLYH�RI�SUREOHP�LQ�WKH�1RV��������DQG�RU�1R����EHDULQJ��,Q�
FDVHV�RI�DGYDQFHG�ZHDU��&X�PD\�EH�DFFRPSDQLHG�E\� LQFUHDVHV�LQ�)H��:KHQHYHU�)H�LQFUHDVHV� LQ�FRPELQDWLRQ�
ZLWK�DQ�LQFUHDVH�LQ�&X��IRU�-���������HQJLQHV��ILUVW�UHPRYH�WKH�DQJOH�GULYH�DQG�LQVSHFW�WKH�WRS�UROOHU�EHDULQJ�IRU�
FDJH�VHSDUDWLRQ�� WKHQ� IRU�DOO� HQJLQHV�� LQVSHFW� IRU�H[FHVVLYH�1RV����� ��DQG�RU���EHDULQJ�ZHDU��$J�PD\�DOVR�EH�
GHWHFWHG�LQ�DGYDQFH�EHDULQJ�ZHDU��,QFUHDVHV�LQ�0J�XVXDOO\�LQGLFDWH�GLVFUHSDQF\�LQ�DFFHVVRU\�JHDUER[��23$+���
:KHQ�0J�LV�DFFRPSDQLHG�E\�DQ�LQFUHDVH�LQ�)H��WKH�GLVFUHSDQF\�LV�XVXDOO\�LQ�WKH�23$+�EHDULQJ�DUHD���
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�
:KHQ�$O� LQFUHDVHV� WR� DEQRUPDO� YDOXH� RU� LV� DFFRPSDQLHG� E\� D� VPDOO� LQFUHDVH� LQ�)H� DQG�� VRPHWLPHV��&X�� WKH�
GLVFUHSDQF\� LV�XVXDOO\�ZLWK�WKH�PDLQ�OXEH�SXPS�RU�VFDYHQJH�SXPS��,QFUHDVHV�LQ�&U�LQGLFDWH�H[FHVVLYH�ZHDU�RU�
IDLOXUH�RI�FDUERQ�VHDO�� ,QFUHDVH�LQ�7L� LQGLFDWHV�1RV���������ò��DQG�RU�1R����EHDULQJ�KXE�ZHDU�LQ�-������HQJLQH��
,QFUHDVH�LQ�$O�E\�LWVHOI�WR�DEQRUPDO�YDOXHV�PD\�LQGLFDWH�D�GLVFUHSDQF\�LQ�WKH�DQJOH�GULYH�FRXSOLQJ��5HFRPPHQG�
DQ� LQVSHFWLRQ� WR�GHWHUPLQH�ZKHWKHU� WKH�DQJOH�GULYH� FRXSOLQJ�VQDS� ULQJ� LV� RXW� RI� SODFH�RU�EHQW� LQ� D�PDQQHU� WR�
UHVXOW�LQ�FRXSOLQJ�UXEELQJ��$OWKRXJK�3E�LV�QRW�D�FULWLFDO�HOHPHQW�LW�PD\�EH�IRXQG�LQ�UHODWLYHO\�KLJK�OHYHOV��,I�3E�RQO\�
LV� KLJK� DQG� RWKHU� FULWLFDO� HOHPHQWV�� L�H��� LURQ�� FRRSHU�� HWF��� DUH� ZHOO� ZLWKLQ� OLPLWV� DQG� 3E� H[FHHGV� ��� 330��
UHFRPPHQG�HQJLQH�EH�SODFHG�RQ�FRGH��-���GUDLQ�DQG�IOXVK��� ,I� WKH�3E� OHYHOV�GURS�EHORZ����330�DIWHU� WKH� ILUVW�
IOLJKW��SODFH�WKH�HQJLQH�RQ�URXWLQH�VDPSOLQJ�LQWHUYDOV��
�
�
�7L�� � � 1RV���������ò�DQG�RU�1R����EHDULQJ�KXEV��DSSOLFDEOH�WR������
�
�)H� � � 0DLQ�EHDULQJ�EDOOV�UROOHUV��UDFHV�DQG�VHDOV�
� � � � *HDUER[�JHDUV�
�
�)H������$O� � � 1R����VFDYHQJH�RLO�SXPS��DSSOLFDEOH�WR������
� � � � *HDUER[�RLO�SXPS��DSSOLFDEOH�WR����������
�
�)H������$O�����$J����&X� � 1RV�����ò�DQG���VFDYHQJH�RLO�SXPS�
� �
	��������6L�����6Q�
�
�)H�����$J� � � 1RV���ò�DQG���EHDULQJ�FDJHV���ò�EHDULQJ�DSSOLFDEOH�WR������
�
�)H�����$J�����&X� � *HDUER[�JRYHUQRU�DQG�WDFK�GULYH�EHDULQJV�
�� �
�)H����$J������&X����	����6L����6Q� *HDUER[�EHDULQJ�
�
�)H����0J� � � 1R����VFDYHQJH�RLO�SXPS��DSSOLFDEOH�WR������
�
�$J���&X�������	�����6L���6Q� 1RV������������ò����DQG���EHDULQJ�FDJHV�
�
�$O����0J� � � *HDUER[�KRXVLQJ�DQG�DGDSWHU�
�

NOTES 
 

$OO�EHDULQJ�MRXUQDOV��H[FHSW�WKRVH�WKDW�DUH�WLWDQLXP��PD\�EH�FKURPH�SODWHG�GXULQJ�UHZRUN��
�

�
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�
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�

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

1$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� �� �� �� �� �� � �� � � �

1RUPDO�5DQJH� ����� ���� ���� ���� ���� ����� � ���� � � �

0DUJLQDO�5DQJH� ������ ���� ���� ���� ���� ������ � ���� � � �

+LJK�5DQJH� ������ �� ����� �� ����� ������ � ���� � � �

$EQRUPDO� ���� ��� ���� ��� ���� ���� � ���� ��� ��� ���
 
1,I� WKH� FDOFXODWHG� 330� WUHQG� YDOXH� LV� HTXDO� WR� RU� JUHDWHU� WKDQ� WKH� WUHQG� 330� YDOXH� OLPLW�� WKH� HQJLQH� KDV� DQ�
DEQRUPDO�WUHQG��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�
:KHQ�)H� LQFUHDVHV� LQ�FRPELQDWLRQ�ZLWK�DQ� LQFUHDVH� LQ�0J�� WKH�GLVFUHSDQF\� LV�XVXDOO\�ZLWK�WKH�DFFHVVRU\�JHDU�
FDVH��:KHQ�)H�LQFUHDVHV�LQ�FRPELQDWLRQ�ZLWK�DQ�LQFUHDVH�LQ�&X��WKH�GLVFUHSDQF\�PD\�EH�D�PDLQ�VKDIW�EHDULQJ��
XVXDOO\�1R�� ���+LJK�)H��&X�DQG�0J� LQ� FRPELQDWLRQ� XVXDOO\� LQGLFDWH� GLVFUHSDQF\�ZLWK� WKH� WRZHU� VKDIW� EHDULQJ��
,QFUHDVHV� LQ�0J�E\� LWVHOI� LQGLFDWH�GHIHFW� LQ�DFFHVVRU\�JHDU�FDVH��)XHO�FRQWDPLQDWLRQ�RI�RLO� LQGLFDWHV�UXSWXUH�RI�
IXHO�RLO�FRROHU��
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NOTES 

 
+LJK� OHDG�FRQFHQWUDWLRQV�DORQH�LQ�-���HQJLQH�XVHG�RLO�'2�127�ZDUUDQW�HQJLQH�UHPRYDO�
DQG�UHSDLU�DFWLRQV��/HDG�SODWLQJ�RQ�1R����EHDULQJ��3�1���������LV�VRXUFH�RI�OHDG��

�
�
�)H� � � 0DLQ�EHDULQJ�EDOOV�UROOHUV�DQG�UDFHV�
� � � � *HDUER[�JHDUV�
�
�)H�������$O�� �� � 3UHVVXUH�DQG�VFDYHQJH�RLO�SXPS�
�
�)H�������$J��������&X� � *HDUER[�EHDULQJV��
�
�	��������6L����������6Q�
�
�$J����&X�����������	� � 0DLQ�EHDULQJ�FDJHV�
�
�6L�������6Q�
�
�$O������0J� � � *HDUER[�KRXVLQJ�DQG�DGDSWHUV�
�
�7L�� � � &RPSUHVVRU�URWRU�IURQW�KXE�
�
�
�
�
OIL CAPACITY AND CONSUMPTION INFORMATION 
�
��� 2LO�&DSDFLW\�RI�WKH�HQJLQH�LV���TXDUWV��5HI��7�2���7���$������
�
��� $OORZDEOH�RLO�FRQVXPSWLRQ�UDWH��TXDQWLW\�SHU�WLPH��VKDOO�QRW�H[FHHG�ô�SLQW�SHU�KRXU��5HI�7�2���7���$�������
�
��� 5HFRPPHQGHG� HQJLQH� RLO� FRQVXPSWLRQ� LQVSHFWLRQ� LQWHUYDO�� � $W� ����KRXU� PDLQWHQDQFH� LQVSHFWLRQ� RU� ZKHQ�

HQJLQH�LV�VXVSHFWHG�RI�H[FHVVLYH�RLO�XVDJH��
�
��� $FWLRQ�WR�WDNH�LI�PD[LPXP�RLO�FRQVXPSWLRQ�UDWH�LV�H[FHHGHG��,GHQWLI\�FRUUHFW�FDXVH�RI�KLJK�RLO�FRQVXPSWLRQ��

�
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�
(1*,1(�� -���3������$1'�-7��$��1$9<��
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�
-2$3�$720,&�(0,66,21�52752'(�
�

)H� $J� $O� &U� &X� 0J� 7L� %� 6L� =Q�

$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� �� �� �� �� �� �� � � �

1RUPDO�5DQJH� ����� ���� ���� ���� ���� ����� ���� � � �

0DUJLQDO�5DQJH� ������ �� �� �� �� ������ �� � � �

+LJK�5DQJH� ������ �� ������ �� ����� ������ ������ � � �

$EQRUPDO� ���� ��� ���� ��� ���� ���� ���� ��� ��� ���

�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�
:KHQ�)H� LQFUHDVHV� LQ�FRPELQDWLRQ�ZLWK�DQ� LQFUHDVH� LQ�0J�� WKH�GLVFUHSDQF\� LV�XVXDOO\�ZLWK� WKH�DFFHVVRU\�JHDU�
FDVH��:KHQ�)H� LQFUHDVHV� LQ�FRPELQDWLRQ�ZLWK�DQ�LQFUHDVH� LQ�&X��WKH�GLVFUHSDQF\�PD\�EH�D�PDLQ�VKDIW�EHDULQJ��
XVXDOO\�1R�����+LJK��)H��&X�DQG�0J� LQ�FRPELQDWLRQ�XVXDOO\� LQGLFDWHV�GLVFUHSDQF\�ZLWK� WKH� WRZHU�VKDIW�EHDULQJ��
,QFUHDVHV� LQ�0J�E\� LWVHOI� LQGLFDWHV�GHIHFW� LQ�DFFHVVRU\�JHDU�FDVH��)XHO�FRQWDPLQDWLRQ�RI�RLO� LQGLFDWHV� UXSWXUH�RI�
IXHO�RLO�FRROHU��
�
)H�� � � 0DLQ�EHDULQJ�EDOOV�UROOHUV�DQG�UDFHV�
� � � � *HDUER[�JHDUV�
�
)H�������$O� � � 3UHVVXUH�DQG�VFDYHQJH�RLO�SXPS�
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�
)H�������$J�����&X� � *HDUER[�EHDULQJV�
�
	��������6L�������6Q�
�
$J������&X������	� � 0DLQ�EHDULQJ�FDJHV�
�
�6L�������6Q�
�
�$O�����0J� � � *HDUER[�KRXVLQJ�DQG�DGDSWHUV�
�
�7L�� � � &RPSUHVVRU�URWRU�IURQW�KXE�
�
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�
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�

)H� $J� $O� &U� &X� 0J� %� 6L� =Q�

1$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV�
�

�� �� �� �� �� �� � � �
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RQ�FRGH�7��WHDU�GRZQ���)XHO�FRQWDPLQDWLRQ�RI�WKH�RLO�ZLOO�EH�UHSRUWHG�WR�UHVSRQVLEOH�DFWLYLW\�ZKHQ�GHWHFWHG��)H�LV�
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WRJHWKHU�ZLWK�KLJK�7L�LQGLFDWH�GLVFUHSDQF\�LQ�WKH�1RV������ò�DQG�1R����EHDULQJ�DUHD��
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)H�LQFUHDVHV�E\� LWVHOI�RU� LQ�FRPELQDWLRQ�ZLWK�&X��UHFRPPHQG�WUDQVIHU�JHDUER[�VWDUWHU�GULYH�DUHD�EH�FKHFNHG�IRU�
ORRVH�QXW�RQ�GULYH�RU�IRU�EURNHQ�FDUERQ�VHDO��$OVR�UHFRPPHQG�LQVSHFWLRQ�RI�WKH�IURQW�RI�WUDQVIHU�JHDUER[�IRU�VDPH�
SUREOHP�DQG�LQVSHFWLRQ�RI�ILOWHUV�LQFOXGLQJ�&6'�ILOWHU��:KHQ�&X�LQFUHDVHV�LQ�FRPELQDWLRQ�ZLWK�)H��EXW�&X�LV�KLJKHU��
WKH�SUREOHP�ZLOO�XVXDOO\�EH�LQ�WKH�&6'��+LJK�0J�LV�XVXDOO\�LQGLFDWLYH�RI�GLVFUHSDQF\�LQ�WKH�JHDUER[��$Q\�LQFUHDVH�
LQ�$J�LQ�XVXDOO\�LQGLFDWLYH�RI�LQFLSLHQW�1R����EHDULQJ�IDLOXUH�DQG�ZLOO�EH�DFFRPSDQLHG�ZLWK�KLJK�)H�ZLWK�RU�ZLWKRXW�
LQFUHDVHV�LQ�&X��
�
�
�)H���	���1L� 0DLQ�EHDULQJ�KRXVLQJV�
�
�)H���	���&U� $IWHUEXUQHU�IXHO�SXPS�JHDUV�DQG�EHDULQJV�
� 1R����EHDULQJV��EDOOV�DQG�UDFHV�
�
�)H���	���&U���1L� 1R����EHDULQJ�UROOHUV��UDFHV�DQG�FDUERQ�VHDO�UXQQHUV�
� *HDUER[�JHDUV��VKDIWV�DQG�VSOLQHV�
�
�)H���	���&U���$O���RU���1L� 1R����EHDULQJ�UROOHUV�DQG�UDFHV�
�
�)H���	���&U���&X���RU���1L� $FFHVVRU\�YDULDEOH�QR]]OH�DFWXDWRU�
�
�)H���&X���	���$O���6L� $FFHVVRU\�PDLQ�OXEH�DQG�K\GUDXOLF�SXPS�
� �
�)H���&X���	���$O���1L� $FFHVVRU\�VFDYHQJH�SXPSV�
�
�)H���&X���	���$J���&U���6L� *HDUER[�EHDULQJV�
� � �
�)H���&X���0J���	���$O� &RQVWDQW�VSHHG�GULYH�
� �
�)H���&X���$J
���	���$O��&U��6Q��3E��1L��6L� $FFHVVRU\�YDULDEOH�QR]]OH�SXPS�
� 
$J�LQ��3���0�DQG��1�SXPSV�
�
�)H���&X���$O���0J���	���&U���1L� 9DULDEOH�QR]]OH�FRQWURO�YDOYH�
� �
�&X���	���$J���)H���6L� 0DLQ�EHDULQJ�FDJHV�DQG�DIWHUEXUQHU�IXHO�SXPS�EHDULQJ�FDJHV� �
�
�$O���0J� *HDUER[�FDVWLQJV�
�
�&U���	���)H���1L� 0DLQ�EHDULQJ�VHDO�UDFHV�
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�
&DXWLRQ�PXVW�EH�H[HUFLVHG�ZKHQ�HYDOXDWLQJ�WKLV�V\VWHP�GXH�WR�WKH�FRPPRQ�RLO�VXSSO\�RI�HQJLQH�DQG�&6'��:KHQ�
)H�LQFUHDVHV�E\� LWVHOI�RU� LQ�FRPELQDWLRQ�ZLWK�&X��UHFRPPHQG�WUDQVIHU�JHDUER[�VWDUWHU�GULYH�DUHD�EH�FKHFNHG�IRU�
ORRVH�QXW�RQ�GULYH�RU�IRU�EURNHQ�FDUERQ�VHDO��$OVR�UHFRPPHQG�LQVSHFWLRQ�RI�WKH�IURQW�RI�WUDQVIHU�JHDUER[�IRU�VDPH�
SUREOHP�DQG�LQVSHFWLRQ�RI�ILOWHUV�LQFOXGLQJ�&6'�ILOWHU��:KHQ�&X�LQFUHDVHV�LQ�FRPELQDWLRQ�ZLWK�)H��EXW�&X�LV�KLJKHU��
WKH�SUREOHP�ZLOO�XVXDOO\�EH� LQ� WKH�&6'��$OVR�� LQFUHDVH� LQ�0J�DQG�RU� LQ�FRPELQDWLRQ�ZLWK�)H�DQG�RU�&X�PD\�EH�
FDXVHG� E\� &6'
V�� 7KH� &6'� VKRXOG� EH�U HPRYHG� DQG� EHQFK� FKHFNHG� WR� GHWHUPLQH� LI� &6'� UHSODFHPHQW� ZLOO�
HOLPLQDWH�WKH�ZHDU�PHWDO�SUREOHPV��+LJK�0J�LV�XVXDOO\�LQGLFDWLYH�RI�GLVFUHSDQF\�LQ�WKH�JHDUER[���
�
$Q\� LQFUHDVH� LQ�$J� LV�XVXDOO\� LQGLFDWLYH�RI� LQFLSLHQW�1R����EHDULQJ� IDLOXUH�DQG�ZLOO�EH�DFFRPSDQLHG�ZLWK�KLJK�)H�
ZLWK�RU�ZLWKRXW� LQFUHDVHV� LQ�&X��:KHQ�)H� LQFUHDVHV���330��EHWZHHQ�FRQVHFXWLYH�RLO�VDPSOHV�IURP�-������DQG�
-������HQJLQHV�ZLWKRXW�DFFRPSDQ\LQJ�LQFUHDVHV�WR�RWKHU�ZHDU�PHWDOV��LW�PD\�EH�LQGLFDWLYH�RI�DQ�DIWHUEXUQHU�IXHO�
SXPS�EHDULQJ� IDLOXUH��&KHFN�VDPSOHV�VKRXOG� EH� UHTXHVWHG� WR� FRQILUP�)H� LQFUHDVHV��$OO� XQPRGLILHG� DIWHUEXUQHU�
IXHO�SXPSV��3DUW�1XPEHU�3�1����'���3���3���3����DQG�3����ZLOO�EH�UHPRYHG�DQG�VHQW�WR�UHSDLUDEOH�VXSSO\��)XHO�
SXPSV�ZLWK�RWKHU�SDUW�QXPEHUV�PD\�EH�UHWDLQHG�EXW�YLVXDOO\�H[DPLQHG�IRU�GLVFUHSDQFLHV��
�
�)H���	���1L� 0DLQ�EHDULQJ�KRXVLQJV�
�
�)H���	���&U� $IWHUEXUQHU�IXHO�SXPS�JHDUV�DQG�EHDULQJV�
� 1R����EHDULQJV��EDOOV�DQG�UDFHV�
�
�)H���	���&U���1L� 1R����EHDULQJ�UROOHUV��UDFHV�DQG�FDUERQ�VHDO�UXQQHUV�
� *HDUER[�JHDUV��VKDIWV�DQG�VSOLQHV�
�
�)H���	���&U���$O���RU���1L� 1R����EHDULQJ�UROOHUV�DQG�UDFHV�
�
�)H���	���&U���&X���RU���1L� $FFHVVRU\�YDULDEOH�QR]]OH�DFWXDWRU�
�
�)H���&X���	���$O���6L� $FFHVVRU\�PDLQ�OXEH�DQG�K\GUDXOLF�SXPS�
� �
�)H���&X���	���$O���6L� $FFHVVRU\�VFDYHQJH�SXPSV� �
�
�)H���&X���	���$J���&U���6L� *HDUER[�EHDULQJV�
� � �
�)H���&X���0J���	���$O� &RQVWDQW�VSHHG�GULYH�
� �
�)H���&X���	���$O���&U���6Q���3E���1L���6L� $FFHVVRU\�YDULDEOH�QR]]OH�SXPS�
�
�&X���	���$J���)H���6L� 0DLQ�EHDULQJ�FDJHV�DQG�DIWHUEXUQHU�IXHO�SXPS�EHDULQJ�FDJHV� �
�
�0J� *HDUER[�FDVWLQJV�
�
�&U���	���)H���1L� 0DLQ�EHDULQJ�VHDO�UDFHV�
�
�
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1)H� $J� $O� &U� 1&X� 0J� %� 6L� =Q�

$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� �� �� � �� �� � � �

1RUPDO�5DQJH� ����� ���� ����� � ���� ����� � � �

0DUJLQDO�5DQJH� ������ ���� ������ � 1���� ������ � � �

+LJK�5DQJH� 1������ ����� ������ � ������ ������ � � �

$EQRUPDO� ���� ���� ���� � ���� ���� ��� ��� ���
 
15HFRPPHQG�UHPRYH�LI�)H�DQG�&X�DUH�ERWK�LQ�UDQJHV�LQGLFDWHG��+LJK�)H�DQG�0DUJLQDO�&X����,I�LURQ��)H��LV�LQ�WKH�
KLJK�UDQJH�ZLWK�FRSSHU��&X��OHVV�WKDQ���330�DQG�QLFNHO��1L��LV�DSSUR[LPDWHO\�����RI�WKH�LURQ�YDOXH��UHFRPPHQG�
WKDW�WKH�XQLW�EH�SODFHG�RQ���KRXU�VDPSOLQJ�LQWHUYDOV�XQWLO�QH[W�DLUFUDIW�SKDVH�LQVSHFWLRQ�RU�RSHUDWHG�IRU�����KRXUV��
ZKLFKHYHU�RFFXUV�ILUVW��,QVSHFW�FRPSUHVVRU�VKDIW�IRU�VSOLQH�ZHDU��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG� VXEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�
:KHQ�)H�WUHQG�LV�LQFUHDVLQJ�DQG�ZLWK�LQFUHDVLQJ�&X��VXVSHFW�PDLQ�EHDULQJ�RU�DFFHVVRU\�EHDULQJ�GHIHFW��6XVSHFW�
ILUVW�1R����PDLQ�EHDULQJ��QH[W��1R����PDLQ�EHDULQJ�RU�$[LV��(��DFFHVVRU\�EHDULQJ��+LJK�)H�LV�IUHTXHQWO\�GXH�WR�$[LV�
�&��DIW�FDUERQ�VHDO�PDWLQJ�ULQJ�ZHDULQJ�LQWR�$[LV��&��DIW�EHDULQJ�LQQHU�UDFH��+LJK�)H�LV�DOVR�GXH�WR�FRPELQDWLRQ�RI�
$[LV��%��IRUZDUG�DQG�$[LV��)��IRUZDUG�EHDULQJ�RXWHU�UDFHV�VSLQQLQJ�LQ�WKHLU�KRXVLQJV��

Downloaded from http://www.everyspec.com



NAVAIR 17-15-50.3 
TM 38-301-3 
T.O. 33-1-37-3�
CGTO 33-1-37-3 

A-24 
 

�
(1*,1(���� -���*(��$��&RQW���

� � $,5&5$)7�� �7��&��
�
-���3RZHU�3ODQW�&KDQJH���SURYLGHV�IRU�FKURPLXP�SODWLQJ�RI�$[LV��%��IRUZDUG��$[LV��&��DIW�DQG�$[LV��'��IRUZDUG�
EHDULQJ� KRXVLQJV�� 7KLV� FKDQJH� VKRXOG� UHGXFH� KLJK� )H�� 2XWHU� UDFHV� WXUQLQJ� ZLOO� VKRZ� LQFUHDVLQJ� DQG� KLJK�
FKURPLXP��)XHO�FRQWDPLQDWLRQ�FDQ�EH�GHWHFWHG�E\�WKH�VDPSOLQJ�FDWFKLQJ�ILUH��6PDOO�FRQFHQWUDWLRQV�RI�IXHO�ZLOO�EH�
GHWHFWHG�E\�RGRU��5HFRPPHQG�LQVSHFWLRQ�RI�IXHO�KHDW�H[FKDQJHU�RU�IXHO�SXPS��
�
�)H��������	������1L� � 1R����EHDULQJ�UDFHV�
�
�)H��������	������&U�� � 1R����EHDULQJ�UROOHUV�DQG�IURQW�IUDPH�FDVLQJ�
� � � � 1RV����DQG���EHDULQJ�VXSSRUW�
� � � � $FFHVVRU\�GULYH�JHDUER[�DQG�372�EHDULQJ�EDOOV�UROOHUV�DQG�UDFHV�
� � � � $FFHVVRU\�GULYH�JHDUER[�VHDO�DQG�EHDULQJ�KRXVLQJV�
�)H��������	������&U������1L� *HDUER[�EHDULQJ�VSLQQLQJ�LQ�OLQHUV��372�VFDYHQJH�WXEH�
� � � � 0DLQ�EHDULQJ�FDUERQ�VHDO�UXQQHUV�
� � � � 1R����EHDULQJ�FRPSUHVVRU�URWRU�IURQW�VKDIW�
� � � � 1R����EHDULQJ�ORFNQXW�DQG�FRPSUHVVRU�GULYHVKDIW�
� � � � 1R����EHDULQJ�ORFNQXW�DQG�WXUELQH�ZKHHO�VKDIW�
� � � � 372� UDGLDO� GULYHVKDIW�� EHYHO� JHDUV�� EHDULQJ� KRXVLQJ�� D[LDO� EHDULQJ� VXSSRUW� DQG�

UHWDLQHU�
� � � � $FFHVVRU\�OXEH�DQG�VFDYHQJH�SXPS�VSXU�JHDU��OXEH�ILOWHU�DQG�RLO�FRROHU�YDOYH�
� � � � $FFHVVRU\�GULYH�JHDUER[�VKDIW�DQG�EHYHO�JHDUV�
�
�)H��������	������&U� � $FFHVVRU\�GULYH�JHDUER[�JHDU�ORFNQXW� �
�
�1L��������6L�
�
�)H��������	������&U� � 372�DQG�1R����EHDULQJ�UHWDLQHU�
�
�1L��������0J� � � $FFHVVRU\�GULYH�JHDUER[�VSDQQHU�QXWV�
�
�
)H��������	�������&U�����$O�� 1RV����DQG���EHDULQJ�EDOOV�UROOHUV�DQG�UDFHV�
� � � � $FFHVVRU\�GULYH�JHDUER[�VHDO�PDWLQJ�ULQJV�
� � � � $FFHVVRU\�OXEH�DQG�VFDYHQJH�SXPS�URWRUV��OLQHUV�DQG�EODGHV�
�
$O���� � � $FFHVVRU\�RLO�FRROHU�KRXVLQJ��RLO�SUHVVXUH�WUDQVGXFHU�DQG�RLO�WDQN�
� � � � 5RWRU�ZHDU�LQ�IURQW�IUDPH�VXPS�
�
$O��������	������0J�����6L�� $FFHVVRU\�ILOWHU�E\SDVV�UHOLHI�YDOYH�KRXVLQJ�
�
�
$O�������	������&X� � $FFHVVRU\�OXEH�DQG�VFDYHQJH�SXPS�KRXVLQJ�
�
0J������6L�
�
&X�������	������$O� � $FFHVVRU\�OXEH�DQG�VFDYHQJH�SXPS�EHDULQJV�
�
)H�������3E�����6L�
�
0J������6L������	�� � 0DLQ�DQG�372�EHDULQJ�FDJHV�
�
)H�������$J� � � $FFHVVRU\�GULYH�JHDUER[�EHDULQJ�FDJHV�
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1$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV�
�

��� �� �� �� �� �� � � �

1RUPDO�5DQJH� ����� �� ���� �� ���� ���� � � �

0DUJLQDO�5DQJH� ������ ���� ���� ���� ���� ����� � � �

+LJK�5DQJH� ������ ���� ���� ���� ����� ������ � � �

$EQRUPDO� ���� ��� ��� ��� ���� ���� ��� ��� ���

�
1,I� WKH� FDOFXODWHG� 330� WUHQG� YDOXH� LV� HTXDO� WR� RU� JUHDWHU� WKDQ� WKH� WUHQG� 330� YDOXH� OLPLW�� WKH� HQJLQH� KDV� DQ�
DEQRUPDO�WUHQG��
� �
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�
1R����PDLQ�EHDULQJ� LV�D�PDMRU�SUREOHP�DUHD�GHWHFWDEOH�E\�-2$3��7KHVH�IDLOXUHV�XVXDOO\�RFFXU�UDSLGO\��0DLQWDLQ�
FORVH�VXUYHLOODQFH�HYHQ�ZKHQ�VPDOO�LQFUHDVHV�LQ�)H�DUH�QRWHG��+LJK�)H�DQG�&X��ZLWK�ZLWKRXW�$J��LQGLFDWH�PDLQ�RU�
DFFHVVRU\�EHDULQJ�GHIHFW��6XVSHFW�ILUVW��1R����DQG�1R����PDLQ�EHDULQJV��QH[W��$[LV��(��DFFHVVRU\�EHDULQJ��+LJK�)H�
LV�DOVR�IUHTXHQWO\�GXH�WR�GHIHFW�LQ�JHDUER[�$[LV��%��EHDULQJ��+LJK�$J�DORQH�PD\�LQGLFDWH�IXHO�FRQWDPLQDWLRQ�RI�OXEH�
V\VWHP�� UHFRPPHQG� LQVSHFWLRQ� RI� IXHO� RLO� FRROHU� DQG�RU� IXHO� SXPS�� )XHO� FRQWDPLQDWLRQ� FDQ� DOVR� RFFXU� ZLWKRXW�
VLJQLILFDQW�$J�SUHVHQW�DQG�LV�GHWHFWDEOH�E\�VDPSOH�RGRU��
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�
�)H��������	������1L� � 1R����EHDULQJ�UDFHV�
�
�)H��������	������&U�� � 1R����EHDULQJ�UROOHUV�DQG�IURQW�IUDPH�FDVLQJ�
� � � � 1RV����DQG���EHDULQJ�VXSSRUW�
� � � � $FFHVVRU\�GULYH�JHDUER[�DQG�372�EHDULQJ�EDOOV�UROOHUV�DQG�UDFHV�
� � � � $FFHVVRU\�GULYH�JHDUER[�VHDO�DQG�EHDULQJ�KRXVLQJV�
�
�)H��������	������&U������1L� *HDUER[�EHDULQJ�VSLQQLQJ�LQ�OLQHUV��372�VFDYHQJH�WXEH�
� � � � 0DLQ�EHDULQJ�FDUERQ�VHDO�UXQQHUV�
� � � � 1R����EHDULQJ�FRPSUHVVRU�URWRU�IURQW�VKDIW�
� � � � 1R����EHDULQJ�ORFNQXW�DQG�FRPSUHVVRU�GULYHVKDIW�
� � � � 1R����EHDULQJ�ORFNQXW�DQG�WXUELQH�ZKHHO�VKDIW�
� � � � 372� UDGLDO� GULYHVKDIW�� EHYHO� JHDUV�� EHDULQJ� KRXVLQJ�� D[LDO� EHDULQJ� VXSSRUW� DQG�

UHWDLQHU�
� � � � $FFHVVRU\�OXEH�DQG�VFDYHQJH�SXPS�VSXU�JHDU��OXEH�ILOWHU�DQG�RLO�FRROHU�YDOYH�
� � � � $FFHVVRU\�GULYH�JHDUER[�VKDIW�DQG�EHYHO�JHDUV�
�
�)H��������	������&U� � $FFHVVRU\�GULYH�JHDUER[�JHDU�ORFNQXW�
�
�1L��������6L�
�
�)H��������	������&U� � 372�DQG�1R����EHDULQJ�UHWDLQHU�
�
�
�1L��������0J� � � $FFHVVRU\�GULYH�JHDUER[�VSDQQHU�QXWV�
�
)H��������	�������&U�����$�� 1RV����DQG���EHDULQJ�EDOOV�UROOHUV�DQG�UDFHV�
� � � � $FFHVVRU\�GULYH�JHDUER[�VHDO�PDWLQJ�ULQJV�
� � � � $FFHVVRU\�OXEH�DQG�VFDYHQJH�SXPS�URWRUV��OLQHUV�DQG�EODGHV�
�
$O� � � � $FFHVVRU\�RLO�FRROHU�KRXVLQJ��RLO�SUHVVXUH�WUDQVGXFHU�DQG�RLO�WDQN�
� � � � 5RWRU�ZHDU�LQ�IURQW�IUDPH�VXPS�
�
�
$O�������	������0J����6L� � $FFHVVRU\�ILOWHU�E\SDVV�UHOLHI�YDOYH�KRXVLQJ�
�
�
$O�������	� � � $FFHVVRU\�OXEH�DQG�VFDYHQJH�SXPS�EHDULQJV�
�
&X�������0J�����6L�
�
&X�������	� � � $FFHVVRU\�OXEH�DQG�VFDYHQJH�SXPS�EHDULQJV�
�
$O�������)H�������3E����6L�
�
�
&X������6L������	�� � 0DLQ�DQG�372�EHDULQJ�FDJHV�
)H�������$J� � � $FFHVVRU\�GULYH�JHDUER[�EHDULQJ�FDJHV�
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��� 7KH�RLO�FDSDFLW\�IRU�WKH�-���*(�������LV�IRXU�TXDUWV��
�
��� 7KH� PD[LPXP� DOORZDEOH� RLO� FRQVXPSWLRQ� IRU� WKH� -���*(���� LV� RQH�KDOI� �ò�� SLQW� SHU� KRXU�� 7KH� PD[LPXP�
DOORZDEOH�RLO�FRQVXPSWLRQ�IRU�WKH�-���*(���LV�WKUHH�HLJKWKV��Ǫ��SLQW�SHU�KRXU��
�
��� 7KHUH�LV�QR�UHFRPPHQGHG�RLO�FRQVXPSWLRQ�LQWHUYDO�LQ�WKH�PDQXDOV��EXW�FKHFN�WKH�RLO�OHYHO�DIWHU�HDFK�IOLJKW�DQG�
DIWHU�D�WHVW�FHOO�UXQ��
�
��� $FWLRQ�WR�WDNH�LI�PD[LPXP�DOORZDEOH�RLO�FRQVXPSWLRQ�LV�H[FHHGHG��
�

D�� ([WHUQDO�RLO�OHDNLQJ���&KHFN�DOO�H[WHUQDO�RLO�OLQHV�IRU�OHDNV�DQG�PDNH�DQ\�QHFHVVDU\�FRUUHFWLRQV��
�
E�� /RRVH�RU�OHDNLQJ�RLO�ILOOHU�FDSV���&KHFN�ILOOHU�FDSV�IRU�SURSHU�DVVHPEO\�DQG�IRU�GDPDJHG�SDFNLQJV��7LJKWHQ�

FDSV�RU�UHSODFH�SDFNLQJ��
�
F�� 2LO�YHQWLQJ�IURP�RLO�WDQN�UHOLHI�YDOYH���&KHFN�IRU�RYHUILOOHG�WDQN��5HPRYH�DQG�UHSODFH�WDQN�UHOLHI�YDOYH��
�
G�� ,QWHUQDO� RLO� OHDN�� �5 HWXUQ� HQJLQH� WR� VKRS� IRU� IXUWKHU� LQYHVWLJDWLRQ�� � 'LVDVVHPEOH� HQJLQH� DQG� LQVSHFW� IRU�

PLVVLQJ�RU�GDPDJHG�SDFNLQJ�DQG�IRU�GDPDJHG�RU�OHDNLQJ�FDUERQ�VHDOV��5HSODFH�GDPDJHG�SDUWV�DV�QHFHVVDU\��
�
�

$1$/<6,6�2)�2,/�&$57�6$03/(6�
�
��� �$OO���5:�RLO�FDUWV�WKDW�VHUYLFH�DLUFUDIW�VKDOO�EH�VDPSOHG�WKH�ILUVW�GXW\�GD\�RI�WKH�ZUHFN��1/7��������8VH�WKH�
JXLGDQFH�EHORZ�IRU�LQVSHFWLRQ�DQG�DQDO\VLV�RI�RLO�FDUW�VDPSOHV��
�

D�� (QVXUH�WKH�RXWVLGH�RI�VDPSOH�ERWWOH�LV�FOHDQ��WKHQ�YLVXDOO\�LQVSHFW�IRU�ZDWHU�DQG�GLUW�FRQWDPLQDWLRQ���,I�
VDPSOH�LV�FRQWDPLQDWHG�FDOO�02&&�IRU�D�UHVDPSOH��FRGH�³3´����(QWHU�WKH�VDPSOH�LQ�WKH�$(7&�SURJUDP�ZLWK�
DOO�HOHPHQWV�UHDGLQJ�³�´�DQG�DQQRWDWH�WKH�5(0$5.6�VHFWLRQ�VWDWLQJ�WKDW�YLVXDO�+�2�FRQWDPLQDWLRQ�ZDV�
QRWHG��

�
E�� ,I�WKH�VDPSOH�LV�FOHDQ�XVH�WKH�IROORZLQJ�WDEOH�IRU�VSHFWURPHWULF�DQDO\VLV��
�

(OHPHQW� )H� $J� $O� &U� &X� 0J� 1L� 6L� 6Q� 7L� %� 0R� =Q�
0D[LPXP�330� �� �� �� �� �� �� �� �� �� �� �� �� ��
�
�
�
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�

)H� $J� $O� &U� &X� 0J� 7L� %� 6L� =Q�

1$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV�
�

��� �� �� �� �� �� �� � � �

1RUPDO�5DQJH� ����� ���� ���� ���� ���� ���� ���� � � �

0DUJLQDO�5DQJH� ������ �� �� �� �� ���� �� � � �

+LJK�5DQJH� ������ �� �� �� �� ������ �� � � �

$EQRUPDO� ���� ��� ��� ��� ��� ���� ��� ��� ��� ���

�
1,I� WKH� FDOFXODWHG� 330� WUHQG� YDOXH� LV� HTXDO� WR� RU� JUHDWHU� WKDQ� WKH� WUHQG� 330� YDOXH� OLPLW�� WKH� HQJLQH� KDV� DQ�
DEQRUPDO�WUHQG��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�
1R����PDLQ�EHDULQJ� LV�D�PDMRU�SUREOHP�DUHD�GHWHFWDEOH�E\�-2$3��7KHVH�IDLOXUHV�XVXDOO\�RFFXU�UDSLGO\��0DLQWDLQ�
FORVH�VXUYHLOODQFH�HYHQ�ZKHQ�VPDOO�LQFUHDVHV�LQ�)H�DUH�QRWHG��+LJK�)H�DQG�&X��ZLWK�ZLWKRXW�$J��LQGLFDWH�PDLQ�RU�
DFFHVVRU\�EHDULQJ�GHIHFW��6XVSHFW�ILUVW��1R����DQG�1R����PDLQ�EHDULQJV��QH[W��$[LV��(��DFFHVVRU\�EHDULQJ��+LJK�$J�
DORQH�LQGLFDWHG�IXHO�FRQWDPLQDWLRQ�RI�OXEH�V\VWHP��UHFRPPHQG�LQVSHFWLRQ�RI�IXHO�RLO�FRROHU�DQG�RU�IXHO�SXPS��
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�
�)H� � � 372�VKDIW�JHDU�EHDULQJ�VKLP�
�
�)H� 	������1L� 1R����EHDULQJ�UDFHV�
�
�)H��������	������&U�� � 1R����EHDULQJ�UROOHUV�DQG�IURQW�IUDPH�FDVLQJ�
� � � � 1RV����DQG���EHDULQJ�VXSSRUW�
� � � � $FFHVVRU\�GULYH�JHDUER[�DQG�372�EHDULQJ�EDOOV�UROOHUV�DQG�UDFHV�
� � � � $FFHVVRU\�GULYH�JHDUER[�VHDO�DQG�EHDULQJ�KRXVLQJV�
�
�)H��������	������&U������1L� *HDUER[�EHDULQJ�VSLQQLQJ�LQ�OLQHUV��372�VFDYHQJH�WXEH�
� � � � 0DLQ�EHDULQJ�FDUERQ�VHDO�UXQQHUV�
� � � � 1R����EHDULQJ�FRPSUHVVRU�URWRU�IURQW�VKDIW�
� � � � 1R����EHDULQJ�ORFNQXW�DQG�FRPSUHVVRU�GULYHVKDIW�
� � � � 1R����EHDULQJ�ORFNQXW�DQG�WXUELQH�ZKHHO�VKDIW�
� � � � 372� UDGLDO� GULYHVKDIW�� EHYHO� JHDUV�� EHDULQJ� KRXVLQJ�� D[LDO� EHDULQJ� VXSSRUW� DQG�

UHWDLQHU�
� � � � $FFHVVRU\�OXEH�DQG�VFDYHQJH�SXPS�VSXU�JHDU��OXEH�ILOWHU�DQG�RLO�FRROHU�YDOYH�
� � � � $FFHVVRU\�GULYH�JHDUER[�VKDIW�DQG�EHYHO�JHDUV�
�
�)H��������	������7L������&U� 1R����EHDULQJ�LQQHU�UDFH�DQG�FDUERQ�VHDO�UXQQHU�������
� � � � 1R����EHDULQJ�FRPSUHVVRU�URWRU�IURQW�VKDIW������RQO\��
� � (1*,1(�� � -���*(�������%����&��&RQW���
� � $,5&5$)7�� �)��(�)��
�
�)H��������	������&U� � 372�DQG�1R����EHDULQJ�UHWDLQHU�
��
1L��������0J� � � $FFHVVRU\�GULYH�JHDUER[�VSDQQHU�QXWV��
�
)H���������	� � � $FFHVVRU\�GULYH�JHDUER[�JHDU�ORFNQXW�
�
&U���������1L������6L�
�
�)H��������	������&U������$O� 1RV����DQG���EHDULQJ�EDOOV�UROOHUV�DQG�UDFHV�
� � � � $FFHVVRU\�GULYH�JHDUER[�VHDO�PDWLQJ�ULQJV�
� � � � $FFHVVRU\�OXEH�DQG�VFDYHQJH�SXPS�URWRUV��OLQHUV�DQG�EODGHV�
�
$O� � � � $FFHVVRU\�RLO�FRROHU�KRXVLQJ��RLO�SUHVVXUH�WUDQVGXFHU�DQG�RLO�WDQN�
� � � � 5RWRU�ZHDU�LQ�IURQW�IUDPH�VXPS�
�
$O�������	������0J����6L� � $FFHVVRU\�ILOWHU�E\SDVV�UHOLHI�YDOYH�KRXVLQJ�
�
$O�������	� � � $FFHVVRU\�OXEH�DQG�VFDYHQJH�SXPS�EHDULQJV�
�
&X�������0J�����6L�
�
&X�������	� � � $FFHVVRU\�OXEH�DQG�VFDYHQJH�SXPS�EHDULQJV�
�
$O�������)H�������3E����6L�
�
&X������6L��������	� � 0DLQ�DQG�372�EHDULQJ�FDJHV�
)H�������$J� � � $FFHVVRU\�GULYH�JHDUER[�EHDULQJ�FDJHV�
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��� 7KH�RLO�FDSDFLW\�IRU�WKH�-���*(����LV�IRXU�TXDUWV��
�
��� 7KH�PD[LPXP�DOORZDEOH� RLO� FRQVXPSWLRQ� UDWH� �TXDQWLW\� SHU� WLPH�� IRU� WKH� -���*(���� LV� RQH�KDOI� �ò�� SLQW� SHU�

KRXU���
�
��� 7KHUH�LV�QR�UHFRPPHQGHG�RLO�FRQVXPSWLRQ�LQWHUYDO�LQ�WKH�PDQXDOV��EXW�FKHFN�WKH�RLO�OHYHO�DIWHU�HDFK�IOLJKW�DQG�
DIWHU�D�WHVW�FHOO�UXQ��
�
��� $FWLRQ�WR�WDNH�LI�PD[LPXP�DOORZDEOH�RLO�FRQVXPSWLRQ�LV�H[FHHGHG��
�

D�� ([WHUQDO�RLO�OHDNLQJ���&KHFN�DOO�H[WHUQDO�RLO�OLQHV�IRU�OHDNV�DQG�PDNH�DQ\�QHFHVVDU\�FRUUHFWLRQV��
�
E�� /RRVH�RU�OHDNLQJ�RLO�ILOOHU�FDSV���&KHFN�ILOOHU�FDSV�IRU�SURSHU�DVVHPEO\�DQG�IRU�GDPDJHG�SDFNLQJV��7LJKWHQ�

FDSV�RU�UHSODFH�SDFNLQJ��
�
F�� 2LO�YHQWLQJ�IURP�RLO�WDQN�UHOLHI�YDOYH���&KHFN�IRU�RYHUILOOHG�WDQN��5HPRYH�DQG�UHSODFH�WDQN�UHOLHI�YDOYH��
�
G�� ,QWHUQDO� RLO� OHDN�� �5 HWXUQ� HQJLQH� WR� VKRS� IRU� IXUWKHU� LQYHVWLJDWLRQ�� � 'LVDVVHPEOH� HQJLQH� DQG� LQVSHFW� IRU�

PLVVLQJ�RU�GDPDJHG�SDFNLQJV�DQG�IRU�GDPDJHG�RU�OHDNLQJ�FDUERQ�VHDOV��5HSODFH�GDPDJHG�SDUWV�DV�QHFHVVDU\��
�

�
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�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
�
�)H� � � $FFHVVRU\�JHDUV��PDLQ�EHDULQJV��UDFHV�DQG�VSOLQHV�
�
�)H��������&X������$J�� � 0DLQ�EHDULQJV�DQG�EHDULQJ�FDJHV�
�
�)H��������&X�������$O� � $FFHVVRU\�EXVKLQJ�EHDULQJ�WXUQLQJ�LQ�PDJQHVLXP�KRXVLQJ�
�
�)H��������&X�������0J� � $FFHVVRU\�EXVKLQJ�EHDULQJ�WXUQLQJ�LQ�PDJQHVLXP�KRXVLQJ�
�
�$J� � � 3ODWLQJ�RQ�EHDULQJ�FDJHV�
�
�6L�� � � 2LO�FRQWDPLQDWLRQ�
�
�6Q� � � 3ODWLQJ�RQ�SODQHW�JHDU�EHDULQJ�FDUULHUV�
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(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH�,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
)H�� � � $FFHVVRU\�JHDUV��PDLQ�EHDULQJV��UDFHV�DQG�VSOLQHV�
�
�)H��������&X������$J�� � 0DLQ�EHDULQJV�DQG�EHDULQJ�FDJHV�
�
�)H��������&X�������$O� � $FFHVVRU\�EXVKLQJ�EHDULQJ�WXUQLQJ�LQ�PDJQHVLXP�KRXVLQJ�
�
�)H��������&X�������0J� � $FFHVVRU\�EXVKLQJ�EHDULQJ�WXUQLQJ�LQ�PDJQHVLXP�KRXVLQJ�
�
$J�� � � 3ODWLQJ�RQ�EHDULQJ�FDJHV�
�
�6L�� � � 2LO�FRQWDPLQDWLRQ�
�
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(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
7KH�FRUUHVSRQGLQJ�UHFRPPHQGHG�PDLQWHQDQFH�DFWLRQ�IRU�WKH�37�$��%�HQJLQH�EDVHG�RQ�WKH�-2$3�UHVXOWV�LV�DV�
IROORZV��
�
��� 1RUPDO�RU�PDUJLQDO�UDQJH��FRQWLQXH�HQJLQH�LQ�VHUYLFH�DQG�PDLQWDLQ�QRUPDO�VDPSOLQJ�VFKHGXOH��
�
��� +LJK�RU�DEQRUPDO�UDQJH��

D��,QVSHFW� WKH� HQJLQH� RLO� ILOWHU� HOHPHQW�� ,I� WKH� HQJLQH� LV� VHUYLFHDEOH� SHU� PDLQWHQDQFH� PDQXDO�� FRQWLQXH� LQ�
VHUYLFH��

E�� 3HUIRUP�WKH�IROORZLQJ�DIWHU�WKH�QH[W�IOLJKW��
���� 7DNH�D�VHFRQG�RLO�VDPSOH�DQG�DQDO\]H��
���� ,QVSHFW� WKH� HQJLQH� RLO� ILOWHU� HOHPHQW�� ,I� HQJLQH� LV� VHUYLFHDEOH� SHU�PDLQWHQDQFH�PDQXDO�� FRQWLQXH� LQ�

VHUYLFH��
���� ,I�DQDO\VLV�RI�WKH�VHFRQG�RLO�VDPSOH�LQGLFDWHV�WKH�SUHVHQFH�RI�HOHPHQWV�LQ�PDUJLQDO�RU�QRUPDO�UDQJHV��

FRQWLQXH�HQJLQH�LQ�VHUYLFH�DQG�PDLQWDLQ�QRUPDO�-2$3�VDPSOLQJ�VFKHGXOH��
���� ,I�DQDO\VLV�RI�WKH�VHFRQG�RLO�VDPSOH�LQGLFDWHV�WKH�SUHVHQFH�RI�HOHPHQWV�LQ�KLJK�RU�DEQRUPDO�UDQJHV��

FRQWLQXH�HQJLQH�LQ�VHUYLFH�DQG�UHIHU�WR�UHYLVHG�-2$3�VDPSOH�,QWHUYDO�DQG�0DLQWHQDQFH�DFWLRQ�LQ�����
EHORZ��

���� 5HYLVHG�-$23�VDPSOH�LQWHUYDO�DQG�PDLQWHQDQFH�DFWLRQ�IRU�VHFRQG�VDPSOH�WHVW�UHVXOWV� LQGLFDWLQJ�DQ�
DEQRUPDO�WUHQG�RU�WKH�SUHVHQFH�RI�HOHPHQWV�LQ�KLJK�RU�DEQRUPDO�UDQJH��
�D�� 3HUIRUP�D�JURXQG�HQJLQH�UXQ��WDNH�DQ�RLO�VDPSOH�DQG�DQDO\]H��
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RSHUDWLQJ�HQJLQH��
�F�� ,I�DQDO\VLV�RI�WKH�JURXQG�HQJLQH�UXQ�RLO�VDPSOH�LQGLFDWHV�WKH�SUHVHQFH�RI�HOHPHQWV�LQ�WKH�KLJK�RU�

DEQRUPDO�UDQJHV��UHWXUQ�HQJLQH�WR�DQ�DSSURYHG�IDFLOLW\�IRU�LQYHVWLJDWLRQ��
�
��� $EQRUPDO�WUHQG��

D�� 7DNH�D�VHFRQG�RLO�VDPSOH�SULRU�WR�WKH�QH[W�IOLJKW�WR�FRQILUP�WKH�DEQRUPDO�WUHQG��
E�� ,I�WKH�VHFRQG�VDPSOH�WDNHQ�SULRU�WR�WKH�QH[W�IOLJKW�LQGLFDWHV�D�UHWXUQ�WR�W\SLFDO�QRUPDO�UHDGLQJV��UHWXUQ�WKH�

HQJLQH�WR�VHUYLFH�DQG�UHVXPH�QRUPDO�HQJLQH�-2$3�VDPSOLQJ�VFKHGXOH��
F�� ,I� WKH� VHFRQG� VDPSOH� WDNHQ� SULRU� WR� WKH� QH[W� IOLJKW� LQGLFDWHV� D�U HVXOW� ZKLFK� FRQWLQXHV� WR� IDOO� ZLWKLQ� WKH�

DEQRUPDO�WUHQG�FROXPQ��SHUIRUP�PDLQWHQDQFH�DFWLRQV�LQ�VWHS���E������
�

��� ,W�LV�UHFRPPHQGHG�WKDW�HQJLQH�RLO�-2$3�VDPSOHV�DUH�WDNHQ��
�

D�� $IWHU�WKH�HQJLQH�KDV�UXQ�IRU�DW�OHDVW����PLQXWHV��
E�� :LWKLQ����PLQXWHV�RI�HQJLQH�VKXWGRZQ��
F�� 3ULRU�WR�WKH�DGGLWLRQ�RI�QHZ�HQJLQH�RLO��
G�� )URP�WKH�VDPH�ORFDWLRQ�RQ�WKH�HQJLQH�HDFK�WLPH�VDPSOHV�DUH�WDNHQ��
�

��� 7KH�ZHDUPHWDO�OLPLWV�DUH�GHULYHG�IURP�WKH�DQDO\VLV�RI�UHVXOWV�RI�HQJLQH�-2$3�KLVWRU\�GDWD�VXSSOLHG�E\�WKH�ILHOG�
ODEV��7KHVH�OLPLWV�ZLOO�EH�UHYLVHG�DV�QHZ�GDWD�EHFRPHV�DYDLODEOH�DQG�H[SHULHQFH�LV�JDWKHUHG�RQ�WKH�37�$��%�
HQJLQHV��
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1,I� WKH� FDOFXODWHG� 330� WUHQG� YDOXH� LV� HTXDO� WR� RU� JUHDWHU� WKDQ� WKH� WUHQG� 330� YDOXH� OLPLW�� WKH� HQJLQH� KDV� DQ�
DEQRUPDO�WUHQG��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
�
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(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
)H�� � � %HDULQJ��
� � � � 6SHHG�UHGXFWLRQ�RU�DFFHVVRU\�GULYH�JHDULQJ��VSDFHU��VKLPV�RU�VSOLQHV�
�
�)H��������	������&X�� � %HDULQJV�
�
�)H��������$J�����	������&X� 0DLQ�EHDULQJ�RU�
� � � � *HDU�$VVHPEOLHV�
�
�)H��������	�������0J� � $FFHVVRU\�EHDULQJ�OLQLQJ�DQG�FDVH�
�

Downloaded from http://www.everyspec.com



NAVAIR 17-15-50.3 
TM 38-301-3 

T.O. 33-1-37-3�
CGTO 33-1-37-3 

A-37 
 

 
(1*,1(�� 7���/�����������%��$50<���&RQW���
$,5&5$)7�� �+������$//�6(5,(6��

 
NOTES 

 
��� �&U��DORQJ�ZLWK�D�VKDUS�LQFUHDVH�LQ�����)H���DQG�RLO�FRQVXPSWLRQ�ZLOO�EH�DVVRFLDWHG�

ZLWK�SODWLQJ�ZHDU�RQ�FDUERQ�VHDO�MRXUQDOV��
�
��� +LJK���6L���LQGLFDWHV�FRQWDPLQDWLRQ�SUREDEO\�GXH�WR�VDPSOLQJ�HUURU��
�

OIL CAPACITY AND CONSUMPTION INFORMATION AIR FORCE REFERENCE MATERIAL ONLY 
 
7�2��5HIHUHQFH����+���+�+������3DUDJUDSK������
�
��� 2LO�FDSDFLW\�RI�HQJLQH�LV�����8�6��JDOORQV��
�
��� $OORZDEOH�RLO�FRQVXPSWLRQ�UDWH��TXDQWLW\�SHU�WLPH��LV���SLQWV�SHU�KRXU��

�
��
�
��� 5HFRPPHQGHG�RLO� FRQVXPSWLRQ� LQVSHFWLRQ� LQWHUYDO� �LI� DSSURSULDWH� IRU� \RXU� HQJLQH��� �$ IWHU� HYHU\� IOLJKW� GXULQJ�
SRVWIOLJKW�LQVSHFWLRQ��/LPLW�LV���SLQWV�SHU�KRXU��
�
��� $FWLRQ�WR�WDNH�LI�PD[LPXP�DOORZDEOH�RLO�FRQVXPSWLRQ�LV�H[FHHGHG���5HPRYH�DQG�UHSDLU�HQJLQH�DW�DSSURSULDWH�
OHYHO�PDLQWHQDQFH��LI�QRW�UHWXUQ�WR�'HSRW��

�
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$EQRUPDO�7UHQG�
�330�,QFUHDVH�
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�� �� �� �� �� �� �� � �

1RUPDO�5DQJH� ���� �� �� �� �� ���� ���� � �

0DUJLQDO�5DQJH�
� �� �� �� �� �� ���� ���� � �

+LJK�5DQJH� �� �� �� �� �� �� ������ � �

$EQRUPDO� ��� ��� ��� ��� ��� ��� ���� ��� ���

�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�

Downloaded from http://www.everyspec.com



NAVAIR 17-15-50.3 
TM 38-301-3 

T.O. 33-1-37-3�
CGTO 33-1-37-3 

A-39 
 

 
(1*,1(�� 7���$��$//�6(5,(6��
$,5&5$)7�� � �&�������(��&���(��&����&�����3����

�
-2$3�$720,&�(0,66,21�52752'(�
�

)H� $J� $O� &U� &X� 0J� %� 6L� =Q�
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1RUPDO�5DQJH� ����� ���� ���� ���� ����� ����� � � �

0DUJLQDO�5DQJH�� ������ ���� �� �� ������ ������ � � �

+LJK�5DQJH� ������ ������ ���� ���� ������ ������ � � �

$EQRUPDO� ���� ���� ���� ���� ���� ���� ��� ��� ���

�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�
&DXWLRQ� PXVW� EH�H[ HUFLVHG� ZKHQ� HYDOXDWLQJ� WKLV� V\VWHP� VLQFH� WKH� SRZHU� VHFWLRQ� DQG� UHGXFWLRQ� JHDUER[� DUH�
OXEULFDWHG� ZLWK� WKH� VDPH� RLO� VXSSO\�� 5HGXFWLRQ� JHDUER[� OXEH� SXPS� IDLOXUHV� DUH� XVXDOO\� LQGLFDWHG� ZKHQ� 0J�
LQFUHDVHV� ZLWK� VRPH� LQFUHDVH� LQ� )H� DQG�&X� LQ� FRPELQDWLRQ��5HGXFWLRQ� JHDUER[� OXEH� SXPS� VKRXOG� EH� YLVXDOO\�
LQVSHFWHG�IRU�JDOOLQJ�RI�HQG�SODWH�DQG�SXPS�ERG\��:KHQ�)H�LQFUHDVH�LV�PRUH�WKDQ�&X�LQFUHDVH��DFFRPSDQLHG�E\�
PRGHUDWH� LQFUHDVH� LQ�0J�DQG�VPDOO�DPRXQW�RI�&U�DQG�$J��GLVFUHSDQF\� LV�XVXDOO\�ZLWK� UHGXFWLRQ�JHDUER[�SLQLRQ�
EHDULQJ��:KHQ�LQFUHDVH�LQ�)H�DQG�0J�RFFXU��DFFRPSDQLHG�E\�PRGHUDWH�LQFUHDVHV�LQ�&X�ZLWK�VPDOO�DPRXQW�RI�&U�
DQG�$J��WKHQ�GLVFUHSDQF\�LV�XVXDOO\�LQ�RQH�RI�WKUHH�FRPSRQHQWV��3RZHU�VHFWLRQ�VLGH�JHDU�EHDULQJ��DFFHVVRU\�FDVH�
EHDULQJ��RU�UHGXFWLRQ�JHDUER[�RLO�SXPS�GULYH�JHDU�EHDULQJ��$�VLJQLILFDQW�LQFUHDVH�LQ�)H�LQ�DEVHQFH�RI�RWKHU�ZHDU�
PHWDOV�PD\�LQGLFDWH�GLVFUHSDQF\�LQ�UHGXFWLRQ�JHDU�WUDLQ�DQG�RU�UHDU�WXUELQH�VFDYHQJH�SXPS�DVVHPEO\��'LVORFDWLRQ�
RI�PDLQ�GULYH�JHDU�YLEUDWLRQ�GDPSHQHU�LV�XVXDOO\�LQGLFDWHG�E\�D�UDSLG�LQFUHDVH�LQ�0J�ZLWK�SRVVLEO\�VRPH�LQFUHDVH�
LQ�)H��
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,QVSHFWLRQ� RI� YLEUDWLRQ� GDPSHU� RQ� *��������� PD\� EH� DFFRPSOLVKHG� WKURXJK� XQXVHG� JHQHUDWRU� GULYH� SDG��
,QVSHFWLRQ�RQ�*�����UHTXLUHV�UHPRYDO�RI�UHDU�FDVH��
�
)H�� � � 0DLQ�EHDULQJ�EDOOV�UROOHUV�DQG�UDFHV�
� � � � 5HGXFWLRQ�JHDU�DVVHPEO\�JHDUV�
� � � � $FFHVVRU\�GULYH�JHDUV��VKDIWV�DQG�VSOLQHV�
�
)H�������&X������	�����6L� � $FFHVVRU\�GLIIXVHU�VFDYHQJH�SXPS�
�
�)H������&X�������	�����6L����0J� $FFHVVRU\�WXUELQH�VFDYHQJH�SXPS�
�
�)H������0J� � � $FFHVVRU\�GULYH�KRXVLQJ�
�
�0J� � � � 5HGXFWLRQ�JHDU�DVVHPEO\�RLO�SXPS�
�
�&X�����0J� � � 5HGXFWLRQ�JHDU�DVVHPEO\�RLO�SXPS�
�
�&X�����$J������	�����)H�����6L� 0DLQ�EHDULQJ�FDJHV�
� � � � � 5HGXFWLRQ�JHDU�DVVHPEO\�EHDULQJV�
�

�
�

NOTES 
 

7KH�7����HQJLQH�KDV�EHHQ�UHPRYHG� IURP�WKH�RLO�DQDO\VLV�SURJUDP�E\� WKH�86�$LU�)RUFH�
DQG�86�1DY\���7KH�LQIRUPDWLRQ�DERYH�LV�UHWDLQHG�IRU�LQIRUPDWLRQ�SXUSRVHV��
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�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�
)H���������	�������&U� � $FFHVVRU\�EHDULQJ�RXWHU�UDFH�
� � � � 1R����EHDULQJ�RXWHU�UDFH�
� � � � 1R����EHDULQJ�RXWHU�UDFH�
�
�)H�������	�������&U�����1L�� 1RV����DQG���EHDULQJ�RXWHU�UDFH�
� � � � 1R����EHDULQJ�RXWHU�UDFH�
� � � � 1RV�������DQG���EHDULQJ�RXWHU�UDFH�
�
�)H������$O�������	�����&U����1L� 3RZHU�WXUELQH�IRUZDUG�VHDO�
� � � � 1R����VXPS�IRUZDUG�VHDO�
� � � � 1R����VXPS�VHDOV�
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(1*,1(�� 7���*(�����������&RQW���
$,5&5$)7�� �+����

�
�$O�� � � /XEH�SXPS�
�
�&U�� � � � 1R����VXPS�PDWLQJ�ULQJ�
�
�&X����� � � � $FFHVVRU\�EHDULQJ�FDJHV�
� � � � � 3RZHU�WXUELQH�ULJKW�DQJOH�GULYH�ZRUP�JHDUV�
�
�&X�����	��������$J� � 0DLQ�HQJLQH�EHDULQJ�FDJHV�
� � � � � 1R����VXPS�VWDWLF�VHDO�
� � � � � 1R����VXPS�UHDU�VHDO�
�
�3E� � � � 6SHHG�GHFUHDVHU�JHDUER[��6'*��IRUZDUG�DQG�DIW�
� � � � � KLJK�VSHHG�DQG�LGOHU�JHDU�VOHHYH�EHDULQJ�
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(1*,1(�� 7���*(��������%������
$,5&5$)7�� �+�����+�����

�
-2$3�$720,&�(0,66,21�52752'(�
�

)H� $J� $O� &U� &X� 1L� 0J� %� 6L� =Q�

$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� �� �� �� �� �� � � � �

1RUPDO�5DQJH� ����� ���� ���� ���� ���� ���� � � � �

0DUJLQDO�5DQJH�� ������ ���� ���� �� ���� �� � � � �

+LJK�5DQJH� ������ �� �� �� �� �� � � � �

$EQRUPDO� ���� ��� ��� ��� ��� ��� � ��� ��� �

�
Elevated boron (B) combined with high zinc (Zn) concentrations usually indicate contamination with another oil type, 
primarily MIL-PRF-2104. If both zinc (Zn) and boron (B) are elevated, recommend resampling and retesting immediately.  
Follow additional guidance in paragraph 3 below.�
�
)H���������	�������&U� � $FFHVVRU\�EHDULQJ�RXWHU�UDFH�
� � � � 1R����EHDULQJ�RXWHU�UDFH�
� � � � 1R����EHDULQJ�RXWHU�UDFH�
�
�)H�������	�������&U�����1L�� 1R����EHDULQJ�RXWHU�UDFH�
�
�)H������$O�������	�����&U����1L� 3RZHU�WXUELQH�IRUZDUG�VHDO�
�
�$O�� � � /XEH�SXPS�
�
�&X����� � � � $FFHVVRU\�EHDULQJ�FDJHV�
� � � � � 3RZHU�WXUELQH�ULJKW�DQJOH�GULYH�ZRUP�JHDUV�
�
&X�����	��������$J� � 0DLQ�HQJLQH�EHDULQJ�FDJHV�
� � � � � 1R����VXPS�VWDWLF�VHDO�
� � � � � �
�
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(1*,1(�� 7���*(��������%�������&RQW���
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�
��� 0DWHULDO�FRPSRVLWLRQV�IRU�DOO�PDWHULDOV�XVHG�LQ�RLO�ZHWWHG�DUHDV�DUH�RXWOLQHG�WKH�1$9$,5���%����$+(�����RU�

1$9$,5� ��%����$+&����� LQWHUPHGLDWH� PDLQWHQDQFH� PDQXDOV�� � 5HIHU� WR� WKH� LQWHUPHGLDWH� PDLQWHQDQFH�
PDQXDOV� ZKHQ� DQ\� RI� WKH� FULWLFDO� HOHPHQWV� OLVWHG� LQ� WKH� WDEOH� DERYH� H[FHHG� DEQRUPDO� OLPLWV� RU� DEQRUPDO�
WUHQGV��

�
��� 2WKHU� HOHPHQWV� WHVWHG� IRU� WKH� -2$3�� EXW� QRW� OLVWHG� DERYH� DUH� HLWKHU� QRQ�FULWLFDO�� RU� RFFXU� LQ� VXFK�PLQXWH�

FRQFHQWUDWLRQV�ZLWKLQ� FRPSRQHQWV�DV� WR�EH�QRW �GHWHFWDEOH�ZLWKRXW� VLJQLILFDQW� LQFUHDVHV� LQ� FULWLFDO� HOHPHQWV���
+RZHYHU�� LI�XQXVXDO�FRQFHQWUDWLRQV�RI� WKHVH�QRQ�FULWLFDO�HOHPHQWV�DUH� IRXQG�� WKH\�PD\� LQGLFDWH� WKH�QHHG� WR�
LVVXH� D�U H�VDPSOLQJ� UHTXHVW�� � 2SHUDWRUV� HQFRXQWHULQJ� XQXVXDO� FRQGLWLRQV� VKRXOG� FRQWDFW� WKH� FRJQL]DQW�
HQJLQHHULQJ�DXWKRULW\�IRU�IXUWKHU�JXLGDQFH��

�
��� $�KLJK�-2$3�]LQF� �=Q�� OHYHO�ZLWKRXW�KLJK� OHYHOV�RI�DQ\�RWKHU�HOHPHQW� LV�D� UHVXOW�RI�=Q� IURP�D�EUD]LQJ�DOOR\�

GLVVROYLQJ� LQWR� WKH� RLO� DQG� LV� QRW� D�U HDVRQ� WR� UHFRPPHQG� RLO� FKDQJH�� � +RZHYHU�� FRSSHU� �&X�� DQG� =Q� DUH�
FRQWDLQHG� LQ� VRPH� DFFHVVRU\� EHDULQJ� FDJH� PDWHULDOV� DQG� KLJK� OHYHOV� RI� WKHVH� FRPELQHG� HOHPHQWV� DUH�
LQGLFDWLYH� RI� ZHDU�  5HIHU� WR� 1$9$,5� ��%����$+(����� RU� 1$9$,5� ��%����$+&������ � +LJK� =Q� OHYHOV�
FRPELQHG� ZLWK� KLJK� VRGLXP� �1D��� PDJQHVLXP� �0J�� RU� ERURQ� �%�� OHYHOV� LQGLFDWH� RLO� FRQWDPLQDWLRQ� ZLWK�
SHWUROHXP� EDVHG� OXEULFDQWV� VXFK� DV�0,/�35)������� 0,/�35)�������� RU�0,/�35)������� � ,I� =Q� LV� GHWHFWHG�
DERYH� ��� 330� DQG� 0J�� 1D� RU� %� LV� DERYH� ��� 330�� IOXVK� RLO� V\VWHP� LQ� DFFRUGDQFH� ZLWK� WKH� DSSOLFDEOH�
RUJDQL]DWLRQDO�OHYHO�PDLQWHQDQFH�PDQXDO��

�
��� +LJK�VLOLFRQ��6L��LQGLFDWHV�FRQWDPLQDWLRQ�SUREDEO\�GXH�WR�VDPSOLQJ�HUURU���+RZHYHU��FRQVLVWHQWO\�KLJK�6L�RI����

330� RU� PRUH� LQGLFDWHV� RLO� V\VWHP� FRQWDPLQDWLRQ� ZLWK� GLUW� RU� VDQG�� � ,Q� WKLV� FDVH�� WKH� RSHUDWRU� VKRXOG�
UHFRPPHQG�DQ�RL O� V\VWHP�GUDLQ�� IOXVK�DQG� ILOWHU� LQVSHFWLRQ� LQ�DFFRUGDQFH�ZLWK� WKH�DSSOLFDEOH�RUJDQL]DWLRQDO�
OHYHO�PDLQWHQDQFH�PDQXDO�DQG�VDPSOH�DIWHU�ILYH�KRXUV�RI�RSHUDWLRQ�WR�HQVXUH�6L�UHPRYDO��

�
��� :HDU�PHWDO�LQFUHDVH�RI�RLO�VDPSOH�LV�QRW�D�UHDVRQ�IRU�WKH�RLO�V\VWHP�WR�EH�GUDLQHG�DQG�IOXVKHG���'UDLQLQJ�DQG�

IOXVKLQJ�ZLOO� LPSHGH�WKH�HIIHFWLYHQHVV�RI�-2$3�VDPSOLQJ�E\�NHHSLQJ�ZHDU�PHWDOV�EHORZ�DEQRUPDO�OLPLWV�DQG�
ZLOO�SUHYHQW�GHWHFWLRQ�RI�DQ�LPSHQGLQJ�IDLOXUH���,I�DQ�HQJLQH�UHTXLUHV�GUDLQLQJ�DQG�IOXVKLQJ��SDUWLFXODU�DWWHQWLRQ�
PXVW�EH�SDLG�WR�WKH�WUHQG�RI�ZHDU�PHWDOV���,I�PHWDO�FRQFHQWUDWLRQV�FRQWLQXH�WR�ULVH�DIWHU�D�GUDLQ�DQG�IOXVK��LW�LV�
DQ�LQGLFDWLRQ�RI�DFFHOHUDWHG�LQWHUQDO�FRPSRQHQW�ZHDU�DQG�QRW�RLO�V\VWHP�FRQWDPLQDWLRQ�� �

 
�
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$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� �� �� �� �� �� ��� � �

1RUPDO�5DQJH� ����� ���� ���� ���� ���� ����� ����� � �

0DUJLQDO�5DQJH�� ������ 1�$� ����� �� �� ������ ������ � �

+LJK�5DQJH� ������ �� ������ �� �� ������ ������ � �

$EQRUPDO� ���� ��� ���� ��� ��� ���� ���� ��� ���

�
)H�� � � $FFHVVRU\�GULYH�VSOLQHV�DQG�JHDUV�
� � � � %HDULQJ�ORDG�VXUIDFHV�
�
�)H��������	�������&X� � $FFHVVRU\�EHDULQJ�DVVHPEOLHV�
�
�)H������&X�������	�������$J� %HDULQJV�DQG�JHDUV�
�
�)H�������	��������&X� � 2LO�SXPS�DVVHPEOLHV�
� �
�)H��������	���������&X� +RXVLQJ�EHDULQJ�OLQHUV�
� � � � � $FFHVVRU\�KRXVLQJ�
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG�UHVDPSOLQJ�DQG�UHWHVWLQJ�LPPHGLDWHO\��,I�QHZ�YDOXH�H[FHHGV�����SSP��UXQ�FKHFN�ZLWK�
'�����WR�HQVXUH�SURSHU�LQVWUXPHQW�IXQFWLRQ��:KHQ�SURSHU�IXQFWLRQ�LV�FRQILUPHG��UHSRUW�ERWK�UHVXOWV�DQG�VXVSHFWHG�
FRQWDPLQDWLRQ� ZLWK� 0,/�35)������ WR� FKDLQ� RI� FRPPDQG�� PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ� DXWKRULW\�
�$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\� ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG� IOXVKLQJ�DQG�
UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�%�DQG�=Q�
FRQFHQWUDWLRQV�IDOO�EHORZ�����SSP� 5HIHU�WR�-2$3�0DQXDO�9ROXPH�,,�6HFWLRQ�9,,,��SDJH�����IRU�PRUH�LQIRUPDWLRQ��
5HFRPPHQG�VHJUHJDWLRQ�RI�FRQILUPHG�RU�VXVSHFWHG�FRQWDPLQDWHG�VWRFNV��DQG�VXEPLW� LQIRUPDWLRQ��EDWFK�QR��� ORW�
QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP� 

 
NOTES 

 
6RPH�ROGHU�HQJLQHV�KDYH�D�$J�FDJH�DQG�IDLOXUH�ZLOO�VKRZ�D�FRQWLQXLQJ�LQFUHDVH�LQ��)H�
	�$J��LQVWHDG�RI��)H�&X�	�$J���

�
+LJK��6L��ZLOO�VKRZ�LQ�WKH�RLO�VDPSOHV�IRU�WKH�ILUVW�IRU�VHFRQG�RLO�FKDQJHV�RQ�D�QHZ�RU�
RYHUKDXOHG�HQJLQH��
��
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1$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� �� �� �� �� � � � �

1RUPDO�5DQJH� ����� ���� ����� ���� ���� � � � �

0DUJLQDO�5DQJH�� ������ �� ������ �� �� � � � �

+LJK�5DQJH� ������ ���� ������ �� ���� � � � �

$EQRUPDO� ���� ��� ���� ��� ���� � ���� �20 �25 
1,I�WKH�FDOFXODWHG�330�WUHQG�YDOXH�LV�HTXDO�WR�RU�JUHDWHU�WKDQ�WKH�WUHQG�330�YDOXH�OLPLW��WKH�HQJLQH�KDV�DQ�
DEQRUPDO�WUHQG��
 
DO NOT REMOVE ENGINE FOR HIGH SILVER ALONE.  IRON AND/OR COPPER SHOULD ALSO BE IN 
MARGINAL RANGE. 
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV��� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV�IDOO�EHORZ�������330�UHVSHFWLYHO\� 5HFRPPHQG�UH�VXSSO\�RI�DLUFUDIW�WHVW�FHOO�RLO�V\VWHP�
EH�FRQGXFWHG�GLUHFW�IURP�RLO�FDQV�RU�GHGLFDWHG�0,/�35)�������SUH�RLOHU��FDUW��RU�RWKHU�UHVHUYRLU��5HIHU�WR�-2$3�
0DQXDO� 9ROXPH� ,,� 6HFWLRQ� 9,,,�� SDJH� ���� IRU� PRUH� LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU�
VXVSHFWHG�FRQWDPLQDWHG�VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR���ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�
VXFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\� UHSRUWLQJ� V\VWHP�  3DVW� FRQWDPLQDWLRQ� LQYROYLQJ�0,/�35)�
�����GXH�WR�]LQF��=Q��RQ�WKH�7���UHVXOWHG� LQ� OHYHOV�RQ�WKH�RUGHU�RI�����SSP�WR�����SSP��&RQWDPLQDWLRQ�DW� WKLV�
OHYHO�RYHU�DQ�H[WHQGHG�SHULRG�RI�WLPH�UHVXOWHG�LQ�DQ�LQFUHDVH�LQ�6LOYHU��$J���&RQWDPLQDWLRQ�RI�WKLV�PDJQLWXGH�DOVR�
UHTXLUHV�IOXVKLQJ�DQG�UHWHVWLQJ� 
 
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH�H[FHHGV������330�� UXQ�FKHFN�ZLWK�'����� WR�HQVXUH�SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ�SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�VLOLFRQ�FRQFHQWUDWLRQ�IDOOV�EHORZ������330� 5HIHU�WR�-2$3�0DQXDO�9ROXPH�,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�,QIRUPDWLRQ��EDWFK�QR���ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
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�
)H�� � � 0DLQ� EHDULQJ� EDOOV�� UROOHUV� DQG�U DFHV�� DFFHVVRU\� JHDUER[� JHDUV� DQG� VKDIWV��372�

JHDUV�
�
)H��������$J�� � � $FFHVVRU\�JHDUER[�EHDULQJV�
�
�)H�������$J� � � 3RZHU�WXUELQH�VKDIWV�
�
�)H�������$J������&X� � 372�EHDULQJV�
�
�$J������&X� � � 0DLQ�EHDULQJ�FDJHV�
�
�$O�� � � � /XEH�DQG�VFDYHQJH�RLO�SXPSV�DQG�WKHUPDO�JUDGLHQW�KRXVLQJ�
�

NOTES 
 

7KHUPDO�JUDGLHQW�KRXVLQJ�FRXOG�EH�SULPH�VRXUFH�RI���$O���HVSHFLDOO\�DIWHU�KHDY\�XVH�RI�
HQJLQH�DQWL�LFLQJ�V\VWHP��
�
&RQVXOW�1$���%����$-%������:3��������IRU�DGGLWLRQDO�LQIRUPDWLRQ�UHODWHG�WR�VRXUFHV�
RI�ZHDU�PHWDO�FRQWDPLQDQWV�LQ�7���HQJLQHV��
�

�
OIL CAPACITY AND CONSUMPTION INFORMATION 

 
����2LO�FDSDFLW\�IRU�WKH�&+�0+���(�LV�����JDOORQV�LQ�WKH�HQJLQH�RLO�WDQN������JDOORQV�LQ�HDFK�FDELQ�DX[LOLDU\�RLO�WDQN���

2LO�FDSDFLW\�IRU�&+���'�LV�����JDOORQV�LQ�WKH�HQJLQH�RLO�WDQN��
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0DUJLQDO�5DQJH�� ���� 1�$� �� 1�$� �� �� � � �
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�
1,I� WKH� FDOFXODWHG� 330� WUHQG� YDOXH� LV� HTXDO� WR� RU� JUHDWHU� WKDQ� WKH� WUHQG� 330� YDOXH� OLPLW�� WKH� HQJLQH� KDV� DQ�
DEQRUPDO�WUHQG��
�
,QFUHDVHV� LQ�)H�DQG�$J�PD\�EH�L QGLFDWLYH�RI�GLVFUHSDQF\� LQ�1R����EHDU LQJ�DUHD� LI� VDPSOH� LV� WDNHQ� IURP�SRZHU�
VHFWLRQ�RLO�V\VWHP��,QFUHDVHV�LQ�)H�LQ�WKH�WKLUG�RLO�V\VWHP�PD\�LQGLFDWH�D�GLVFUHSDQF\�LQ�WKH�FOXWFK�DUHD��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�
�
)H��������&U� � � 3RZHU� WXUELQH� URWRU� VKDIW�� 1RV�� ��� ��� ��� DQG� �� EHDULQJ� EDOOV�� UROOHUV� DQG� UDFHV��

FRPSUHVVRU�VKDIW��FRPSUHVVRU�DLU�RLO�VHDO��DFFHVVRU\�JHDUER[�EHDULQJ�EDOOV��UROOHUV�
DQG�UDFHV��UHGXFWLRQ�JHDUER[�EHDULQJ�EDOOV��UROOHUV�DQG�UDFHV��
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�)H�������1L� � � 3RZHU�WXUELQH�URWRU�VKDIW��FRPSUHVVRU�URWRU�VKDIW��DLU�URWRU�VHDO��1R����EHDULQJ�FDJH�
�
�
�)H�������1L�����&U� � $FFHVVRU\� JHDUER[� JHDUV� DQG� VKDIWV�� DFFHVVRU\� JHDUER[� RLO� SXPS� JHDUV� DQG�

VKDIWV��UHGXFWLRQ�JHDUER[�JHDUV�DQG�VKDIWV��UHGXFWLRQ�JHDUER[�RLO�SXPS�JHDUV�DQG�
VKDIWV��

�
�)H�������&X�����0J������6L� $FFHVVRU\� JHDUER[� KRXVLQJV�� DFFHVVRU\� JHDUER[� RLO� SXPS� KRXVLQJV�� UHGXFWLRQ�

JHDUER[�KRXVLQJV��UHGXFWLRQ�JHDUER[�RLO�SXPS�KRXVLQJ�DQG�FRYHU��
�
�&X�������6L������=Q�������)H�����$J� 1RV�� ��� ��� DQG���E HDULQJ� FDJHV�� DFFHVVRU\� JHDUER[� EHDULQJ� FDJHV�� UHGXFWLRQ�

JHDUER[�EHDULQJ�FDJHV��
�
�$O��������6L������1L�������&X� 5HGXFWLRQ�JHDUER[�VOHHYH�EHDULQJV��
�
�$O��������&X�����0J��� 5HGXFWLRQ�JHDUER[�FDUULHU�RLO�VHDOV�
�
 
OIL CAPACITY AND CONSUMPTION INFORMATION REFERENCE MATERIAL ONLY 
 
7�2��5HIHUHQFH����-�7���������6HFWLRQ�,��3DJH�������+���8�1�����7URXEOHVKRRWLQJ�3URFHGXUHV�
�
��� 2LO�&DSDFLW\�RI�RQH�SRZHU�VHFWLRQ�������TXDUWV��2LO�FDSDFLW\�RI�UHGXFWLRQ�JHDUER[�������TXDUWV��
�
��� $OORZDEOH�RLO�FRQVXPSWLRQ�UDWH�LV�RQH�RXQFH�SHU�KRXU��
�
��� 5HFRPPHQGHG�RLO�FRQVXPSWLRQ�LQVSHFWLRQ�LQWHUYDO��LI�DSSURSULDWH�IRU�\RXU�HQJLQH��LV�DIWHU�HYHU\�IOLJKW��
�
��� $FWLRQ�WR�WDNH�LI�PD[LPXP�RLO�FRQVXPSWLRQ�UDWH�LV�H[FHHGHG���3HUIRUP�WURXEOHVKRRWLQJ�SURFHGXUHV�LQ�7�2���+�
��8�1�����WR�LVRODWH�SUREOHP�DQG�WDNH�FRUUHFWLYH�DFWLRQ��
�
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�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�
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�
7KH�$(����'��RLO�V\VWHP�FRQVLVWV�RI�DQ�RLO�WDQN��SRZHU�XQLW� OXEH�DQG�VFDYHQJH�SXPS��SUHVVXUH�DQG�VFDYHQJH�
ILOWHU�XQLW��DLU�RLO�VHSDUDWRU��DLU�FRROHG�RLO�FRROHU��RLO�FRROHU�DXJPHQWDWLRQ��IXHO�FRROHG�RLO�FRROHU��SURSHOOHU�JHDUER[�
�3*%��SXPS�DQG�ILOWHU�DVVHPEO\��KLJK�SUHVVXUH�SXPS�DQG�RYHUVSHHG�JRYHUQRU�XQLW��26*���SURSHOOHU�SLWFK�FRQWURO�
XQLW�� SURSHOOHU� DX[LOLDU\� IHDWKHU� SXPS�� WKH� 3*%� VXPS�� DQG�W KH� WKUHH� HQJLQH� VXPSV�� � 7KLV� V\VWHP� XVHV� IRXU�
VHSDUDWH�WKUHH�PLFURQ�ILOWHUV�IRU�ILOWUDWLRQ�RI�WKH�RLO�DV�IROORZV���
�

����2QH�ILOWHU�IRU�HQJLQH�OXEH�RLO���
����2QH�ILOWHU�IRU�WKH�3*%�OXEH�DQG�SURSHOOHU�VXSSO\�RLO���
����7ZR�ILOWHUV�IRU�WKH�VFDYHQJHG�RLO����

�
%DVHG� RQ� WKH� ILOWUDWLRQ� GHVLJQ�� 5&0� DQDO\VLV� DQG�U HFRPPHQGDWLRQV� IURP� RLO� DQDO\VLV� H[SHUWV� LQ� 1$9$,5� �����
-2$3�DQDO\VLV�KDV�EHHQ�GHWHUPLQHG�WR�EH�DQ�LQHIIHFWLYH�SUHYHQWDWLYH�PDLQWHQDQFH�WDVN�IRU�WKH�HQJLQH���
�
7KH� HQJLQH� ILOWUDWLRQ� V\VWHP� FRQVLVWV� RI� WKH� SUHVVXUH� DQG�V FDYHQJH� ILOWHU� XQLW�� �, W� KRXVHV� WKH� SRZHU� VHFWLRQ�
SUHVVXUH� RLO� ILOWHU� DQG� WZR� VFDYHQJH� RLO� ILOWHUV�� �7 KH� VFDYHQJH� RLO� ILOWHUV� RSHUDWH� LQ� SDUDOOHO�� �7 KH� ILOWHUV� KDYH�
PHFKDQLFDO� DQG� HOHFWULFDO� GLUW\� ILOWHU� LQGLFDWRUV�� �7 KH� SURSHOOHU� JHDUER[� OXEH� DQG� VFDYHQJH� SXPS� KRXVHV� WKH�
SURSHOOHU�JHDUER[�ILOWHU�DQG�DVVRFLDWHG�LQGLFDWRUV���7KH�ILOWHU�HOHPHQWV�DUH�UDWHG�DW�WKUHH�PLFURQV�DEVROXWH�� �7KLV�
GHVLJQ�HIIHFWLYHO\�FOHDQVHV�WKH�$(����'��HQJLQH�RLO�V\VWHP�OXEULFDQW�RI�FRQWDPLQDQW�GXULQJ�QRUPDO�RSHUDWLRQV���
�
6KRXOG�SUHVHUYDWLRQ�UHTXLUHPHQWV�LQVSHFWLRQV�ZDUUDQW�LW��RU�LW�LV�EHOLHYHG�WKDW�WKH�RLO�V\VWHP�KDV�DEVRUEHG�ZDWHU�
GXH�WR�RSHUDWLRQDO� LQIOXHQFHV��RLO�VDPSOHV�VKDOO�EH�WDNHQ�DQG�DQDO\]HG�IRU�ZDWHU�FRQWHQW���:DWHU�OLPLWV�DUH������
330�RU�����SHUFHQW���,I�WKH�ZDWHU�FRQWHQW�LV�H[FHHGHG��WKH�RLO�V\VWHP�VKDOO�EH�GUDLQHG�DQG�IOXVKHG�DQG�D�SHQDOW\�
UXQ�SHUIRUPHG��
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�
7KH� $(����&� RLO� V\VWHP� FRQVLVWV� RI� D�O XEH� DQG� VFDYHQJH� SXPS� DVVHPEO\�� RLO� WDQN�� DLU� RLO� VHSDUDWRU�� RLO�
FRQGLWLRQLQJ�XQLW��DQG�WKH�WKUHH�HQJLQH�VXPSV���7KLV�V\VWHP�XVHV�D�WKUHH�PLFURQ�ILOWHU�IRU�ILOWUDWLRQ�RI�WKH�HQJLQH�
RLO���%DVHG�RQ�WKH�ILOWUDWLRQ�GHVLJQ��5&0�DQDO\VLV�DQG�UHFRPPHQGDWLRQV�IURP�RLO�DQDO\VLV�H[SHUWV�LQ�1$9$,5������
-2$3�DQDO\VLV�KDV�EHHQ�GHWHUPLQHG�WR�EH�DQ�LQHIIHFWLYH�SUHYHQWDWLYH�PDLQWHQDQFH�WDVN�IRU�WKH�HQJLQH������
�
7KH���FXUUHQW�ILOWUDWLRQ�V\VWHP�FRQVLVWV�RI�DQ�DQRGL]HG�FDVW�DOXPLQXP�ILOWHU�PDQLIROG��ZKLFK�KRXVHV�D�ILOWHU�E\SDVV�
YDOYH�DQG�SURYLGHV�SRUWV�IRU�WKH�OXEH�LQOHW�DQG�RXWOHW���7KH�ILOWHU�XQLW�LV�DQ�LQWHJUDO�SDUW�RI�WKH�RLO�FRQGLWLRQLQJ�XQLW���
7KH� ILOWHU� HOHPHQW� LV� D�G LVSRVDEOH� SOHDWHG� SDSHU� XQLW� UDWHG� DW� WKUHH�PLFURQV� DEVROXWH�� DQG� LV� VL]HG� WR� KROG� ���
JUDPV�RI�FRQWDPLQDQW���2LO�LV�VXSSOLHG�IURP�WKH�HQJLQH�PRXQWHG�RLO�WDQN�DQG�SXPSHG�WKURXJK�WKH�ILOWHU�E\�WKH�RLO�
OXEH�HOHPHQW�RI�WKH�RLO�OXEH�DQG�VFDYHQJH�SXPS���7KLV�GHVLJQ�HIIHFWLYHO\�FOHDQVHV�WKH�$(����&�HQJLQH�RLO�V\VWHP�
OXEULFDQW�RI�FRQWDPLQDQW�GXULQJ�QRUPDO�RSHUDWLRQV����
�
6KRXOG�SUHVHUYDWLRQ�UHTXLUHPHQWV�LQVSHFWLRQV�ZDUUDQW�LW��RU�LW�LV�EHOLHYHG�WKDW�WKH�RLO�V\VWHP�KDV�DEVRUEHG�ZDWHU�
GXH�WR�RSHUDWLRQDO� LQIOXHQFHV��RLO�VDPSOHV�VKDOO�EH�WDNHQ�DQG�DQDO\]HG�IRU�ZDWHU�FRQWHQW���:DWHU�OLPLWV�DUH������
330� RU� ������ SHUFHQW�� �, I� WKH� ZDWHU� FRQWHQW� LV� H[FHHGHG�� WKH� RLO� V\VWHP� VKDOO� EH�GU DLQHG� DQG� IOXVKHG� DQG� D�
SHQDOW\�UXQ�SHUIRUPHG��
�
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�
7HDUGRZQ� HYDOXDWLRQV� KDYH� LGHQWLILHG� WKH� IROORZLQJ� DUHDV� WR� EH�P RVW� SUREDEOH� FDXVH� IRU� FHUWDLQ� ZHDU� PHWDO�
LQGLFDWRUV���)H�PDLQ�HQJLQH�EHDULQJV��0J�PDLQ�JHDUER[��7L�1R����EHDULQJ�KRXVLQJ��$J��3E��&X��6L�LQGLYLGXDOO\�DUH�
QRW�FDXVH�IRU�HQJLQH�UHPRYDO��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
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NOTES 

7UHQG� DQDO\VLV� LV� WKH� EHVW� HYDOXDWLRQ� RI� HQJLQH� FRQGLWLRQ�� ,W� LV� UHFRPPHQGHG� WKDW� ODE�
UHVXOWV�EH�SORWWHG�RQ�JUDSKV� WR�DVVLVW� LQ�HYDOXDWLRQV��(QJLQHV�ZKLFK�VKRZ�QR�DEQRUPDO�
WUHQG�PD\�UHDFK�WKH�DEQRUPDO�UDQJH�XQWLO�UHPRYDO�LV�UHFRPPHQGHG��(QJLQHV�ZKLFK�VKRZ�
DEQRUPDO�WUHQG�VKRXOG�EH�UHVDPSOHG�IRU�YHULILFDWLRQ�$6$3�DQG�HYDOXDWHG�XVLQJ��'HFLVLRQ�
0DNLQJ�*XLGDQFH�� WDEOH��7UHQG�VKRXOG�DOZD\V�EH�EDVHG�RQ�330� LQFUHDVH�SHU����KRXU �
LQWHUYDO��6DPSOHV�ZKLFK�VKRZ�D�VLJQLILFDQW�GURS�LQ�DOO�ZHDU�PHWDO��QHJDWLYH�WUHQG��VKRXOG�
EH� UHVDPSOHG� IRU� YHULILFDWLRQ�$6$3�DQG� LI� FRQILUPHG�D�QHZ�RLO� EDVHOLQH� HVWDEOLVKHG�E\�
VDPSOLQJ�HYHU\���KRXUV�IRU�QH[W���VDPSOHV��7UHQG�DQDO\VLV�GRQH�ZLWK� OHVV�WKDQ���KRXUV�
EHWZHHQ�VDPSOHV�DUH�VXEMHFW� WR�HUURU�EHFDXVH� WKH�VSHFWURPHWHU� WROHUDQFH�RI���330� LV�
DYHUDJHG�LQ�WKH�VKRUWHU�WLPH�LQWHUYDO��)OXVKLQJ�RLO�V\VWHP�ZLOO�QRW�EH�DFFRPSOLVKHG�XQOHVV�
DQ�H[WHUQDO�FRQWDPLQDWLRQ�VRXUFH�FDQ�EH�LGHQWLILHG��

� � �
�
�)H� 0DLQ�EHDULQJ�EDOO�UROOHU��UDFHV��3XPS�JHDUV��
� � � � $FFHVVRU\�GULYH�VKDIW��*HDUER[�JHDUV�VKDIW�DQG�VSOLQHV�
�
$J�������&X� � � 0DLQ��DFFHVVRU\��JHDUER[�EHDULQJ�FDJHV�
�
$O� � � � *HDUER[�RLO�SXPS�KRXVLQJ��1RV����DQG���VFDYHQJH�SXPS�KRXVLQJ�
�
�)H�������&U� � � 1RV��������DQG���EHDULQJ�VHDO�SODWHV�
�
�0J� � � 1R����EHDULQJ�KRXVLQJ��*HDUER[�KRXVLQJ�
�
�7L�� � � � 1RV����DQG���EHDULQJ�VXSSRUW�KRXVLQJ�
�
�7L������	�����)H����&U������0R���9���)DQ�IRUZDUG�VKDIW�VSOLQH�ZHDU�RU�1R����RU�1R����EHDULQJ�ORRVH�RU�IDQ�IRUZDUG�VKDIW�
�
�1L�� � � 1RV���ò�DQG���EHDULQJ�VHDO�OLQHU�
� � � � 1R����EHDULQJ�FRPSUHVVLRQ�VSULQJV�
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)H� $J� $O� &U� &X� 0J� 7L� %� 6L� =Q�

1$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� �� �� �� �� �� �� � � �

1RUPDO�5DQJH� ���� �� ���� �� ���� ���� ���� � � �

0DUJLQDO�5DQJH�� ���� 1�$� �� �� �� �� �� � � �

+LJK�5DQJH� ������ �� �� �� �� �� �� � � �

$EQRUPDO� ���� ��� ��� ��� ��� ��� ��� ��� ��� ���

�
1,I�WKH�FDOFXODWHG�330�WUHQG�YDOXH�LV�HTXDO�WR�RU�JUHDWHU�WKDQ�WKH�WUHQG�330�YDOXH�OLPLW��WKH�HQJLQH�KDV�DQ�
DEQRUPDO�WUHQG��
�
6XGGHQ�LQFUHDVH�LQ�0J�LQGLFDWHV�GLVFUHSDQF\�LQ�WKH�DFFHVVRU\�JHDUER[��$OO�EHDULQJ�MRXUQDOV�H[FHSW�WKRVH�WKDW�DUH�
WLWDQLXP�PD\�EH�FKURPH�SODWHG�GXULQJ�UHZRUN��,QFUHDVHV�LQ�WLWDQLXP�LQGLFDWH�EHDULQJ�LQQHU�UDFH�WXUQLQJ�RQ�MRXUQDO�
RU�KXE��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
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NOTES 

�
7)���HQJLQHV�WKDW�KDYH�H[SHULHQFHG�D�ULVH�LQ�PDJQHVLXP�RQO\�PD\�EH�UHWXUQHG�WR�
VHUYLFH�DIWHU�DFFRPSOLVKLQJ�WKH�IROORZLQJ�SURFHGXUHV��
�
��� (VWDEOLVK�WKDW�PDJQHVLXP�LV�WKH�RQO\�PHWDO�WKDW�LV�H[SHULHQFLQJ�DQ�LQFUHDVH��6L�
GRHV�QRW�DSSO\�WR�WKLV���0RVW�OLNHO\�FDXVH�LV�RLO�UHOLHI�YDOYH�UXEELQJ��6KLP�LV�DYDLODEOH�WR�
VWRS�YDOYH�FRQWDFW�WR�HOLPLQDWH�WKH�QHHG�IRU�WKH�IROORZLQJ��UHFXUULQJ�GUDLQ�DQG�IOXVK��
�
��� 'UDLQ�DOO�RLO��PDLQ��IURP�WKH�HQJLQH��
�
��� ,QVSHFW�RLO�ILOWHU�DQG�VXPS�VFUHHQ�IRU�FRQWDPLQDQWV��
�
��� ,QVSHFW�WKH�IURQW�JHDUER[�DVVHPEO\��IURQW�GRRU��IRU�DQ\�VLJQV�RI�DEQRUPDO�ZHDU��
�
��� ,I�WKH�DERYH�SURFHGXUHV�FKHFN�RN��WKHQ�ILOO�WKH�HQJLQH�ZLWK�RLO�DQG�SHUIRUP�D�UXQ�WR�
UHHVWDEOLVK�WKH�EDVHOLQH��
�
��� 7DNH�D�-2$3�VDPSOH�DQG�LI�OLPLWV�IDOO�ZLWKLQ�SDUDPHWHUV��WKH�HQJLQH�PD\�EH�
UHWXUQHG�WR�VHUYLFH��
�
��� $�IROORZ�XS�-2$3�PXVW�EH�WDNHQ�DIWHU�WKH�ILUVW�ILYH�KRXUV�RI�HQJLQH�RSHUDWLRQ��
�
��� )ROORZ�DQ\�FRPPDQG�JXLGDQFH�LQ�UHSRUWLQJ�KLJK�PDJQHVLXP�RFFXUUHQFH��

�
�
�
�)H� 0DLQ�EHDULQJ�EDOO�UROOHU��UDFHV��VHDOV�DQG�KRXVLQJ�
� � � � )URQW�DQG�PDLQ�DFFHVVRU\�GULYH�JHDUV�
� � � � 0DLQ�JHDUER[�JHDUV�
�
�)H��������$O� � � )URQW�DFFHVVRU\�GULYH�DQG�PDLQ�JHDUER[�RLO�SXPSV�
�
�)H��������$J� � � 0DLQ�DFFHVVRU\�GULYH�JHDULQJV�
� � � � � 1R���ò�EHDULQJ�FDJHV�
�
�)H�������$J����&X����	� 0DLQ�JHDUER[�EHDULQJV�
�
�6L���������6Q�
�
�$J��������&X�����	����6L�����6Q� 1RV���������������ò����DQG���EHDULQJ�FDJHV�
�
�0J� � � � 0DLQ�DFFHVVRU\�GULYH�KRXVLQJ�
�
�7L�� � � � 1RV����DQG���EHDULQJ�KXE�
 

$OO�EHDULQJ�MRXUQDOV�H[FHSW�WLWDQLXP�PD\�EH�FKURPH�SODWHG�GXULQJ�RYHUKDXO��
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1$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��
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1RUPDO�5DQJH� ���� ���� ���� ���� ���� ���� ���� � � �

0DUJLQDO�5DQJH�� ���� 1�$� ���� �� �� �� �� � � �

+LJK�5DQJH� ������ �� �� �� �� �� �� � � �

$EQRUPDO� ���� ��� ��� ��� ��� ��� ��� ��� ��� ���
1,I�WKH�FDOFXODWHG�330�WUHQG�YDOXH�LV�HTXDO�WR�RU�JUHDWHU�WKDQ�WKH�WUHQG�330�YDOXH�OLPLW��WKH�HQJLQH�KDV�DQ�
DEQRUPDO�WUHQG��
�
6XGGHQ�LQFUHDVH�LQ�0J�LQGLFDWHV�GLVFUHSDQF\�LQ�WKH�DFFHVVRU\�JHDUER[��$OO�EHDULQJ�MRXUQDOV�H[FHSW�WKRVH�WKDW�DUH�
WLWDQLXP�PD\�EH�FKURPH�SODWHG�GXULQJ�UHZRUN��,QFUHDVHV�LQ�WLWDQLXP�LQGLFDWH�EHDULQJ�LQQHU�UDFH�WXUQLQJ�RQ�MRXUQDO�
RU�KXE��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
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NOTES 

�
7)��� HQJLQHV� WKDW� KDYH� H[SHULHQFHG� D�U LVH� LQ� PDJQHVLXP� RQO\� PD\� EH� UHWXUQHG� WR�
VHUYLFH�DIWHU�DFFRPSOLVKLQJ�WKH�IROORZLQJ�SURFHGXUHV��
�
��� (VWDEOLVK� WKDW� PDJQHVLXP� LV� WKH� RQO\� PHWDO� WKDW� LV� H[SHULHQFLQJ� DQ� LQFUHDVH� �6L�
GRHV�QRW�DSSO\�WR�WKLV���0RVW� OLNHO\�FDXVH� LV�RLO� UHOLHI�YDOYH�UXEELQJ��6KLP�LV�DYDLODEOH�WR�
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�
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�
��� ,I�WKH�DERYH�SURFHGXUHV�FKHFN�RN��WKHQ�ILOO�WKH�HQJLQH�ZLWK�RLO�DQG�SHUIRUP�D�UXQ�WR�
UHHVWDEOLVK�WKH�EDVHOLQH��
�
��� 7DNH� D�- 2$3� VDPSOH� DQG�L I� OLPLWV� IDOO� ZLWKLQ� SDUDPHWHUV�� WKH� HQJLQH� PD\� EH�
UHWXUQHG�WR�VHUYLFH��
�
��� $�IROORZ�XS�-2$3�PXVW�EH�WDNHQ�DIWHU�WKH�ILUVW�ILYH�KRXUV�RI�HQJLQH�RSHUDWLRQ��
�
��� )ROORZ�DQ\�FRPPDQG�JXLGDQFH�LQ�UHSRUWLQJ�KLJK�PDJQHVLXP�RFFXUUHQFH��
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� � )URQW�DQG�PDLQ�DFFHVVRU\�GULYH�JHDUV�
� � 0DLQ�JHDUER[�JHDUV�
�
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�
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�
�)H�������$J����&X����	� 0DLQ�JHDUER[�EHDULQJV�
�
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�
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�
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�
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DEQRUPDO�WUHQG��
�
6XGGHQ�LQFUHDVH�LQ�0J�LQGLFDWHV�GLVFUHSDQF\�LQ�WKH�DFFHVVRU\�JHDUER[��$OO�EHDULQJ�MRXUQDOV�H[FHSW�WKRVH�WKDW�DUH�
WLWDQLXP�PD\�EH�FKURPH�SODWHG�GXULQJ�UHZRUN��,QFUHDVHV�LQ�WLWDQLXP�LQGLFDWH�EHDULQJ�LQQHU�UDFH�WXUQLQJ�RQ�MRXUQDO�
RU�KXE��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
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NOTES 

�
7)��� HQJLQHV� WKDW� KDYH� H[SHULHQFHG� D�U LVH� LQ� PDJQHVLXP� RQO\� PD\� EH� UHWXUQHG� WR�
VHUYLFH�DIWHU�DFFRPSOLVKLQJ�WKH�IROORZLQJ�SURFHGXUHV��
�
��� (VWDEOLVK� WKDW� PDJQHVLXP� LV� WKH� RQO\� PHWDO� WKDW� LV� H[SHULHQFLQJ� DQ� LQFUHDVH� �6L�
GRHV�QRW�DSSO\�WR�WKLV���0RVW� OLNHO\�FDXVH� LV�RLO� UHOLHI�YDOYH�UXEELQJ��6KLP�LV�DYDLODEOH�WR�
VWRS�YDOYH�FRQWDFW�WR�HOLPLQDWH�WKH�QHHG�IRU�WKH�IROORZLQJ��UHFXUULQJ�GUDLQ�DQG�IOXVK��
�
��� 'UDLQ�DOO�RLO��PDLQ��IURP�WKH�HQJLQH��
�
��� ,QVSHFW�RLO�ILOWHU�DQG�VXPS�VFUHHQ�IRU�FRQWDPLQDQWV��
�
��� ,QVSHFW�WKH�IURQW�JHDUER[�DVVHPEO\��IURQW�GRRU��IRU�DQ\�VLJQV�RI�DEQRUPDO�ZHDU��
�
��� ,I�WKH�DERYH�SURFHGXUHV�FKHFN�RN��WKHQ�ILOO�WKH�HQJLQH�ZLWK�RLO�DQG�SHUIRUP�D�UXQ�WR�
UHHVWDEOLVK�WKH�EDVHOLQH��
�
��� 7DNH� D�- 2$3� VDPSOH� DQG�L I� OLPLWV� IDOO� ZLWKLQ� SDUDPHWHUV�� WKH� HQJLQH� PD\� EH�
UHWXUQHG�WR�VHUYLFH��
�
��� $�IROORZ�XS�-2$3�PXVW�EH�WDNHQ�DIWHU�WKH�ILUVW�ILYH�KRXUV�RI�HQJLQH�RSHUDWLRQ��
�
��� )ROORZ�DQ\�FRPPDQG�JXLGDQFH�LQ�UHSRUWLQJ�KLJK�PDJQHVLXP�RFFXUUHQFH��
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0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
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0DUJLQDO�5DQJH�� ���� �� 1�$� �� �� ���� �� � � �

+LJK�5DQJH� ������ �� �� �� �� �� �� � � �

$EQRUPDO� ���� ��� ��� ��� ��� ��� ��� ��� ��� ���

�
1,I�WKH�FDOFXODWHG�330�WUHQG�YDOXH�LV�HTXDO�WR�RU�JUHDWHU�WKDQ�WKH�WUHQG�330�YDOXH�OLPLW��WKH�HQJLQH�KDV�DQ�
DEQRUPDO�WUHQG��
�
6XGGHQ�LQFUHDVH�LQ�0J�LQGLFDWHV�GLVFUHSDQF\�LQ�WKH�DFFHVVRU\�JHDUER[��$OO�EHDULQJ�MRXUQDOV�H[FHSW�WKRVH�WKDW�DUH�
WLWDQLXP�PD\�EH�FKURPH�SODWHG�GXULQJ�UHZRUN��,QFUHDVHV�LQ�WLWDQLXP�LQGLFDWH�EHDULQJ�LQQHU�UDFH�WXUQLQJ�RQ�MRXUQDO�
RU�KXE��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�

Downloaded from http://www.everyspec.com



NAVAIR 17-15-50.3 
TM 38-301-3 

T.O. 33-1-37-3�
CGTO 33-1-37-3 

A-71 
 

�
(1*,1(�� 7)���3������&RQW���
$,5&5$)7�� �(��$��

�
NOTES 

�
7)��� HQJLQHV� WKDW� KDYH� H[SHULHQFHG� D�U LVH� LQ� PDJQHVLXP� RQO\� PD\� EH� UHWXUQHG� WR�
VHUYLFH�DIWHU�DFFRPSOLVKLQJ�WKH�IROORZLQJ�SURFHGXUHV��
�
�
��� (VWDEOLVK� WKDW� PDJQHVLXP� LV� WKH� RQO\� PHWDO� WKDW� LV� H[SHULHQFLQJ� DQ� LQFUHDVH� �6L�
GRHV�QRW�DSSO\�WR�WKLV���0RVW� OLNHO\�FDXVH� LV�RLO� UHOLHI�YDOYH�UXEELQJ��6KLP�LV�DYDLODEOH�WR�
VWRS�YDOYH�FRQWDFW�WR�HOLPLQDWH�WKH�QHHG�IRU�WKH�IROORZLQJ��UHFXUULQJ�GUDLQ�DQG�IOXVK��
�
��� 'UDLQ�DOO�RLO��PDLQ��IURP�WKH�HQJLQH��
�
��� ,QVSHFW�RLO�ILOWHU�DQG�VXPS�VFUHHQ�IRU�FRQWDPLQDQWV��
�
��� ,QVSHFW�WKH�IURQW�JHDUER[�DVVHPEO\��IURQW�GRRU��IRU�DQ\�VLJQV�RI�DEQRUPDO�ZHDU��
�
��� ,I�WKH�DERYH�SURFHGXUHV�FKHFN�RN��WKHQ�ILOO�WKH�HQJLQH�ZLWK�RLO�DQG�SHUIRUP�D�UXQ�WR�
UHHVWDEOLVK�WKH�EDVHOLQH��
�
��� 7DNH� D�- 2$3� VDPSOH� DQG�L I� OLPLWV� IDOO� ZLWKLQ� SDUDPHWHUV�� WKH� HQJLQH� PD\� EH�
UHWXUQHG�WR�VHUYLFH��
�
��� $�IROORZ�XS�-2$3�PXVW�EH�WDNHQ�DIWHU�WKH�ILUVW�ILYH�KRXUV�RI�HQJLQH�RSHUDWLRQ��
�
��� )ROORZ�DQ\�FRPPDQG�JXLGDQFH�LQ�UHSRUWLQJ�KLJK�PDJQHVLXP�RFFXUUHQFH��
�

�
�
)H�� 0DLQ�EHDULQJ�EDOO�UROOHU��UDFHV��VHDOV�DQG�KRXVLQJ�
� � � � )URQW�DQG�PDLQ�DFFHVVRU\�GULYH�JHDUV�
� � � � 0DLQ�JHDUER[�JHDUV�
�
)H��������$O� � � )URQW�DFFHVVRU\�GULYH�DQG�PDLQ�JHDUER[�RLO�SXPSV�
�
)H��������$J� � � 0DLQ�DFFHVVRU\�GULYH�JHDULQJV�
� � � � � 1R������������ò����DQG���EHDULQJ�FDJHV�
�
�)H�������$J����&X����	� 0DLQ�JHDUER[�EHDULQJV�
�
6L���������6Q�
�
$J��������&X�����	����6L�����6Q� 1RV���DQG��ò�EHDULQJ�FDJHV�
�
0J� � � � 0DLQ�DFFHVVRU\�GULYH�KRXVLQJ�
�
7L� � � � � 1RV����DQG���EHDULQJ�KXE�
�

NOTES 
 

$OO�EHDULQJ�MRXUQDOV�H[FHSW�WLWDQLXP�PD\�EH�FKURPH�SODWHG�GXULQJ�RYHUKDXO��
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2)H� 3$J� $O� &U� &X� 0J� 1L� 7L� %� 6L� =Q�

1$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� �� �� �� �� � �� �� � � �

1RUPDO�5DQJH� ���� �� �� �� �� � �� ���� � � �

0DUJLQDO�5DQJH�� ���� 1�$� 1�$� �� �� � �� 1�$� � � �

+LJK�5DQJH� ����� ���� ���� ���� ����� � ���� ���� � � �

$EQRUPDO� ���� ��� ��� ��� ���� � ��� ��� ��� ��� ���
 
1,I�WKH�FDOFXODWHG�330�WUHQG�YDOXH�LV�HTXDO�WR�RU�JUHDWHU�WKDQ�WKH�WUHQG�330�YDOXH�OLPLW��WKH�HQJLQH�KDV�DQ�
DEQRUPDO�WUHQG��
26HH�QRWHV�RQ�QH[W�SDJH��
3+LJK�$J�E\�LWVHOI�LV�QRW�FDXVH�IRU�UHMHFWLRQ�RI�WKH�HQJLQH��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�
)H�� $FFHVVRU\�JHDUER[�EHDULQJ�KRXVLQJV�
� � � � $�6XPS�VFDYHQJH�SXPS�URWRU��YDQHV��DQG�OLQHUV�
� � � � 1R����EHDULQJ�KRXVLQJ�
� � � � 1R����DQG���EHDULQJV�
�
)H��������	������&U� � )XHO�SXPS�GULYH�VSOLQH�
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(1*,1(�� 7)���*(����$��$,5�)25&(���&RQW���
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�
)H���	���1L���&U� � $FFHVVRU\�JHDUER[�JHDUV�DQG�UDGLDO�GULYH�VKDIW�
� � � � � 3RZHU�WDNH�RII�DVVHPEO\�JHDUV�
�
)H���	���&U���1L���0R� &RPSUHVVRU�IRUZDUG�VKDIW�
�
�)H���	���&U���0R���9� 7\SLFDO�DOO�PDLQ�HQJLQH�DQG�DFFHVVRU\�JHDUER[�EHDULQJ�UDFHV�DQG�EDOOV�UROOHUV�
�
)H���	���1L���$J� � 1RV����������������DQG���PDLQ�EHDULQJ�FDJHV�
�
)H���	���&U� � $OO�PDLQ�EHDULQJ�URWDWLQJ�RLO�VHDOV�
�
)H���	���&U���&X���1L� 1RV�����������������DQG���PDLQ�EHDULQJ�VWDWLRQDU\�RLO�VHDOV�
� � � � 1RV����DQG���PDLQ�EHDULQJ�KRXVLQJ�
� � � � 3RZHU�WDNH�RII�DVVHPEO\�EHDULQJ�KRXVLQJ�
�
$O���6L� � � )URQW�IUDPH�
� � � � 0DLQ�OXEH�DQG�VFDYHQJH�SXPS�KRXVLQJ�DQG�SRUW�SODWHV�
� � � � $�6XPS�VFDYHQJH�SXPS�KRXVLQJ�
� � � � $FFHVVRU\�JHDUER[�KRXVLQJ�
�
$O���1L� � � )UHWWLQJ�EHWZHHQ�1R����EHDULQJ�KRXVLQJ�DQG�IURQW�IUDPH�
�
&X�� � � 0DLQ�OXEH�DQG�VFDYHQJH�SXPS�EHDULQJV�
� � � � $�6XPS�VFDYHQJH�SXPS�EHDULQJV�DQG�GULYH�FRXSOLQJ�
�
&X���$J���)H���1L���6L� $FFHVVRU\�JHDUER[�EHDULQJ�FDJHV�
�
1L� � � � 1R����EHDULQJ�DQWL�URWDWLRQ�NH\�RU�IDQ�ODE\ULQWK�VHDO�WHHWK�
�
1L���	���)H���0R� 1R����PDLQ�EHDULQJ�URWDWLQJ�RLO�VHDO�
�
1L���	���&U���)H���0R� 1RV����������DQG���PDLQ�EHDULQJ�KRXVLQJV�
�
1L���	���&U���)H� 1R����PDLQ�EHDULQJ�KRXVLQJ�
�
1L���	���&X���6L���$J� 1R����PDLQ�EHDULQJ�FDJH�
�
1L���	���$O���9� )URQW�IDQ�VKDIW�
� � � � 3RZHU�WDNH�RII�DVVHPEO\�EHDULQJ�KRXVLQJ�
� � � � 1R����PDLQ�EHDULQJ�VWDWLRQDU\�RLO�VHDO�
�
7L���	��)H��&U���0R���9� )DQ�IRUZDUG�VKDIW�VSOLQH�ZHDU�RU�1R����RU�1R����EHDULQJ�ORRVH�RQ�IDQ�IRUZDUG�VKDIW�

NOTES 
 

��� $� UDSLG� LQFUHDVH� RI� )H� FRXOG� LQGLFDWH� 1R�� ��E HDULQJ� VSDOOLQJ�� 7KLV� IDLOXUH� RFFXUV�
TXLFNO\��RIWHQ�ZLWK�2$3�UHDGLQJV�ZLWKLQ�QRUPDO� UDQJH�� � ,I�D���330� LQFUHDVH�RI�)H��RU� LI�
DEQRUPDO� WUHQG� RI� DQ\�PHWDO� LV� QRWHG�� RU� LI� )H� LQFUHDVHV� LQ� FRPELQDWLRQ�ZLWK� D� ��330�
LQFUHDVH�LQ�WZR�RU�PRUH�RI�$J��&U��RU�1L�EHWZHHQ�FRQVHFXWLYH�VDPSOHV��
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(1*,1(�� 7)���*(����$��$,5�)25&(���&RQW���
$,5&5$)7�� �$�����

�
3HUIRUP�FKLS�GHWHFWRU� LQVSHFWLRQ�SHU�7�2�
V��$���$�����-*���DQG��-$����������6HFWLRQ�
,9� DQG� �$���$������ SDUDJUDSK� ������ ,I� HQJLQH� LV� QRW� UHMHFWHG� IRU� FKLS� GHWHFWRU�
FRQWDPLQDWLRQ��SHUIRUP�WKUHH�JURXQG�UXQV�� � LGOH������IRU���PLQXWHV�� LGOH��IRU���PLQXWHV��
SHU�UXQ�DQG�WDNH�2$3�VDPSOH�DIWHU�HDFK�UXQ��
�
� D�� ,I�JURXQG�UXQV�FRQILUP�WKH���330�LQFUHDVH�LQ�)H�RU�DEQRUPDO�WUHQG��UHPRYH�HQJLQH�
IRU�WHDUGRZQ�LQVSHFWLRQ��
�
� E�� ,I� WKH���330� LQFUHDVH� LQ�)H�RU�DEQRUPDO� WUHQG� LV�QRW�FRQILUPHG��SODFH�HQJLQH�RQ�
VSHFLDO�VDPSOLQJ�DIWHU�HYHU\�IOLJKW�XQWLO�QRUPDO�WUHQG�LV�ILUPO\�UHHVWDEOLVKHG��
�
��� +LJK�6L�LQGLFDWHV�RLO�FRQWDPLQDWLRQ��SRVVLEO\�IURP�HQJLQH�ZDVK�FKHPLFDOV��2LO�WDQN�
VKRXOG�EH�GUDLQHG�DQG�UHVHUYLFHG��
�
��� )XHO�FRQWDPLQDWLRQ�LQ�RLO�LQGLFDWHV�RLO�FRROHU�OHDN��
�

�
OIL CAPACITY AND C0NSUMPTION INFORMATION REFERENCE MATERIAL ONLY 

 
��� 7�2��5HIHUHQFH����$���$��������&KDSWHU���
�
��� 2LO�&DSDFLW\�RI�WKH�7)���*(����$�HQJLQH�LV���TXDUWV��
�
��� $OORZDEOH�RLO�FRQVXPSWLRQ�UDWH��TXDQWLW\�SHU�WLPH��LV�RQH�KDOI��ò��SLQW�SHU�KRXU��
�
��� 5HFRPPHQGHG� RLO� FRQVXPSWLRQ� LQVSHFWLRQ� LQWHUYDO�� � )ROORZLQJ� WKH� ILUVW� IOLJKW� RI� WKH� GD\� RU� DV�
GLUHFWHG�E\�7�2���$���$����
�
��� $FWLRQ�WR�WDNH�LI�PD[LPXP�RLO�FRQVXPSWLRQ�UDWH�LV�H[FHHGHG���7URXEOHVKRRW�LQ�DFFRUGDQFH�ZLWK�
7�2���$���$�����76����
�
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(1*,1(�� 7)���*(����%��1$9<��
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�
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�

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

$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� �� �� �� �� �� �� �� � � �

1RUPDO�5DQJH� ���� ���� �� ���� ���� ���� ���� ���� � � �

0DUJLQDO�5DQJH�� ������ ���� ���� ���� ���� ����� �� �� � � �

+LJK�5DQJH� ������ ���� ���� �� ����� ������ ���� �� � � �

$EQRUPDO� ���� ��� ��� ��� ���� ���� ��� ��� ��� ��� ���

�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��

NOTES 
�
)H�� $FFHVVRU\�JHDUER[�EHDULQJ�KRXVLQJV�
� � � � 0DLQ�OXEH�DQG�VFDYHQJH�SXPS�JHQHUDWRUV�DQG�VKDIW�
� � � � $�6XPS�VFDYHQJH�SXPS�URWRU��YDQHV��DQG�OLQHUV�
�
)H��������	������&U� � )XHO�SXPS�GULYH�VSOLQH�
�
)H��������	������1L�����&U� $FFHVVRU\�JHDUER[�JHDUV�DQG�UDGLDO�GULYH�VKDIW�
� � � � � 3RZHU�WDNH�RII�DVVHPEO\�JHDUV
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�
)H��������	������&U� � &RPSUHVVRU�IRUZDUG�VKDIW�
1L�������0R�
�
)H�������	����&U� � 7\SLFDO�DOO�PDLQ�HQJLQH�DQG�DFFHVVRU\�JHDUER[�EHDULQJ�UDFHV�DQG�EDOOV�UROOHUV�
0R������9�
�
)H��������	����1L� � 1RV����������������DQG���PDLQ�EHDULQJ�FDJHV�
$J�������3ODWH�
�
)H��������	����&U������3ODWH� $OO�PDLQ�EHDULQJ�URWDWLQJ�RLO�VHDOV�
�
)H��������	����&U������&X�����1L� 1RV�����������������DQG���PDLQ�EHDULQJ�VWDWLRQDU\�RLO�VHDOV�
� � � � � 1RV����DQG���PDLQ�EHDULQJ�KRXVLQJ�
� � � � � 3RZHU�WDNH�RII�DVVHPEO\�EHDULQJ�KRXVLQJ�
�
$O�������6L�� � )URQW�IUDPH�
� � � � � 0DLQ�OXEH�DQG�VFDYHQJH�SXPS�KRXVLQJ�DQG�SRUW�SODWHV�
� � � � � $�6XPS�VFDYHQJH�SXPS�KRXVLQJ�
� � � � � $FFHVVRU\�JHDUER[�KRXVLQJ�
�
&X�� � � � 0DLQ�OXEH�DQG�VFDYHQJH�SXPS�EHDULQJV�
� � � � � $�6XPS�VFDYHQJH�SXPS�EHDULQJV�DQG�GULYH�FRXSOLQJ�
�
&X�����	�����6L������=Q������)H� $FFHVVRU\�JHDUER[�EHDULQJ�FDJHV�
$J�����3ODWH�
�
1L�����	������)H������0R� 1R����PDLQ�EHDULQJ�URWDWLQJ�RLO�VHDO�
&U�����3ODWH�
�
1L�����	������&U������)H������0R� 1RV����������DQG���PDLQ�EHDULQJ�KRXVLQJV�
�
1L�����	������&U�����)H� 1R����PDLQ�EHDULQJ�KRXVLQJ�
�
1L�����	������&X����6L� 1R����PDLQ�EHDULQJ�FDJH�
$J����3ODWH�
�
1L�����	������$O�����9� )URQW�IDQ�VKDIW�
� � � � � 3RZHU�WDNH�RII�DVVHPEO\�EHDULQJ�KRXVLQJ�
� � � � � 1R����PDLQ�EHDULQJ�VWDWLRQDU\�RLO�VHDO�
�
$J� � � � � � � 6LOYHU��E\�LWVHOI��SUREDEO\�372�VSOLQH�ZHDU�
 

+LJK�6LOYHU�E\�LWVHOI�LV�QRW�FDXVH�IRU�UHMHFWLRQ�RI�HQJLQH��
�

$�UDSLG� LQFUHDVH�RI�)H�FRXOG� LQGLFDWH�1R����EHDULQJ�VSDOOLQJ��7KLV�IDLOXUH�RFFXUV�TXLFNO\��
RIWHQ�ZLWK��RLO�DQDO\VLV�SURJUDP��UHDGLQJV�ZLWKLQ�QRUPDO�UDQJH��
�
,I�D���330�LQFUHDVH�RI�)H��RU�LI�DEQRUPDO�WUHQG�RI�DQ\�PHWDO�LV�QRWHG��RU�LI�)H�LQFUHDVHV�LQ�
FRPELQDWLRQ�ZLWK�D���330�LQFUHDVH�LQ�WZR�RU�PRUH�RI�$J��&U��RU�1L�EHWZHHQ�FRQVHFXWLYH�
VDPSOHV��
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�
3HUIRUP�FKLS�GHWHFWRU� LQVSHFWLRQ�SHU�1$9$,5����6�$$$��������:3��������� ,I�HQJLQH� LV�
QRW�UHMHFWHG�IRU�FKLS�GHWHFWRU�FRQWDPLQDWLRQ��SHUIRUP�WKUHH�JURXQG�UXQV���,GOH������IRU���
PLQXWHV��LGOH��IRU���PLQXWHV��SHU�UXQ�DQG�WDNH�RLO�DQDO\VLV�SURJUDP�VDPSOH�DIWHU�HDFK�UXQ��
�
� D�� ,I�JURXQG�UXQV�FRQILUP�WKH���330�LQFUHDVH�LQ�)H�RU�DEQRUPDO�WUHQG��UHPRYH�HQJLQH�
IRU�WHDUGRZQ�LQVSHFWLRQ��
�
� E�� ,I� WKH���330� LQFUHDVH� LQ�)H�RU�DEQRUPDO� WUHQG� LV�QRW�FRQILUPHG��SODFH�HQJLQH�RQ�
VSHFLDO�VDPSOLQJ�DIWHU�HYHU\�IOLJKW�XQWLO�QRUPDO�WUHQG�LV�ILUPO\�UHHVWDEOLVKHG��
�
��� +LJK�6L�LQGLFDWHV�RLO�FRQWDPLQDWLRQ��SRVVLEOH�IURP�HQJLQH�ZDVK�FKHPLFDOV��2LO�WDQN�
VKRXOG�EH�GUDLQHG�DQG�UHVHUYLFHG��
�
��� )XHO�FRQWDPLQDWLRQ�LQ�RLO�LQGLFDWHV�RLO�FRROHU�OHDN��
�
��� +LJK�$O�LQGLFDWHV�SRVVLEOH�FRQWDPLQDWLRQ�IURP�K\GUDXOLF�SXPS�H[SDQVLRQ�SOXJ��
�
��� 7KH� SRLQW� RI� FRQWDFW� IRU� WKLV� HTXLSPHQW� LV� *UDKDP�+DUORZH� �&RGH� �������� '61�
���������RU�)76�����������������
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)H� $J� $O� &U� &X� 0J� 7L� %� 6L� =Q�

1$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

��� �� �� �� �� ��� �� � � �

1RUPDO�5DQJH� ����� ���� ���� ���� ���� ����� ���� � � �

0DUJLQDO�5DQJH�� ������ ���� ���� �� ����� ������ ���� � � �

+LJK�5DQJH� ������ ���� ����� ���� ������ ���
���� ����� � � �

$EQRUPDO� ���� ���� ���� ���� ���� ����� ���� ��� ��� ���

�
1,I�WKH�FDOFXODWHG�330�WUHQG�YDOXH�LV�HTXDO�WR�RU�JUHDWHU�WKDQ�WKH�WUHQG�330�YDOXH�OLPLW��WKH�HQJLQH�KDV�DQ�
DEQRUPDO�WUHQG��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��

�
�
)H�� ,QOHW�DQG�WUDQVIHU�JHDUER[�EHDULQJ�KRXVLQJV�DQG�UHWDLQHUV�
�
)H��������	������$J� � ,QOHW�DQG�WUDQVIHU�JHDUER[�VKDIWV�
�
)H��������	������&U� � ,QOHW�DQG�WUDQVIHU�JHDUER[�EHDULQJV�DQG�UDFHV�
� � � � � 1R����DQG���PDLQ�EHDULQJ�UROOHUV�DQG�UDFHV
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�)H�������	������1L� � 1R���%�EHDULQJ�KRXVLQJ�VSDQQHU�QXW�
�
�
�)H��������	������0Q� � /XEH�DQG�VFDYHQJH�SXPS�VKDIW�DQG�HOHPHQWV��
�
�
�)H��������	������$J����1L� 1R����PDLQ�EHDULQJ�FDJHV�
�
�)H��������	������&U�����1L� ,QOHW�DQG�WUDQVIHU�JHDUER[�JHDUV�
�
�)H�������	��������&U����&X������1L� 1RV�������DQG���PDLQ�EHDULQJ�URWDWLQJ�RLO�VHDOV�
�
�)H�������	��������$J���&U� 1RV����������DQG���PDLQ�EHDULQJ�VWDWLRQDU\�DLU�DQG�RLO�VHDO�
����������������������&X���1L�
�
�)H�������	��������&U�����0R�����9�� 1RV�������������DQG���PDLQ�EHDULQJ�UROOHUV�DQG�UDFHV�
� � � � � 1R����PDLQ�EHDULQJ�IDQ�VKDIW�
�
�)H�������	��������1L������&R�����0R� 1R����PDLQ�EHDULQJ�IDQ�VKDIW�
�
�$O�������	��������0J� /XEH�DQG�VFDYHQJH�SXPS�DLU�RLO�VHSDUDWRU�VHDO�
�
�$O�������	��������6L� )RUZDUG�VFDYHQJH�SXPS�KRXVLQJ�
�
�$O�������	�������&X�����6L� /XEH�DQG�VFDYHQJH�SXPS�FRYHU�
�
�&X������	��������)H�����$J�����6L� 1R����PDLQ�EHDULQJ�FDJHV�
�
�
�&X������	��������)H�����$J� 1RV�������������DQG���PDLQ�EHDULQJ�FDJHV�
����������������������6L������=Q� ,QOHW�DQG�WUDQVIHU�JHDUER[�FDJHV�
�
�&X������	��������$O������=Q����0Q� /XEH�DQG�VFDYHQJH�SXPS�EHDULQJV�
�
�0J�����	��������=Q� � � � 7UDQVIHU�JHDUER[�KRXVLQJ�
�
�7L�������	��������$O������6Q�� � 1R����PDLQ�EHDULQJ�IDQ�IUDPH�
�
�7L�������	��������$O������9�� � � 1R����PDLQ�EHDULQJ�IDQ�VWXE�VKDIW�DQG�URWDWLQJ�DLU�DQG�RLO�VHDO�
� � � � � � � � � 1R����PDLQ�EHDULQJ�VWDJH�WZR�URWRU�GLVF��URWDWLQJ�RLO�VHDO��
� � � � � � � � � 1R����PDLQ�EHDULQJ�+3�WXUELQH�UHDU�VKDIW��URWDWLQJ�RLO�VHDO��
�
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NOTES 

 
&RPSDULVRQ�RI�WHDUGRZQ�ILQGLQJV�ZLWK�ZHDU�PHWDO�KLVWRULHV�KDV�VKRZQ�WKDW�)H�ZHDU�PHWDO�
LQFUHDVH�UDWHV�RI���330�SHU�RSHUDWLQJ�KRXU�DSSHDU�WR�EH�QRUPDO�DQG�PD\�EH�DVVRFLDWHG�
ZLWK�JUDGXDO�ZHDU�RI�WKH�LQOHW�JHDUER[�VSOLQHG�DGDSWHU��:HDU�PHWDO�LQFUHDVH�UDWHV�RI���WR�
�ò�330�SHU�RSHUDWLQJ�KRXU�DSSHDU� WR�EH� DEQRUPDO�DQG�PD\�EH�DVVRFLDWHG�ZLWK�PRUH�
VHYHUH�JHDUER[�RU�HQJLQH�EHDULQJ�SUREOHPV��+LJK�7L�DQG�)H�PD\�EH�FDXVHG�E\�FUDFNHG�
DQG�VSLQQLQJ�1R����EHDULQJ�LQQHU�UDFH��

 
OIL CAPACITY AND CONSUMPTION INFORMATION 
 
��� 2LO�FDSDFLW\�RI�HQJLQH�������JDOORQV��DW�IXOO�PDUN�RQ�GLSVWLFN���
�
��� $OORZDEOH�RLO�FRQVXPSWLRQ�UDWH���5HIHUHQFH�7�2���&��$������7DEOH������
�
� � +RPH�VWDWLRQ��� ��SLQWV�SHU�KRXU�PD[LPXP�
� � (QURXWH�� � ��SLQWV�SHU�KRXU�PD[LPXP�
�
��� 2LO�FRQVXPSWLRQ�LQVSHFWLRQ�LQWHUYDO���5HI��7�2���&��$������7DEOH������DV�QHHGHG��
�
��� $FWLRQV�WR�WDNH�LI�PD[LPXP�DOORZDEOH�RLO�FRQVXPSWLRQ�LV�H[FHHGHG��
�
� � 5HI�7�2���&��$������7DEOH�����
� � &RUUHFW�IDXOW�RU�UHSODFH�HQJLQH�
�
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1)H� 1$J� 1$O� 1&X� %� 26L� =Q�
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1RUPDO�5DQJH� ����� ���� ���� ���� � � �

0DUJLQDO�5DQJH�� ������ �� �� �� � � �

+LJK�5DQJH� ������ ���� ���� ���� � � �

$EQRUPDO� ���� ���� ���� ���� ��� � ���

�
15HIHU�WR�LPSRUWDQW�1RWHV�VHFWLRQ�RQ�IROORZLQJ�SDJH���8VH�ODE�DGYLFH�FRGH�)�LQ�DQ\�FDVH�ZKHUH�7)���HQJLQH�RLO�
VDPSOHV� KDYH� FULWLFDO� ZHDUPHWDOV� DW� WKH� XSSHU� OLPLW� RI� QRUPDO� UDQJH� RU� DERYH� DQG�RU� LI� WKH� WUHQG� LV� DEQRUPDO���
2WKHU�DSSURSULDWH�FRGHV�PD\�EH�XVHG�DIWHU�WKH�FRGH�)�UHFRPPHQGDWLRQ��
 
25HIHU�WR�1RWH���IRU�6L�JXLGDQFH��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
NOTE: 1. &DXWLRQ�PXVW�EH�H[HUFLVHG�ZKHQ�HYDOXDWLQJ�WKLV�HQJLQH�GXH�WR�KLJK�RLO�FRQVXPSWLRQ�DQG�VPDOO�RLO�WDQN�
FDSDFLW\�� �8VH�RI�GHFLVLRQ� WDEOHV�DORQH� DV�D� EDVLV� IRU�HYDOXDWLRQ�PD\�EH�PLVOHDGLQJ�� �7UHQG�DQDO\VLV�PXVW�EH�
XWLOL]HG� WR� VXFFHVVIXOO\� HYDOXDWH� WKLV� HQJLQH�� � ,W� LV� DOVR� UHFRPPHQGHG� WKDW� WHVW� UHVXOWV� EH� SORWWHG� RQ� JUDSKV� WR�
DVVLVW� LQ�HYDOXDWLRQV�� �$ �GHYHORSLQJ� WUHQG�PD\�EH� LQGLFDWHG�ZLWK� LQFUHDVHV�RI�RQH�RU � WZR�330� LQ� RQH�RU�PRUH�
HOHPHQWV�� �, I� D�GHYHORSLQJ� WUHQG� LV� VXVSHFWHG�E\�VPDOO� LQFUHDVHV�RI�ZHDU�PHWDO� �V��� RQH�RU � WZR�330��PDLQWDLQ�
FORVH�VXUYHLOODQFH���DO NOT REQUEST DRAIN AND FLUSH���8VH�WKH�QH[W�VDPSOH�WR�FRQILUP�SDVW�UHVXOWV���,I�WKH�
VXVSHFWHG�GHYHORSLQJ�WUHQG�LV���330�RU�JUHDWHU�LQ�RQH�RU�PRUH�HOHPHQWV�� LPPHGLDWHO\�QRWLI\�PDLQWHQDQFH�NOT 
TO ADD OR CHANGE OIL DQG� UHTXHVW�D�FKHFN�VDPSOH�DIWHU����P LQXWHV�JURXQG� UXQ�� � ,I�D�W UHQG�FRQWLQXHV� WR�
GHYHORS�� LQ� HLWKHU� VLWXDWLRQ�� QRWLI\� WKH� SURSXOVLRQ� EUDQFK� FKLHI� DQG�U HFRPPHQG�SRVLWLYH�PDLQWHQDQFH�DFWLRQ� EH�
WDNHQ��
�
NOTE: 2� 8VH� ODE� DGYLFH� FRGH� )� LQ� DQ\� FDVH� ZKHUH� 7)��� HQJLQH� RLO� VDPSOHV� KDYH� FULWLFDO� ZHDU� PHWDOV�
H[FHHGLQJ�WKH�QRUPDO���UDQJH��
�
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�
NOTE: 3 +LJK� VLOLFRQ� LQGLFDWHV� FRQWDPLQDWLRQ� SUREDEO\� GXH� WR� VDPSOLQJ� HUURU�� �+ RZHYHU�� FRQVLVWHQWO\� KLJK�
VLOLFRQ�RI����330�RU�PRUH�LQGLFDWHV�FRQWDPLQDWLRQ���)OXVK�RLO�V\VWHP�LQ�DFFRUGDQFH�ZLWK�1$9$,5���%��($�����RU�
1$9$,5������$$(�)�������DQG�VDPSOH�DIWHU�ILYH�KRXUV�RI�RSHUDWLRQ�WR�HQVXUH�VLOLFRQ�UHPRYDO��
�
NOTE: 4 � ,QFUHDVHV�LQ�&X�E\�LWVHOI�PD\�LQGLFDWH�GHIHFWLYH�EHDULQJ���,QFUHDVHV�LQ�&X�DFFRPSDQLHG�E\�LQFUHDVHV�
LQ�)H�PD\�DOVR� LQGLFDWH�DEQRUPDO�EHDULQJ�ZHDU�DQG��RU�VHDO�ULQJ�ZHDU�� � ,QFUHDVHV� LQ�&U�E\� LWVHOI� LQ�DQ\�DPRXQW�
PD\� LQGLFDWH�URWDWLRQ�RI�QR����EHDULQJ�RXWHU�UDFH� LQ�KRXVLQJ�� � ,QFUHDVHV� LQ�&U�DFFRPSDQLHG�E\�)H�PD\� LQGLFDWH�
SLVWRQ�ULQJ�VHDO�ZHDU�DQG�FRXOG�UHVXOW� LQ�H[FHVVLYH�RLO�FRQVXPSWLRQ���,QFUHDVH�LQ�$O�PD\�LQGLFDWH�IUHWWLQJ�LQWHUQDO�
JHDUER[�FRYHU�DQG��RU�RLO�SXPS���,QFUHDVHV�LQ�0J�PD\�LQGLFDWH�DEQRUPDO�ZHDU�LQ�KLJK�VSHHG�JHDUER[��
�
SOURCES OF WEAR: 
�
�)H� � 0DLQ�EHDULQJ�UDFHV��UROOHUV��EDOOV��DQG�VOHHYHV��JHDUER[���1R����%HDULQJ�DQG�RLO�SXPS�JHDUV��JHDUER[�

EHDULQJV�DQG�EHDULQJ�FDUULHV��1R���EHDULQJ�RLO�VHDO�OLQHU��H[WHUQDO��JHDUER[���RLO�SXPS�DQG�QRV�������
DQG���EHDULQJ�VKDIWV���FKURPLXP�SODWLQJ�XQGHU�QR����EHDULQJ�LQQHU�UDFH�LV�D�UHSDLU�SURFHGXUH��DQG�
QRV����DQG���EHDULQJ�KRXVLQJ����FKURPLXP�SODWLQJ�DW�VSOLW�OLQH�DQG�XQGHU�RXWHU�UDFH�LV�D�UHSDLU�
SURFHGXUH���

�
�)H���	�&U�� 0DLQ�EHDULQJ�RLO�VHDO�ULQJV�
�
�$O�� � ,QWHUQDO�JHDUER[��RLO�SXPS�DQG�QR����EHDULQJ�KRXVLQJ�H[WHUQDO�JHDUER[�DLU�EORZQ�VHDOV�DQG�

DFFHVVRULHV�GULYH�SDGV�DQG�VFDYHQJH�RLO�SXPS�KRXVLQJ�
�
�&X� � 0DLQ�EHDULQJ�DQG�JHDUER[�FDJHV�DQG�RLO�SXPS�EXVKLQJV 
 

NOTES 
3URFHGXUHV� WR� EH� DFFRPSOLVKHG� LQ� RUGHU� WR� LVRODWH� HQJLQH� RLO� SXPS� DV� FDXVH� RI� KLJK�
FRSSHU�FRQWHQW�LQ�XVHG�HQJLQH�RLO�DQG�SUHFOXGH�HQJLQH�UHMHFWLRQ� 

 
���5HPRYH�DQG�UHSODFH�HQJLQH�RLO�SXPS���5HTXHVW�HQJLQHHULQJ�LQYHVWLJDWLRQ�RI�WKH�SXPS��
)OXVK�RLO�V\VWHP�LQ�DFFRUGDQFH�ZLWK�1$9$,5���%��($�����RU�1$9$,5������$$(�)���������
7DNH�RLO�VDPSOH�DQG�SHUIRUP�12$3�WUHQG�DQDO\VLV�DIWHU�HDFK�VKXWGRZQ�
�
��� ,I� 12$3� WUHQG� DQDO\VLV� LQGLFDWHV� DOO� ZHDU�PHWDOV� ZLWKLQ� OLPLWV�� HQJLQH� LV� FRQVLGHUHG�
VHUYLFHDEOH��RWKHUZLVH�UHFRPPHQG�UHMHFW�HQJLQH�DQG�UHTXHVW�HQJLQHHULQJ�LQYHVWLJDWLRQ�

�
�$J��	�&X� 1R����EHDULQJ�RLO�VHDO�DQG�1RV����DQG���EHDULQJ�RLO�VHDO�OLQHU�DQG��1R����%HDULQJ�VXPS�
�����
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$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� �� �� �� �� �� �� �� � �� �

1RUPDO�5DQJH� ����� ���� ���� ���� ���� ���� ���� ���� � ����� �

10DUJLQDO�5DQJH�� ������ ���� ���� ���� ���� ���� ���� ���� � ������ �

2+LJK�5DQJH�� ������ ���� ���� ���� ���� ���� ���� ���� � ������ �

3$EQRUPDO�� ���� ��� ���� ���� ���� ���� ��� ���� ��� ���� ���

�
15HGXFH�VDPSOLQJ�LQWHUYDO�E\�RQH�KDOI��
25HVDPSOH�HDFK�UHWXUQ�WR�KRPH�VWDWLRQ��
3&KHFN�PDLQ�RLO�VFUHHQ�ILOWHU�IRU�PHWDO�FRQWDPLQDWLRQ��UHVDPSOH�DW�HYHU\�UHWXUQ�WR�KRPH�VWDWLRQ�IRU�����KRXUV��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
)H�� 1RV���������ò����DQG���UROOHU�EHDULQJV�DQG�UDFHV��
� � 1R����EHDULQJ�VSDFHU�JHDUER[�GULYH�EHYHO�JHDU��
� � 1RV����DQG���EDOO�EHDULQJV�DQG�UDFHV�JHDUER[�JHDUV��
�
)H�� $O� � � 1RV����DQG���VFDYHQJH�RLO�SXPSV��
�
)H�� &X� $J� � 0DLQ�EHDULQJ�ZHDU�
�
� � � � � *HDUER[�EHDULQJV�
�
$J�� &X� � � 1R����EHDULQJ�FDJHV�
�
$J�� &X� 6Q� � 1RV������������ò����DQG���EHDULQJ�FDJHV�
�
)H�� $O� $J� &X� 1RV������ò��DQG���VFDYHQJH�RLO�SXPS�
�
)H�� $O� &U� � *HDUER[�PDLQ�RLO�SXPS�
�
$O� � 0J� � � *HDUER[�KRXVLQJ�DQG�DGDSWHU�

Downloaded from http://www.everyspec.com



NAVAIR 17-15-50.3 
TM 38-301-3 
T.O. 33-1-37-3�
CGTO 33-1-37-3 

A-84 
 

� � �
(1*,1(�� -7�'��$��$,5�)25&(���&RQW���
$,5&5$)7�� �9&��&��&��$��7���$��&���$�%��

�
NOTES 

 
2LO� DQDO\VLV� VKRXOG� RQO\� EH� XVHG�DV� D� GLDJQRVWLF� WRRO�� DQG� DORQH� LV� QRW� MXVWLILFDWLRQ� IRU�
HQJLQH�UHPRYDO��7KH�SUHVHQFH�RI�RWKHU� LQGLFDWRUV�VXFK�DV�PHWDO�SDUWLFOHV� LQ� WKH�RLO� ILOWHU�
PXVW�DOVR�EH�SUHVHQW��
�
:HDU�PHWDO�LQFUHDVH�RI�RLO�VDPSOH�LV�QRW�UHDVRQ�IRU�RLO�V\VWHP�WR�EH�GUDLQHG�DQG�IOXVKHG��
'UDLQLQJ� DQG� IOXVKLQJ� ZRXOG� RQO\� GHVWUR\� WKH� HVWDEOLVKHG� ZHDU� PHWDO� �%DVHOLQH�� DQG�
KDPSHU�HIIHFWLYHQHVV�RI�-2$3��
�
6XGGHQ�LQFUHDVH�LQ�VLOLFRQ�LQGLFDWHV�GLUW�RU�VDQG�KDV�EHHQ�LQWURGXFHG�LQWR�WKH�RLO�V\VWHP��
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1$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� �� �� �� �� �� �� �� � �� �

1RUPDO�5DQJH� ����� ���� ���� ���� ���� ���� ���� ���� � ����� �

0DUJLQDO�5DQJH�� ������ ���� ���� ���� ���� ���� ���� ���� � ������ �

+LJK�5DQJH� ������ ���� ���� ���� ���� ���� ���� ���� � ������ �

$EQRUPDO� ���� ��� ���� ���� ���� ���� ��� ���� ��� ���� ���
1,I�WKH�FDOFXODWHG�330�WUHQG�YDOXH�LV�HTXDO�WR�RU�JUHDWHU�WKDQ�WKH�WUHQG�330�YDOXH�OLPLW��WKH�HQJLQH�KDV�DQ�
DEQRUPDO�WUHQG��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 

NOTES�
��� 0DUJLQDO�5DQJH��
�
� D�� 5HGXFH�VDPSOLQJ�LQWHUYDO�WR�HYHU\�����KRXUV�IRU�����KRXUV��
�
� E�� ,I�330�UHPDLQV� LQ�PDUJLQDO�UDQJH�RU�GHFUHDVHV�WR�QRUPDO�UDQJH��UHWXUQ�WR�URXWLQH�VDPSOLQJ�

LQWHUYDOV��
�
��� +LJK�5DQJH��
�
� D�� :LWKLQ� ��� KRXUV�� YLVXDOO\� LQVSHFW� WKH� RLO� ILOWHU� DQG� HOHFWULFDOO\� LQVSHFW� FKLS� GHWHFWRUV� LQ�

DFFRUGDQFH�ZLWK�1$9$,5����&�%�������
�
� E�� 5HVDPSOH�RLO�DQG�SHUIRUP�VSHFWURPHWULF�RLO�DQDO\VLV�HYHU\�����KRXUV�IRU�����KRXUV��
�
� F�� ,I� 330� UHPDLQV� LQ� WKH� KLJK� UDQJH� RU� GHFUHDVHV� LQWR� PDUJLQDO� UDQJH�� DQG� QR� PHWDO� LV�

HYLGHQW�LQ�WKH�RLO�V\VWHP��UHWXUQ�WR�URXWLQH�RLO�VDPSOLQJ�LQWHUYDOV��
�
��� $EQRUPDO�5DQJH�RU�$EQRUPDO�7UHQGV��
�

D�� :LWKLQ� ��� IOLJKW� KRXUV�� UHPRYH�DQG� YLVXDOO\� LQVSHFW�PDLQ� RLO� ILOWHU� DQG� FKLS� GHWHFWRUV� LQ�
DFFRUGDQFH�ZLWK�1$9$,5����&�%�������
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(1*,1(���� -7�'��$��1$9<���&RQW���
$,5&5$)7���� �&��%��'&����
�

� E�� :LWKLQ����KRXUV��UHVDPSOH�RLO�IRU�6SHFWURPHWULF�$QDO\VLV��
�
� F�� ,I�330�UHPDLQV�LQ�WKH�DEQRUPDO�UDQJH�DIWHU�WKH����KRXU�VDPSOH��WKH�RLO�ODE�VKRXOG�FRQWDFW�

WKH�&)$�IRU�GLVSRVLWLRQ�SULRU�WR�LVVXLQJ�IXUWKHU�UHFRPPHQGDWLRQV��7KH�RSHUDWRU�VKRXOG�FRQWDFW�
WKH�&)$�IRU�IXUWKHU�GLUHFWLRQ�WKURXJK�WKH�DSSURSULDWH�FKDLQ�RI�FRPPDQG��
� &)$����

'61�������������
&200������������������� �
)$;������������
&200�������������������

�
0(66$*(�� 352*0*5�$,5�7:2�7:2�6(9(1�3$78;(17�5,9(5�0'������%����
� � 0$,/6723����&2'(�����%��
� � ������0&/(2'�52$'�
� � 1$6�3$78;(17�5,9(5�0'������������
�
�

)H�� 1RV���������ò����DQG���UROOHU�EHDULQJV�DQG�UDFHV��
� � 1R����EHDULQJ�VSDFHU�JHDUER[�GULYH�EHYHO�JHDU��
� � 1RV����DQG���EDOO�EHDULQJV�DQG�UDFHV�JHDUER[�JHDUV��
�
)H������$O� 1RV����DQG���VFDYHQJH�RLO�SXPSV��
�
)H������&X������$J� 0DLQ�EHDULQJ�ZHDU�
�
$J�����&X� 1R����EHDULQJ�FDJHV�
�
$J�����&X�����6Q� 1RV������������ò����DQG���EHDULQJ�FDJHV�
�
)H������$O������$J�����&X� 1RV������ò��DQG���VFDYHQJH�RLO�SXPS�
�
)H������$O������&U� *HDUER[�PDLQ�RLO�SXPS�
�
$O������0J� *HDUER[�KRXVLQJ�DQG�DGDSWHU��
�
�

NOTES 
�
$EQRUPDO�FRQFHQWUDWLRQ�RI�ZHDU�PHWDO�GLVFRYHUHG�GXULQJ�6SHFWURPHWULF�$QDO\VLV�VKRXOG�
QRW� E\� LWVHOI� EH�M XVWLILFDWLRQ� IRU� HQJLQH� RU� RLO�ZHWWHG� FRPSRQHQW� UHPRYDO�� �D� SRVLWLYH�
FRUUHODWLRQ�VKRXOG�EH�PDGH�ZLWK�RWKHU� LQGLFDWRUV��VXFK�DV�VROLG�PHWDO�RQ�FKLS�GHWHFWRUV�
DQG�RU�VROLG�PHWDO�LQ�ILOWHU��YLEUDWLRQ��EXUQHG�RLO��HWF��
�
(QJLQHV�ZLWK�DQ�LQGLFDWLRQ�RI�KLJK�RU�DEQRUPDO�SDUWV�SHU�PLOOLRQ�ZHDU�PHWDO�FRQFHQWUDWLRQ�
VKRXOG�LQLWLDOO\�EH�LQVSHFWHG�IRU�VROLG�SDUWLFXODWH�LQ�WKH�IRUP�RI�PHWDO�VOLYHUV��IODNHV��HWF��,I�
WKH� LQLWLDO� LQVSHFWLRQ� GRHV� QRW� LQGLFDWH� VROLG� SDUWLFXODWH�� WKHQ� RLO� VDPSOLQJ� VKRXOG� EH�
DFFRPSOLVKHG� DW� D� UHGXFHG� LQWHUYDO� IRU� D� OLPLWHG� SHULRG� RI� WLPH�� EXW� ZLWKRXW� IOLJKW�
UHVWULFWLRQ�� 'XULQJ� WKH� SHULRG� RI� UHGXFHG� VDPSOLQJ� LQWHUYDO�� RSHUDWRUV� VKRXOG� KDYH� DQ�
LQFUHDVHG�DZDUHQHVV�RI�RWKHU�RLO�V\VWHP�LQGLFDWRUV��

�
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�
��� $EQRUPDO� )H� DQG�& U� FRQFHQWUDWLRQV� DW� WKH�PLFURVFRSLF� OHYHO� DUH� QRW� XQFRPPRQ��
DQG�KDYH�EHHQ�DWWULEXWHG�WR�WKH�IROORZLQJ��
�
� D�� 5XVW�DFFXPXODWLRQ�RQ�RLO�ZHWWHG�FRPSRQHQWV�� �5XVW�ZLWKLQ� WKH�HQJLQH�RLO�
V\VWHP� LV� QRW� FRPPRQ�� EXW� PD\� RFFXU� LI� WKH� HQJLQH� KDV� EHHQ� RXW� RI� VHUYLFH� IRU� DQ�
H[WHQGHG�SHULRG�RI�WLPH��
�
� E�� %HDULQJ�RXWHU�UDFH�VOLSSDJHV���$EQRUPDO�FRQFHQWUDWLRQ�RI�)H�PD\�UHVXOW�LI�
D�EHDULQJ�RXWHU�UDFH�VOLSV�ZLWKLQ�WKH�EHDULQJ
V�OLQHU��%HDULQJ�RXWHU�UDFH�WR�OLQHU�VOLSSDJH�LV�
FRPPRQ�ZLWKLQ�WKH�JHDUER[��7KLV�FRQGLWLRQ�PD\�EH�WHPSRUDU\��RU�PD\�FRQWLQXH�ZLWKRXW�
DQ�DGYHUVH�DIIHFW�RQ�FRPSRQHQW�RSHUDWLRQ��
�
��� ,I�LQFUHDVHG�ZHDU�PHWDO�FRQFHQWUDWLRQV�DUH�WKH�UHVXOW�RI�D�WHPSRUDU\�FRQGLWLRQ��WKH�
OHYHOV�ZLOO�SODWHDX��DQG�HYHQWXDOO\�GHFUHDVH�WKURXJK�QRUPDO�XVDJH��
�
��� 7KH�RLO�V\VWHP�VKRXOG�QRW�QRUPDOO\�EH�GUDLQHG�DQG�IOXVKHG��H[FHSW�LI�FRQWDPLQDWHG�
E\�K\GUDXOLF�IOXLG��IXHO��HWF��
�
��� ,I�GDUNHQLQJ�RI�WKH�RLO�RFFXUV��WKH�PRVW�LPPHGLDWH�FRQFHUQ�LV�RYHUKHDWLQJ�RI�WKH�RLO��
2LO� RYHUKHDWLQJ�ZLOO� JHQHUDOO\� EH� HYLGHQFHG�E\� GDUNHQLQJ� RI� WKH� RLO�� DFFRPSDQLHG� E\� D�
EXUQHG� RLO� VPHOO� �VHH� 3	:�0DLQWHQDQFH� 0DQXDO� 3�1� �������� 7URXEOHVKRRWLQJ� �%ODFN�
2LO���� � 6\QWKHWLF� HVWHU�EDVHG� DYLDWLRQ� RLOV� PD\� XQGHUJR� D� FRORU� FKDQJH� LQ� VHUYLFH��
6\QWKHWLF�WXUER�RLOV�FRQWDLQ�R[LGDWLRQ�LQKLELWRUV�LQ�WKHLU�IRUPXODWLRQV��DQG�PRVW��LI�QRW�DOO��RI�
WKH�EHWWHU�R[LGDWLRQ� LQKLELWRUV�DUH�SKRWRVHQVLWLYH��$�QHZ�RLO�� OLJKW�VWUDZ� LQ�FRORU��PD\�JR�
WKURXJK�DOO� FRORUV� RI� WKH� VSHFWUXP�DQG�HQG�XS�M HW� EODFN� DV� LW� SHUIRUPV� LWV� VHUYLFH�� 7KH�
FRORU�LV�LPSDUWHG�E\�WKH�R[LGDWLRQ�LQKLELWRU��ZKLFK�GDUNHQV�DV�LW�SHUIRUPV�LWV�IXQFWLRQ��
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�
-2$3�$720,&�(0,66,21�52752'(�
�

)H� $J� $O� &U� &X� 0J� 1L� 7L� %� 16L� =Q�

$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� �� �� �� � � �� �� � � �

1RUPDO�5DQJH� ����� ���� ����� ���� � � ���� ����� � � �

0DUJLQDO�5DQJH�� ������ 1�$� ������ �� � � �� ������ � � �

+LJK�5DQJH� ������ �� ������ �� � � �� ������ � � �

$EQRUPDO� ���� ��� ���� ��� � � ��� ���� ��� � ���
 
15HIHU�WR����LQ�F-100 Decision Making Guidelines VHFWLRQ�IRU�VSHFLILF�6L�ZHDU�PHWDO�JXLGDQFH� 
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
)H�DQG�7L�DUH�VLJQLILFDQW�ZHDU�PHWDOV�LQ�WKLV�HQJLQH��
�
)H�� 1RV��������������DQG���EHDULQJ�EDOOV�UROOHUV�DQG�UDFHV�
� � 1R����DUHD�LQQHU�EHDULQJ�VOHHYH�
� � 1R����VHDO�SODWH�KXE�
� � $FFHVVRU\�GULYH�EHDULQJ�EDOOV�UROOHUV��UDFHV�DQG�JHDUV�
� � *HDUER[�EDIIOH��ORRVH�UHWDLQLQJ�QXW��
�
$J�� 1RV�������������DQG���DFFHVVRU\�GULYH�EHDULQJ�FDJHV�
�
)H����	�����1L� 1R����EHDULQJ�VSLQQLQJ�RQ�KLJK�FRPSUHVVRU�KXE�
�
1L� � 1R����EHDULQJ�VSLQQLQJ�RQ�KLJK�FRPSUHVVRU�KXE�
�
1L����)H����	�����&U� 1R����EHDULQJ�VSLQQLQJ�RQ�KLJK�FRPSUHVVRU�KXE�
�
)H����	�����&U� 1R����EHDULQJ�VSLQQLQJ�RQ�KLJK�FRPSUHVVRU�KXE�
�
&U�� 1R����EHDULQJ�VSLQQLQJ�RQ�KLJK�FRPSUHVVRU�KXE�
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�
$O� � 2LO�ILOWHU�DVVHPEO\��RLO�SXPS�DQG�DFFHVVRU\�GULYH�JHDUER[�
�
7L�����	�����)H� 1R����EHDULQJ�FRPSDUWPHQW�
�
F-100 DECISION MAKING GUIDELINES 
��� (QJLQH�WHDUGRZQ�RU�VXUYHLOODQFH�LV�UHTXLUHG�IRU�DQ\�RI�WKH�IROORZLQJ��

�
D�� $Q\�ZHDU�PHWDO�H[FHHGV�WKH�DEQRUPDO�OLPLW��7HDUGRZQ�LV�UHTXLUHG��
�
E�� )H� RU� 7L� LQFUHDVH� E\� WKH� YDOXH� RI� WKHLU� DEQRUPDO� WUHQG� ZLWKLQ� D�����KRXU � HQJLQH� RSHUDWLQJ� SHULRG� �WRWDO�

RSHUDWLQJ�WLPH���6XUYHLOODQFH�LV�UHTXLUHG�IRU����KRXU�WRWDO�RSHUDWLQJ�WLPH��
�

F�� :KLOH� RQ�V XUYHLOODQFH� IRU� )H�� )H� LQFUHDVHV� DERYH� WKH� YDOXH� WKDW� FDXVHG� VXUYHLOODQFH� E\� DQ\� DPRXQW��
7HDUGRZQ�LV�UHTXLUHG��
�
� G�� :KLOH�RQ�VXUYHLOODQFH�IRU�7L��7L�LQFUHDVHV�DERYH�DQ\�RWKHU�VDPSOH�WDNHQ�GXULQJ�VXUYHLOODQFH�E\�WKH�DEQRUPDO�
WUHQG�YDOXH��7HDUGRZQ�LV�UHTXLUHG��
�
� H�� )H� LQFUHDVHV� E\� WKH� VLQJOH� VDPSOH� MXPS� OLPLW�� �� 330� RU� PRUH�� EHWZHHQ� DQ\� WZR� FRQVHFXWLYH� VDPSOHV��
7HDUGRZQ�LV�UHTXLUHG��
�
� I�� )H�LQFUHDVHV�E\�WKH�1R����EHDULQJ�WHDUGRZQ�OLPLW����330�RU�PRUH��ZLWKLQ�D����KRXU�SHULRG��7HDUGRZQ�RI�WKH�
1R����EHDULQJ�LV�UHTXLUHG��XQOHVV�SRVLWLYH�LGHQWLILFDWLRQ�RI�DQRWKHU�ZHDU�VRXUFH�FDQ�EH�PDGH��
�
� J�� $OO�HQJLQHV�ZKLFK�KDYH�EHHQ�GLVDVVHPEOHG�IRU�LQVSHFWLRQ�GXH�WR�)H�OLPLWV�EHLQJ�H[FHHGHG��6XUYHLOODQFH�LV�
UHTXLUHG�IRU����KRXUV�WRWDO�RSHUDWLQJ�WLPH��
�
��� $Q\� VDPSOH� YDOXH�ZKLFK� UHTXLUHV� WKH� HQJLQH� WR� EH�S ODFHG�XQGHU� VXUYHLOODQFH� RU� UHTXLUHV� WHDUGRZQ� VKDOO� EH�
FRQILUPHG� E\� D� UHEXUQ�� 3URSHU� HQJLQH� SHUVRQQHO� VKDOO� EH� QRWLILHG� LPPHGLDWHO\�� :KHQ� DQ�HQJ LQH� LV� SXW� RQ�
VXUYHLOODQFH��UHTXHVW�IRU�RLO�ILOWHU�DQG�FKLS�GHWHFWRU�LQVSHFWLRQ�VKRXOG�EH�PDGH���
�
��� :KHQ�D�)����HQJLQH�LV�RQ�VXUYHLOODQFH��RLO�VDPSOHV�PXVW�EH�GUDZQ�DIWHU�HDFK�IOLJKW�DQG�DQDO\VLV�UHVXOWV�PXVW�
EH�NQRZQ�EHIRUH�WKH�QH[W�IOLJKW��$OO�FKLS�GHWHFWRUV�PXVW�EH�FKHFNHG�HDFK�WLPH�D�VDPSOH�LV�GUDZQ��'XULQJ�JURXQG�
RU�WHVW�FHOO�RSHUDWLRQ�RI�DQ�HQJLQH�RQ�VXUYHLOODQFH��RLO�VDPSOHV�PXVW�EH�GUDZQ�DW�LQWHUYDOV�QR�ORQJHU�WKDQ�RQH�KRXU�
WRWDO�RSHUDWLQJ�WLPH��$IWHU�DQ�RLO�VDPSOH� LV�GUDZQ�� WKH�HQJLQH�PD\�QRW�EH�UXQ�IRU�PRUH�WKDQ�RQH�KRXU�EHIRUH�RLO�
DQDO\VLV�UHVXOWV�DUH�DYDLODEOH��
�
��� :KHQ�VLOLFRQ��6L��UHDFKHV�RU�H[FHHGV����330��GUDLQ�DQG�IOXVK�WKH�RLO��$OVR�FKDQJH�WKH�RLO�SUHVVXUH�WUDQVPLWWHU�
LI�31���������QRW�UHTXLUHG�IRU�31���������
�
��� 7KH�PDLQ�HQJLQH�EHDULQJ�PD\�IDLO�ZLWKRXW�LQGLFDWLRQ�UHIOHFWHG�LQ�WKH�-2$3�DQDO\VLV��6SDOOLQJ�RI�WKHVH�EHDULQJV�
LV�GHWHFWHG�E\�FKLS�GHWHFWRUV��
�
��� ,I�WKH�RLO�VDPSOH�KDV�DQ�DSSDUHQW�EXUQW�RGRU��QRWLI\�SURSHU�HQJLQH�SHUVRQQHO�RI�FRQGLWLRQ��
�

NOTES 
$�EXUQW�RLO�FRQGLWLRQ�LV�W\SLFDOO\��EXW�QRW�DOZD\V��DFFRPSDQLHG�E\�D�GDUNHQHG�RLO�FRORU�DQG�
REYLRXV� EXUQW� RGRU�� 7KH� FRQGLWLRQ� LV� JHQHUDWHG� E\� D� ORFDO� KHDW� VRXUFH�� $� EXUQW� RLO�
FRQGLWLRQ�FDQQRW�EH�GHWHFWHG�E\�DQ�DWRPLF�HPLVVLRQ�URWURGH�RLO�DQDO\VLV�VSHFWRPHWHU��
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�
OIL CAPACITY AND CONSUMPTION INFORMATION 
�
��� 7KH�)����RLO�FDSDFLW\�LV���JDOORQV��
��� $OORZDEOH�RLO�FRQVXPSWLRQ�UDWH�LV�������JDOORQV�KRXU��
��� 2LO�OHYHO�LV�FKHFNHG�DIWHU�HYHU\�IOLJKW�DQG�FRQVXPSWLRQ�UDWH�FDOFXODWHG�DW�WKDW�WLPH��
��� 0DLQWHQDQFH�DFWLRQ�LV�UHTXLUHG�LI�FRQVXPSWLRQ�UDWH�LV�H[FHHGHG��SHU�WURXEOHVKRRWLQJ�WHFKQLFDO�RUGHU��
�

NOTES 
��� $FWLRQV� UHTXLUHG� LI� DEQRUPDO� UDQJH�RU� WUHQG�VDPSOHV� LV� FRQILUPHG�� �FRQWDFW�DQG�DGYLVH�

SURSXOVLRQ� IOLJKW� RI� UHFRPPHQGDWLRQ� -2$3� &RGH� �7��� � 3URSXOVLRQ� PDQDJHPHQW� ZLOO�
HYDOXDWH� DQG� GHWHUPLQH� DSSURSULDWH� HQJLQH� PDLQWHQDQFH� DFWLRQV� EDVHG� RQ� 2$3� DQG�
DSSOLFDEOH�RQ�FRQGLWLRQ�PDLQWHQDQFH�WHFKQLFDO�PDQXDO�IRU�EXUQW�RLO��

��� 2LO�VDPSOHV�VXEMHFWHG�WR�WKHUPDO�GHJUDGDWLRQ�XVXDOO\�H[KLELW�D�EXUQW�RGRU���
��� %XUQW�RLO�FDQ�RFFXU�DIWHU�RQO\�RQH�IOLJKW��
�

(;$03/(�� 35,25�72�6859(,//$1&(�
� � � �)25�)(�,1&5($6(�,1����(1*,1(�+2856��
�
JOAP RECORD ACTION REQUIRED REASON 
 
 HRS 
 SINCE OIL 
 CHANGE FE (PPM) 
 
� � � ��� � � ��
�
� � � ��� � � ��
�
� � � ��� � � ��
�
� � � ��� � � ��
�
� � � ��� � � ��
�
���+56�
� � � ��� � � ��
� � � � � � � � ��330
�

��� � � ��
�

� � � ���� � � �� 5(7851�2)�7+,6� 7+,6�6$03/(�5(35(6(176�$���330�
� � � � � � � � 6$03/(�5(48,5('� ,1&5($6(��25�*5($7(5��:,7+,1��
� 7+(�/$67����(1*,1(�23(5$7,1*�
� +2856�
�
� � � ���� �5(%851�� � �� 3/$&(�(1*,1(� 5(%851�9(5,),(6�$&&85$&<�2)���330�
� � � � � � � � 21�6859(,//$1&(� 5($',1*��
�
� ���+56�
�

���330�RU�JUHDWHU�XVLQJ�-2$3�$WRPLF�(PLVVLRQ��
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�
(;$03/(�� 35,25�72�6859(,//$1&(�
� � � �)25�)(�,1&5($6(�,1����(1*,1(�+2856��
�
JOAP RECORD ACTION REQUIRED REASON 
 
 HRS 
 SINCE OIL 
 CHANGE FE (PPM) 
 
� � � ��� � � ��
�
� � � ��� � � ��
�
� � � ��� � � ��
���+56�
� � � ��� � � ��
� � � � � � � � � 5(%851�
� � � ��� � � ��
�
� � � ���� � � ��
�
� � � ���� � � ��
�
�
� � � � � � � � � ��330
�
�
� � � � SURVEILLANCE 
 
 
 
� � � ���� � � ��
�
� � � ���� � � ��� � (1*,1(�7($5'2:1� (1*,1(�7($5'2:1�,6�5(48,5('�
� � � � � � � � � 5(48,5('� � '8(�72�,1&5($6(�$%29(���330�
� :+,&+�&$86('�25,*,1$/��
� 6859(,//$1&(�
�

���330�RU�JUHDWHU�XVLQJ�-2$3�$WRPLF�(PLVVLRQ��
�
�
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�
-2$3�$720,&�(0,66,21�52752'(�
�

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

$EQRUPDO�
7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� �� �� �� �� �� �� �� �� � �� ��

1RUPDO�5DQJH� ���� ���� ���� ���� ����� ���� ���� ���� ���� � ����� ����

0DUJLQDO�
5DQJH�� ����� ���� ���� ���� ������ ���� ���� ���� �� � ������ ��

+LJK�5DQJH� ������ �� �� �� ������ �� �� �� �� � ������ ��

$EQRUPDO� ���� ��� ��� ���� ���� ���� ��� ��� ��� ��� ���� ���

�
5HIHU�WR�QRWH����EHORZ�IRU�LQIRUPDWLRQ�FRQFHUQLQJ�3E��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
)H�������	����&U� 7\SLFDO� DOO�PDLQ� HQJLQH�� DFFHVVRU\� JHDUER[� DQG� LQOHW� JHDUER[� EHDULQJ� UDFHV� DQG�

EDOOV�UROOHUV�
�
)H�� 	� 1L� $J� $OO�PDLQ�HQJLQH��DFFHVVRU\�JHDUER[�DQG�LQOHW�JHDUER[�EHDULQJ�FDJHV�
�
)H�� 	� 1L� &U� *HDU�JHDUVKDIWV� LQ�DFFHVVRU\�JHDUER[�DQG� LQOHW�JHDUER[��DIW� OXEH�VFDYHQJH�SXPS�

FRXSOLQJ�VKDIW�
�
0J� � � � $FFHVVRU\�JHDUER[�KRXVLQJ�
�
&U�� � � � 0D\� EH� XVHG� RQ� VRPH� EHDULQJ� MRXUQDOV� GXULQJ� UHZRUN� �� UHTXLUHG� RQ� /3� VKDIW�

MRXUQDOV�IRU�1RV����DQG���EHDULQJ�DQG�RQ�+3�VKDIW�ERUH�IRU�1R����RXWHU�ULQJ�
�
)H�� 	� &U� 1L� &X� )UDPH�ODE�VHDOV��URWDWLQJ�ODE�VHDOV�DQG�LQOHW�JHDUER[�KRXVLQJ�
�
)H�� 	� &U� � � &DUERQ�VHDO�KRXVLQJV�
�
)H�� � � � � 6HDO�UDFHV�
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�
7L� � � � � � )DQ�IUDPH��VXPS�KRXVLQJV��IZG�DQG�PLG���IDQ�DQG�+3&�VKDIWV��1R����URWDWLQJ�DLU�

VHDO�
�
1L� � 	� &U� )H� � 7XUELQH�IUDPH�DQG�/37�VKDIW�
�
)H�� 	� &X� � � +\GUDXOLF�SXPS�SLVWRQ��OXEH�DQG�VFDYHQJH�SXPS��$��DFWXDWRUV�
�
&X�� 	� =Q� � � %RRVW�SXPS�EHDULQJV�
�
)H�� 	� &U� 0R� 1L� $XJPHQWRU�SXPS�
�
)H�� 	� &U� 1L� � $OWHUQDWRU�URWRU�KXE�
�
$O� � � � � � � � $OWHUQDWRU�VWDWRU�KRXVLQJ�
�
)H�� 	� 6L� � � $OWHUQDWRU�FRUH�ODPLQDWLRQV�
�
6L� � � � � � +\GUDXOLF�SXPS�WRUTXH�PRWRU�VHUYR�YDOYH�
�
��� $� VXGGHQ� LQFUHDVH� ������ 330�� RI� )H� PD\� LQGLFDWH� PDLQ� EHDULQJ� GLVWUHVV�� VPDOO� DPRXQWV� RU� $J� PD\�
DFFRPSDQ\�WKH�)H��
�
��� $�PRGHUDWH�LQFUHDVLQJ�WUHQG�RI�)H�PD\�LQGLFDWH�H[FHVVLYH�ZHDU�RI�JHDUV�DQG�JHDUVKDIW�VSOLQHV��
�
��� )RU�D�FRQILUPHG�VLJQLILFDQW������330��7L�UHDGLQJ��WKH�1RV������DQG�SRVVLEOH�1R����EHDULQJ�LQQHU�UDFHV�PD\�
EH�WXUQLQJ�RQ�WKH�LQQHU�UDFH�MRXUQDOV��
�
��� /XEH� DQG� VFDYHQJH� SXPS� EHDULQJ� GLVWUHVV�PD\� EH� LQGLFDWHG� E\� WUHQGV� LQ� )H� DQG�&X� WRJHWKHU�� $O�PD\�
DFFRPSDQ\�WKH�)H�DQG�&X��
�
��� ,QFUHDVLQJ� WUHQGV� LQ� )H� PD\� LQGLFDWH� JHDUER[� SUREOHPV�� 0J�DQ G� $J� ZHDU� PHWDOV� PD\� DFFRPSDQ\� WKH�
LQFUHDVH�LQ�)H��
�
��� &U� LV� XVHG� RQ�1 RV�� ��D QG� ��EHDU LQJ� MRXUQDOV� DQG�P D\� EH� XVHG� IRU� UHSDLU� RI� JHDUER[� EHDULQJ� MRXUQDOV��
,QFUHDVLQJ�&U�PD\�LQGLFDWH�LQQHU�UDFH�VSLQQLQJ�RQ�WKH�MRXUQDOV��
�
��� ,QVSHFW�FKLS�GHWHFWRUV�ZKHQ�LQFUHDVHV�LQ�-2$3�ZHDU�PHWDOV�FDXVH�FRQFHUQ��GHEULV�LQ�WKH�FKLS�GHWHFWRU�PD\�
LQGLFDWH�SDUW�GLVWUHVV��
�
��� 7KH�PDLQ� HQJLQH� EHDULQJV� PD\� IDLO� ZLWKRXW� LQGLFDWLRQ� UHIOHFWHG� LQ� WKH� -2$3� DQDO\VLV�� 6SDOOLQJ� RI� WKHVH�
EHDULQJV�LV�GHWHFWHG�E\�FKLS�GHWHFWRUV��
�
��� +LJK�6L� LQGLFDWHV� RLO� FRQWDPLQDWLRQ�� SRVVLEO\� IURP�RLO� VHUYLFLQJ� FDUW�� HQJLQH�ZDVK� FKHPLFDOV�� RU� K\GUDXOLF�
SXPS� WRUTXH�PRWRU�VHUYR�YDOYH�GDPSLQJ� IOXLG�� �+ LJK�6L�FRQWHQW� LQ�RLO� VDPSOHG� IURP� WKH�+\GUDXOLF�3XPS�ZLWK�
1RUPDO�5DQJH�6L�FRQWHQW�LQ�WKH�RLO�VDPSOHG�IURP�WKH�/XEH�DQG�6FDYHQJH�3XPS�RLO�ZRXOG� LQGLFDWH� OHDNDJH�RI�
WKH� +\GUDXOLF� 3XPS� 7RUTXH� 0RWRU� 6HUYR� 9DOYH� GDPSLQJ� VROXWLRQ�� +\GUDXOLF� 3XPS� UHSODFHPHQW� LV�
UHFRPPHQGHG���7KH�RLO�VHUYLFLQJ�FDUW�VKRXOG�EH�FKHFNHG�IRU�FRQWDPLQDWLRQ�DQG��LI��FRQWDPLQDWLRQ�LV�FRQILUPHG��
VKDOO� EH� GUDLQHG� DQG� IOXVKHG�� �7 KH� HQJLQH� VKDOO� EH� GUDLQHG� DQG� IOXVKHG� WR� UHPRYH� 6L� FRQWDPLQDWLRQ�� � 3RVW�
PDLQWHQDQFH� VDPSOHV� IURP� WKH� HQJLQH� DQG� RLO�VHUYLFLQJ� FDUW�� LI� DSSOLFDEOH�� VKDOO� EH� DQDO\]HG� E\� WKH� 2$3�
ODERUDWRU\�WR�DVVXUH�DOO�6L�FRQWDPLQDWLRQ�KDV�EHHQ�UHPRYHG��
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�
����%RRVW�SXPS�EHDULQJ�GLVWUHVV�PD\�EH�LQGLFDWHG�E\�WUHQGV�LQ�&X�DQG�=Q�WRJHWKHU�� � �
�
����:KHQ�KLJK�-2$3�OHYHOV��H�J���&X��DUH�QRWHG��DQ�DGGLWLRQDO�VDPSOH�VKRXOG�EH�WDNHQ�IURP�WKH�K\GUDXOLF�WDQN�
VHUYLFLQJ� WHH� WR� LVRODWH� WKH� VRXUFH� WR� WKH� OXEH� RU� K\GUDXOLF� FRPSRQHQWV�� :KHQ� WKH� K\GUDXOLF� V\VWHP� LV�
JHQHUDWLQJ�WKH�ZHDU�PHWDOV��WKH�FRQWDPLQDWH�OHYHO�ZLOO�EH�VLJQLILFDQWO\�KLJKHU�LQ�WKH�K\GUDXOLF�RLO�VDPSOH��
�
���� ,QGLFDWLRQV�RI�3E�DUH�QRW�LQGLFDWLYH�RI�D�QHHG�IRU�IXUWKHU�WURXEOHVKRRWLQJ��3E�UHVLGXH�LV�D�UHVXOW�RI�WKH�WXEH�
IRUPLQJ�SURFHVV��
�
���� ,QFUHDVHV� RU� DEQRUPDO� OHYHOV� LQ� =Q� RU� 0R�� ZLWK� QR� DFFRPSDQ\LQJ� ZHDU�PHWDOV�� LV� QRW� FDXVH� IRU� HQJLQH�
UHPRYDO�� +RZHYHU�� ZKHQ� WKHVH� DEQRUPDO� WUHQGV� RU� OHYHOV� RFFXU�� WKH� RLO� FDUW� VKRXOG� EH� FKHFNHG� IRU�
FRQWDPLQDWLRQ��
�
OIL CAPACITY AND CONSUMPTION INFORMATION 
�
��� 7RWDO�RLO�FDSDFLW\�LV�����JDOORQV��PLQLPXP����
�
��� 0D[LPXP�RLO�FRQVXPSWLRQ�UDWH�LV�����JDOORQV�SHU�KRXU��
�
��� ,I�RLO�FRQVXPSWLRQ�UDWH�LV�H[FHHGHG��ORFDWH�VRXUFH�RI�OHDNDJH�DQG�PDNH�QHFHVVDU\�DGMXVWPHQWV�RU�SDUW�V��
UHSODFHPHQW��,I�XQDEOH�WR�ORFDWH�VRXUFH�RI�OHDNDJH��FRQWDFW�(QJLQH�3URJUDP�0DQDJHU�IRU�IXUWKHU�DFWLRQ���2&�
$/&�/3$5*$��'61������������
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�
)H� $J� $O� &U� &X� 0J� 1L� 7L� %� 6L� =Q�

$EQRUPDO�7UHQG�
�330�,QFUHDVH�

LQ����KUV��
�� �� �� �� �� � �� �� � � �

1RUPDO�5DQJH� ���� ���� ���� ���� ���� � ���� ���� � � �

0DUJLQDO�5DQJH� ������ �� �� �� ����� � �� �� � � �

+LJK�5DQJH� ������ �� ���� �� ������ � �� �� � � �

$EQRUPDO� ���� ��� ��� ��� ���� � ��� ��� ��� ��� ���

�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�
� )H� � � 1RV����DQG���PDLQ�EHDULQJV�
�
� )H� $J� � 1RV����DQG���PDLQ�EHDULQJV�
� �
� )H� &X� $J� 7L� � 1R����PDLQ�EHDULQJ��7L�KXE��
� �
� $O� � � 7UDQVIHU�JHDUER[��DFFHVVRU\�JHDUER[��DQG�OXEH�SXPS�KRXVLQJV�
� )H� &X� $J� � � 7UDQVIHU�JHDUER[�DQG�DFFHVVRU\�JHDUER[�EHDULQJV�
� )H���� $J� � � *HDUV�JHDUVKDIWV�LQ�WUDQVIHU�DFFHVVRU\�JHDUER[HV�
� )H� � � /XEH�JHDUV�VKDIWV�
� &U� � �0D\�EH�XVHG�RQ�VRPH�EHDULQJ�MRXUQDOV�GXULQJ�RYHUKDXO�
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�
��� $� VXGGHQ� LQFUHDVH� ������� 330�� RI� )H� RU� DQ�L QFUHDVH� ����� 330�� RI� )H� LQ� FRQMXQFWLRQ� ZLWK� DQ�
LQGLFDWLRQ����330��RI�&X�FDQ�LQGLFDWH�PDLQ�EHDULQJ�GLVWUHVV��7KH�1R����EHDULQJ�LV�WKH�RQO\�PDLQ�EHDULQJ�
ZLWK�VLJQLILFDQW�FRSSHU��6PDOO�DPRXQWV�RI�$J�PD\�DFFRPSDQ\�WKH�)H�RU�)H�DQG�&X��
�
��� $�PRGHUDWH� LQFUHDVLQJ� WUHQG�RI�)H�PD\� LQGLFDWH�H[FHVVLYH�VSOLQH�ZHDU�RQ�WKH� ,*%�KRUL]RQWDO� VKDIW�
VSOLQH��
�
��� )RU�D�FRQILUPHG�VLJQLILFDQW������330��7L�UHDGLQJ��WKH�1R����EHDULQJ�LQQHU�UDFH�LV�WXUQLQJ�RQ�WKH�KXE��
�
��� /XEH�DQG�VFDYHQJH�SXPS�EHDULQJ�GLVWUHVV�PD\�EH�LQGLFDWHG�E\�WUHQGV�LQ�)H�DQG�&X�WRJHWKHU��$O�PD\�
DFFRPSDQ\�WKH�)H�DQG�&X��
�
��� ,QFUHDVLQJ�WUHQGV�LQ�)H�PD\�LQGLFDWH�JHDUER[�SUREOHPV��$O��&X�DQG�$J�ZHDU�PHWDOV�PD\�DFFRPSDQ\�
WKH�LQFUHDVH�LQ�)H��

�
��� &U�PD\�EH�XVHG�IRU�UHZRUN�RI�PDLQ�EHDULQJ�MRXUQDOV�DQG�JHDUER[�EHDULQJ�MRXUQDOV��,QFUHDVLQJ�&U�PD\�
LQGLFDWH�LQQHU�UDFH�VSLQQLQJ�RQ�WKH�MRXUQDOV�H[FHSW�1R����EHDULQJ��
��
��� ,QVSHFW� FKLS� GHWHFWRUV� ZKHQ� LQFUHDVHV� LQ� 2$3� ZHDU� PHWDOV� FDXVH� FRQFHUQ�� 'HEULV� LQ� WKH� FKLS�
GHWHFWRU�PD\�LQGLFDWH�SDUW�GLVWUHVV��

�
��� 7KH�1R����PDLQ�EHDULQJ�PD\� IDLO�ZLWKRXW� LQGLFDWLRQV� UHIOHFWHG� LQ� WKH�RLO� DQDO\VLV��7KHVH�DUH� VSDOOLQJ�RU�
LQVWDQWDQHRXV�IDLOXUHV�WKDW�DUH�GHWHFWHG�E\�FKLS�GHWHFWRUV��

�
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)H� $J� $O� &U� 2&X� 0J� 1L� 7L� 0R� %� 6L� =Q�

1$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV�
�

�� �� �� �� �� �� �� �� �� � �� ��

1RUPDO�5DQJH� ���� ���� ���� ���� ���� ���� ���� ���� ���� � ���� ����

0DUJLQDO�5DQJH�� ����� ���� ���� ���� �� ���� ���� ���� �� � ���� ��

+LJK�5DQJH� ������ �� �� �� ����� �� �� �� �� � ����� ��

$EQRUPDO� ���� ��� ��� ���� ���� ���� ��� ��� ��� ��� ���� ���

�
1,I� WKH� FDOFXODWHG� 330� WUHQG� YDOXH� LV� HTXDO� WR� RU� JUHDWHU� WKDQ� WKH� WUHQG� 330� YDOXH� OLPLW�� WKH� HQJLQH� KDV� DQ�
DEQRUPDO�WUHQG��
26HH�SDUDJUDSK��E�XQGHU�3RWHQWLDO�6RXUFHV�RI�ZHDU�PHWDOV�WR�DLG�LQ�WURXEOHVKRRWLQJ��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
�
)H� 	� &U� 9� 0R� 7\SLFDOO\� DOO� PDLQ� HQJLQH�� DFFHVVRU\� JHDUER[� DQG� LQOHW� JHDUER[� EHDULQJ� UDFHV� DQG�

EDOOV�UROOHUV�
�
)H� 	� 1L� $J� � $OO�PDLQ�HQJLQH��DFFHVVRU\�JHDUER[�DQG�LQOHW�JHDUER[�EHDULQJ�FDJHV�
�
)H� 	� 1L� &U� � *HDU�JHDUVKDIWV�LQ�DFFHVVRU\�JHDUER[�DQG�LQOHW�JHDUER[�
�
0J� � � � � $FFHVVRU\�JHDUER[�KRXVLQJ�
�
&U� � � � � 0D\�EH�XVHG�RQ�VRPH�EHDULQJ�MRXUQDOV�GXULQJ�UHZRUN���UHTXLUHG�RQ�/3�VKDIW�MRXUQDOV�

IRU�1RV����DQG���EHDULQJ�DQG�RQ�+3�VKDIW�ERUH�IRU�1R����RXWHU�ULQJ�
)H� 	� &U� 1L� &X� )UDPH�ODE�VHDOV��URWDWLQJ�ODE�VHDOV�DQG�LQOHW�JHDUER[�KRXVLQJ�
�
)H� 	� &U� � � &DUERQ�VHDO�KRXVLQJV�
�
)H� � � � � 6HDOV�UDFHV��1R����ORFNQXW�ORRVH��ORRVH�1R����EHDULQJ�ORFNQXW�
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�
7L�� � � � � )DQ�IUDPH��VXPS�KRXVLQJV��IZG�DQG�PLG���IDQ�DQG�+3&�VKDIWV��1R����URWDWLQJ�DLU�VHDO�
�
1L� 	� &U� )H� � 7XUELQH�IUDPH�DQG�/37�VKDIW�
�
)H� 	� &X� � � +\GUDXOLF�SXPS�SLVWRQ��OXEH�DQG�VFDYHQJH�SXPS��$J�DFWXDWRU�
�
&X� 	� =Q� � � %RRVW�SXPS�EHDULQJV�
�
)H� 	� &U� 0R�1L� $XJPHQWRU�SXPS�
�
)H� 	� &U� 1L� � $OWHUQDWRU�URWRU�KXE�
�
$O�� � � � � $OWHUQDWRU�VWDWRU�KRXVLQJ�
�
)H� 	� 6L� � � $OWHUQDWRU�FRUH�ODPLQDWLRQV�
�
7L�� 	� )H� � � /RRVH�1R����ORFNQXW�
�
)H� 	� 7L� 1L� � /RRVH�1R����EHDULQJ�ORFNLQJ�QXW�
�
)H� 	� 7L� � � /RRVH�1R����EHDULQJ�ORFNLQJ�QXW��IUDPH�RU�VKDIW�ZHDU�LQ�IRUZDUG�DUHD�RI�PLG�VXPS�
�
$J� 	� &X� 0J�=Q� &RQWDPLQDWHG�ZLWK���:���DXWRPRWLYH�RLO�
�
RECOMMENDATIONS, DIRECTIONS AND REQUIREMENTS 
 
��� +LVWRULFDOO\��KLJK�RU�DEQRUPDO�ZHDU�PHWDO� OHYHOV�KDYH�EHHQ� WUDFNHG� WR�HQJLQH�DFFHVVRU\� LWHP�IDLOXUHV��0DLQ�
HQJLQH�EHDULQJ�IDLOXUHV�RQ�WKH�)����HQJLQH�DUH�W\SLFDOO\�FDXVHG�E\�VSDOOLQJ��ZKLFK�LV�GHWHFWHG�E\�&KLS�GHWHFWRUV��
%HDULQJ�IDLOXUHV�PD\�RFFXU�ZLWKRXW�DQ\�LQGLFDWLRQ�UHIOHFWHG�LQ�WKH�-2$3�DQDO\VLV��&KLS�GHWHFWRU�LQVSHFWLRQ�UHVXOWV�
DQG�-2$3�DQDO\VLV�UHVXOWV�PD\�EH�XVHG�WRJHWKHU�WR�LQFUHDVH�WKH�DFFXUDF\�RI�WKH�HYDOXDWLRQ�SURFHVV�IRU�WKH�)����
HQJLQH��
�
��� &KLS�GHWHFWRUV�VKDOO�EH�LQVSHFWHG�ZKHQ�LQFUHDVHV�LQ�-2$3�ZHDU�PHWDO�FRQFHQWUDWLRQV�FDXVH�FRQFHUQ�RU�ZKHQ�
WKH�2$3�ODE�UHTXHVW�D�5HG�FDS�VDPSOH��'HEULV�RQ�WKH�FKLS�GHWHFWRU�PD\�LQGLFDWH�SDUW�GLVWUHVV��
�
��� :KHQ�KLJK�ZHDU�PHWDO�FRQFHQWUDWLRQV�DUH�QRWHG��D�VDPSOH�ZRXOG�EH�WDNHQ�IURP�WKH�K\GUDXOLF�WDQN�VHUYLFLQJ�
SRUW�WR�LVRODWH�WKH�ZHDU�PHWDO�VRXUFH�WR�HLWKHU�WKH�OXEH�RLO�RU�K\GUDXOLF�FRPSRQHQWV��:KHQ�WKH�K\GUDXOLF�V\VWHP�LV�
JHQHUDWLQJ� WKH� ZHDU� PHWDOV�� WKH� FRQFHQWUDWLRQ� OHYHO� ZLOO� EH�V LJQLILFDQWO\� KLJKHU� LQ� WKH� K\GUDXOLF� RLO� VDPSOH�� $�
VLJQLILFDQW�ULVH�LQ�)H�DFFRPSDQ\LQJ�7L�PD\�LQGLFDWH�D�ORRVH�1R����ORFNQXW��
�
��� :KHQ�DQ�)����HQJLQH�KDV�D�ZHDU�PHWDO�FRQFHQWUDWLRQ�LQ�WKH�KLJK�UDQJH��RU�D�WUHQG�DSSURDFKLQJ�WKH�DEQRUPDO�
OLPLW��WKH�HQJLQH�VKDOO�EH�SODFHG�RQ�VXUYHLOODQFH�LQ�DFFRUGDQFH�ZLWK�7�2��,)���&�����),�������DQG�7�2�������������
�
��� ,I�DQ�HQJLQH�KDV�EHHQ�GLVDVVHPEOHG� IRU� LQVSHFWLRQ�GXH�WR�ZHDU�PHWDO�FRQFHQWUDWLRQ� OLPLWV�EHLQJ�H[FHHGHG��
WKDW�HQJLQH�VKDOO�EH�SODFHG�RQ�VXUYHLOODQFH�LQ�DFFRUGDQFH�ZLWK�7�2��,)���&�����),�������RU�,)���&*���),�������
DQG�7�2�������������
�
��� $Q\� ZHDU� PHWDO� FRQFHQWUDWLRQ� ZKLFK� UHTXLUHV� WKH� HQJLQH� WR� EH� SODFHG� RQ� VXUYHLOODQFH� RU� UHTXLUHV� HQJLQH�
PDLQWHQDQFH�VKDOO�EH�FRQILUPHG�E\�DQDO\]LQJ�D�VHFRQG�VDPSOH�WDNHQ�IURP�WKH�VXVSHFW�HQJLQH��7KH�EDVH�HQJLQH�
PDQDJHU�VKDOO�EH�QRWLILHG�RI�DQ\�VSHFLDO�VDPSOH�UHG�FDS�UHTXHVWV�DQG�HQJLQH�VXUYHLOODQFH�FRGH�FKDQJHV��
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�
��� :KHQ� DQ�H QJLQH� LV� RQ� VXUYHLOODQFH�� RLO� ILOWHU� DQG� FKLS� GHWHFWRU� LQVSHFWLRQV� VKDOO� EH� DFFRPSOLVKHG� E\� WKH�
DSSURSULDWH�SHUVRQQHO�HDFK�WLPH�DQ�RLO�VDPSOH�LV�WDNHQ��5HVXOWV�ZLOO�EH�UHSRUWHG�WR�WKH�2$3�ODERUDWRU\�DQG�EDVH�
HQJLQH�PDQDJHU��$JDLQ��-2$3�DQDO\VLV�DQG�FKLS�GHWHFWRU�LQVSHFWLRQ�UHVXOWV�VKDOO�EH�XVHG�WRJHWKHU�WR�HIIHFWLYHO\�
HYDOXDWH�WKH�FRQGLWLRQ�RI�WKH�)����HQJLQH��
�
��� :KHQ�DQ�)����HQJLQH�LV�RQ�VXUYHLOODQFH��RLO�VDPSOHV�VKDOO�EH�GUDZQ�DIWHU�HDFK�IOLJKW�DQG�DQDO\VLV�UHVXOWV�VKDOO�
EH�NQRZQ�EHIRUH�WKH�QH[W�IOLJKW��$OO�IOLJKW�LV�UHVWULFWHG�WR�WKH�ORFDO�DUHD��
�
��� $Q�HQJLQH�RQ�VXUYHLOODQFH�PD\�EH�RSHUDWHG�IRU�PDLQWHQDQFH�RU� WHVW�FHOO�RSHUDWLRQV�DV� ORQJ�DV�VDPSOHV�DUH�
WDNHQ�DQG�DQDO\]HG�DQG� UHVXOWV� UHFHLYHG�DW� LQWHUYDOV�QRW� WR�H[FHHG�RQH�KRXU�HQJLQH� RSHUDWLQJ� WLPH��8QGHU�QR�
FLUFXPVWDQFHV�VKDOO�DQ�HQJLQH�EH�RSHUDWHG�SDVW�WKH�RQH�KRXU�WLPH�ZLWKRXW�KDYLQJ�WKH�VDPSOH�UHVXOWV��
�
����:KHQ� DQ� )���� HQJLQH� LV� RQ� VXUYHLOODQFH�� DQ\� RI� WKH� IROORZLQJ� UHTXLUH� PDLQWHQDQFH� DFWLRQ� WR� FRUUHFW�
SUREOHP�V��FDXVLQJ�WKH�ZHDU�PHWDO�LQFUHDVHV��
�
� D�� ,I�DQ\�ZHDU�PHWDO�FRQFHQWUDWLRQ�OHYHO�PRYHV�LQWR�D�KLJKHU�UDQJH��L�H���PDUJLQDO�WR�KLJK���
�
� E�� 7KH�ZHDU�PHWDO�WUHQG�FRQWLQXHV�WR�LQFUHDVH��
�
� F�� &KLSV�DUH�IRXQG�RQ�WKH�FKLS�GHWHFWRUV��
�
� G�� :KHQ�D�ZHDU�PHWDO�FRQFHQWUDWLRQ�OHYHO�LV�LQ�WKH�DEQRUPDO�FDWHJRU\��
�
� H�� :KHQ�HOHPHQW�V��H[FHHG�WKH�DEQRUPDO�WUHQG�OLPLW���
�
����(QJLQHV�ZLWK�OHVV�WKDQ�����IO\LQJ�KRXUV�VLQFH�QHZ�PD\�H[KLELW�)H�WUHQGLQJ�DQG�FRQFHQWUDWLRQV�WKDW�H[FHHG�WKH�
OLPLWV�SUHVFULEHG�LQ�WKH�WDEOHV���7KLV�LV�GXH�WR�LQLWLDO�EUHDN�LQ�RI�RLO�OXEULFDWHG�SDUWV�DQG�WKH�FOHDQLQJ�DFWLRQ�RI�WKH�RLO�
ZKLFK� PD\� UHPRYH� PLFURVFRSLF� PDQXIDFWXULQJ� UHVLGXHV�� �) RU� VXFK� HQJLQHV�� WKH� IROORZLQJ� LURQ� WUHQGLQJ� DQG�
FRQFHQWUDWLRQ� OLPLWV� DSSO\�� SURYLGHG� WKDW� DOO� RWKHU� ZHDU�PHWDO� FRQFHQWUDWLRQV�� RLO� FRQVXPSWLRQ� DQG�PDVWHU� FKLS�
GHWHFWRU��0&'��LQVSHFWLRQV�DUH�QRUPDO�ZLWKLQ�OLPLWV��
�

D�� 'XULQJ� WKH� ILUVW����KRXUV�RI� IOLJKW�� WKH�PD[LPXP�DFFHSWDEOH� UDWH� RI�)H� LQFUHDVH� LV���330� LQ����HQJLQH�
IOLJKW�KRXUV��()+���DQG�WKH�PD[LPXP�DFFHSWDEOH�FRQFHQWUDWLRQ�LV����330��

�
E�� %HWZHHQ����DQG����IOLJKW�KRXUV��)H�WUHQGLQJ�PXVW�QRW�H[FHHG���330�LQ����()+��DQG�WKH�FRQFHQWUDWLRQ�

PXVW�QRW�H[FHHG����330��
�

F�� %HWZHHQ����DQG�����IOLJKW�KRXUV��)H�WUHQGLQJ�PXVW�QRW�H[FHHG���330�LQ����()+��DQG�WKH�FRQFHQWUDWLRQ�
PXVW�QRW�H[FHHG����330���)RU�DQ\�JLYHQ�HQJLQH��WKH�UDWH�DW�ZKLFK�WKH�PD[LPXP�FRQFHQWUDWLRQ�GURSV�ZLOO�
GHSHQG�RQ� WKH�UDWH�RI�RLO�FRQVXPSWLRQ�� �2QFH�)H� WUHQGLQJ�KDV�GURSSHG� WR���330�RU� OHVV� LQ����()+��D�
GUDLQ�DQG�UH�VHUYLFH�PD\�EH�SHUIRUPHG�WR�UHGXFH�DQ\�KLJK�FRQFHQWUDWLRQV�RI�)H��

�
G�� (QJLQHV�H[KLELWLQJ�)H� WUHQG�FRQFHQWUDWLRQ�ZLWKLQ� WKHVH� OLPLWV�VKDOO� UHPDLQ�RQ�QRUPDO�VXUYHLOODQFH��&RGH�

$����$IWHU�WKH�HQJLQH�KDV�DFFXPXODWHG�����IOLJKW�KRXUV��WKH�WUHQGLQJ�DQG�FRQFHQWUDWLRQ�OLPLWV�GHILQHG�LQ�WKH�
WDEOHV�PXVW�EH�DSSOLHG��

�
����)����*(�����HQJLQH�PD[LPXP�DOORZDEOH�FRQVXPSWLRQ�LV�����KDOI�SLQWV�SHU�(27��&RQVXPSWLRQ�LQVSHFWLRQ� LV�
UHFRPPHQGHG�DW�HYHU\�VHUYLFLQJ��FDOFXODWHG���,I�WKH�PD[LPXP�FRQVXPSWLRQ�UDWH�LV�H[FHHGHG��WURXEOHVKRRWLQJ�SHU�
DSSOLFDEOH�WHFKQLFDO�RUGHU���-�)����������-�)����������-�)����������RU��)���&-���),���������
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�
����)����*(�����HQJLQH�OXEULFDWLRQ�V\VWHP�DWWULEXWHV�GLIIHU�DFFRUGLQJ�WR�ZKLFK�RLO�WDQN�LV�PRXQWHG��DV�IROORZV��
�
� � � � � � 3�1�����0��*��� � 3�1�����0��*���
/XEH�&DSDFLW\���)XOO� � � ��� � � � � � ���
�KDOI�SLQWV��
�
9ROXPH�IURP��ILOO�� � � � �� � � � � � ��
/LQH�WR��IXOO��OLQH�
�KDOI�SLQWV��
�

POTENTIAL SOURCES OF WEAR METALS 
 
��� 0DLQ�EHDULQJV�RU�JHDUVKDIWV��
�

D�� D�VXGGHQ�LQFUHDVH�RI�)H�PD\�LQGLFDWH�PDLQ�EHDULQJ�GLVWUHVV��VPDOO�DPRXQWV�RI�$J�DQG�1L�PD\�DFFRPSDQ\�
WKH�)H��

�
E�� $�PRGHUDWH�LQFUHDVLQJ�WUHQG�RI�)H�PD\�LQGLFDWH�H[FHVVLYH�ZHDU�RI�JHDUV�DQG�JHDUVKDIW�VSOLQHV��

�
F�� )RU�D�FRQILUPHG�VLJQLILFDQW�7L�UHDGLQJ������330�IRU�HPLVVLRQ���WKH�QXPEHUV���DQG����DQG�SRVVLEOH�QXPEHU�

��EHDULQJ�LQQHU�UDFHV�PD\�EH�WXUQLQJ�RQ�WKH�LQQHU�UDFH�MRXUQDOV��
�

G�� ,QFUHDVLQJ�&U�PD\�LQGLFDWH�WKH�LQQHU�UDFH�PD\�EH�VSLQQLQJ�RQ�WKH�QXPEHU���DQG���EHDULQJ�MRXUQDOV��
�

H�� $Q�DEQRUPDO�ULVH�LQ�)H�PD\�LQGLFDWH�ORRVH�1R����EHDULQJ�ORFNLQJ�QXW��WKLV�PD\�EH�DFFRPSDQLHG�E\�ULVHV�LQ�
7L�RU�1L��
�
��� $FFHVVRU\�,WHPV��

D�� /XEH�DQG�VFDYHQJH�SXPS�GLVWUHVV�PD\�EH�LQGLFDWHG�E\�LQFUHDVLQJ�WUHQGV�LQ�)H�DQG�&X�WRJHWKHU��$O�PD\�
DFFRPSDQ\�WKH�)H�DQG�&X��

�
E�� )ROORZLQJ�K\GUDXOLF�SXPS�UHSODFHPHQW��D�ULVH�LQ�&X�OHYHO�PD\�EH�H[SHFWHG�GXULQJ�WKH�EUHDN�LQ�SHULRG�����

���HQJLQH�IOLJKW�KRXUV��()+����7KLV�WUHQG�ZLOO�FRQWLQXH�WR�ULVH�GXULQJ�WKLV�SHULRG��$�ULVH�LQ�&X����330�HPLVVLRQ��LQ�
���()+�PD\� LQGLFDWH�K\GUDXOLF�SXPS�KHDG�SRUW� UHOLHI�YDOYH� IDLOXUH��7URXEOHVKRRW�SHU�DSSOLFDEOH� WHFKQLFDO� RUGHU�
��-�)����������-�)����������-�)����������RU��)���&-���),�������IRU�WKH�)����*(�������

�
F�� %RRVW�SXPS�EHDULQJ�GLVWUHVV�PD\�EH�LQGLFDWHG�E\�LQFUHDVLQJ�WUHQGV�LQ�&X�DQG�=Q�WRJHWKHU��

�
��� *HDUER[��
�

D�� ,QFUHDVLQJ� WUHQGV� LQ�)H�PD\� LQGLFDWH� JHDUER[� SUREOHPV��0J�DQG �$J�ZHDU�PHWDOV�PD\� DFFRPSDQ\� WKH�
LQFUHDVH�LQ�)H��

�
E�� &KURPH� SODWLQJ� PD\� EH� XVHG� IRU� UHSDLU� RI� JHDUER[� EHDULQJ� MRXUQDOV�� ,QFUHDVLQJ� &U� PD\� LQGLFDWH� WKH�

EHDULQJ�UDFH�PD\�EH�VSLQQLQJ�RQ�WKH�MRXUQDOV��
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�
��� 0LVFHOODQHRXV��
�

D�� +LJK�6L� LQGLFDWHV� RLO� FRQWDPLQDWLRQ�� SRVVLEO\� IURP� WKH� RLO� VHUYLFLQJ� FDUW�� 7KH� RLO� VHUYLFLQJ� FDUW� VKDOO� EH�
FKHFNHG�IRU�FRQWDPLQDWLRQ�DQG��LI�FRQWDPLQDWLRQ�LV�FRQILUPHG��VKDOO�EH�GUDLQHG�DQG�IOXVKHG��7KH�HQJLQH�VKDOO�EH�
GUDLQHG�DQG� IOXVKHG� WR� UHPRYH�6L� FRQWDPLQDWLRQ��3RVW�PDLQWHQDQFH�VDPSOHV� IURP� WKH�HQJLQH� DQG�RLO� VHUYLFLQJ�
FDUW��LI�DSSOLFDEOH��VKDOO�EH�DQDO\]HG�E\�WKH�2$3�ODERUDWRU\�WR�DVVXUH�DOO�6L�FRQWDPLQDWLRQ�KDV�EHHQ�UHPRYHG��

�
E�� ,QGLFDWLRQV�RI�3E�DUH�QRW�LQGLFDWLYH�RI�D�QHHG�IRU�IXUWKHU�WURXEOHVKRRWLQJ��3E�UHVLGXH�LV�D�UHVXOW�RI�WKH�WXEH�

IRUPLQJ�SURFHVV��
�
F�� ,QFUHDVH�RU�DEQRUPDO�RLO�OHYHOV�LQ�=Q�RU�0R��ZLWK�QR�VLJQLILFDQW�DFFRPSDQ\LQJ�ZHDU�PHWDOV�DUH�QRW�FDXVH�

IRU�HQJLQH�UHPRYDO�KRZHYHU��ZKHQ�DEQRUPDO�WUHQGV�RU�OHYHOV�RFFXU�IRU�=Q�RU�0R��WKH�RLO�FDUW�VKDOO�EH�FKHFNHG�IRU�
FRQWDPLQDWLRQ��

�
G�� $� ULVH� LQ� $J� DFFRPSDQLHG� E\� D� ULVH� LQ� =Q�� 0J� RU� &X� FDQ� EH� DQ� LQGLFDWLRQ� WKDW� WKH� HQJLQH� KDV� EHHQ�

FRQWDPLQDWHG�ZLWK�DXWRPRWLYH�RLO����:������:����HWF����$J��=Q��&X�DQG�0J�VKRXOG�VWDELOL]H�DIWHU�WKH�HQJLQH�KDV�
EHHQ�GUDLQHG�DQG�IOXVKHG��$Q�$J�WUHQG�ZLWKRXW�0J�RU�=Q��RU�RQH�ZKLFK�GRHV�QRW�VWDELOL]H�DIWHU�WKH�GUDLQ�DQG�IOXVK�
LV�DQ�LQGLFDWLRQ�WKDW�DQ�HQJLQH�EHDULQJ�LV�GHWHULRUDWLQJ��=Q�OHYHOV�PD\�UHPDLQ�KLJK�DIWHU�WKH����IOLJKW�KRXUV�RI�ORFDO�
RSHUDWLRQ��7KLV�LV�QRUPDO�SURYLGHG�WKHUH�LV�D�JHQHUDO�GHFUHDVLQJ�WUHQG�LQ�=Q�OHYHOV��$XWRPRWLYH�RLO�FRQWDPLQDWLRQ�
ZLOO�QRW�FDXVH�VLJQLILFDQW�GDPDJH�WR�RLO�V\VWHP�FRPSRQHQWV��7KH�RLO�VHUYLFLQJ�FDUWV�VKRXOG�DOVR�EH�LQVSHFWHG�IRU�
FRQWDPLQDWLRQ��&DUWV�IRXQG�WR�EH�FRQWDPLQDWHG�VKRXOG�DOVR�EH�GUDLQHG�DQG�IOXVKHG��

�
H�� ,I�GDUNHQLQJ�RI� WKH�RLO�RFFXUV�� WKH�PRVW� LPPHGLDWH�FRQFHUQ� LV�RYHUKHDWLQJ�RI� WKH�RLO�� �2LO�RYHUKHDWLQJ�ZLOO�

JHQHUDOO\�EH�HYLGHQFHG�E\�GDUNHQLQJ�RI� WKH�RLO�� DFFRPSDQLHG�E\�D�EXUQHG�RLO� VPHOO�� �% ODFN�RLO�PD\�DOVR�EH�DQ�
LQGLFDWLRQ�RI�DEQRUPDO�FDUERQ�VHDO�ZHDU���

�
NOTES 

 
)RU�XQXVXDO�FRQGLWLRQV�QRW�FRYHUHG�E\�WKLV�WHFKQLFDO�RUGHU�RU�IRU�WHFKQLFDO�DVVLVWDQFH��
FRQWDFW�2&�$/&�/3$$7�DW�'61�����������FRPPHUFLDO�����������������
�
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�
-2$3�$720,&�(0,66,216�52752'(�
�

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

$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� �� �� �� �� �� �� �� �� � �� ��

1RUPDO�5DQJH� ���� ���� ���� ���� ����� ���� ���� ���� ���� � ����� ����

0DUJLQDO�5DQJH�� ����� ���� ���� ���� ������ ���� ���� ���� �� � ���
��� ��

+LJK�5DQJH� ������ �� �� �� ������ �� �� ���� �� � ���
��� ��

$EQRUPDO� ���� ��� ��� ���� ���� ���� ��� ��� ��� ��� ���� ���

�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
)H� 	� &U� 9� 0R� 7\SLFDOO\� DOO� PDLQ� HQJLQH�� DFFHVVRU\� JHDUER[� DQG� LQOHW� JHDUER[� EHDULQJ� UDFHV� DQG�

EDOOV�UROOHUV�
�
)H� 	� 1L� $J� � $OO�PDLQ�HQJLQH��DFFHVVRU\�JHDUER[�DQG�LQOHW�JHDUER[�EHDULQJ�FDJHV�
�
)H� 	� 1L� &U� � *HDU�JHDU�VKDIWV�LQ�DFFHVVRU\�JHDUER[�DQG�LQOHW�JHDUER[�
�
0J� � � � � $FFHVVRU\�JHDUER[�KRXVLQJ�
�
&U� � � � � 0D\�EH�XVHG�RQ�VRPH�EHDULQJ�MRXUQDOV�GXULQJ�UHZRUN���UHTXLUHG�RQ�/3�VKDIW�MRXUQDOV�

IRU�1RV����DQG���EHDULQJ�DQG�RQ�+3�VKDIW�ERUH�IRU�1R����RXWHU�ULQJ�
�
)H� 	� &U� 1L� &X� )UDPH�ODE�VHDOV��URWDWLQJ�ODE�VHDOV�DQG�LQOHW�JHDUER[�KRXVLQJ�
�
)H� 	� &U� � � &DUERQ�VHDO�KRXVLQJV�
�
)H� � � � � 6HDOV� UDFHV�� 1R�� ��O RFNQXW� ORRVH�� ORRVH� 1R�� ��EH DULQJ� ORFNQXW�� IDQ� IUDPH�� VXPS�

KRXVLQJV��IZG�DQG�PLG���IDQ�DQG�+3&�VKDIWV��1R����URWDWLQJ�DLU�VHDO�
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�
1L� 	� &U� )H� � 7XUELQH�IUDPH�DQG�/37�VKDIW�
�
)H� 	� &X� � � +\GUDXOLF�SXPS�SLVWRQ��OXEH�DQG�VFDYHQJH��SXPS�H[KDXVW�QR]]OH�DFWXDWRUV�
�
&X� 	� =Q� � � %RRVW�SXPS�EHDULQJV�
�
)H� 	� &U� 0R�1L� $XJPHQWRU�SXPS�
�
)H� 	� &U� 1L� � $OWHUQDWRU�URWRU�KXE�
�
$O�� � � � � $OWHUQDWRU�VWDWRU�KRXVLQJ�
�
)H� 	� 6L� � � $OWHUQDWRU�FRUH�ODPLQDWLRQV�
�
7L�� 	� )H� � � /RRVH�1R����ORFNQXW�
�
)H� 	� 7L� 1L� � /RRVH�1R����EHDULQJ�ORFNLQJ�QXW�
�
)H� 	� 7L� � � /RRVH�1R����EHDULQJ�ORFNLQJ�QXW��IUDPH�RU�VKDIW�ZHDU�LQ�IRUZDUG�DUHD�RI�PLG�VXPS�
�
$J� 	� &X� 0J�=Q� &RQWDPLQDWHG�ZLWK���:���DXWRPRWLYH�RLO�
�
=Q������0R� � � &RQWDPLQDWHG�ZLWK�DXWRPRWLYH�RLO�
�
6L� � � � +\GUDXOLF�SXPS�WRUTXH�PRWRU�VHUYR�YDOYH�
�
RECOMMENDATIONS, DIRECTIONS AND REQUIREMENTS 
 
��� +LVWRULFDOO\��KLJK�RU�DEQRUPDO�ZHDU�PHWDO� OHYHOV�KDYH�EHHQ� WUDFNHG� WR�HQJLQH�DFFHVVRU\� LWHP�IDLOXUHV��0DLQ�
HQJLQH�EHDULQJ�IDLOXUHV�RQ�WKH�)����HQJLQH�DUH�W\SLFDOO\�FDXVHG�E\�VSDOOLQJ��ZKLFK�LV�GHWHFWHG�E\�FKLS�GHWHFWRUV��
%HDULQJ�IDLOXUHV�PD\�RFFXU�ZLWKRXW�DQ\�LQGLFDWLRQ�UHIOHFWHG�LQ�WKH�-2$3�DQDO\VLV��&KLS�GHWHFWRU�LQVSHFWLRQ�UHVXOWV�
DQG�-2$3�DQDO\VLV�UHVXOWV�PD\�EH�XVHG�WRJHWKHU�WR�LQFUHDVH�WKH�DFFXUDF\�RI�WKH�HYDOXDWLRQ�SURFHVV�IRU�WKH�)����
HQJLQH��
�
��� &KLS�GHWHFWRUV�VKDOO�EH�LQVSHFWHG�ZKHQ�LQFUHDVH�LQ�-2$3�ZHDU�PHWDO�FRQFHQWUDWLRQV�FDXVH�FRQFHUQ�RU�ZKHQ�
WKH�2$3�ODE�UHTXHVW�D�UHG�FDS�VDPSOH��'HEULV�RQ�WKH�FKLS�GHWHFWRU�PD\�LQGLFDWH�SDUW�GLVWUHVV��
�
��� :KHQ�KLJK�ZHDU�PHWDO�FRQFHQWUDWLRQV�UHTXLULQJ�PDLQWHQDQFH�DFWLRQ�DUH�QRWHG��D�VDPSOH�VKDOO�EH�WDNHQ�IURP�
WKH�K\GUDXOLF�WDQN�VHUYLFLQJ�SRUW�WR�LVRODWH�WKH�ZHDU�PHWDO�VRXUFH�WR�HLWKHU�WKH�OXEH�RLO�RU�K\GUDXOLF�FRPSRQHQWV��
:KHQ�WKH�K\GUDXOLF�V\VWHP�LV�JHQHUDWLQJ�WKH�ZHDU�PHWDO��WKH�FRQFHQWUDWLRQ�OHYHO�ZLOO�EH�VLJQLILFDQWO\�KLJKHU�LQ�WKH�
K\GUDXOLF�RLO�VDPSOH��,I�D�VLJQLILFDQW�ULVH�LQ�)H�DFFRPSDQLHV�7L��D�ORRVH�1R����ORFNQXW�PD\�EH�LQGLFDWHG��
�
��� $Q�HQJLQH�VKDOO�EH�SODFHG�RQ�VXUYHLOODQFH�ZKHQ�7DEOH�����GHFLVLRQ�PDNLQJ�JXLGHOLQHV�UHFRPPHQG�DQ\�FRGH�
H[FHSW��$��RU��$�RU�%��WKH�HQJLQH�VKDOO�UHPDLQ�RQ�VXUYHLOODQFH�XQWLO�HLWKHU�7DEOH�����UHFRPPHQGDWLRQ�GURSV�WR��$��
RU��$�RU�%���RU�WURXEOHVKRRWLQJ�DQG�FRUUHFWLRQ�DUH�UHTXLUHG�SHU�VWHS�����
�
��� ,I�DQ�HQJLQH�KDV�EHHQ�GLVDVVHPEOHG� IRU� LQVSHFWLRQ�GXH�WR�ZHDU�PHWDO�FRQFHQWUDWLRQ� OLPLWV�EHLQJ�H[FHHGHG��
WKDW�HQJLQH�VKDOO�EH�SODFHG�RQ�VXUYHLOODQFH�IRU����()+��
�
��� $Q\� ZHDU� PHWDO� FRQFHQWUDWLRQ� ZKLFK� UHTXLUHV� WKH� HQJLQH� EH� SODFHG� RQ� VXUYHLOODQFH� RU� UHTXLUHV� HQJLQH�
PDLQWHQDQFH�VKDOO�EH�FRQILUPHG�E\�DQDO\]LQJ�D�VHFRQG�VDPSOH�WDNHQ�IURP�WKH�VXVSHFW�HQJLQH��7KH�EDVH�HQJLQH�
PDQDJHU�VKDOO�EH�QRWLILHG�RI�DQ\�VSHFLDO�UHG�FDS�UHTXHVWV�DQG�HQJLQH�VXUYHLOODQFH�FRGH�FKDQJHV��
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�
��� :KHQ� DQ�HQ JLQH� LV� RQ� VXUYHLOODQFH�� FKLS� GHWHFWRU� LQVSHFWLRQ� VKDOO� EH� DFFRPSOLVKHG� E\� WKH� DSSURSULDWH�
SHUVRQQHO� HDFK� WLPH� DQ�RL O� VDPSOH� LV� WDNHQ�� 2LO� DQG� K\GUDXOLF� ILOWHUV� VKDOO� EH� LQVSHFWHG� ZKHQ� ILUVW� SODFHG� RQ�
VXUYHLOODQFH��5HVXOWV�ZLOO�EH�UHSRUWHG�WR�WKH�2$3�ODERUDWRU\�DQG�EDVH�HQJLQH�PDQDJHU��-2$3�DQDO\VLV�DQG�FKLS�
GHWHFWRU�LQVSHFWLRQ�UHVXOWV�VKDOO�EH�XVHG�WRJHWKHU�WR�HIIHFWLYHO\�HYDOXDWH�WKH�FRQGLWLRQ�RI�WKH�)����HQJLQH��
�
��� :KHQ�DQ�)����HQJLQH�LV�RQ�VXUYHLOODQFH��RLO�VDPSOHV�VKDOO�EH�GUDZQ�DIWHU�HDFK�IOLJKW�DQG�DQDO\VLV�UHVXOWV�VKDOO�
EH�NQRZQ�EHIRUH�WKH�QH[W�IOLJKW��)O\LQJ�VKDOO�EH�UHVWULFWHG�WR�WKH�ORFDO�DUHD��RQO\�LI�7DEOH�����UHFRPPHQGV�&RGH�(�
RU�KLJKHU��
�
��� (QJLQHV�XQGHU�VXUYHLOODQFH�PD\EH�RSHUDWHG�IRU�PDLQWHQDQFH�RU� WHVW�FHOO�RSHUDWLRQ�IRU�XS�WR���KRXUV�HQJLQH�
RSHUDWLQJ�WLPH��(27��EHIRUH�D�VDPSOH�PXVW�EH�WDNHQ��7KH�HQJLQH�PD\�EH�RSHUDWHG�IRU�DGGLWLRQDO���KRXUV�(27�
EHIRUH�WKH�UHVXOWV�RI�WKH�ILUVW�DQG�VHFRQG�VDPSOHV�PXVW�EH�NQRZQ��
�
����7URXEOHVKRRWLQJ�DQG�FRUUHFWLYH�PDLQWHQDQFH�DFWLRQV�WR�FRUUHFW�WKH�VRXUFH�RI�ZHDU�PHWDOV�PXVW�EH�WDNHQ�ZKHQ�
7DEOH�����RU�2$3�ODERUDWRU\�UHFRPPHQGV�FRGH��+��RU�KLJKHU��
��
����(QJLQHV�ZLWK�OHVV�WKDQ�����IO\LQJ�KRXUV�VLQFH�QHZ�PD\�H[KLELW�)H�WUHQGLQJ�DQG�FRQFHQWUDWLRQV�WKDW�H[FHHG�WKH�
OLPLWV�SUHVFULEHG�LQ�WKH�WDEOHV���7KLV�LV�GXH�WR�LQLWLDO�EUHDN�LQ�RI�RLO�OXEULFDWHG�SDUWV�DQG�WKH�FOHDQLQJ�DFWLRQ�RI�WKH�RLO�
ZKLFK� PD\� UHPRYH� PLFURVFRSLF� PDQXIDFWXULQJ� UHVLGXHV�� �) RU� VXFK� HQJLQHV�� WKH� IROORZLQJ� LURQ� WUHQGLQJ� DQG�
FRQFHQWUDWLRQ� OLPLWV� DSSO\�� SURYLGHG� WKDW� DOO� RWKHU� ZHDU�PHWDO� FRQFHQWUDWLRQV�� RLO� FRQVXPSWLRQ� DQG�PDVWHU� FKLS�
GHWHFWRU��0&'��LQVSHFWLRQV�DUH�QRUPDO�ZLWKLQ�OLPLWV��

D�� 'XULQJ�WKH�ILUVW����KRXUV�RI�IOLJKW��WKH�PD[LPXP�DFFHSWDEOH�UDWH�RI�)H�LQFUHDVH�LV���330�LQ����HQJLQH�
IOLJKW�KRXUV��()+���DQG�WKH�PD[LPXP�DFFHSWDEOH�FRQFHQWUDWLRQ�LV����330��

E�� %HWZHHQ����DQG����IOLJKW�KRXUV��)H�WUHQGLQJ�PXVW�QRW�H[FHHG���330�LQ����()+��DQG�WKH�FRQFHQWUDWLRQ�
PXVW�QRW�H[FHHG����330���
� F�� %HWZHHQ����DQG�����IOLJKW�KRXUV��)H�WUHQGLQJ�PXVW�QRW�H[FHHG���330�LQ����()+��DQG�WKH�FRQFHQWUDWLRQ�
PXVW�QRW�H[FHHG����330���)RU�DQ\�JLYHQ�HQJLQH��WKH�UDWH�DW�ZKLFK�WKH�PD[LPXP�FRQFHQWUDWLRQ�GURSV�ZLOO�GHSHQG�
RQ�WKH�UDWH�RI�RLO�FRQVXPSWLRQ���2QFH�)H�WUHQGLQJ�KDV�GURSSHG�WR���330�RU�OHVV�LQ����()+��D�GUDLQ�DQG�UH�VHUYLFH�
PD\�EH�SHUIRUPHG�WR�UHGXFH�DQ\�KLJK�FRQFHQWUDWLRQV�RI�)H��
� G�� (QJLQHV�H[KLELWLQJ�)H�WUHQG�FRQFHQWUDWLRQ�ZLWKLQ�WKHVH�OLPLWV�VKDOO�UHPDLQ�RQ�QRUPDO�VXUYHLOODQFH��&RGH�
$����$IWHU�WKH�HQJLQH�KDV�DFFXPXODWHG�����IOLJKW�KRXUV��WKH�WUHQGLQJ�DQG�FRQFHQWUDWLRQ�OLPLWV�GHILQHG�LQ�WKH�WDEOHV�
PXVW�EH�DSSOLHG��
�
����)����*(�����(QJLQH�PD[LPXP�DOORZDEOH�FRQVXPSWLRQ�LV�����KDOI�SLQWV�SHU�(27��&RQVXPSWLRQ�LQVSHFWLRQ�LV�
UHFRPPHQGHG�DW� HYHU\� VHUYLFLQJ� �FDOFXODWHG��� ,I� WKH�PD[LPXP�FRQVXPSWLRQ� UDWH� LV� H[FHHGHG�� WURXEOHVKRRW�SHU�
DSSOLFDEOH�WHFKQLFDO�RUGHU���-�)����������-�)����������-�)����������RU��)���&-���),���������
�
����)RU�HIIHFW�RI�RLO�VHUYLFLQJ�GLOXWLRQ�WKH�)����W\SLFDO�OXEH�V\VWHP�RSHUDWLQJ�YROXPH�LV���JDOORQV��
�
POTENTIAL SOURCES OF WEAR METALS 
 
��� 0DLQ�EHDULQJV�RU�JHDUVKDIWV��
�

D�� $� VXGGHQ� LQFUHDVH� RI� )H� PD\� LQGLFDWH� PDLQ� EHDULQJ� GLVWUHVV�� VPDOO� DPRXQWV� RI� $J� DQG� 1L� PD\�
DFFRPSDQ\�WKH�)H��

�
E�� $�PRGHUDWH�LQFUHDVLQJ�WUHQG�RI�)H�PD\�LQGLFDWH�H[FHVVLYH�ZHDU�RI�JHDUV�DQG�JHDUVKDIW�VSOLQHV��

�
F�� )RU�D�FRQILUPHG�VLJQLILFDQW�7L�UHDGLQJ������330�IRU�HPLVVLRQ���WKH�QXPEHUV���DQG����DQG�SRVVLEOH�QXPEHU�

��EHDULQJ�LQQHU�UDFHV�PD\�EH�WXUQLQJ�RQ�WKH�LQQHU�UDFH�MRXUQDOV��
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�
G�� $Q�DEQRUPDO�ULVH�LQ�)H�PD\�LQGLFDWH�ORRVH�1R����EHDULQJ�ORFNLQJ�QXW���7KLV�PD\�EH�DFFRPSDQLHG�E\�ULVHV�

LQ�7L�RU�1L��
�
��� $FFHVVRU\�LWHPV��
�

D�� /XEH�DQG�VFDYHQJH�SXPS�GLVWUHVV�PD\�EH�LQGLFDWHG�E\�LQFUHDVLQJ�WUHQGV�LQ�)H�DQG�&X�WRJHWKHU��$O�PD\�
DFFRPSDQ\�WKH�)H�DQG�&X��

�
E�� )ROORZLQJ�K\GUDXOLF�SXPS�UHSODFHPHQW��D�ULVH�LQ�&X�OHYHO�PD\�EH�H[SHFWHG�GXULQJ�WKH�EUHDN�LQ�SHULRG�����

���HQJLQH�IOLJKW�KRXUV��()+����7KLV�WUHQG�ZLOO�FRQWLQXH�WR�ULVH�GXULQJ�WKLV�SHULRG��$�ULVH�LQ�&X����330�HPLVVLRQ��LQ�
���()+�PD\� LQGLFDWH�K\GUDXOLF�SXPS�KHDG�SRUW� UHOLHI�YDOYH� IDLOXUH��7URXEOHVKRRW�SHU�DSSOLFDEOH� WHFKQLFDO� RUGHU�
��-�)����������-�)����������-�)����������RU�,)���&-���),�������IRU�WKH�)����*(�����HQJLQH���

�
F�� %RRVW�SXPS�EHDULQJ�GLVWUHVV�PD\�EH�LQGLFDWHG�E\�LQFUHDVLQJ�WUHQGV�LQ�&X�DQG�=Q�WRJHWKHU��

�
��� *HDUER[��

D�� ,QFUHDVLQJ� WUHQGV� LQ�)H�PD\� LQGLFDWH� JHDUER[� SUREOHPV��0J�DQG �$J�ZHDU�PHWDOV�PD\� DFFRPSDQ\� WKH�
LQFUHDVH�LQ�)H��

E�� &KURPH� SODWLQJ� PD\� EH� XVHG� IRU� UHSDLU� RI� JHDUER[� EHDULQJ� MRXUQDOV�� ,QFUHDVLQJ� &U� PD\� LQGLFDWH� WKH�
EHDULQJ�UDFH�PD\�EH�VSLQQLQJ�RQ�WKH�MRXUQDOV��
�
��� 0LVFHOODQHRXV��

D�� +LJK� 6L� LQGLFDWHV� RLO� FRQWDPLQDWLRQ�� SRVVLEO\� IURP� WKH� RLO� VHUYLFLQJ� FDUW�� HQJLQH� ZDVK� FKHPLFDOV�� RU�
K\GUDXOLF�SXPS�WRUTXH�PRWRU�VHUYR�YDOYH�GDPSLQJ�IOXLG���+LJK�6L�FRQWHQW�LQ�RLO�VDPSOHG�IURP�WKH�+\GUDXOLF�3XPS�
ZLWK�1RUPDO�5DQJH�6L�FRQWHQW�LQ�WKH�RLO�VDPSOHG�IURP�WKH�/XEH�DQG�6FDYHQJH�3XPS�RLO�ZRXOG�LQGLFDWH�OHDNDJH�RI�
WKH�+\GUDXOLF�3XPS�7RUTXH�0RWRU�6HUYR�9DOYH�GDPSLQJ�VROXWLRQ��+\GUDXOLF�3XPS�UHSODFHPHQW�LV�UHFRPPHQGHG���
7KH�RLO�VHUYLFLQJ�FDUW�VKRXOG�EH�FKHFNHG� IRU�FRQWDPLQDWLRQ�DQG�� LI� FRQWDPLQDWLRQ� LV�FRQILUPHG��VKDOO�EH�GUDLQHG�
DQG�IOXVKHG���7KH�HQJLQH�VKDOO�EH�GUDLQHG�DQG�IOXVKHG�WR�UHPRYH�6L�FRQWDPLQDWLRQ���3RVW�PDLQWHQDQFH�VDPSOHV�
IURP� WKH� HQJLQH� DQG� RLO�VHUYLFLQJ� FDUW�� LI� DSSOLFDEOH�� VKDOO� EH� DQDO\]HG� E\� WKH� 2$3� ODERUDWRU\� WR� DVVXUH� DOO� 6L�
FRQWDPLQDWLRQ�KDV�EHHQ�UHPRYHG��

�
E�� ,QGLFDWLRQV�RI�3E�DUH�QRW�LQGLFDWLYH�RI�D�QHHG�IRU�IXUWKHU�WURXEOHVKRRWLQJ��3E�UHVLGXH�LV�D�UHVXOW�RI�WKH�WXEH�

IRUPLQJ�SURFHVV��
�
F�� ,QFUHDVH�RU�DEQRUPDO�RLO�OHYHOV�LQ�=Q�RU�0R��ZLWK�QR�VLJQLILFDQW�DFFRPSDQ\LQJ�ZHDU�PHWDOV�DUH�QRW�FDXVH�

IRU�HQJLQH�UHPRYDO��+RZHYHU��ZKHQ�DEQRUPDO�WUHQGV�RU�OHYHOV�RFFXU�IRU�=Q�RU�0R��WKH�RLO�FDUW�VKDOO�EH�FKHFNHG�IRU�
FRQWDPLQDWLRQ��

�
G�� $� ULVH� LQ� $J� DFFRPSDQLHG� E\� D� ULVH� LQ� =Q�� 0J� RU� &X� FDQ� EH� DQ� LQGLFDWLRQ� WKDW� WKH� HQJLQH� KDV� EHHQ�

FRQWDPLQDWHG�ZLWK�DXWRPRWLYH�RLO����:������:����HWF����$J��=Q��&X�DQG�0J�VKRXOG�VWDELOL]H�DIWHU�WKH�HQJLQH�KDV�
EHHQ�GUDLQHG�DQG�IOXVKHG��$Q�$J�WUHQG�ZLWKRXW�0J�RU�=Q��RU�RQH�ZKLFK�GRHV�QRW�VWDELOL]H�DIWHU�WKH�GUDLQ�DQG�IOXVK�
LV�DQ�LQGLFDWLRQ�WKDW�DQ�HQJLQH�EHDULQJ�LV�GHWHULRUDWLQJ��=Q�OHYHOV�PD\�UHPDLQ�KLJK�DIWHU�WKH����IOLJKW�KRXUV�RI�ORFDO�
RSHUDWLRQ��7KLV�LV�QRUPDO�SURYLGHG�WKHUH�LV�D�JHQHUDO�GHFUHDVLQJ�WUHQG�LQ�=Q�OHYHOV��$XWRPRWLYH�RLO�FRQWDPLQDWLRQ�
ZLOO�QRW�FDXVH�VLJQLILFDQW�GDPDJH�WR�RLO�V\VWHP�FRPSRQHQWV��7KH�RLO�VHUYLFLQJ�FDUWV�VKRXOG�DOVR�EH�LQVSHFWHG�IRU�
FRQWDPLQDWLRQ��&DUWV�IRXQG�WR�EH�FRQWDPLQDWHG�VKRXOG�DOVR�EH�GUDLQHG�DQG�IOXVKHG��

�
H�� ,I�GDUNHQLQJ�RI� WKH�RLO�RFFXUV�� WKH�PRVW� LPPHGLDWH�FRQFHUQ� LV�RYHUKHDWLQJ�RI� WKH�RLO�� �2LO�RYHUKHDWLQJ�ZLOO�

JHQHUDOO\�EH�HYLGHQFHG�E\�GDUNHQLQJ�RI� WKH�RLO�� DFFRPSDQLHG�E\�D�EXUQHG�RLO� VPHOO�� �% ODFN�RLO�PD\�DOVR�EH�DQ�
LQGLFDWLRQ�RI�DEQRUPDO�FDUERQ�VHDO�ZHDU��

NOTES 
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)RU� WHFKQLFDO� DVVLVWDQFH�� FRQWDFW� $6&�/33+� DW� '61� ��������� RU� &200� ������ ����
������

(1*,1(�� )����*(�����
$,5&5$)7�� �)���%���)���'��

�
-2$3�$720,&�(0,66,21�52752'(�
�

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

$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� �� �� �� �� �� �� �� � � ��

1RUPDO�5DQJH� ���� ���� ���� ���� ����� ���� ���� ���� � � ����

0DUJLQDO�5DQJH�� ����� ���� ���� ���� ������ ���� ���� �� � � ��

+LJK�5DQJH� ������ �� �� �� ������ �� �� �� � � ��

$EQRUPDO� ���� ��� ��� ���� ���� ��� ��� ��� ��� ��� ����

�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�
)H�������	����&U�9� 0R� 7\SLFDO� DOO�PDLQ� HQJLQH�� DFFHVVRU\� JHDUER[� DQG� LQOHW� JHDUER[� EHDULQJ� UDFHV� DQG�

EDOOV�UROOHUV�
�
)H�� 	� 1L� $J� $OO�PDLQ�HQJLQH��DFFHVVRU\�JHDUER[�DQG�LQOHW�JHDUER[�EHDULQJ�FDJHV�
�
)H�� 	� 1L� &U� *HDU�JHDUVKDIWV� LQ�DFFHVVRU\�JHDUER[�DQG� LQOHW�JHDUER[��DIW� OXEH�VFDYHQJH�SXPS�

FRXSOLQJ�VKDIW�
$O� � � � � $FFHVVRU\�JHDUER[�KRXVLQJ��DOWHUQDWRU�VWDWRU�KRXVLQJ�
�
&U�� � � � 0D\� EH� XVHG� RQ� VRPH� EHDULQJ� MRXUQDOV� GXULQJ� UHZRUN� �� UHTXLUHG� RQ� /3� VKDIW�

MRXUQDOV�IRU�1RV����DQG���EHDULQJ�DQG�RQ�+3�VKDIW�ERUH�IRU�1R����RXWHU�ULQJ�
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�
(1*,1(�� )����*(������&RQW���
$,5&5$)7�� �)���%���)���'��

�
)H�� 	� &U� 1L� &X� )UDPH�ODE�VHDOV��URWDWLQJ�ODE�VHDOV�DQG�LQOHW�JHDUER[�KRXVLQJ�
�
)H�� 	� &U� � � &DUERQ�VHDO�KRXVLQJV�
�
)H�� � � � � 6HDO�UDFHV�
�
7L� � � � � � )DQ� IUDPH��VXPS�KRXVLQJV��IZG�DQG�PLG��� IDQ�DQG�+3&�VKDIWV��1R���� URWDWLQJ�DLU�

VHDO�
�
1L� � 	� &U� )H� � 7XUELQH�IUDPH�DQG�/37�VKDIW�
�
)H�� 	� &X� � � +\GUDXOLF�SXPS�SLVWRQ��OXEH�DQG�VFDYHQJH�SXPS��$��DFWXDWRUV�
�
&X�� 	� =Q� � � %RRVW�SXPS�EHDULQJV�
�
)H�� 	� &U� 0R� 1L� $XJPHQWRU��IXHO�SXPS�
�
)H�� 	� &U� 1L� � $OWHUQDWRU�URWRU�KXE�
�
)H�� 	� 6L� � � $OWHUQDWRU�FRUH�ODPLQDWLRQV�
�
6L� � � � � � +\GUDXOLF�SXPS�WRUTXH�PRWRU�VHUYR�YDOYH�
�
��� $�VXGGHQ�LQFUHDVH�������330�IRU�HPLVVLRQ��RI�)H�PD\� LQGLFDWH�PDLQ�EHDULQJ�GLVWUHVV��VPDOO�DPRXQWV�RU�$J�
PD\�DFFRPSDQ\�WKH�)H��
�
��� $�PRGHUDWH�LQFUHDVLQJ�WUHQG�RI�)H�PD\�LQGLFDWH�H[FHVVLYH�ZHDU�RI�JHDUV�DQG�JHDUVKDIW�VSOLQHV��
�
��� )RU�D�FRQILUPHG�VLJQLILFDQW������330��7L�UHDGLQJ��WKH�1RV�������DQG�SRVVLEOH�1R����EHDULQJ�LQQHU�UDFHV�PD\�EH�
WXUQLQJ�RQ�WKH�LQQHU�UDFH�MRXUQDOV��
�
��� /XEH� DQG� VFDYHQJH� SXPS� EHDULQJ� GLVWUHVV� PD\� EH� LQGLFDWHG� E\� WUHQGV� LQ� )H� DQG�& X� WRJHWKHU�� $O� PD\�
DFFRPSDQ\�WKH�)H�DQG�&X��
�
��� ,QFUHDVLQJ�WUHQGV�LQ�)H�PD\�LQGLFDWH�JHDUER[�SUREOHPV��$O�DQG�$J�ZHDU�PHWDOV�PD\�DFFRPSDQ\�WKH�LQFUHDVH�
LQ�)H��
�
��� &U�LV�XVHG�RQ�1RV����DQG���EHDULQJ�MRXUQDOV�DQG�PD\�EH�XVHG�IRU�UHSDLU�RI�JHDUER[�EHDULQJ�MRXUQDOV��,QFUHDVLQJ�
&U�PD\�LQGLFDWH�LQQHU�UDFH�VSLQQLQJ�RQ�WKH�MRXUQDOV��
�
��� ,QVSHFW�FKLS�GHWHFWRUV�ZKHQ�LQFUHDVHV� LQ�-2$3�ZHDU�PHWDOV�FDXVH�FRQFHUQ��GHEULV� LQ� WKH�FKLS�GHWHFWRU�PD\�
LQGLFDWH�SDUW�GLVWUHVV��
�
��� 7KH�PDLQ�HQJLQH�EHDULQJV�PD\�IDLO�ZLWKRXW�LQGLFDWLRQ�UHIOHFWHG�LQ�WKH�-2$3�DQDO\VLV��6SDOOLQJ�RI�WKHVH�EHDULQJV�
DUH�GHWHFWHG�E\�FKLS�GHWHFWRUV��
�
��� +LJK�6L� LQGLFDWHV�RLO�FRQWDPLQDWLRQ��SRVVLEO\� IURP�WKH�RLO�VHUYLFLQJ�FDUW��HQJLQH�ZDVK�FKHPLFDOV��RU�K\GUDXOLF�
SXPS� WRUTXH�PRWRU� VHUYR� YDOYH� GDPSLQJ� IOXLG�� �+ LJK� 6L� FRQWHQW� LQ� RLO� VDPSOHG� IURP� WKH� +\GUDXOLF� 3XPS�ZLWK�
1RUPDO�5DQJH�6L�FRQWHQW�LQ�WKH�RLO�VDPSOHG�IURP�WKH�/XEH�DQG�6FDYHQJH�3XPS�RLO�ZRXOG�LQGLFDWH�OHDNDJH�RI�WKH�
+\GUDXOLF�3XPS�7RUTXH�0RWRU�6HUYR�9DOYH�GDPSLQJ�VROXWLRQ��+\GUDXOLF�3XPS�UHSODFHPHQW�LV�UHFRPPHQGHG����
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�
(1*,1(�� )����*(������&RQW���
$,5&5$)7�� �)���%���)���'��

�
7KH�RLO�VHUYLFLQJ�FDUW�VKRXOG�EH�FKHFNHG� IRU�FRQWDPLQDWLRQ�DQG�� LI� FRQWDPLQDWLRQ� LV�FRQILUPHG��VKDOO�EH�GUDLQHG�
DQG�IOXVKHG���7KH�HQJLQH�VKDOO�EH�GUDLQHG�DQG�IOXVKHG�WR�UHPRYH�6L�FRQWDPLQDWLRQ���3RVW�PDLQWHQDQFH�VDPSOHV�
IURP� WKH� HQJLQH� DQG� RLO�VHUYLFLQJ� FDUW�� LI� DSSOLFDEOH�� VKDOO� EH� DQDO\]HG� E\� WKH� 2$3� ODERUDWRU\� WR� DVVXUH� DOO� 6L�
FRQWDPLQDWLRQ�KDV�EHHQ�UHPRYHG��
�
����$EQRUPDO�WUHQG�RU�KLJK�OHYHO�RI�=Q�LV�QRW�LQGLFDWLYH�RI�D�IDLOXUH�XQOHVV�DFFRPSDQLHG�ZLWK�DQ�DEQRUPDO�WUHQG�RU�
KLJK�OHYHO�LQ�&X��IXHO�ERRVW�SXPS�EHDULQJV���
�
����$EQRUPDO�WUHQG�RU�KLJK�OHYHO�RU�0R�LV�QRW�LQGLFDWLYH�RI�D�IDLOXUH�XQOHVV�DFFRPSDQLHG�ZLWK�DQ�DEQRUPDO�WUHQG�RU�
KLJK�OHYHO�LQ�)H�DQG�&U��
�
����:KHQ�KLJK�OHYHOV�RI�)H�RU�&X�DUH�QRWHG��DGGLWLRQDO�RLO�VDPSOHV�VKRXOG�EH�WDNHQ�IURP�WKH�K\GUDXOLF�GUDLQ�SRUW�
RQ�WKH�RLO�WDQN��7KLV�PD\�LVRODWH�WKH�VRXUFH�RI�ZHDU�PHWDO�WR�HLWKHU�WKH�OXEH�V\VWHP�RU�K\GUDXOLF�V\VWHP��:KHQ�WKH�
K\GUDXOLF� V\VWHP� LV� JHQHUDWLQJ� ZHDU� PHWDO�� WKH� ZHDU� PHWDO� FRQFHQWUDWLRQ� LQ� WKH� K\GUDXOLF� RLO� VDPSOH� ZLOO� EH�
VLJQLILFDQWO\�KLJKHU�WKDQ�WKH�ZHDU�PHWDO�FRQFHQWUDWLRQ�LQ�WKH�OXEH�RLO�VDPSOH��
�
�
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�
(1*,1(�� )����*(�����
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�
-2$3�$720,&�(0,66,21�52752'(�
�

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

$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� �� �� �� �� �� �� �� �� � �� ��

1RUPDO�5DQJH� ���� ���� ���� ���� ����� ���� ���� ���� ���� � ����� ����

0DUJLQDO�5DQJH�� ����� ���� ���� ���� ������ ���� ���� ���� �� � ������ ��

+LJK�5DQJH� ������ �� �� �� ������ �� �� �� �� � ������ ��

$EQRUPDO� ���� ��� �� ���� ���� ���� ��� ��� ��� ��� ���� ���

�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
)H�������	� 9� 0R� 7\SLFDO� DOO�PDLQ� HQJLQH�� DFFHVVRU\� JHDUER[� DQG� LQOHW� JHDUER[� EHDULQJ� UDFHV� DQG�

EDOOV�UROOHUV�
�
)H�� 	� 1L� $J� $OO�PDLQ�HQJLQH��DFFHVVRU\�JHDUER[�DQG�LQOHW�JHDUER[�EHDULQJ�FDJHV�
�
)H�� 	� 1L� &U� *HDU�JHDUVKDIWV� LQ�DFFHVVRU\�JHDUER[�DQG� LQOHW�JHDUER[��DIW� OXEH�VFDYHQJH�SXPS�

FRXSOLQJ�VKDIW�
�
&U�� � � � 0D\� EH� XVHG� RQ� VRPH� EHDULQJ� MRXUQDOV� GXULQJ� UHZRUN� �� UHTXLUHG� RQ� /3� VKDIW�

MRXUQDOV�IRU�1RV����DQG���EHDULQJ�DQG�RQ�+3�VKDIW�ERUH�IRU�1R����RXWHU�ULQJ�
�
)H�� 	� &U� 1L� &X� )UDPH�ODE�VHDOV��URWDWLQJ�ODE�VHDOV�DQG�LQOHW�JHDUER[�KRXVLQJ�
�
)H�� 	� &U� � � &DUERQ�VHDO�KRXVLQJV�
�
)H�� � � � � 6HDO�UDFHV��ORRVH�1R����EHDULQJ�ORFNLQJ�QXW�
�
7L� � � � � � )DQ� IUDPH��VXPS�KRXVLQJV��IZG�DQG�PLG��� IDQ�DQG�+3&�VKDIWV��1R���� URWDWLQJ�DLU�

VHDO�
�
1L� � 	� &U� )H� � 7XUELQH�IUDPH�DQG�/37�VKDIW�
�
)H�� 	� &X� � � /XEH�VXSSO\�DQG�VFDYHQJH�SXPS�
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(1*,1(�� )����*(������&RQW���
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�
)H�� 	� &U� 1L� � $OWHUQDWRU�URWRU�KXE�
�
$O� � � � � � $OWHUQDWRU�VWDWRU�KRXVLQJ�DQG�DFFHVVRU\�JHDUER[�KRXVLQJ�
�
)H�� 	� 6L� � � $OWHUQDWRU�FRUH�ODPLQDWLRQV�
�
)H�� 	� 7L� 1L� � /RRVH�1R����EHDULQJ�ORFNLQJ�QXW�
�
)H�� 	� 7L� � � /RRVH�1R����EHDULQJ�ORFNLQJ�QXW��IUDPH�RU�VKDIW�ZHDU�LQ�IRUZDUG�RU�PLG�VXPS�
�
��� +LVWRULFDOO\�� KLJK� RU� DEQRUPDO�ZHDU�PHWDO� OHYHOV� KDYH� EHHQ�W UDFNHG� WR� HQJLQH� DFFHVVRU\� LWHP� IDLOXUHV��0DLQ�
HQJLQH�EHDULQJ�IDLOXUHV�RQ�WKH�)�����HQJLQH�DUH�W\SLFDOO\�FDXVHG�E\�VSDOOLQJ�ZKLFK�LV�GHWHFWHG�E\�WKH�TXDQWLWDWLYH�
GHEULV� PRQLWRU� 4'0�� %HDULQJ� IDLOXUHV�PD\� RFFXU� ZLWKRXW� DQ\� LQGLFDWLRQ� UHIOHFWHG� LQ� WKH� -2$3� DQDO\VLV�� 4'0�
LQVSHFWLRQ�DQG�-2$3�DQDO\VLV�UHVXOWV�PD\�EH�XVHG�WRJHWKHU�WR�LQFUHDVH�WKH�DFFXUDF\�RI�WKH�HYDOXDWLRQ�SURFHVV�IRU�
WKH�)�����HQJLQH��
�
��� 4'0�VKDOO�EH�LQVSHFWHG�ZKHQ�LQFUHDVHV�LQ�-2$3�ZHDU�PHWDO�FRQFHQWUDWLRQV�FDXVH�FRQFHUQ�RU�ZKHQ�WKH�2$3�
ODE�UHTXHVWV�D�VSHFLDO�UHG�FDS�VDPSOH��'HEULV�RQ�WKH�4'0�PD\�LQGLFDWH�SDUW�GLVWUHVV��
�
POTENTIAL SOURCES OF WEAR METAL 
�
��� 0DLQ�%HDULQJV�RU�*HDUER[HV��
�
� D�� $�VXGGHQ�LQFUHDVH�RI�LURQ�)H�PD\�LQGLFDWH�PDLQ�EHDULQJ�GLVWUHVV��VPDOO�DPRXQWV�RI�VLOYHU�$J�DQG�QLFNHO�1L�
PD\�DFFRPSDQ\�WKH�)H��
�
� E�� $�PRGHUDWH�LQFUHDVLQJ�WUHQG�RI�)H�PD\�LQGLFDWH�H[FHVVLYH�ZHDU�RI�JHDUV�DQG�JHDU�VKDIWV�VSOLQHV��
�
� F�� )RU�D�FRQILUPHG�VLJQLILFDQW�WLWDQLXP�7L�UHDGLQJV������330�IRU�HPLVVLRQ�URWURGH��WKH�QXPEHUV���DQG����DQG�
SRVVLEO\�QXPEHU���EHDULQJ�LQQHU�UDFHV�PD\�EH�WXUQLQJ�RQ�WKH�LQQHU�UDFH�MRXUQDOV��
�

NOTES 
�
,I�D�VLJQLILFDQW�ULVH�LQ�)H�DFFRPSDQLHV�7L��WKLV�PD\�LQGLFDWH�D�ORRVH�QXPEHU���ORFNQXW��
�
� G�� ,QFUHDVLQJ�FKURPLXP�&U�PD\� LQGLFDWH� WKH� LQQHU� UDFH�PD\�EH�VSLQQLQJ�RQ� WKH�QXPEHUV���DQG���EHDULQJ�
MRXUQDOV��
�
� H�� $Q�DEQRUPDO�ULVH�LQ�)H�PD\�EH�DFFRPSDQLHG�E\�ULVHV�LQ�7L�RU�1L��
�
��� $FFHVVRU\�,WHPV��
�
� D�� /XEH�DQG�VFDYHQJH�SXPS�GLVWUHVV�PD\�EH�LQGLFDWHG�E\�LQFUHDVLQJ�WUHQGV�LQ�)H�DQG�FRSSHU�&X�WRJHWKHU��
$O�PD\�DFFRPSDQ\�WKH�)H�DQG�&X��
�
��� *HDUER[��
�

D�� ,QFUHDVLQJ� WUHQGV� LQ� )H�PD\� LQGLFDWH� JHDUER[� SUREOHPV�� $O� DQG� $J� ZHDU� PHWDOV� PD\� DFFRPSDQ\� WKH�
LQFUHDVH�LQ�)H��
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�
��� 0LVFHOODQHRXV��
�
� D�� +LJK�VLOLFRQ�6L� LQGLFDWHV�RLO�FRQWDPLQDWLRQ��SRVVLEO\�IURP�WKH�RLO�VHUYLFLQJ�FDUW��7KH�RLO�VHUYLFLQJ�FDUW�DQG�
HQJLQH�VKDOO�EH�FKHFNHG�IURP�FRQWDPLQDWLRQ�DQG��LI�FRQWDPLQDWLRQ�LV�FRQILUPHG��ERWK�RLO�VHUYLFLQJ�FDUW�DQG�HQJLQH�
�
�VKDOO�EH�GUDLQHG�DQG�IOXVKHG�WR�UHPRYH�WKH�6L�FRQWDPLQDWLRQ��3RVW�PDLQWHQDQFH�VDPSOHV�IURP�WKH�HQJLQH�DQG�RLO�
VHUYLFLQJ�FDUW��LI�DSSOLFDEOH�VKDOO��EH�DQDO\]HG�E\�WKH�2$3�ODERUDWRU\�SHUVRQQHO�WR�HQVXUH�DOO�6L�FRQWDPLQDWLRQ�KDV�
EHHQ�UHPRYHG��
�
� E�� ,QGLFDWLRQV�RI�OHDG�3E�DUH�QRW�LQGLFDWLYH�RI�D�QHHG�IRU�IXUWKHU�WURXEOHVKRRWLQJ��3E�UHVLGXH�LV�D�UHVXOW�RI�WKH�
WXEH�IRUPLQJ�SURFHVV��
�
� F�� ,QFUHDVH�RU�DEQRUPDO�330�OHYHOV�RI�]LQF�=Q��0J��RU�PRO\EGHQXP�0R��ZLWK�QR�VLJQLILFDQW�DFFRPSDQ\LQJ�
ZHDU�PHWDOV�DUH�QRW�FDXVH�IRU�HQJLQH�UHPRYDO��KRZHYHU��ZKHQ�DEQRUPDO�WUHQGV�RU�OHYHOV�RFFXU�IRU�=Q��0J��RU�0R��
WKH�RLO�FDUW�VKDOO�EH�FKHFNHG�IRU�FRQWDPLQDWLRQ��7KH�HQJLQH�VKDOO�EH�GUDLQHG�DQG�IOXVKHG�WR�UHPRYH�=Q��0J��RU�0R��
FRQWDPLQDWLRQ��3RVW�PDLQWHQDQFH�VDPSOHV�IURP�WKH�HQJLQH�DQG�RLO�VHUYLFLQJ�FDUW��LI�DSSOLFDEOH��VKDOO�EH�DQDO\]HG�
E\�WKH�2$3�ODERUDWRU\�SHUVRQQHO�WR�HQVXUH�DOO�FRQWDPLQDWLRQ�KDV�EHHQ�UHPRYHG��
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�
-2$3�$720,&�(0,66,21�52752'(�
�

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

1$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� �� �� �� �� �� �� �� �� � �� ��

1RUPDO�5DQJH� ���� ���� ���� ���� ����� ���� ���� ���� ���� � ����� ����

0DUJLQDO�5DQJH�� ����� ���� ���� ���� ������ ���� ���� ���� �� � ������ ��

+LJK�5DQJH� ������ �� �� �� ������ �� �� �� �� � ������ ��

$EQRUPDO� ���� ��� ��� ���� ���� ���� ��� ��� ��� ��� ���� ���
1,I� WKH� FDOFXODWHG� 330� WUHQG� YDOXH� LV� HTXDO� WR� RU� JUHDWHU� WKDQ� WKH� WUHQG� 330� YDOXH� OLPLW�� WKH� HQJLQH� KDV� DQ�
DEQRUPDO�WUHQG��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
)H�������	� &U� 9� 0R� 7\SLFDO�DOO�PDLQ�HQJLQH��DFFHVVRU\�JHDUER[�DQG�LQOHW�JHDUER[�EHDULQJ�UDFHV�DQG�

EDOOV�UROOHUV�
�
)H�� 	� 1L� $J� $OO�PDLQ�HQJLQH��DFFHVVRU\�JHDUER[�DQG�LQOHW�JHDUER[�EHDULQJ�FDJHV�
�
)H�� 	� 1L� &U� *HDU�JHDUVKDIWV�LQ�DFFHVVRU\�JHDUER[�DQG�LQOHW�JHDUER[�
�
&U�� � � � 0D\� EH� XVHG� RQ� VRPH� EHDULQJ� MRXUQDOV� GXULQJ� UHZRUN� �� UHTXLUHG� RQ� /3� VKDIW�

MRXUQDOV�IRU�1RV����DQG���EHDULQJ�DQG�RQ�+3�VKDIW�ERUH�IRU�1R����RXWHU�ULQJ�
�
)H�� 	� &U� 1L� &X� )UDPH�ODE�VHDOV��URWDWLQJ�ODE�VHDOV�DQG�LQOHW�JHDUER[�KRXVLQJ�
�
)H�� 	� &U� � � &DUERQ�VHDO�KRXVLQJV�
�
)H�� � � � � 6HDO�UDFHV��ORRVH�1R����EHDULQJ�ORFNLQJ�QXW�
�
7L� � � � � � )DQ�IUDPH��VXPS�KRXVLQJV��IZG�DQG�PLG���IDQ�DQG�+3&�VKDIWV��1R����URWDWLQJ�DLU�

VHDO�
1L� � 	� &U� )H� � 7XUELQH�IUDPH�DQG�/37�VKDIW�
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�
)H�� 	� &X� � � /XEH�VXSSO\�DQG�VFDYHQJH�SXPS�
�
)H�� 	� &U� 1L� � $OWHUQDWRU�URWRU�KXE�
�
$O� � � � � � $OWHUQDWRU�VWDWRU�KRXVLQJ��DFFHVVRU\�JHDUER[�KRXVLQJ�
�
)H�� 	� 6L� � � $OWHUQDWRU�FRUH�ODPLQDWLRQV�
�
)H�� 	� 7L� 1L� � /RRVH�1R����EHDULQJ�ORFNLQJ�QXW�
�
)H�� 	� 7L� � � /RRVH�1R����EHDULQJ�ORFNLQJ�QXW��IUDPH�RU�VKDIW�ZHDU�LQ�IRUZDUG�RU�PLG�VXPS�
�
$J�� 	�� &X� 0J� =Q� � � &RQWDPLQDWHG�ZLWK���:���DXWRPRWLYH�RLO�  
 
RECOMMENDATIONS, DIRECTIONS AND REQUIREMENTS 
 
��� +LVWRULFDOO\��KLJK�RU�DEQRUPDO�ZHDU�PHWDO� OHYHOV�KDYH�EHHQ� WUDFNHG� WR�HQJLQH�DFFHVVRU\� LWHP�IDLOXUHV��0DLQ�
HQJLQH�EHDULQJ�IDLOXUHV�DUH�W\SLFDOO\�FDXVHG�E\�VSDOOLQJ��ZKLFK�LV�GHWHFWHG�E\�FKLS�GHWHFWRUV��%HDULQJ�IDLOXUHV�PD\�
RFFXU�ZLWKRXW�DQ\�LQGLFDWLRQ�UHIOHFWHG� LQ� WKH�-2$3�DQDO\VLV��&KLS�GHWHFWRU�LQVSHFWLRQ�UHVXOWV�DQG�-2$3�DQDO\VLV�
UHVXOWV�PD\�EH�XVHG�WRJHWKHU�WR�LQFUHDVH�WKH�DFFXUDF\�RI�WKH�HYDOXDWLRQ�SURFHVV��
�
��� &KLS�GHWHFWRUV�VKDOO�EH�LQVSHFWHG�ZKHQ�LQFUHDVHV�LQ�WKH�-2$3�ZHDU�PHWDO�FRQFHQWUDWLRQV�FDXVH�FRQFHUQ�RU�
ZKHQ�WKH�2$3�ODE�UHTXHVWV�D�VSHFLDO�VDPSOH��'HEULV�RQ�WKH�FKLS�GHWHFWRU�PD\�LQGLFDWH�SDUW�GLVWUHVV��
�
��� :KHQ�DQ�HQJLQH�KDV�D�ZHDU�PHWDO�FRQFHQWUDWLRQ�LQ�WKH�KLJK�UDQJH��RU�D�WUHQG�DSSURDFKLQJ�WKH�DEQRUPDO�OLPLW��
WKH�HQJLQH�VKDOO�EH�SODFHG�RQ�VXUYHLOODQFH�ZLWK�7�2��8��6������
�
��� ,I�DQ�HQJLQH�KDV�EHHQ�GLVDVVHPEOHG� IRU� LQVSHFWLRQ�GXH�WR�ZHDU�PHWDO�FRQFHQWUDWLRQ� OLPLWV�EHLQJ�H[FHHGHG��
WKDW�HQJLQH�VKDOO�EH�SODFHG�RQ�VXUYHLOODQFH�LQ�DFFRUGDQFH�ZLWK�7�2��8��6������
�
��� $Q\� ZHDU� PHWDO� FRQFHQWUDWLRQ� ZKLFK� UHTXLUHV� WKH� HQJLQH� WR� EH� SODFHG� RQ� VXUYHLOODQFH� RU� UHTXLUHV� HQJLQH�
PDLQWHQDQFH�VKDOO�EH�FRQILUPHG�E\�DQDO\]LQJ�D�VHFRQG�VDPSOH�WDNHQ�IURP�WKH�VXVSHFW�HQJLQH��7KH�EDVH�HQJLQH�
PDQDJHU�VKDOO�EH�QRWLILHG�RI�DQ\�VSHFLDO�VDPSOH�UHTXHVWV�DQG�HQJLQH�VXUYHLOODQFH�FRGH�FKDQJHV��
�
��� :KHQ� DQ�H QJLQH� LV� RQ� VXUYHLOODQFH�� RLO� ILOWHU� DQG� FKLS� GHWHFWRU� LQVSHFWLRQV� VKDOO� EH� DFFRPSOLVKHG� E\� WKH�
DSSURSULDWH�SHUVRQQHO�HDFK�WLPH�DQ�RLO�VDPSOH�LV�WDNHQ��5HVXOWV�ZLOO�EH�UHSRUWHG�WR�WKH�2$3�ODERUDWRU\�DQG�EDVH�
HQJLQH�PDQDJHU��$JDLQ��-2$3�DQDO\VLV�DQG�FKLS�GHWHFWRU�LQVSHFWLRQ�UHVXOWV�VKDOO�EH�XVHG�WRJHWKHU�WR�HIIHFWLYHO\�
HYDOXDWH�WKH�FRQGLWLRQ�RI�WKH�HQJLQH��
�
��� :KHQ�DQ�HQJLQH�LV�RQ�VXUYHLOODQFH��RLO�VDPSOHV�VKDOO�EH�GUDZQ�DIWHU�HDFK�IOLJKW�DQG�DQDO\VLV�UHVXOWV�VKDOO�EH�
NQRZQ�EHIRUH�WKH�QH[W�IOLJKW��$OO�IO\LQJ�LV�UHVWULFWHG�WR�WKH�ORFDO�DUHD��
�
��� $Q�HQJLQH�RQ�VXUYHLOODQFH�PD\�EH�RSHUDWHG�IRU�PDLQWHQDQFH�RU� WHVW�FHOO�RSHUDWLRQV�DV� ORQJ�DV�VDPSOHV�DUH�
WDNHQ�DQG�DQDO\]HG�DQG� UHVXOWV� UHFHLYHG�DW� LQWHUYDOV�QRW� WR�H[FHHG�RQH�KRXU�HQJLQH� RSHUDWLQJ� WLPH��8QGHU�QR�
FLUFXPVWDQFHV�VKDOO�DQ�HQJLQH�EH�RSHUDWHG�SDVW�WKH�RQH�KRXU�WLPH�ZLWKRXW�KDYLQJ�WKH�VDPSOH�UHVXOWV��
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�
��� :KHQ�DQ�HQJLQH�LV�RQ�VXUYHLOODQFH��DQ\�RI�WKH�IROORZLQJ�UHTXLUH�PDLQWHQDQFH�DFWLRQ�WR�FRUUHFW�WKH�SUREOHP�V���
�

D�� ,I�DQ\�ZHDU�PHWDO�FRQFHQWUDWLRQ�OHYHO�PRYHV�LQWR�WKH�KLJKHU�UDQJH��L�H��PDUJLQDO�WR�KLJK���
�
E�� 7KH�ZHDU�PHWDO�WUHQG�FRQWLQXHV�WR�LQFUHDVH��

�
F�� &KLSV�DUH�IRXQG�RQ�WKH�FKLS�GHWHFWRU��

�
G�� :KHQ�D�ZHDU�PHWDO�FRQFHQWUDWLRQ�OHYHO�LV�LQ�WKH�DEQRUPDO�FDWHJRU\��

�
H�� :KHQ�HOHPHQW�V��H[FHHG�WKH�DEQRUPDO�WUHQG�OLPLW���

�
����(QJLQHV�ZLWK�OHVV�WKDQ�����KRXUV�HQJLQH�RSHUDWLQJ�WLPH�VLQFH�QHZ�PD\�W\SLFDOO\�LQFUHDVH�LQWR�WKH�PDUJLQDO�RU�
KLJK� UDQJH� IRU� )H� GXH� WR� LQLWLDO� EUHDN�LQ� RI� VHDOV�� HWF�� +RZHYHU�� WKH� )H� UHDGLQJ� LV� QRW� LQGLFDWLYH� RI� DFWXDO�
FRPSRQHQW� IDLOXUH��HIIHFWLYH�-2$3�DQDO\VLV�DQG�FKLS�GHWHFWRU� LQVSHFWLRQV�DUH�HVVHQWLDO�� ,I�DOO�RWKHU�ZHDU�PHWDOV�
FRQFHQWUDWLRQV�DUH�QRUPDO��WKH�)H�WUHQG�LV�QRUPDO�DQG�FKLS�GHWHFWRU�LQVSHFWLRQ�LV�QRUPDO��WKHQ�WKH�HQJLQH�PD\�EH�
UHWXUQHG�WR�QRUPDO�VXUYHLOODQFH��
�
����)����*(�����HQJLQH�PD[LPXP�DOORZDEOH�FRQVXPSWLRQ� LV������JDOORQV�SHU�KRXU��&RQVXPSWLRQ� LQVSHFWLRQ� LV�
UHFRPPHQGHG� DW� HYHU\� VHUYLFLQJ� �FDOFXODWHG��� ,I� PD[LPXP� FRQVXPSWLRQ� UDWH� LV� H[FHHGHG�� WURXEOHVKRRW� SHU�
DSSOLFDEOH�WHFKQLFDO�RUGHU�8��6������
�
POTENTIAL SOURCES OF WEAR METALS 
�
��� 0DLQ�EHDULQJV�RU�JHDUVKDIWV��

�
D�� $� VXGGHQ� LQFUHDVH� RI� )H� PD\� LQGLFDWH� PDLQ� EHDULQJ� GLVWUHVV�� VPDOO� DPRXQWV� RI� $J� DQG� 1L� PD\�

DFFRPSDQ\�WKH�)H��
�
E�� $�PRGHUDWH�LQFUHDVLQJ�WUHQG�RI�)H�PD\�LQGLFDWH�H[FHVVLYH�ZHDU�RI�JHDUV�DQG�JHDUVKDIW�VSOLQHV��

�
F�� )RU�D�FRQILUPHG�VLJQLILFDQW�7L�UHDGLQJ������330��� WKH�QXPEHUV���DQG����DQG�SRVVLEO\�QXPEHU���EHDULQJ�

LQQHU�UDFHV�PD\�EH�WXUQLQJ�RQ�WKH�LQQHU�UDFH�MRXUQDOV��
�

G�� ,QFUHDVLQJ�&U�PD\�LQGLFDWH�WKH�LQQHU�UDFH�PD\�EH�VSLQQLQJ�RQ�WKH�QXPEHUV���DQG���EHDULQJ�MRXUQDOV��
�

H�� $Q�DEQRUPDO�ULVH�LQ�)H�PD\�LQGLFDWH�D�ORRVH�1R����EHDULQJ�ORFNLQJ�QXW��WKLV�PD\�EH�DFFRPSDQLHG�E\�ULVHV�
LQ�7L�RU�1L��
�
��� $FFHVVRU\� LWHPV�� �/XEH�DQ G�VFDYHQJH�SXPS�GLVWUHVV�PD\�EH� LQGLFDWHG� E\� LQFUHDVLQJ� WUHQGV� LQ�)H�DQG�&X�
WRJHWKHU��$O�PD\�DFFRPSDQ\�WKH�)H�DQG�&X��
�
��� *HDUER[��
�
� D�� ,QFUHDVLQJ�WUHQGV� LQ�)H�PD\� LQGLFDWH�JHDUER[�SUREOHPV��$O�DQG�$J�ZHDU�PHWDOV�PD\�DFFRPSDQ\LQJ�WKH�
LQFUHDVH�LQ�)H��
�
� E�� &KURPH� SODWLQJ� PD\� EH� XVHG� IRU� UHSDLU� RI� JHDUER[� EHDULQJ� MRXUQDOV�� ,QFUHDVLQJ� &U� PD\� LQGLFDWH� WKH�
EHDULQJ�UDFH�PD\�EH�VSLQQLQJ�RQ�WKH�MRXUQDOV��
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�
��� 0LVFHOODQHRXV��
�

D�� +LJK�6L� LQGLFDWHV� RLO� FRQWDPLQDWLRQ�� SRVVLEO\� IURP� WKH� RLO� VHUYLFLQJ� FDUW�� 7KH� RLO� VHUYLFLQJ� FDUW� VKDOO� EH�
FKHFNHG�IRU�FRQWDPLQDWLRQ�DQG��LI�FRQWDPLQDWLRQ�LV�FRQILUPHG��VKDOO�EH�GUDLQHG�DQG�IOXVKHG��7KH�HQJLQH�VKDOO�EH�
GUDLQHG�DQG� IOXVKHG� WR� UHPRYH�6L� FRQWDPLQDWLRQ��3RVW�PDLQWHQDQFH�VDPSOHV� IURP� WKH�HQJLQH� DQG�RLO� VHUYLFLQJ�
FDUW��LI�DSSOLFDEOH��VKDOO�EH�DQDO\]HG�E\�WKH�2$3�ODERUDWRU\�WR�DVVXUH�DOO�6L�FRQWDPLQDWLRQ�KDV�EHHQ�UHPRYHG��

�
E�� ,QGLFDWLRQV�RI�3E�DUH�QRW�LQGLFDWLYH�RI�D�QHHG�IRU�IXUWKHU�WURXEOHVKRRWLQJ��3E�UHVLGXH�LV�D�UHVXOW�RI�WKH�WXEH�

IRUPLQJ�SURFHVV��
�

F�� ,QFUHDVHV�RU�DEQRUPDO�OHYHOV�RI�=Q�RU�0R��ZLWK�QR�VLJQLILFDQW�DFFRPSDQ\LQJ�ZHDU�PHWDOV�DUH�QRW�FDXVH�IRU�
HQJLQH�UHPRYDO��+RZHYHU��ZKHQ�DEQRUPDO� WUHQGV�RU� OHYHOV�RFFXU� IRU�=Q�RU�0R�� WKH�RLO�FDUW�VKDOO�EH�FKHFNHG�IRU�
FRQWDPLQDWLRQ��
�
� G�� $� ULVH� LQ� $J� DFFRPSDQLHG� E\� D�U LVH� LQ� =Q�� 0J�� RU� &X� FDQ� EH� DQ� LQGLFDWLRQ� WKDW� WKH� HQJLQH� KDV� EHHQ�
FRQWDPLQDWHG�ZLWK�DXWRPRWLYH�RLO����:������:����HWF����$J��=Q��&X��DQG�0J�VKRXOG�VWDELOL]H�DIWHU�WKH�HQJLQH�KDV�
EHHQ�GUDLQHG�DQG�IOXVKHG��$�$J�WUHQG�ZLWKRXW�0J�RU�=Q��RU�RQH�ZKLFK�GRHV�QRW�VWDELOL]H�DIWHU�WKH�GUDLQ�DQG�IOXVK�LV�
DQ�LQGLFDWLRQ�WKDW�DQ�HQJLQH�EHDULQJ� LV�GHWHULRUDWLQJ��=Q�OHYHOV�PD\�UHPDLQ�KLJK�DIWHU�WKH����IOLJKW�KRXUV�RI� ORFDO�
RSHUDWLRQ��7KLV�LV�QRUPDO�SURYLGHG�WKHUH�LV�D�JHQHUDO�GHFUHDVLQJ�WUHQG�LQ�=Q�OHYHOV��$XWRPRWLYH�RLO�FRQWDPLQDWLRQ�
ZLOO�QRW�FDXVH�VLJQLILFDQW�GDPDJH�WR�RLO�V\VWHP�FRPSRQHQWV��7KH�RLO�VHUYLFLQJ�FDUWV�VKRXOG�DOVR�EH�LQVSHFWHG�IRU�
FRQWDPLQDWLRQ��&DUWV�IRXQG�WR�EH�FRQWDPLQDWHG�VKRXOG�DOVR�EH�GUDLQHG�DQG�IOXVKHG��
�

H���� ,I�GDUNHQLQJ�RI�WKH�RLO�RFFXUV��WKH�PRVW�LPPHGLDWH�FRQFHUQ�LV�RYHUKHDWLQJ�RI�WKH�RLO���2LO�RYHUKHDWLQJ�ZLOO�
JHQHUDOO\�EH�HYLGHQFHG�E\�GDUNHQLQJ�RI� WKH�RLO�� DFFRPSDQLHG�E\�D�EXUQHG�RLO� VPHOO�� �% ODFN�RLO�PD\�DOVR�EH�DQ�
LQGLFDWLRQ�RI�DEQRUPDO�FDUERQ�VHDO�ZHDU��
�
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)H� $J� $O� &U� &X� 0J� 1L� 7L� 6L� %� =Q�

$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV�
�

�� �� �� �� �� �� �� �� 1�$� � �

1RUPDO�5DQJH� ���� ���� ���� ���� ���� ���� ���� ���� ����� � �

0DUJLQDO�5DQJH�� ���� 1�$� ���� �� ���� �� �� ���� 1�$� � �

+LJK�5DQJH� ���� �� ���� �� ���� �� �� ���� 1�$� � �

$EQRUPDO� ���� ��� ���� ��� ���� ��� ��� ���� ���� ��� ���

�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
)�����GHFLVLRQ�PDNLQJ�JXLGHOLQHV��
�
���7HDUGRZQ�PDLQWHQDQFH� IRU� WKH�)����� LV�GLUHFWHG�ZLWKLQ� WKH�)���� LQWHJUDWHG�PDLQWHQDQFH� LQIRUPDWLRQ�V\VWHP�
�,0,6��E\�DGYDQFHG�HQJLQH�IDLOXUH�UHVROXWLRQ��$()5���(QJLQH�-2$3�GDWD�VKRXOG�EH�ORDGHG�LQWR�WKH�,0,6�GDWDEDVH�
YLD�WKH�-2$3�KLVWRU\�ZLQGRZ�DFFHVVHG�IURP�WKH�,0,6�GHVNWRS��7KH�$()5�WUHQGLQJ�IXQFWLRQ�ZLOO�DQDO\]H�WKH�-2$3�
GDWD� DQG� VHW� D� IDLOXUH� UHSRUW� FRGH� �)5&�� IRU� DQ\� DEQRUPDO� WUHQG� RU� OLPLW� H[FHHGDQFHV�� -2$3� )5&V� DUH� WKHQ�
XWLOL]HG�WR�FUHDWH�D�-&1�GLUHFWLQJ�WKH�DSSURSULDWH�HQJLQH�WHDUGRZQ�PDLQWHQDQFH��
�
��� $Q\�VDPSOH�YDOXH�ZKLFK�UHTXLUHV� WKH�HQJLQH� WR�EH�SODFHG�XQGHU�VXUYHLOODQFH�RU� UHTXLUHV� WHDUGRZQ�VKDOO�EH�
FRQILUPHG�E\� D�U HEXUQ��2QO\� WKH� UHEXUQ� VDPSOH� YDOXHV� VKDOO� EH� ORDGHG� LQWR� WKH� ,0,6�GDWDEDVH��3URSHU� HQJLQH�
SHUVRQQHO� VKDOO� EH� QRWLILHG� LPPHGLDWHO\��:KHQ� DQ�H QJLQH� LV� SXW� RQ� VXUYHLOODQFH�� UHTXHVW� IRU� RLO� ILOWHU� DQG� FKLS�
GHWHFWRU� LQVSHFWLRQ�ZLOO�EH�PDGH��:KHQ�DQ�HQJLQH� LV�RQ�VXUYHLOODQFH��DOO�FKLS�GHWHFWRUV�DUH�WR�EH�FKHFNHG�HDFK�
WLPH�DQ�RLO�VDPSOH�LV�WDNHQ��
�
��� :KHQ�D�)�����HQJLQH�LV�RQ�VXUYHLOODQFH��RLO�VDPSOHV�PXVW�EH�GUDZQ�DIWHU�HDFK�IOLJKW�DQG�DQDO\VLV�UHVXOWV�PXVW�
EH�NQRZQ�EHIRUH�WKH�QH[W�IOLJKW��DOO�FKLS�GHWHFWRUV�PXVW�EH�FKHFNHG�HDFK�WLPH�D�VDPSOH�LV�GUDZQ��'XULQJ�JURXQG�
RU�WHVW�FHOO�RSHUDWLRQ�RI�DQ�HQJLQH�RQ�VXUYHLOODQFH��RLO�VDPSOHV�PXVW�EH�GUDZQ�DW�LQWHUYDOV�QR�ORQJHU�WKDQ�RQH�KRXU�
WRWDO�RSHUDWLQJ�WLPH��$IWHU�DQ�RLO�VDPSOH� LV�GUDZQ�� WKH�HQJLQH�PD\�QRW�EH�UXQ�IRU�PRUH�WKDQ�RQH�KRXU�EHIRUH�RLO�
DQDO\VLV�UHVXOWV�DUH�DYDLODEOH��
�
���7KH�PDLQ�HQJLQH�EHDULQJ�PD\�IDLO�ZLWKRXW�LQGLFDWLRQ�UHIOHFWHG�LQ�WKH�-2$3�DQDO\VLV��6SDOOLQJ�RI�WKHVH�EHDULQJV�
LV�GHWHFWHG�E\�FKLS�GHWHFWRUV��
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���(QJLQH�WHDUGRZQ�RU�VXUYHLOODQFH�LV�UHTXLUHG�IRU�DQ\�RI�WKH�IROORZLQJ��
� D��$Q\�ZHDUPHWDO�H[FHHGV�WKH�DEQRUPDO�OLPLW��7HDUGRZQ�LV�UHTXLUHG�
�
� E��:HDUPHWDO� LQFUHDVH�E\� WKH�YDOXH�RI� WKHLU�DEQRUPDO� WUHQG�ZLWKLQ�D����KRXU�HQJLQH�RSHUDWLQJ�SHULRG� �WRWDO�
RSHUDWLQJ�WLPH���6XUYHLOODQFH�LV�UHTXLUHG�IRU�D����KRXU�WRWDO�RSHUDWLQJ�WLPH�SHULRG��
� �
� F�� :KLOH� RQ� VXUYHLOODQFH� IRU� )H�� )H� LQFUHDVHV� DERYH� WKH� YDOXH� WKDW� FDXVHG� VXUYHLOODQFH� E\� DQ\� DPRXQW��
7HDUGRZQ�LV�UHTXLUHG��
�

G�� :KLOH� RQ�V XUYHLOODQFH� IRU� 7L�� 7L� LQFUHDVHV� DERYH� DQ\� RWKHU� VDPSOH� WDNHQ� GXULQJ� VXUYHLOODQFH� E\� WKH�
DEQRUPDO�WUHQG�YDOXH��7HDUGRZQ�LV�UHTXLUHG��

�
H�� )H� LQFUHDVHV�E\� WKH�VLQJOH�VDPSOH� MXPS� OLPLW� ���330�RU�PRUH��EHWZHHQ�DQ\� WZR�FRQVHFXWLYH�VDPSOHV��

7HDUGRZQ�LV�UHTXLUHG��
�

I�� $OO� HQJLQHV� ZKLFK� KDYH� EHHQ� GLVDVVHPEOHG� IRU� LQVSHFWLRQ� GXH� WR� )H� OLPLWV� EHLQJ� H[FHHGHG� DUH� WR� EH�
SODFHG�RQ�VXUYHLOODQFH�IRU����KRXUV�WRWDO�RSHUDWLQJ�WLPH�IROORZLQJ�UHSDLU��

�
���:KHQ�VLOLFRQ��6L��UHDFKHV�RU�H[FHHGV����330�LQ�DQ\�WZR�FRQVHFXWLYH�VDPSOHV��SHUIRUP�)����,0,6�WDVN��WHVW�
HQJLQH�±�SHUIRUP�RLO�FRQWDPLQDWLRQ�FKHFN�UXQ���OFQ�D��������RU�VXLWDEOH�GUDLQ�DQG�IOXVK�SURFHGXUH��
�
:HDUPHWDO�VRXUFHV���)H�DQG�7L�DUH�VLJQLILFDQW�ZHDUPHWDOV�LQ�WKLV�HQJLQH��
�
)H�
��1R��������������DQG���PDLQVKDIW�EDOOV�UROOHU�EHDULQJV��LQFOXGLQJ�UDFHV�DQG�UROOLQJ�HOHPHQWV��
��)URQW��PLG��DQG�UHDU�FRPSDUWPHQWV�
��8SSHU�WRZHUVKDIW�SLQLRQ�JHDU���EXOO�JHDU���PLG�FRPSDUWPHQW�
��8SSHU�WRZHUVKDIW�EDOO���UROOHU�EHDULQJV���PLG�FRPSDUWPHQW�
��$FFHVVRU\�EDOO���UROOHU�EHDULQJV���JHDUER[�
��1R����EHDULQJ�LQQHU�ULQJ�VSLQQLQJ�RQ�WKH�EXOO�JHDU�±�PLG�FRPSDUWPHQW�
��&DUERQ�VHDO�UXQQHUV���IURQW��PLG��DQG�UHDU�FRPSDUWPHQWV�
��*HDU�URWRU�ZHDU���PDLQ�RLO�SXPS�
�
$J�
�� 0DLQVKDIW�� XSSHU� WRZHUVKDIW�� DQG�DF FHVVRU\� EHDULQJ� FDJHV� �VLOYHU� SODWHG�� �� JHDUER[�� IURQW�� PLG�� DQG� UHDU�
FRPSRQHQWV�
��1R����DQG���EHDULQJ�QXWV��VLOYHU�SODWHG����UHDU�FRPSDUWPHQW�
��8SSHU�WRZHUVKDIW�SLQLRQ�JHDU�DQG�JHDUER[�VSLUDO�EHYHO�JHDU��VLOYHU�IODVK����PLG�FRPSDUWPHQW�
��%XVKLQJV�LQ�RLO�SXPS��VLOYHU�LPSUHJQDWHG����PDLQ�RLO�SXPS�
�
NOTE��
�$EQRUPDO�OHYHOV�RI�VLOYHU�FDQ�EH�DWWULEXWHG�WR�PRWRU�RLO�FRQWDPLQDWLRQ��FKHFN�IRU�KLJK�OHYHOV�RI�]LQF��L�H��!��330��
�
)H�	�1L�
��1R����EHDULQJ�LQQHU�ULQJ�DQG�QR����EHDULQJ�LQQHU�ULQJ�VSLQQLQJ�RQ�VKDIW���UHDU�FRPSDUWPHQW�
��1R������FDUERQ�VHDO�KRXVLQJ�UXEELQJ�DJDLQVW�RLO�VOLQJHU�±�UHDU�FRPSDUWPHQW�
��2'�.(
V�VSLQQLQJ�RQ�+37�VKDIW���UHDU�FRPSDUWPHQW�
�
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)H�	�7L�
��1R����EHDULQJ�LQQHU�ULQJ�VSLQQLQJ�RQ�WKH�IDQ�KXE�±�IURQW�FRPSDUWPHQW�
��1R����EHDULQJ�LQQHU�ULQJ�VSLQQLQJ�RQ�WKH�VWXE�VKDIW���PLG�FRPSDUWPHQW�
��1R��������DQG���EHDULQJ�RXWHU�UDFH�ERWWRPLQJ�RQ�KRXVLQJ���IURQW��PLG��DQG�UHDU�FRPSDUWPHQWV�
�� $OO� FDUERQ� VHDO� UXQQHUV� DJDLQVW� VHDO� KRXVLQJV� �H[FHSW� ���� FDUERQ� VHDO� UXQQHU�� �� IURQW�� PLG�� DQG� UHDU�
FRPSDUWPHQWV�
�
1L�
��1R����EHDULQJ�LQQHU�ULQJ�DQG�QR����EHDULQJ�LQQHU�ULQJ�VSLQQLQJ�RQ�VKDIW���UHDU�FRPSDUWPHQW�
��1R������FDUERQ�VHDO�KRXVLQJ�UXEELQJ�DJDLQVW�RLO�VOLQJHU�±�UHDU�FRPSDUWPHQW�
��2'�.(
V�VSLQQLQJ�RQ�+37�VKDIW���UHDU�FRPSDUWPHQW�
� � �
�
7L�
��1R����EHDULQJ�LQQHU�ULQJ�VSLQQLQJ�RQ�WKH�IDQ�KXE�±�IURQW�FRPSDUWPHQW�
��1R����EHDULQJ�LQQHU�ULQJ�VSLQQLQJ�RQ�WKH�VWXE�VKDIW�±�PLG�FRPSDUWPHQW�
��$OO�VHDO�KRXVLQJV���IURQW��PLG��DQG�UHDU�FRPSDUWPHQWV�
��372�VKDIW���JHDUER[�
�
)H��1L��	�&U�
��1R����RU�QR����EHDULQJ�LQQHU�ULQJ�VSLQQLQJ�RQ�LWV�VKDIW�±�UHDU�FRPSDUWPHQW�
�
)H�	�&U�
��1R����RU�QR����EHDULQJ�LQQHU�ULQJ�VSLQQLQJ�RQ�LWV�VKDIW�±�UHDU�FRPSDUWPHQW�
�
0J�
��*HDUER[�KRXVLQJ�
��/XEH�VFDYHQJH�SXPS�KRXVLQJ��PDLQ�RLO�SXPS��
�
$O�
��2LO�SXPS�SRUW�SODWHV�DQG�VOHHYH�
�
&X�	�1L�
��5HDU�FRPSDUWPHQW�DEUDGDEOH�VHDO�PDWHULDO�
�
6L�
�([WHUQDO�FRQWDPLQDQW��L�H��VDQG��GLUW��
�
6Q�
��([WHUQDO�FRQWDPLQDQW��VHUYLFLQJ�FDUW�GHWHULRUDWLRQ���
�
2LO�FDSDFLW\�DQG�FRQVXPSWLRQ�LQIRUPDWLRQ�
�

���7KH�)�����RLO�FDSDFLW\�LV������TXDUWV��
���$OORZDEOH�RLO�FRQVXPSWLRQ�UDWH�LV������JDOORQ�KRXU��
���2LO�OHYHO�LV�GRZQORDGHG�IURP�WKH�HQJLQH�FHGX�DIWHU�HYHU\�IOLJKW�DQG�FRQVXPSWLRQ�UDWH�FDOFXODWHG�DW�WKDW�WLPH��
���0DLQWHQDQFH�DFWLRQ�LV�UHTXLUHG�LI�FRQVXPSWLRQ�UDWH�LV�H[FHHGHG��SHU�WURXEOHVKRRWLQJ�WHFKQLFDO�RUGHU��
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� � � (;$03/(��35,25�72�6859(,//$1&(�

�)25�)(�,1&5($6(�,1����(1*,1(�+2856��

 JOAP 
RECORD 

� ACTION REQUIRED� REASON 

 HRS 
SINCE OIL 
CHANGE 

FE (PPM)� � � �

� ��� �� � � �

� ��� �� � � �

� ��� �� � � �

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

���+56� � � � � �
� ��� �� � � �

� ��� �� ��330
� � �

� ���� �� � 5(%851�2)�7+,6�
6$03/(�5(48,5('�

7+,6�6$03/(�5(35(6(176�$��
��330�,1&5($6(��25�
*5($7(5��:,7+,1�7+(�/$67����
(1*,1(�23(5$7,1*�+2856�

� �����5(%851���� 3/$&(�(1*,1(�21�
6859(,//$1&(�

� 5(%851�9(5,),(6�$&&85$&<�
2)���330�
5($',1*�

�    � �

�
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�)25�)(�,1&5($6(�,1����(1*,1(�+2856��

 JOAP 
RECORD 

� ACTION REQUIRED� REASON 

 HRS 
SINCE OIL 
CHANGE 

FE (PPM)� � � �

� ��� �� � � �

� ��� �� � � �

� ��� �� � � �
���+56� � � � � �

� ��� �� � � �
� � � 5(%851� � �

� ��� �� � � �

� ���� �� � � �

� ���� �� � � �

� � � ��330� 5(%851�2)�
7+,6�6$03/(�
5(48,5('�

7+,6�6$03/(�
5(35(6(176�$��
��330�,1&5($6(��25�
*5($7(5��:,7+,1�7+(�
/$67����(1*,1(�
23(5$7,1*�+2856�

� SURVEILLANCE � � � �

� ���� �� � � �

� ���� ��� � (1*,1(�
7($5'2:1�
5(48,5('�

(1*,1(�7($5'2:1�,6�
5(48,5('�'8(�72�
,1&5($6(�$%29(���330�
:+,&+�&$86('�25,*,1$/�
6859(,//$1&(��
NOTE:�$/62�(;&(('6�
$%1250$/�/,0,7�

�
�
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�
-2$3�$720,&�(0,66,21�52752'(�
�

)H� $J� $O� &U� &X� 0J� %� 6L� =Q�

$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��
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1RUPDO�5DQJH� � � � � � � � � �

0DUJLQDO�5DQJH�� � � � � � � � � �

+LJK�5DQJH� � � � � � � � � �

$EQRUPDO� � � � � � � ��� ��� ���

�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�D�
YDOXH�IRU�WKHVH�HOHPHQWV�H[FHHGV������330��DGYLVH�FXVWRPHU�RI�SRVVLEOH�FRQWDPLQDWLRQ��
�
7KH� )���� (QJLQH� 6HULHV� �)����55�����%����$����%�� XWLOL]HV� 4XDQWLWDWLYH� 'HEULV� 0RQLWRULQJ� �4'0�� DV� LWV�
SULPDU\�RLO�PRQLWRULQJ�V\VWHP��4'0�LV�SHUIRUPHG�DW�D�UHFXUULQJ����KRXU�LQWHUYDO��6DPSOHV�VKRXOG�EH�SURFHVVHG�WR�
GHWHUPLQH�HOHPHQWDO�FRPSRVLWLRQ�DQG�UHVXOWV�UHFRUGHG�RQ�2,/�$1$/<6,6�5(48(67�IRUP��5HWXUQ�UHVXOWV�WR�WKH�
UHTXHVWLQJ�DFWLYLW\�ZLWKRXW� UHFRPPHQGDWLRQV�RU�DGYLFH�FRGHV��4'0�12$3�SURFHGXUHV�DQG� OLPLWV�DUH�FRQWDLQHG�
ZLWKLQ�WKH�)����(QJLQH�6WDQGDUG�3UDFWLFHV�0DQXDO��$��)���%�630������$OO�12$3�VDPSOHV�VXEPLWWHG�DUH�WR�EH�
FRQVLGHUHG�VSHFLDO�VDPSOHV��5HVXOWV�DUH�WR�EH�WUDQVPLWWHG�WR�WKH�VXEPLWWLQJ�DFWLYLW\�YLD�SKRQH��IDFVLPLOH��RU�H�PDLO��
�
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-2$3�$720,&�(0,66,21�52752'(�
�

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

$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� �� �� �� �� � �� �� � � �

1RUPDO�5DQJH� ���� ���� ���� ���� ���� � ���� ���� � � �

0DUJLQDO�5DQJH�� ����� ���� ���� ���� ���� � ���� ���� � � �

+LJK�5DQJH� ������ ���� ���� ���� ���� � ���� ���� � � �

$EQRUPDO� ���� ���� ���� ���� ���� � ���� ���� ��� ��� ���

�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�

NOTES 
 

7KH�UHTXLUHPHQW�IRU�URXWLQH�RLO�DQDO\VLV�RQ�WKH�)����*(���������HQJLQH� LQVWDOOHG�LQ�WKH�
)$����7)���$� DLUFUDIW� KDV� EHHQ� GHOHWHG� LQ� DFFRUGDQFH�ZLWK� 1$9$,56<6&20� OWU� $,5�
����&��&'7�6HU���0D\��������(YDOXDWLRQ�FULWHULD�LV�EHLQJ�UHWDLQHG�IRU�UHIHUHQFH�DQG�IRU�
XVH�LI�GLUHFWHG�E\�FRJQL]DQW�DXWKRULW\��
�
7KH� UHTXLUHPHQW� IRU� VSHFLDO� RLO� DQDO\VLV� VDPSOLQJ� �UHIHUHQFH� 1$9$,5� ������������ LV�
RSWLRQDO��7KH�)����*(���������HQJLQH�LV�QRW�RQ�URXWLQH�RLO�DQDO\VLV��WKHUHIRUH��HYDOXDWLRQ�
RI�VSHFLDO�VDPSOLQJ�UHVXOWV�PD\�EH�GLIILFXOW�� ,I�QHFHVVDU\��FRQWDFW�FRJQL]DQW�HQJLQHHULQJ�
DXWKRULW\�IRU�DVVLVWDQFH��

�
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�

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

$EQRUPDO�7UHQG�
,QFUHDVH�LQ����

HQJLQH�RSHUDWLQJ�
KRXUV�

�� �� �� �� �� �� �� 1�$� �� � �

1RUPDO�5DQJH� ���� ���� ����� ���� ���� ���� ���� ����� ���� � �

0DUJLQDO�5DQJH� ���� 1�$� ������ �� �� �� ���� 1�$� ���� � �

+LJK�5DQJH� ���� �� ������ �� �� �� ���� 1�$� ���� � �

$EQRUPDO� !�� !�� !��� !�� !�� !�� !�� !��� !�� ��� ��

JOAP Wear Metals (Spectrometric - Atomic Emission). 
 

JOAP Sampling Rate and Maintenance Action 
CONDITION SAMPLE REQUIREMENTS MAINTENANCE ACTION 

5RXWLQH�)OLJKW�
2SHUDWLRQV��,26�RU�
326���

-2$3�VDPSOH�LV�WR�EH�WDNHQ�DIWHU�
IOLJKW�ZLWKLQ�WKUHH�KRXUV�RI�HQJLQH�
VKXWGRZQ��$Q�HQJLQH�LV�SHUPLWWHG�
WR�IO\�RQH�DGGLWLRQDO�IOLJKW��EXW�QRW�
PRUH�WKDQ�RQH�IOLJKW��RQ�VDPH�
GD\�EHIRUH�UHVXOWV�RI�ZHDU�PHWDO�
RLO�VDPSOH�DUH�IRXQG�DFFHSWDEOH��

1R�PDLQWHQDQFH�DFWLRQ�UHTXLUHG��

5RXWLQH�*URXQG�
2SHUDWLRQV�DQDO\VLV�
QRW�LQGLFDWLQJ�
VXUYHLOODQFH��

-2$3�VDPSOH�LV�WR�EH�WDNHQ�
ZLWKLQ�WKUHH�KRXUV�DIWHU�ODVW�UXQ�RI�
WKH�GD\��$��&RQWLQXHG�JURXQG�
RSHUDWLRQ�SHUPLVVLEOH�IRU�WZR�
KRXUV�RSHUDWLQJ�WLPH�EHIRUH�
DQDO\VLV�DUH�DYDLODEOH��%��)RU�
DWRPLF�HPLVVLRQ�PHWKRG��IRXU�
JURXQG�KRXUV�RSHUDWLQJ�WLPH�
SHUPLVVLEOH�EHIRUH�7LWDQLXP��7L��
DQDO\VLV�UHVXOWV�DUH�DYDLODEOH��&��
(QJLQH�VKDOO�QRW�EH�UHOHDVHG�IRU�
IOLJKW�EHIRUH�VDWLVIDFWRU\�DQDO\VLV�
UHVXOWV��

1R�PDLQWHQDQFH�DFWLRQ�UHTXLUHG��

)OLJKW�6RUWLH�� 1R�-2$3�VDPSOH�UHTXLUHG��)OLJKW�
RSHUDWLRQV�ZLWKRXW�HQJLQH�
VKXWGRZQ��VXFK�DV�JURXQG�LGOH�
RSHUDWLRQV�WR�VXSSRUW�KRW�UHIXHO��
GR�QRW�UHTXLUH�-2$3�VDPSOH��

1R�PDLQWHQDQFH�DFWLRQ�UHTXLUHG��

��
�
�
�
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�
JOAP Sampling Rate and Maintenance Action (cont.) 

CONDITION SAMPLE REQUIREMENTS MAINTENANCE ACTION 
$Q\�ZHDU�PHWDO�
UHDFKHV�KLJK�UDQJH�
YDOXHV�RI�7DEOH����

7DNH�VHFRQG�VDPSOH�� &KHFN�FKLS�GHWHFWRU�IRU�XQZDQWHG�PDWHULDO��
5HIHU�WR�(QJLQH�$VVHPEO\��7XUERIDQ��0DLQ�
*HDUER[�&KLS�'HWHFWRU�����,QVSHFWLRQ�
�9LVXDO��(QJLQH�$VVHPEO\��7XUERIDQ��5HDU�
%HDULQJ�&RPSDUWPHQW�&KLS�'HWHFWRU�����
,QVSHFWLRQ��9LVXDO��(QJLQH�$VVHPEO\�
�7XUERIDQ��0LG�%HDULQJ�&RPSDUWPHQW�&KLS�
'HWHFWRU���±�,QVSHFWLRQ��9LVXDO��(QJLQH�
$VVHPEO\��7XUERIDQ��)URQW�%HDULQJ�
&RPSDUWPHQW�&KLS�'HWHFWRU�����,QVSHFWLRQ�
�9LVXDO����&KHFN�RLO�ILOWHU�HOHPHQW�IRU�
XQZDQWHG�PDWHULDO��5HIHU�WR�)LOWHU��2LO�
�(OHPHQW����5HPRYDO��3ODFH�HQJLQH�RQ�
VXUYHLOODQFH�LI�VHFRQG�VDPSOH�FRQILUPV�
WUHQG�RI�ILUVW�VDPSOH��

$Q\�ZHDU�PHWDO�
UHDFKHV�DEQRUPDO�
UDQJH�YDOXHV�RI�7DEOH�
����7KLV�GRHV�QRW�
LQFOXGH�6L��

7DNH�VHFRQG�VDPSOH�� ,I�VHFRQG�VDPSOH�FRQILUPV�WUHQG�RI�ILUVW�
VDPSOH��HQJLQH�LV�QRW�VHUYLFHDEOH��3HUIRUP�
HQJLQH�FKLS�GHWHFWRU�LQVSHFWLRQ�WR�
GHWHUPLQH�FDXVH�RI�ZHDU�PHWDO�UHDGLQJ��
5HIHU�WR�(QJLQH�$VVHPEO\��7XUERIDQ��0DLQ�
*HDUER[�&KLS�'HWHFWRU�����,QVSHFWLRQ�
�9LVXDO��(QJLQH�$VVHPEO\��7XUERIDQ��5HDU�
%HDULQJ�&RPSDUWPHQW�&KLS�'HWHFWRU�����
,QVSHFWLRQ��9LVXDO��(QJLQH�$VVHPEO\�
�7XUERIDQ��0LG�%HDULQJ�&RPSDUWPHQW�&KLS�
'HWHFWRU�����,QVSHFWLRQ��9LVXDO��(QJLQH�
$VVHPEO\��7XUERIDQ��)URQW�%HDULQJ�
&RPSDUWPHQW�&KLS�'HWHFWRU���±�,QVSHFWLRQ�
�9LVXDO���$IWHU�FRQILUPDWLRQ�RI�DEQRUPDO�
-2$3�&KLS�'HWHFWRU�XQZDQWHG�PDWHULDO�WR�
IXUWKHU�LVRODWH�HQJLQH�VHUYLFHDELOLW\�
DVVHVVPHQW��JR�WR�7DEOH����

6L�UHDFKHV�DEQRUPDO�
UDQJH�YDOXH�RI�7DEOH����

7DNH�VHFRQG�VDPSOH�� ,I�VHFRQG�VDPSOH�FRQILUPV�WKH�WUHQG�RI�WKH�
ILUVW�VDPSOH��SHUIRUP�DQ�RLO�FRQWDPLQDWLRQ�
FKHFN�UXQ��(QJLQH�$VVHPEO\��7XUERIDQ����
2SHUDWLRQ�7HVW��2LO�&RQWDPLQDWLRQ�&KHFN�
5XQ���

� � �
�
�
�
�
�
�
�
�
�
�
�
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Table 2.  JOAP Sampling Rate and Maintenance Action (cont.) 
CONDITION SAMPLE REQUIREMENTS MAINTENANCE ACTION 

� � �
� � �
$Q\�ZHDU�PHWDO�
UHDFKHV�DEQRUPDO�
7UHQG�YDOXHV�RI�7DEOH�
���

7DNH�VHFRQG�VDPSOH�� ,I�VHFRQG�VDPSOH�FRQILUPV�WKH�WUHQG�RI�WKH�
ILUVW�VDPSOH��HQJLQH�LV�QRW�VHUYLFHDEOH��
3HUIRUP�HQJLQH�FKLS�GHWHFWRU�LQVSHFWLRQ�WR�
GHWHUPLQH�FDXVH�RI�ZHDU�PHWDO�UHDGLQJ��
5HIHU�WR�(QJLQH�$VVHPEO\��7XUERIDQ��0DLQ�
*HDUER[�&KLS�'HWHFWRU�����,QVSHFWLRQ�
�9LVXDO��(QJLQH�$VVHPEO\��7XUERIDQ��5HDU�
%HDULQJ�&RPSDUWPHQW�&KLS�'HWHFWRU�����
,QVSHFWLRQ��9LVXDO��(QJLQH�$VVHPEO\�
�7XUERIDQ��0LG�%HDULQJ�&RPSDUWPHQW�&KLS�
'HWHFWRU�����,QVSHFWLRQ��9LVXDO��(QJLQH�
$VVHPEO\��7XUERIDQ��)URQW�%HDULQJ�
&RPSDUWPHQW�&KLS�'HWHFWRU���±�,QVSHFWLRQ�
�9LVXDO���$IWHU�FRQILUPDWLRQ�RI�DEQRUPDO�
-2$3�&KLS�'HWHFWRU�XQZDQWHG�PDWHULDO��WR�
IXUWKHU�LVRODWH�HQJLQH�VHUYLFHDELOLW\�
DVVHVVPHQW��JR�WR�7DEOH����

,I�RQ�VXUYHLOODQFH��)H�
LQFUHDVHV�DERYH�WKH�
YDOXH�WKDW�FDXVHG�
VXUYHLOODQFH�E\�DQ\�
DPRXQW�

7DNH�VHFRQG�VDPSOH�� ,I�VHFRQG�VDPSOH�FRQILUPV�WKH�WUHQG�RI�WKH�
ILUVW�VDPSOH��HQJLQH�LV�QRW�VHUYLFHDEOH��
3HUIRUP�HQJLQH�FKLS�GHWHFWRU�LQVSHFWLRQ�WR�
GHWHUPLQH�FDXVH�RI�ZHDU�PHWDO�UHDGLQJ��
5HIHU�WR�(QJLQH�$VVHPEO\��7XUERIDQ��0DLQ�
*HDUER[�&KLS�'HWHFWRU�����,QVSHFWLRQ�
�9LVXDO��(QJLQH�$VVHPEO\��7XUERIDQ��5HDU�
%HDULQJ�&RPSDUWPHQW�&KLS�'HWHFWRU�����
,QVSHFWLRQ��9LVXDO��(QJLQH�$VVHPEO\�
�7XUERIDQ��0LG�%HDULQJ�&RPSDUWPHQW�&KLS�
'HWHFWRU�����,QVSHFWLRQ��9LVXDO�(QJLQH�
$VVHPEO\��7XUERIDQ��)URQW�%HDULQJ�
&RPSDUWPHQW�&KLS�'HWHFWRU���±�,QVSHFWLRQ�
�9LVXDO���$IWHU�FRQILUPDWLRQ�RI�DEQRUPDO�
-2$3�&KLS�'HWHFWRU�XQZDQWHG�PDWHULDO��WR�
IXUWKHU�LVRODWH�HQJLQH�VHUYLFHDELOLW\�
DVVHVVPHQW��JR�WR�7DEOH����

�
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Table 2.  JOAP Sampling Rate and Maintenance Action (cont.)�
CONDITION SAMPLE REQUIREMENTS MAINTENANCE ACTION 

�� � �
,I�RQ�VXUYHLOODQFH��7L�
LQFUHDVHV�DERYH�DQ\�
RWKHU�VDPSOH�WDNHQ�
GXULQJ�VXUYHLOODQFH�E\�
WKH�DEQRUPDO�7UHQG�
YDOXH��

7DNH�VHFRQG�VDPSOH�� ,I�VHFRQG�VDPSOH�FRQILUPV�WKH�WUHQG�RI�WKH�ILUVW�
VDPSOH��HQJLQH�LV�QRW�VHUYLFHDEOH��3HUIRUP�
HQJLQH�FKLS�GHWHFWRU�LQVSHFWLRQ�WR�GHWHUPLQH�
FDXVH�RI�ZHDU�PHWDO�UHDGLQJ��5HIHU�WR�(QJLQH�
$VVHPEO\��7XUERIDQ��0DLQ�
*HDUER[�&KLS�'HWHFWRU�����,QVSHFWLRQ�
�9LVXDO�(QJLQH�$VVHPEO\��7XUERIDQ��5HDU�
%HDULQJ�&RPSDUWPHQW�&KLS�
'HWHFWRU�����,QVSHFWLRQ��9LVXDO�(QJLQH�
$VVHPEO\��7XUERIDQ��0LG�%HDULQJ�
&RPSDUWPHQW�&KLS�'HWHFWRU�����
,QVSHFWLRQ��9LVXDO��(QJLQH�$VVHPEO\��7XUERIDQ�
�)URQW�%HDULQJ�&RPSDUWPHQW�&KLS�'HWHFWRU���±�
,QVSHFWLRQ��9LVXDO���$IWHU�FRQILUPDWLRQ�RI�
DEQRUPDO�-2$3�&KLS�'HWHFWRU�XQZDQWHG�
PDWHULDO��WR�IXUWKHU�LVRODWH�HQJLQH�VHUYLFHDELOLW\�
DVVHVVPHQW��JR�WR�7DEOH����

�
NOTE�

x� 'R�QRW�VHUYLFH�XQWLO�DIWHU�GUDZLQJ�RLO�VDPSOH��,I�HQJLQH�KDV�EHHQ�VHUYLFHG��RSHUDWH�DW�LGOH�IRU�D�PLQLPXP�RI�
���PLQXWHV�EHIRUH�GUDZLQJ�VDPSOH���

x� 2LO�VDPSOH�VKRXOG�EH�GUDZQ�ZLWKLQ���KRXUV������PLQXWHV��DIWHU�HQJLQH�VKXWGRZQ��,I�WKLV�LV�QRW�SRVVLEOH��
HQJLQH�PXVW�EH�RSHUDWHG�DW�LGOH�IRU�D�PLQLPXP�RI����PLQXWHV�EHIRUH�GUDZLQJ�VDPSOH���

�
1. 5HPRYH�TXLFN�GLVFRQQHFW�FDS�����)LJXUH����IURP�RYHUIORZ�RLO�VDPSOH�SRUW�������

�
NOTE�

)DXOW\�VDPSOLQJ�UHVXOWV�FRXOG�RFFXU�LI�-2$3�VDPSOLQJ�NLW�RU�-2$3�VDPSOLQJ�ERWWOHV�DUH�FRQWDPLQDWHG�E\�RWKHU�
HTXLSPHQW���

2. 3HUIRUP�YLVXDO�LQVSHFWLRQ�WR�PDNH�VXUH�QR�XQZDQWHG�PDWHULDO�KDV�FROOHFWHG�RQ�H[WHULRU�VXUIDFH�RI�
RYHUIORZ�RLO�VDPSOH�SRUW������,I�XQZDQWHG�PDWHULDO�LV�SUHVHQW��FOHDQ�XQZDQWHG�PDWHULDO�IURP�H[WHULRU�
VXUIDFH�RI�RYHUIORZ�RLO�VDPSOH�SRUW�����ZLWK�OLQW�IUHH�ZLSHV���
3. 3XW�-2$3�VDPSOLQJ�ERWWOH�����LQWR�RSHQLQJ�RI�RYHUIORZ�RLO�VDPSOH�SRUW�������
4. 3XVK�-2$3�VDPSOLQJ�ERWWOH�����XSZDUG�LQWR�RYHUIORZ�RLO�VDPSOH�SRUW�����XQWLO�-2$3�VDPSOLQJ�ERWWOH�����
LV�IXOO���
5. 5HPRYH�-2$3�VDPSOLQJ�ERWWOH�����IURP�RYHUIORZ�RLO�VDPSOH�SRUW�����DQG�LQVWDOO�FDS�RQWR�-2$3�
VDPSOLQJ�ERWWOH������:LSH�XQZDQWHG�RLO�IURP�FDSSHG�-2$3�VDPSOLQJ�ERWWOH�����ZLWK�OLQW�IUHH�ZLSH���
6. 0DNH�VXUH�RYHUIORZ�RLO�VDPSOH�SRUW�����LV�FORVHG�DQG�RLO�GRHV�QRW�IORZ���
7. ,QVWDOO�TXLFN�GLVFRQQHFW�FDS�����RQWR�RYHUIORZ�RLO�SRUW�������

�
�
�
�
�
�
�
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�
JOAP Wear Metal Sources 

Element Potential source 
)H� 1R�������DQG���PDLQ�UROOHU�EHDULQJV��1R����DQG���PDLQ�EDOO�EHDULQJ��LQFOXGLQJ�UDFHV�DQG�

UROOLQJ�HOHPHQWV���XSSHU�WRZHU�VKDIW�SLQLRQ�JHDU�EXOO�JHDU��DFFHVVRU\�EDOO�UROOHU�EHDULQJV�DQG�
JHDU�1R����EHDULQJ�LQQHU�ULQJ�ZHDU�RQ�EXOO�JHDU��FDUERQ�VHDO�UXQQHUV�RU�PDLQ�RLO�SXPS�ZHDU��

$J� 0DLQ�VKDIW�DQG�DFFHVVRU\�EHDULQJ�FDJHV��1R����DQG���EHDULQJ�QXWV��XSSHU�WRZHU�VKDIW�SLQLRQ�
JHDU�DQG�JHDUER[�VSLUDO�EHYHO�JHDU��RLO�SXPS�EXVKLQJV���$EQRUPDO�OHYHOV�RI�VLOYHU�FDQ�EH�
DWWULEXWHG�WR�PRWRU�RLO�FRQWDPLQDWLRQ��FKHFN�IRU�KLJK�OHYHOV�RI�]LQF�DERYH���330��

)H�	�1L� 1R����EHDULQJ�LQQHU�ULQJ�DQG�1R����EHDULQJ�LQQHU�ULQJ�ZHDU�RQ�VKDIW��1R������FDUERQ�VHDO�
KRXVLQJ�UXEELQJ�DJDLQVW�RLO�VOLQJHU�RU�2'�.(¶V�ZHDU�RQ�+37�VKDIW��

)H�	�7L� 1R����EHDULQJ�LQQHU�ULQJ�ZHDU�RQ�IDQ�KXE��1R����EHDULQJ�LQQHU�ULQJ�ZHDU�RQ�VWXE�VKDIW��1R�����
��DQG���EHDULQJ�RXWHU�UDFH�ERWWRPLQJ�RQ�KRXVLQJ��DOO�FDUERQ�VHDO�UXQQHUV�DJDLQVW�VHDO�
KRXVLQJV�H[FHSW�1R������FDUERQ�VHDO�UXQQHU��

1L� 1R����EHDULQJ�LQQHU�ULQJ�DQG�1R����EHDULQJ�ZHDU�RQ�VKDIW��1R������FDUERQ�VHDO�KRXVLQJ�
UXEELQJ�DJDLQVW�RLO�VOLQJHU�RU�2'�.(¶V�ZHDU�RQ�+37�VKDIW��

7L� 1R����EHDULQJ�LQQHU�ULQJ�ZHDU�RQ�IDQ�KXE�RU�1R����EHDULQJ�LQQHU�ULQJ�ZHDU�RQ�VWXE�VKDIW��DOO�
VHDO�KRXVLQJV��

)H��1L�	�&U� 1R����RU�1R����EHDULQJ�LQQHU�ULQJ�ZHDU�RQ�VKDIW��

)H�	�&U� 1R����RU�1R����EHDULQJ�LQQHU�ULQJ�RU�ZHDU�RQ�VKDIW��

$O� 2LO�SXPS��PDLQ�JHDUER[�LQFOXGLQJ�SXFN�DUHD�DW�LQWHUPHGLDWH�FDVH�PRXQW��30$���

&X�	�1L� 5HDU�FRPSDUWPHQW�DEUDGDEOH��

6L� ([WHUQDO�FRQWDPLQDWLRQ�RU�PDLQ�JHDUER[��

�
�
�
�
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�
Figure 1.��0DLQ�*HDUER[�$VVHPEO\�0RGXOH�*HQHUDO�/RFDWRU�

�
Figure 2.��2LO�2YHUIORZ���6DPSOH�3RUW��
�
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)H� $J� $O� &U� &X� 0J� 1L� 7L� %� 6L� =Q�

$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� �� �� �� �� � �� �� � � �

1RUPDO�5DQJH� ���� ���� ���� ���� ���� � ���� ���� � � �

0DUJLQDO�5DQJH�� ������ �� �� �� ����� � �� �� � � �

+LJK�5DQJH� ������ �� ���� �� ������ � �� �� � � �

$EQRUPDO� ���� ��� ��� ��� ���� � ��� ��� ��� ��� ���

�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�
)H�� 1RV����DQG���PDLQ�EHDULQJV�
�
)H� $J� � 1RV����DQG���PDLQ�EHDULQJV�
�
)H� &X� $J� 7L� 1R����PDLQ�EHDULQJ��7L�KXE��
�
$O� � � � 7UDQVIHU�JHDUER[��DFFHVVRU\�JHDUER[��DQG�OXEH�SXPS�KRXVLQJV�
�
)H� &X� $J� � 7UDQVIHU�JHDUER[�DQG�DFFHVVRU\�JHDUER[�EHDULQJV�
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)H� $J� � � *HDUV�JHDUVKDIWV�LQ�WUDQVIHU�DFFHVVRU\�JHDUER[HV�
�
)H� � � � /XEH�JHDUV�VKDIWV�
�
&U� � � � 0D\�EH�XVHG�RQ�VRPH�EHDULQJ�MRXUQDOV�GXULQJ�RYHUKDXO�
�
��� $�VXGGHQ�LQFUHDVH��������330�$(��RI�)H�RU�DQ�LQFUHDVH������330�$(��RI�)H�LQ�FRQMXQFWLRQ�ZLWK�DQ�LQGLFDWLRQ�

��� 330� $(�� RI� &X� FDQ� LQGLFDWH� PDLQ� EHDULQJ� GLVWUHVV�� 7KH� 1R�� ��EHDU LQJ� LV� WKH� RQO\� PDLQ� EHDULQJ� ZLWK�
VLJQLILFDQW�FRSSHU��6PDOO�DPRXQWV�RI�$J�PD\�DFFRPSDQ\�WKH�)H�RU�)H�DQG�&X��

�
��� $�PRGHUDWH�LQFUHDVLQJ�WUHQG�RI�)H�PD\�LQGLFDWH�H[FHVVLYH�VSOLQH�ZHDU�RQ�WKH�,*%�KRUL]RQWDO�VKDIW�VSOLQH��
�
��� )RU�D�FRQILUPHG�VLJQLILFDQW������330�$(��7L�UHDGLQJ��WKH�1R����EHDULQJ�LQQHU�UDFH�LV�WXUQLQJ�RQ�WKH�KXE��
�
��� /XEH� DQG� VFDYHQJH� SXPS� EHDULQJ� GLVWUHVV� PD\� EH� LQGLFDWHG� E\� WUHQGV� LQ� )H� DQ� &X� WRJHWKHU�� $O� PD\�

DFFRPSDQ\�WKH�)H�DQG�&X��
�
��� ,QFUHDVLQJ� WUHQGV� LQ� )H�PD\� LQGLFDWH� JHDUER[� SUREOHPV�� $O�� &X� DQG� $J� ZHDU� PHWDOV�PD\� DFFRPSDQ\� WKH�

LQFUHDVH�LQ�)H��
�
��� &U�PD\�EH�XVHG�IRU�UHZRUN�RI�PDLQ�EHDULQJ�MRXUQDOV�DQG�JHDUER[�EHDULQJ�MRXUQDOV��,QFUHDVLQJ�&U�PD\�LQGLFDWH�

LQQHU�UDFH�VSLQQLQJ�RQ�WKH�MRXUQDOV�H[FHSW�1R����EHDULQJ��
�
��� ,QVSHFW�FKLS�GHWHFWRUV�ZKHQ�LQFUHDVHV� LQ�2$3�ZHDU�PHWDOV�FDXVH�FRQFHUQ��'HEULV� LQ� WKH�FKLS�GHWHFWRU�PD\�

LQGLFDWH�SDUW�GLVWUHVV��
�
��� 7KH� 1R�� ��P DLQ� EHDULQJ� PD\� IDLO� ZLWKRXW� LQGLFDWLRQV� UHIOHFWHG� LQ� WKH� RLO� DQDO\VLV�� 7KHVH� DUH� VSDOOLQJ� RU�

LQVWDQWDQHRXV�IDLOXUHV�WKDW�DUH�GHWHFWHG�E\�FKLS�GHWHFWRUV��
�
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)H� $J� $O� &U� &X� 0J� 1L� 7L� %� 6L� =Q�

$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

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

1RUPDO�5DQJH� ������ ������ ������ ������ ������ ������ ������ ������ � ������ �

0DUJLQDO�5DQJH�� �������� �������� �������� �������� �������� �������� �������� �������� � ��������� �

+LJK�5DQJH� ��������� �������� �������� �������� �������� �������� �������� �������� � �����
����� �

$EQRUPDO� ������ ����� ����� ����� ����� ��� ����� ���� ��� ������ ���

�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
�
� $O� � 'LVWUHVV� LQ� QR�� ��EHDU LQJ� DIW� KRXVLQJ�� DFFHVVRU\� JHDUER[�� WUDQVIHU� JHDUER[��

DGDSWHUV� LQOHW� JHDU� ER[�� KRUL]RQWDO� GULYHVKDIW�� OXEH� 	� VFDYHQJH� SXPS�
KRXVLQJV��

�
� 6L� � ,I�6L�LV�JUHDWHU�WKDQ����330�FKDQJH�HQJLQH�RLO��
�
� 7L� � ��������330�UHVDPSOH���WLPH�DIWHU����IOLJKW�KRXUV��RU����F\FOHV��ZKLFKHYHU�RFFXUV�

ILUVW�� 7L� JUHDWHU� WKDQ� ���� 330� UHVDPSOH� LPPHGLDWHO\�� ,I� ���� 330� 7L� LV�
FRQILUPHG�UHPRYH�HQJLQH��

�
� &X�� 6LJQLILFDQW�OHYHO�RI�&X�FRXOG�EH�ZHDU�RQ�WKH�/	6�SXPS�EXVKLQJ��DFFHVVRU\�EHDULQJ��

RU� JHDUER[� EHDULQJ� FDJH�� 5HVDPSOH� DIWHU� ���KRXU V�� LI� &X� LV� VWLOO� KLJK��
LQYHVWLJDWH��

�
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� )H�� � )RU�LQFUHDVH�RI�����330�UHVDPSOH�DIWHU����IOLJKW�KRXUV��)RU�LQFUHDVH�RI����
���330�RU�WRWDO�UHDGLQJ�LV����330�RU�KLJKHU��UDGLRJUDSKLF�LQVSHFWLRQ�SHU�
%RHLQJ�PDQXDO����������PXVW�EH�DFFRPSOLVKHG�ZLWKLQ� WKH�QH[W����KRXUV�
DQG� IROORZLQJ� HYHU\� ���� �� ��� KRXUV� XQWLO� WKH� SUREOHP� LV� UHVROYHG��
Immediate investigation is required� IRU� UHSRUWHG� ODUJH� ���� WR� ��� 330��
LQFUHDVH�RI�LURQ�RU�D�PLQRU����WR����LQFUHDVH�RI�LURQ�LQ�FRQMXQFWLRQ�ZLWK�DQ�
LQGLFDWLRQ�RI�FRSSHU��

�
� 7L��)H��1L� 1R����EHDULQJ�LQQHU�UDFH�VSLQQLQJ�RQ�VKDIW��
�
� 7L��)H� /RRVH�QR���EHDULQJ�VSDQQHU�QXW��RU�LQQHU�UDFH�VSLQQLQJ��
�
� 7L��$O��1L� 1R����EHDULQJ�IRUZDUG�KRXVLQJ�ORRVH��
�
� )H��&X��=Q� $FFHVVRU\�JHDUER[�EHDULQJ��RU�OXEH�DQG�VFDYHQJH�SXPS�GLVWUHVV��
�
� )H��&U� *HDUER[�SDUWV�GLVWUHVV��
�
� )H��1L��&U� 'LVWUHVV�LQ�%��&��RU�'�VXPSV��
�

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

$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� �� �� �� �� � �� �� � � �

1RUPDO�5DQJH� ���� ���� ���� ���� ���� � ���� ���� � � �

0DUJLQDO�5DQJH�� �� �� �� �� �� � �� �� � � �

+LJK�5DQJH� ������ ���� �� �� �� � ���� ���� � � �

$EQRUPDO� ���� ���� ��� ��� ��� � ���� ���� ��� ��� ���

 
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��

�
NOTES 

 
7KH�UHTXLUHPHQW�IRU�WKH�URXWLQH�RLO�DQDO\VLV�RQ�WKH�)����*(�)�'��HQJLQH�LQVWDOOHG�LQ�WKH�
)����$�DLUFUDIW�KDV�EHHQ�GHOHWHG�LQ�DFFRUGDQFH�ZLWK�$LU�)RUFH�0HVVDJH�������=�2FW�����
(YDOXDWLRQ�FULWHULD� LV�EHLQJ�UHWDLQHG�IRU�UHIHUHQFH�DQG�IRU�XVH�DV�UHTXLUHG�GXULQJ�VSHFLDO�
VDPSOLQJ��
�
7KH�)����*(�)�'��HQJLQH�LV�QRW�RQ�URXWLQH�RLO�DQDO\VLV���7KHUHIRUH�HYDOXDWLRQ�RI�VSHFLDO�
VDPSOLQJ�UHVXOWV�PD\�EH�GLIILFXOW��,I�QHFHVVDU\�FRQWDFW�FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\�IRU�
DVVLVWDQFH��

Downloaded from http://www.everyspec.com



NAVAIR 17-15-50.3 
TM 38-301-3 
T.O. 33-1-37-3�
CGTO 33-1-37-3 

A-134 
 

�
(1*,1(�� )����*(�)�'���$,5�)25&(���&RQW���
$,5&5$)7�� �)����$��
�

�)H� 	� &U� 0R� 9� 0DLQ�6KDIW�%HDULQJV�
�
�)H� 	� $J� � � 0DLQ�6KDIW�&DJHV�
�
�)H� 	� &U� � � $*%�DQG�372�%HDULQJV�
�
�)H� 	� $J� � � $*%�DQG�372�&DJHV�
�
�$O� � � � � /XEH�DQG�6FDYHQJH�2LO�3XPS�
�
�)H� 	� 1L� � � $*%�DQG�372��JHDUV��VKDIWV��VSOLQHV�
�

��� +LJK�$O� �PRUH� WKDQ����330��RQ�D �QHZO\� LQVWDOOHG�HQJLQH�JHQHUDOO\� LQGLFDWHV�FRQWDPLQDWLRQ� IURP�WKH�RLO�
WDQN��RLO�FRROHU�RU�OXEH�DQG�VFDYHQJH�SXPS��

�
��� (QJLQH�VKRXOG�QRW�EH�RSHUDWHG�LI�)H�FRQWHQW�LV����330�RU�KLJKHU��

�
��� $QDO\VLV�ODERUDWRU\�ZLOO�UHSRUW�UHVXOWV�RI�DQDO\VLV�SHUIRUPHG�WR�WKH�RZQLQJ�ODERUDWRU\��

�
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�
(1*,1(�� -7��'��%��$,5�)25&(��
$,5&5$)7�� 7��$��

�
� -2$3�$720,&�(0,66,21�52752'(�

�
)H� $J� $O� &U� &X� 0J� 1D�

$EQRUPDO�7UHQG�
�330�LQFUHDVH�LQ����
KRXUV��

�� �� �� �� �� �� ��

1RUPDO�5DQJH� ���� ���� ���� ���� ���� ���� ����

0DUJLQDO�5DQJH� ����� ���� ����� ���� ���� ����� �����

+LJK�5DQJH� ������ �� ��� ���� ���� ������ ���

$EQRUPDO� ���� ��� ���� ��� ��� ���� ����

�
�
� -2$3�$720,&�(0,66,21�52752'(��&RQW���
�

3E� 1L� 6Q� 7L� 6L� 0R� %� =Q�

$EQRUPDO�7UHQG�
�330�LQFUHDVH�LQ����
KRXUV��

�� �� �� �� �� �� �� ��

1RUPDO�5DQJH� ���� ���� ����� ���� ����� ���� ���� ����

0DUJLQDO�5DQJH� ���� ���� ������ �� ������ ���� ���� ����

+LJK�5DQJH� �� ������ ������ �� ������ ����� �� ��

$EQRUPDO� ��� ���� ���� ��� ���� ���� ��� ���

�
)RU�1250$/�RU�0$5*,1$/�UDQJH��FRQWLQXH�WKH�HQJLQH� LQ�VHUYLFH�DQG�UHIHU� WR�7DEOH������'(&,6,21�0$.,1*�
*8,'$1&(�DQG�PDLQWDLQ�D�QRUPDO�VDPSOLQJ�LQWHUYDO���)RU�+,*+�DQG��$%1250$/�UDQJH�RU�$%1250$/�75(1'��
SURYLGH�WKH�-2$3�ODERUDWRU\�UHVXOWV�WR�WKH�/RJLVWLF�6XSSRUW�&RQWUDFWRU��/6&��IRU�UHFRPPHQGHG�FRXUVH�RI�DFWLRQ���
�6HH�WKH�QRWHV�EHORZ���
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� � �
(1*,1(�� -7��'��%��$,5�)25&(���&RQW���
$,5&5$)7�� 7��$�

�
)RU�WKH�+,*+�RU�$%1250$/�UDQJH��UHIHU�WR�7DEOH������'(&,6,21�0$.,1*�*8,'$1&(�DQG�SURFHHG�DV�IROORZV��
3URYLGH�PDLQWHQDQFH�SHUVRQQHO�ZLWK�WKH� LQGLFDWHG�HQJLQH�FRPSRQHQWV�DQG�DGYLVH�WKHP�WR�FKHFN�WKH�HQJLQH�RLO�
ILOWHU� HOHPHQW� IRU� EORFNDJH� ,$:� �7��$�����*6������� �, I� WKH� ILOWHU� HOHPHQW� LV� VHUYLFHDEOH�� FRQWLQXH� LQ� VHUYLFH���
3HUIRUP�WKH�IROORZLQJ�VWHSV�DIWHU�WKH�VKRUWHVW�RI�WKH�IROORZLQJ�LQWHUYDOV��EHWZHHQ�RQH�DQG�WKUHH�KRXUV�RI�RSHUDWLRQ�
PD[LPXP��VLQFH�WKH�LQLWLDO�VDPSOH�RU�DIWHU�WKH�QH[W�IOLJKW��

D�� $QDO\]H� D� VHFRQG� HQJLQH� RLO� VDPSOH�� ,I� DQDO\VLV� LQGLFDWHV� WKH� SUHVHQFH� RI� HOHPHQWV� LQ� WKH�
0$5*,1$/� RU�1250$/� UDQJHV�� FRQWLQXH� WKH� HQJLQH� LQ� VHUYLFH� DQG�PDLQWDLQ� D� QRUPDO� VDPSOLQJ�
LQWHUYDO��

E�� ,QVSHFW�WKH�HQJLQH�RLO�ILOWHU�HOHPHQW�,$:��7��$�����*6��������$GYLVH�WKH�/6&�RI�DQ\�FRQWDPLQDWLRQ�
IRXQG��

F�� ,I�DQDO\VLV�RI�WKH�VHFRQG�RLO�VDPSOH�LQGLFDWHV�WKH�SUHVHQFH�RI�HOHPHQWV�LQ�WKH�+,*+�RU�$%1250$/�
UDQJHV��SHUIRUP�WKH�IROORZLQJ�VWHSV��

�
��� 2EWDLQ� DQG�DQDO\]H� WKLUG� DQG� IRXUWK� HQJLQH� RLO� VDPSOHV� GXULQJ� DQG�DIWHU� D�R QH�KRXU� HQJLQH�

JURXQG� UXQ�� �7 DNH� WKH� WKLUG� VDPSOH� DIWHU� ��� PLQXWHV� RI� RSHUDWLRQ� DQG� WKH� IRXUWK� DIWHU� WKH�
FRQFOXVLRQ�RI�WKH�JURXQG�UXQ��

��� ,QVSHFW� WKH� HQJLQH� RLO� ILOWHU� HOHPHQW� ,$:� �7��$�����*6������� ,I� WKH� ILOWHU� HOHPHQW� LV�
VHUYLFHDEOH��FRQWLQXH�LQ�VHUYLFH��

��� ,I�DQDO\VLV�RI�WKH�WKLUG�DQG�IRXUWK�VDPSOHV�LQGLFDWH�WKH�SUHVHQFH�RI�HOHPHQWV�LQ�WKH�1250$/�
UDQJH��FRQWLQXH�WKH�HQJLQH�LQ�VHUYLFH�DQG�UHWXUQ�WR�WKH�QRUPDO�VDPSOLQJ�LQWHUYDO��

��� ,I�DQDO\VLV�RI�WKH�WKLUG�DQG�IRXUWK�VDPSOHV�LQGLFDWH�WKH�SUHVHQFH�RI�HOHPHQWV�LQ�WKH�0$5*,1$/�
UDQJH��FRQWLQXH�WKH�HQJLQH�LQ�VHUYLFH�ZLWK�VSHFLDO�VDPSOLQJ�LQWHUYDOV��

��� ,I�DQDO\VLV�RI� WKH� WKLUG�DQG� IRXUWK�VDPSOHV� LQGLFDWH� WKH�SUHVHQFH�RI�HOHPHQWV� LQ� WKH�+,*+�RU�
$%1250$/� UDQJHV�� SURYLGH� WKH� -2$3� ODERUDWRU\� UHVXOWV� WR� WKH� /6&� IRU� D� UHFRPPHQGHG�
FRXUVH�RI�DFWLRQ��

�
)H� 	�0R�&U�9�01� 1RV������������ò�DQG���EHDULQJV�DQG�DVVRFLDWHG�UDFHV��
� 6L�&R�:�1L�&X�
�
)H� 	�&U�0Q�6L�1L� $FFHVVRU\�JHDUER[�GULYHVKDIW�XSSHU�DQG�ORZHU�WRZHU�VKDIW�EHDULQJV��
� &X�0R�
�
$J� 	�)H�1L�&U�0Q� 1RV�������������ò����DQG�WRZHU�VKDIW�EHDULQJ�FDJHV��
�
)H� 	�1L�&U�0Q�&X� $FFHVVRU\�JHDUER[�DQG�RLO�SXPS�JHDUV��
� 6L�0R�
�
)H� 	�&U�0Q�6L�1L� 1R����EHDULQJ�DLU�VHDO��RQ�/37�URWRU���
� &X�0R�
�
$O� 	�6Q�&X�1L� $FFHVVRU\�JHDUER[�SODLQ�EHDULQJV��RLO�FKHFN�YDOYH�KRXVLQJV��
�
$O� 	�6L�&X�0J� 2LO�SXPS�KRXVLQJ��XSSHU�WRZHU�VKDIW�EHDULQJ�KRXVLQJ��
�
$O� 	�&X�0J�0Q� $FFHVVRU\�JHDUER[�VFDYHQJH�VWUDLQHU�WUDQVIHU�WXEH��
�
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(1*,1(�� -7��'��%��$,5�)25&(���&RQW���
$,5&5$)7�� 7��$�

 
NOTES 

�
7KH� ILUVW� WZR�HOHPHQWV�DUH� WKH� WZR�PRVW�SUHGRPLQDQW�ZHDU�HOHPHQWV� �LQ� VHTXHQFH�� IRU�
HDFK�RI�WKH�FRPSRQHQWV���

� � �
�
INSPECTION RECOMMENDATIONS 
�
,I�EHDULQJ�RU�NH\ZDVKHU�PDWHULDO� LV� IRXQG� LQ� WKH� ILOWHU�HOHPHQW�DQG� LV�DW�RU�DERYH� WKH�QRUPDO� UDQJH��SURYLGH� WKH�
-2$3�ODERUDWRU\�UHVXOWV�WR�WKH�/6&�IRU�D�UHFRPPHQGHG�FRXUVH�RI�DFWLRQ��
�
,I� JHDU� PDWHULDO� LV� IRXQG�� PDNH� VXUH� WKDW� SURFHGXUHV� LQ� �7��$�����*6������ DUH� FRPSOHWHG� DQG� DGYLVH� WKH�
ODERUDWRU\�RI�WKH�UHVXOWV��
�
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�
(1*,1(�� ,2�����&�'�
$,5&5$)7�� �2�����2����

�
-2$3�$720,&�(0,66,21�52752'(�
�

)H� $J� $O� &U� &X� 0J� %� 6L� =Q�

1$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

��� �� ��� �� �� �� � � �

1RUPDO�5DQJH� ����� ���� ����� ����� ����� ����� � � �

0DUJLQDO�5DQJH�� ������� �� ������ ������ ������ ������ � � �

+LJK�5DQJH� �������� ���� ������ ������ ������ ������ � � �

$EQRUPDO� ����� ���� ���� ���� ���� ���� ��� ��� ���
 
1,I� WKH� FDOFXODWHG� 330� WUHQG� YDOXH� LV� HTXDO� WR� RU� JUHDWHU� WKDQ� WKH� WUHQG� 330� YDOXH� OLPLW�� WKH� HQJLQH� KDV� DQ�
DEQRUPDO�WUHQG��
�
,QFUHDVHV� LQ� )H� DQG� &U� DUH� LQGLFDWLYH� ULQJ�F\OLQGHU� ZHDU�� ,QFUHDVH� LQ� &X� E\� LWVHOI�� RU� LQ� FRPELQDWLRQ� ZLWK� )H��
LQGLFDWHV�URG�DQG�PDLQ�EHDULQJ�GLVFUHSDQF\��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
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�
(1*,1(�� ,2�����&�'��&RQW���
$,5&5$)7�� �2�����2����

�
NOTES 

2�VHULHV� HQJLQHV� DUH� �ZHW� VXPS�� �RLO� SDQ�� W\SH� HQJLQHV� DQG� RLO� WDQN� FDSDFLW\� LV� VPDOO��
7KLV�FDXVHV�WHQGHQF\�IRU�VDPSOH�FRQWDPLQDWLRQ��)UHTXHQW�RLO�FKDQJH�LQWHUYDO�����KRXUV��
PXVW� EH�F RQVLGHUHG� ZKHQ� HYDOXDWLQJ� -2$3� UHVXOWV�� $Q� RUDQJH� FRORUHG� EDQG� DW� WKH�
F\OLQGHU� EDVH� LQGLFDWHV� FKURPH� SODWHG� EDUUHOV�� (QJLQHV� WKXV� HTXLSSHG� VKRXOG� EH�
H[SHFWHG� WR�SURGXFH�KLJK�FKURPH�ZHDU�PHWDO�GXULQJ�EUHDN�LQ�SHULRG��XS� WR�����KRXUV���
EXW� VKRXOG� GHFUHDVH� DQG� VWDELOL]H� WKHUHDIWHU�� /DERUDWRU\� SHUVRQQHO� VKRXOG� LQTXLUH�
ZKHWKHU�HQJLQHV�SURGXFLQJ�KLJK�FKURPH�ZHDU�PHWDOV�DUH�HTXLSSHG�ZLWK�FKURPH�SODWHG�
F\OLQGHUV��DQG�EDVH�PDLQWHQDQFH�UHFRPPHQGDWLRQV�XSRQ�WKLV�NQRZOHGJH��

�
)H� � � � � � 3XVK�URGV��FDPVKDIW��F\OLQGHU�EDUUHOV��URFNHU�DUPV��FUDQNVKDIW��YDOYH�OLIWHUV��YDOYH�

VSULQJV��ZDVKHUV��
�
)H� 1L� �� &U� � 2LO�SXPS�JHDUV��FUDQNVKDIW�FOXVWHU�JHDU��JRYHUQRU�GULYH�JHDUV��FDPVKDIW�JHDUV��

SLVWRQ�ULQJV�
�
&X� 3E� �� 6Q� � 9DOYH�URFNHU�EXVKLQJV��DFFHVVRU\�GULYH�EXVKLQJV��PDLQ�EHDULQJV��FRQQHFWLQJ�URG�

EHDULQJV�
�
&X� 6Q� �� =Q� � 9DOYH�JXLGHV��SLVWRQ�SLQ�EXVKLQJV�
�
)H� &U� 1L� � � 9DOYHV�
� 6L����:�
$O� &X� 1L� �� 0J� 3LVWRQV��FUDQNFDVH��F\OLQGHU�KHDG�
0J� &X� �� $O� � &UDQNFDVH�UHDU�FRYHU�
�
OIL CAPACITY AND CONSUMPTION INFORMATION 
�
��� 2LO�FDSDFLW\�RI�WKH�HQJLQH�LV���TXDUWV��0LQLPXP���TXDUWV�UHTXLUHG�IRU�IOLJKW��
�
��� $OORZDEOH�RLO�FRQVXPSWLRQ�UDWHV��TXDQWLW\�SHU�WLPH���
�
� D�� $W�IXOO�WKURWWOH���ô�SLQWV�SHU�KRXU�PD[LPXP��7�2���/��$�����
�

E�� 1RUPDO���QRW�WR�H[FHHG��ò�SLQWV�SHU�KRXU��
�
� F�� 5HFRPPHQGHG�RLO�FRQVXPSWLRQ�LQVSHFWLRQ�LQWHUYDO��LI�DSSURSULDWH�IRU�\RXU�HQJLQH����2YHUKDXO�GHWHUPLQDQW��
L�H������DFFXPXODWHG�KRXUV�VLQFH�ODVW�RYHUKDXO��
�
� G�� $FWLRQV�WR�WDNH�LI�PD[LPXP�DOORZDEOH�RLO�FRQVXPSWLRQ�UDWH�LV�H[FHHGHG���2YHUKDXO�HQJLQH��
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�
(1*,1(�� ,2�2������$//�6(5,(6��
$,5&5$)7�� �7������2�����8�����

�
-2$3�$720,&�(0,66,21�52752'(�
�

)H� $J� 1$O� 2&U� &X� 0J� %� 6L� =Q�

$EQRUPDO�7UHQG�
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1RUPDO�5DQJH� ����� ���� ����� ����� ����� ����� � � �

0DUJLQDO�5DQJH�� ������� 1�$� ������ ������ ������ ������ � � �

+LJK�5DQJH� �������� �� ������ ������ ������ ������ � � �

$EQRUPDO� ����� ��� ����1� ����2� ���� ���� ��� ��� ���
 
16HH�1RWH���
26HH�1RWH���
�
,QFUHDVHV�LQ�)H�DQG�&U�DUH�LQGLFDWLYH�RI�ULQJ�F\OLQGHU�ZHDU��,QFUHDVH�LQ�&X�DORQH�RU�LQ�FRPELQDWLRQ�ZLWK�)H�
LQGLFDWHV�DQG�PDLQ�EHDULQJ�GLVFUHSDQF\��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�

NOTES 
 

��� � 2�VHULHV� HQJLQHV� DUH� �ZHW� VXPS�� �RLO� SDQ�� W\SH� HQJLQHV� DQG� RLO� WDQN� FDSDFLW\� LV� VPDOO��
7KLV� FDXVHV� WHQGHQF\� IRU� VDPSOH� FRQWDPLQDWLRQ�� )UHTXHQW� RLO� FKDQJH� LQWHUYDO� �������
KRXUV��PXVW�DOVR�EH�FRQVLGHUHG�ZKHQ�HYDOXDWLQJ�-2$3�UHVXOWV��
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��� � ,I�HQJLQH�LV�QHZ�RU�UHFHQWO\�RYHUKDXOHG��FKURPLXP�FRQFHQWUDWLRQ�PD\�EH�DEQRUPDO�GXH�WR�

QRUPDO�ZHDU�LQ�RI�FKURPLXP�ULQJV��'XULQJ� WKLV� LQLWLDO�ZHDU�LQ�� LURQ�JHQHUDOO\� ULVHV� WR� WKH�
PDUJLQDO� UDQJH� ZLWK� DEQRUPDO� FKURPLXP�� 5HFRPPHQG� HQJLQH� RLO� EH� GUDLQHG�� IOXVKHG��
DQG� UHVHUYLFHG� DIWHU� ��� KRXUV� RI� RSHUDWLRQ� WR� HVWDEOLVK� D� QRUPDO� ZHDU� PHWDO� WUHQG�
EDVHOLQH�� $GGLWLRQDO� RLO� FKDQJHV� PD\� EH� UHTXLUHG� WR� ULG� RLO� V\VWHP� RI� FRQWDPLQDWLRQ� LI�
FKURPLXP�DORQH�FRQWLQXHV�WR�ULVH�DERYH�DEQRUPDO�FRQFHQWUDWLRQ��

�
�)H� � � � � � 3XVK� URGV��FDPVKDIW�� F\OLQGHU�EDUUHOV�� URFNHU�DUPV��FUDQNVKDIW�YDOYH�

OLIWHUV��YDOYH�VSULQJ�ZDVKHUV��YDOYH�VSULQJV�
�
�)H� 1L� �� &U� � 2LO� SXPS� JHDUV�� FUDQNVKDIW� FOXVWHU� JHDU�� JRYHUQRU� GULYH� JHDUV��

FDPVKDIW�JHDUV��SLVWRQ�ULQJV�
�
�&X� 3E� �� 6Q� � 9DOYH� URFNHU� EXVKLQJV�� DFFHVVRU\� GULYH� EXVKLQJV�� PDLQ� EHDULQJV��

FRQQHFWLQJ�URG�EHDULQJV�
�
�&X� 6Q� �� =Q� � 9DOYH�JXLGHV��SLVWRQ�SLQ�EXVKLQJV�
�
�0J� &X� �� $O� � &UDQNFDVH�UHDU�FRYHU�
�
�
�)H� &U� 1L� � � 9DOYHV�
� 6L� �� :�
�
�$O� &X� 1L� �� 0J� 3LVWRQV��FUDQNFDVH��F\OLQGHU�KHDG�
�
�$J� � � � � %HDULQJV�
�
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1RUPDO�5DQJH� ����� � �����
�����1� � ����� � � � �

0DUJLQDO�5DQJH�� ������ � ������
������1� � ������ � � � �

+LJK�5DQJH� ������ � ������
�������1� � ������ � � � �

$EQRUPDO� ���� � ����
�����1� � ���� � ��� ��� ���

�
1)RU�QHZO\�UHZRUNHG�HQJLQH�ZLWK�RWKHU�PHWDO�QRUPDO��XS�WR���������RSHUDWLQJ�KRXUV�DIWHU�RYHUKDXO���
�
,QFUHDVHV� LQ� )H� DQG� $O� DUH� LQGLFDWLYH� RI� XSSHU� F\OLQGHU� SUREOHPV�� ,QFUHDVH� LQ� &X� RU� LQ� FRPELQDWLRQ� ZLWK� )H�
LQGLFDWHV�URG�DQG�PDLQ�EHDULQJ�ZHDU��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�
)H� � � � � � 3XVK� URGV��FDPVKDIW�� F\OLQGHU�EDUUHOV�� URFNHU�DUPV��FUDQNVKDIW�YDOYH�

OLIWHUV��YDOYH�VSULQJ�ZDVKHUV��YDOYH�VSULQJV�
�
)H� 1L� �� &U� � 2LO� SXPS� JHDUV�� FUDQNVKDIW� FOXVWHU� JHDU�� JRYHUQRU� GULYH� JHDUV��

FDPVKDIW�JHDUV��SLVWRQ�ULQJV�
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FRQQHFWLQJ�URG�EHDULQJV�
�
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�
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�
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$EQRUPDO� ����� ��� ���� ����� ���� ���� ��� ��� ���

�
+LJK� $O� DQG�RU� )H�PD\� LQGLFDWH� WURXEOH� LQ� URFNHU� ER[HV�� 9DOYH� VSULQJV�PD\� EH� FXWWLQJ� LQWR� UHWDLQHUV�� RU� WKUXVW�
ZDVKHUV�RQ�URFNHU�VKDIW�PD\�EH�ZHDULQJ�LQWR�VLGH�RI�URFNHU�ER[��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�
)H� &X� � � � %HDULQJ�ZHDU�
�
)H� &U� $O� � � 5LQJV��3LVWRQ��&\OLQGHU�ZHDU  

 
NOTES 

 
2�VHULHV� HQJLQHV� DUH� �ZHW� VXPS�� �RLO� SDQ�� W\SH� HQJLQHV� DQG� RLO� WDQN� FDSDFLW\� LV� VPDOO��
7KLV� FDXVHV� WHQGHQF\� IRU� VDPSOH� FRQWDPLQDWLRQ�� )UHTXHQW� RLO� FKDQJH� LQWHUYDO� �������
KRXUV��PXVW�DOVR�EH�FRQVLGHUHG�ZKHQ�HYDOXDWLQJ�-2$3�UHVXOWV�
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�
Table A-1.  Corrective Action Codes 

2.� 1R�DFWLRQ�UHTXLUHG���2LO�VDPSOH�LV�ZLWKLQ�DFFHSWDEOH�WROHUDQFHV��

&� &KDQJH�RLO�DQG�RLO�ILOWHU�

(� 5HSODFH�HQJLQH���6HQG�UHPRYHG�HQJLQH�WR�GHSRW�IRU�HYDOXDWLRQ��

�

$1$/<6,6�
3$5$0(7(5�

9,6&26,7<�
.Y���&VW�

7%1�
'����
�

7%1��
'�����

7$1��
'����

2;,'$7,21���
1,75$7,21�
�)7�,5��

1RUPDO�5DQJH� ���±���� 2.� !�� 2.� !�� 2.� ��� 2.� ��� 2.�

%RUGHUOLQH�
5DQJH**� ���±���� 2.� ��±��� 2.� ��±��� 2.� ��±��� 2.� ���±���� 2.�

:DUQLQJ�5DQJH� ����RU�!��� &� ��� &� ��� &� !�� &� !��� &�


�,I�QHZ�7%1�LV�NQRZQ��WKH�ZDUQLQJ�UDQJH�LV�D�UHGXFWLRQ�JUHDWHU�WKDQ������


�2N�IRU�FRQWLQXHG�XVH���7KH�QH[W�RLO�VDPSOH��KRZHYHU��ZLOO�OLNHO\�IDOO�LQ�WKH�ZDUQLQJ�UDQJH�UHTXLULQJ�DQ�RLO�DQG�
ILOWHU�FKDQJH��

Recommended Oil Analysis Wear Metal Limits *** 

:HDU�0HWDO�
�330��

$OXPLQXP�
�$O��

&KURPLXP�
�&U��

&RSSHU�
�&X��

,URQ�
�)H��

/HDG�
�3E��

1LFNHO�
�1L��

7LQ�
�6Q��

1RUPDO�� ���� 2.� ��� 2.� ���� 2.� ����� 2.� ���� 2.� ��� 2.� ���� 2.�

%RUGHUOLQH�
5DQJH� ������� &� ��±���� &� ���±���� &� ����±�

���� &� ���±���� &� ��±���� &� �������� &�

:DUQLQJ�� !��� (� !��� (� !��� (� !���� (� !��� (� !��� (� !��� (�

�
Recommended Oil Analysis Contamination Limits *** 

$QDO\VLV�
3DUDPHWHU�

'LUW�
�6LOLFRQ��
330��

�6RRW��
�:HLJKW��

&RRODQW��330��

�:DWHU��
�9ROXPH��

�)XHO�
�9ROXPH��3RWDVVLXP�

�.��
6RGLXP�
�1D�� *O\FRO�

1RUPDO�� ���� 2.� ��� 2.� ���� 2.� ���� 2.� ���� 2.� ����� 2.� ��� 2.�

%RUGHUOLQH�� !��� &� !�� &� !��� 2.� !��� &� !��� &� !���� &� !�� &�

:DUQLQJ�� !��� &


� !�� &


� !��� (� !���� (� !��� (� !��� (� !�� (�




�6RPH�SDUDPHWHUV�DUH�LQWHUDFWLYH���7KH�SUHVHQFH�RI�DQ\�FRPELQDWLRQ�RI�WKH�EHORZ�UHTXLUHV�HQJLQH�UHPRYDO�DQG�
UHWXUQ�WR�WKH�GHSRW�IRU�HYDOXDWLRQ��
�����)H�LQ�WKH�ERUGHUOLQH�UDQJH�$1'�&U�LQ�WKH�ERUGHUOLQH�UDQJH�$1'�6LOLFRQ��
�����3E�LQ�WKH�ERUGHUOLQH�UDQJH�$1'�6Q�LQ�WKH�ERUGHUOLQH�UDQJH��
�����)H�LQ�WKH�ERUGHUOLQH�UDQJH�$1'�VRRW��
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�
$+��:��++��1��8+��1��1$9<���860&��
75$160,66,21�
�

:HDU�PHWDO�DQDO\VLV�LV�QRW�UHTXLUHG���)UHTXHQW�RLO�FKDQJHV�DQG���PLFURQ�ILOWUDWLRQ�GLVUXSW�WKH�QRUPDO�RLO�DQDO\VLV�
WUHQGLQJ�WR�WKH�SRLQW�ZKHUH�LW�LV�QRW�D�FRQVLVWHQW�LQGLFDWRU�RI�JHDUER[�FRQGLWLRQ��
�
:DWHU�FRQWHQW�DQDO\VLV�LV�UHTXLUHG�LQ�DFFRUGDQFH�ZLWK�2UJDQL]DWLRQDO�/HYHO�0DLQWHQDQFH�,QVWUXFWLRQV��3ULPDU\�
FRQFHUQ�IRU�ZDWHU�FRQWHQW�DQDO\VLV�LV�SURSHU�DGKHUHQFH�WR�WKH�1$9$,5�����������PDQXDO�IRU�WKH�PDLQWHQDQFH�RI�
JHDUER[HV�GXULQJ�SHULRGV�RI�LQDFWLYLW\���
�
*HDUER[�ZDWHU�FRQWHQW�ZKHQ�HQWHULQJ�LQWR�SUHVHUYDWLRQ��GXULQJ�SUHVHUYDWLRQ��LI�W\SH�,�RU�W\SH�,,�SUHVHUYDWLRQ�LV�
XWLOL]HG���DQG�ZKHQ�GH�SUHVHUYLQJ�LV������330�ZLWK�QR�DFWLRQ�UHTXLUHG��,I�DLUFUDIW�FDQ�EH�RSHUDWHG��ZDWHU�FRQWHQW�
PD\�EH�DV�KLJK�DV������330��EXW�PXVW�EH�RSHUDWHG�VXIILFLHQWO\�WR�UHGXFH�ZDWHU�FRQWHQW�EHORZ������330��,I�
DLUFUDIW�FDQQRW�EH�RSHUDWHG�ZKHQ�ZDWHU�FRQWHQW�LV�EHWZHHQ������SSP�DQG������SSP�RU�LI�ZDWHU�FRQWHQW�H[FHHGV�
�����330��JHDUER[�VKDOO�EH�GUDLQHG�DQG�IOXVKHG�DV�QHFHVVDU\�WR�FRUUHFW�KLJK�ZDWHU�FRQWHQW��
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�
$+��:��++��1��8+��1��1$9<���860&��
���'(*5((��,17(50(',$7(��*($5%2;�
�

:HDU�PHWDO�DQDO\VLV�LV�QRW�UHTXLUHG���)UHTXHQW�RLO�FKDQJHV�GLVUXSW�WKH�QRUPDO�RLO�DQDO\VLV�WUHQGLQJ�WR�WKH�SRLQW�
ZKHUH�LW�LV�QRW�D�FRQVLVWHQW�LQGLFDWRU�RI�JHDUER[�FRQGLWLRQ��
�
:DWHU�FRQWHQW�DQDO\VLV�LV�UHTXLUHG�LQ�DFFRUGDQFH�ZLWK�2UJDQL]DWLRQDO�/HYHO�0DLQWHQDQFH�,QVWUXFWLRQV��3ULPDU\�
FRQFHUQ�IRU�ZDWHU�FRQWHQW�DQDO\VLV�LV�SURSHU�DGKHUHQFH�WR�WKH�1$9$,5�����������PDQXDO�IRU�WKH�PDLQWHQDQFH�RI�
JHDUER[HV�GXULQJ�SHULRGV�RI�LQDFWLYLW\���
�
*HDUER[�ZDWHU�FRQWHQW�ZKHQ�HQWHULQJ�LQWR�SUHVHUYDWLRQ��GXULQJ�SUHVHUYDWLRQ��LI�W\SH�,�RU�W\SH�,,�SUHVHUYDWLRQ�LV�
XWLOL]HG���DQG�ZKHQ�GH�SUHVHUYLQJ�LV������330�ZLWK�QR�DFWLRQ�UHTXLUHG���,I�DLUFUDIW�FDQ�EH�RSHUDWHG��ZDWHU�FRQWHQW�
PD\�EH�DV�KLJK�DV������330��EXW�DLUFUDIW�PXVW�EH�RSHUDWHG�VXIILFLHQWO\�WR�UHGXFH�ZDWHU�FRQWHQW�EHORZ������330���
,I�DLUFUDIW�FDQQRW�EH�RSHUDWHG�ZKHQ�ZDWHU�FRQWHQW�LV�EHWZHHQ������330�DQG������330�RU�LI�ZDWHU�FRQWHQW�
H[FHHGV������330��JHDUER[�VKDOO�EH�GUDLQHG�DQG�IOXVKHG�DV�QHFHVVDU\�WR�FRUUHFW�KLJK�ZDWHU�FRQWHQW��
 
�
�
�
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�
$+��:��++��1��8+��1��1$9<���860&��
���'(*5((��7$,/�52725��*($5%2;�

�
:HDU�PHWDO�DQDO\VLV� LV�QRW� UHTXLUHG�� �) UHTXHQW�RLO� FKDQJHV�GLVUXSW� WKH�QRUPDO�RLO�DQDO\VLV� WUHQGLQJ� WR� WKH�SRLQW�
ZKHUH�LW�LV�QRW�D�FRQVLVWHQW�LQGLFDWRU�RI�JHDUER[�FRQGLWLRQ��
�
:DWHU�FRQWHQW�DQDO\VLV�LV�UHTXLUHG�LQ�DFFRUGDQFH�ZLWK�2UJDQL]DWLRQDO�/HYHO�0DLQWHQDQFH�,QVWUXFWLRQV��3ULPDU\�
FRQFHUQ�IRU�ZDWHU�FRQWHQW�DQDO\VLV�LV�SURSHU�DGKHUHQFH�WR�WKH�1$9$,5�����������PDQXDO�IRU�WKH�PDLQWHQDQFH�RI�
JHDUER[HV�GXULQJ�SHULRGV�RI�LQDFWLYLW\���
�
*HDUER[�ZDWHU�FRQWHQW�ZKHQ�HQWHULQJ�LQWR�SUHVHUYDWLRQ��GXULQJ�SUHVHUYDWLRQ��LI�W\SH�,�RU�W\SH�,,�SUHVHUYDWLRQ�LV�
XWLOL]HG���DQG�ZKHQ�GH�SUHVHUYLQJ�LV������330�ZLWK�QR�DFWLRQ�UHTXLUHG���,I�DLUFUDIW�FDQ�EH�RSHUDWHG��ZDWHU�FRQWHQW�
PD\�EH�DV�KLJK�DV������330��EXW�DLUFUDIW�PXVW�EH�RSHUDWHG�VXIILFLHQWO\�WR�UHGXFH�ZDWHU�FRQWHQW�EHORZ������330���
,I�DLUFUDIW�FDQQRW�EH�RSHUDWHG�ZKHQ�ZDWHU�FRQWHQW�LV�EHWZHHQ������330�DQG������330�RU�LI�ZDWHU�FRQWHQW�
H[FHHGV������330��JHDUER[�VKDOO�EH�GUDLQHG�DQG�IOXVKHG�DV�QHFHVVDU\�WR�FRUUHFW�KLJK�ZDWHU�FRQWHQW��
�
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�

$+��:��8+��<��$+��=��1$9<���860&��
&20%,1,1*�*($5%2;�

�
:HDU�PHWDO�DQDO\VLV�LV�QRW�UHTXLUHG���)UHTXHQW�RLO�FKDQJHV�DQG���PLFURQ�ILOWUDWLRQ�GLVUXSW�WKH�QRUPDO�RLO�DQDO\VLV�
WUHQGLQJ�WR�WKH�SRLQW�ZKHUH�LW�LV�QRW�D�FRQVLVWHQW�LQGLFDWRU�RI�JHDUER[�FRQGLWLRQ��
�
:DWHU�FRQWHQW�DQDO\VLV�LV�UHTXLUHG�LQ�DFFRUGDQFH�ZLWK�2UJDQL]DWLRQDO�/HYHO�0DLQWHQDQFH�,QVWUXFWLRQV��3ULPDU\�
FRQFHUQ�IRU�ZDWHU�FRQWHQW�DQDO\VLV�LV�SURSHU�DGKHUHQFH�WR�WKH�1$9$,5�����������PDQXDO�IRU�WKH�PDLQWHQDQFH�RI�
JHDUER[HV�GXULQJ�SHULRGV�RI�LQDFWLYLW\���
�
*HDUER[�ZDWHU�FRQWHQW�ZKHQ�HQWHULQJ�LQWR�SUHVHUYDWLRQ��GXULQJ�SUHVHUYDWLRQ��LI�W\SH�,�RU�W\SH�,,�SUHVHUYDWLRQ�LV�
XWLOL]HG���DQG�ZKHQ�GH�SUHVHUYLQJ�LV������330�ZLWK�QR�DFWLRQ�UHTXLUHG���,I�DLUFUDIW�FDQ�EH�RSHUDWHG��ZDWHU�FRQWHQW�
PD\�EH�DV�KLJK�DV������330��EXW�DLUFUDIW�PXVW�EH�RSHUDWHG�VXIILFLHQWO\�WR�UHGXFH�ZDWHU�FRQWHQW�EHORZ������330���
,I�DLUFUDIW�FDQQRW�EH�RSHUDWHG�ZKHQ�ZDWHU�FRQWHQW�LV�EHWZHHQ������330�DQG������330�RU�LI�ZDWHU�FRQWHQW�
H[FHHGV������330��JHDUER[�VKDOO�EH�GUDLQHG�DQG�IOXVKHG�DV�QHFHVVDU\�WR�FRUUHFW�KLJK�ZDWHU�FRQWHQW��
�
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�
�

UH-1Y, AH-1Z (NAVY / USMC) 
MAIN ROTOR GEARBOX (TRANSMISSION) 

 
:HDU�PHWDO�DQDO\VLV�LV�QRW�UHTXLUHG���)UHTXHQW�RLO�FKDQJHV�DQG���PLFURQ�ILOWUDWLRQ�GLVUXSW�WKH�QRUPDO�RLO�DQDO\VLV�
WUHQGLQJ�WR�WKH�SRLQW�ZKHUH�LW�LV�QRW�D�FRQVLVWHQW�LQGLFDWRU�RI�JHDUER[�FRQGLWLRQ�
�
:DWHU�FRQWHQW�DQDO\VLV�LV�UHTXLUHG�LQ�DFFRUGDQFH�ZLWK�2UJDQL]DWLRQDO�/HYHO�0DLQWHQDQFH�,QVWUXFWLRQV��3ULPDU\�
FRQFHUQ�IRU�ZDWHU�FRQWHQW�DQDO\VLV�LV�SURSHU�DGKHUHQFH�WR�WKH�1$9$,5�����������PDQXDO�IRU�WKH�PDLQWHQDQFH�RI�
JHDUER[HV�GXULQJ�SHULRGV�RI�LQDFWLYLW\���
�
*HDUER[�ZDWHU�FRQWHQW�ZKHQ�HQWHULQJ�LQWR�SUHVHUYDWLRQ��GXULQJ�SUHVHUYDWLRQ��LI�W\SH�,�RU�W\SH�,,�SUHVHUYDWLRQ�LV�
XWLOL]HG���DQG�ZKHQ�GH�SUHVHUYLQJ�LV������330�ZLWK�QR�DFWLRQ�UHTXLUHG���,I�DLUFUDIW�FDQ�EH�RSHUDWHG��ZDWHU�FRQWHQW�
PD\�EH�DV�KLJK�DV������330��EXW�DLUFUDIW�PXVW�EH�RSHUDWHG�VXIILFLHQWO\�WR�UHGXFH�ZDWHU�FRQWHQW�EHORZ������330���
,I�DLUFUDIW�FDQQRW�EH�RSHUDWHG�ZKHQ�ZDWHU�FRQWHQW�LV�EHWZHHQ������330�DQG������330�RU�LI�ZDWHU�FRQWHQW�
H[FHHGV������330��JHDUER[�VKDOO�EH�GUDLQHG�DQG�IOXVKHG�DV�QHFHVVDU\�WR�FRUUHFW�KLJK�ZDWHU�FRQWHQW��
�
$GGLWLRQDO�ZDWHU�FRQWHQW�DQDO\VLV�LV�UHTXLUHG�GXH�WR�PDLQ�URWRU�PDVW�VHDO�GHVLJQ�LVVXHV���:DWHU�FRQWHQW�DQDO\VLV�LV�
DOVR�UHTXLUHG�LQ�DFFRUGDQFH�ZLWK�6SHFLDO�&RQGLWLRQDO�3UHVHUYDWLRQ�0DLQWHQDQFH�5HTXLUHPHQW�&DUGV���:DWHU�
FRQWHQW�OLPLWV�DUH������330�ZLWK�QR�DFWLRQ�UHTXLUHG���,I�DLUFUDIW�FDQ�EH�RSHUDWHG��ZDWHU�FRQWHQW�PD\�EH�DV�KLJK�DV�
�����330��EXW�DLUFUDIW�PXVW�EH�RSHUDWHG�VXIILFLHQWO\�WR�UHGXFH�ZDWHU�FRQWHQW�EHORZ������330���,I�DLUFUDIW�FDQQRW�
EH�RSHUDWHG�ZKHQ�ZDWHU�FRQWHQW�LV�EHWZHHQ������330�DQG������330�RU�LI�ZDWHU�FRQWHQW�H[FHHGV������330��
JHDUER[�VKDOO�EH�GUDLQHG�DQG�IOXVKHG�DV�QHFHVVDU\�WR�FRUUHFW�KLJK�ZDWHU�FRQWHQW��
�
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�
�

UH-1Y, AH-1Z (NAVY / USMC) 
INTERMEDIATE GEARBOX 

 
:HDU�PHWDO�DQDO\VLV�LV�QRW�UHTXLUHG���)UHTXHQW�RLO�FKDQJHV�GLVUXSW�WKH�QRUPDO�RLO�DQDO\VLV�WUHQGLQJ�WR�WKH�SRLQW�
ZKHUH�LW�LV�QRW�D�FRQVLVWHQW�LQGLFDWRU�RI�JHDUER[�FRQGLWLRQ��
�
:DWHU�FRQWHQW�DQDO\VLV�LV�UHTXLUHG�LQ�DFFRUGDQFH�ZLWK�2UJDQL]DWLRQDO�/HYHO�0DLQWHQDQFH�,QVWUXFWLRQV��3ULPDU\�
FRQFHUQ�IRU�ZDWHU�FRQWHQW�DQDO\VLV�LV�SURSHU�DGKHUHQFH�WR�WKH�1$9$,5�����������PDQXDO�IRU�WKH�PDLQWHQDQFH�RI�
JHDUER[HV�GXULQJ�SHULRGV�RI�LQDFWLYLW\���
�
*HDUER[�ZDWHU�FRQWHQW�ZKHQ�HQWHULQJ�LQWR�SUHVHUYDWLRQ��GXULQJ�SUHVHUYDWLRQ��LI�W\SH�,�RU�W\SH�,,�SUHVHUYDWLRQ�LV�
XWLOL]HG���DQG�ZKHQ�GH�SUHVHUYLQJ�LV������330�ZLWK�QR�DFWLRQ�UHTXLUHG���,I�DLUFUDIW�FDQ�EH�RSHUDWHG��ZDWHU�FRQWHQW�
PD\�EH�DV�KLJK�DV������330��EXW�DLUFUDIW�PXVW�EH�RSHUDWHG�VXIILFLHQWO\�WR�UHGXFH�ZDWHU�FRQWHQW�EHORZ������330���
,I�DLUFUDIW�FDQQRW�EH�RSHUDWHG�ZKHQ�ZDWHU�FRQWHQW�LV�EHWZHHQ������330�DQG������330�RU�LI�ZDWHU�FRQWHQW�
H[FHHGV������330��JHDUER[�VKDOO�EH�GUDLQHG�DQG�IOXVKHG�DV�QHFHVVDU\�WR�FRUUHFW�KLJK�ZDWHU�FRQWHQW��
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�
�
�
�

UH-1Y, AH-1Z (NAVY/USMC) 
TAIL ROTOR GEARBOX 

 
:HDU�PHWDO�DQDO\VLV�LV�QRW�UHTXLUHG���)UHTXHQW�RLO�FKDQJHV�GLVUXSW�WKH�QRUPDO�RLO�DQDO\VLV�WUHQGLQJ�WR�WKH�SRLQW�
ZKHUH�LW�LV�QRW�D�FRQVLVWHQW�LQGLFDWRU�RI�JHDUER[�FRQGLWLRQ��
 
:DWHU�FRQWHQW�DQDO\VLV�LV�UHTXLUHG�LQ�DFFRUGDQFH�ZLWK�2UJDQL]DWLRQDO�/HYHO�0DLQWHQDQFH�,QVWUXFWLRQV��3ULPDU\�
FRQFHUQ�IRU�ZDWHU�FRQWHQW�DQDO\VLV�LV�SURSHU�DGKHUHQFH�WR�WKH�1$9$,5�����������PDQXDO�IRU�WKH�PDLQWHQDQFH�RI�
JHDUER[HV�GXULQJ�SHULRGV�RI�LQDFWLYLW\���
�
*HDUER[�ZDWHU�FRQWHQW�ZKHQ�HQWHULQJ�LQWR�SUHVHUYDWLRQ��GXULQJ�SUHVHUYDWLRQ��LI�W\SH�,�RU�W\SH�,,�SUHVHUYDWLRQ�LV�
XWLOL]HG���DQG�ZKHQ�GH�SUHVHUYLQJ�LV������330�ZLWK�QR�DFWLRQ�UHTXLUHG���,I�DLUFUDIW�FDQ�EH�RSHUDWHG��ZDWHU�FRQWHQW�
PD\�EH�DV�KLJK�DV������330��EXW�DLUFUDIW�PXVW�EH�RSHUDWHG�VXIILFLHQWO\�WR�UHGXFH�ZDWHU�FRQWHQW�EHORZ������330���
,I�DLUFUDIW�FDQQRW�EH�RSHUDWHG�ZKHQ�ZDWHU�FRQWHQW�LV�EHWZHHQ������330�DQG������330�RU�LI�ZDWHU�FRQWHQW�
H[FHHGV������330��JHDUER[�VKDOO�EH�GUDLQHG�DQG�IOXVKHG�DV�QHFHVVDU\�WR�FRUUHFW�KLJK�ZDWHU�FRQWHQW��
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�
�

8+��1��1$9<��
7����&20%,1,1*�*($5%2;�

�
-2$3�$720,&�(0,66,21�52752'(�
�

)H� $J� $O� &U� &X� 0J� %� 6L� =Q�

$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� �� � � �� �� � � �

1RUPDO�5DQJH� ����� ���� � � ����� ����� � � �

0DUJLQDO�5DQJH�� ������ �� � � ������ ������ � � �

+LJK�5DQJH� ������ ���� � � ������ ������ � � �

$EQRUPDO� ���� ���� � � ���� ���� ��� ��� ���

�
:$7(5�/,0,7���������330�RQ���������GHSHQGHQW�RQ�VSHFLDO�HTXLSPHQW�DYDLODELOLW\�DW�ODE��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�
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�� �� �� �� �� �� � �� �

1RUPDO�5DQJH� ����� ���� ����� ���� ����� ���� � ����� �

0DUJLQDO�5DQJH�� ������ 1�$� ������ �� ������ �� � ������ �

+LJK�5DQJH� ������ �� ������ �� ������ ������ � ������ �

$EQRUPDO� ���� ��� ���� ��� ���� ���� ��� ���� ���

�
)H� � � � � %HDULQJ�ORDG�VXUIDFH��PDLQ�GULYH��
� � � � � $FFHVVRU\�JHDULQJ�DQG�VSOLQHV�
�
)H� 	� &X�� � %HDULQJ�DVVHPEOLHV��
� � � � � 0DVW�DQG�LQSXW�TXLOO�EHDULQJ�DVVHPEO\�
�
)H� &X� 	� $J� � ,QSXW�DQG�RXWSXW�TXLOO�EHDULQJ�DVVHPEOLHV�
�
)H� 	� $O� � � /RZHU�PDVW�EHDULQJ�RLO�GLVWULEXWLRQ�ULQJ�
�
)H� 	� 0J� � � *HDULQJ�DQG�KRXVLQJ�
�
$O� � � � � 2LO�GHIOHFWRU�SODWH�LQSXW�TXLOO�
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 

NOTES 
 

+LJK�FRQFHQWUDWLRQ�RI�)H�	�0J�VKRXOG�EH�H[SHFWHG�WR�LQFUHDVH�DIWHU�H[WHQGHG�SHULRGV�RI�
LQDFWLYLW\�EHFDXVH�RI�FRUURVLRQ��
0DVW� EHDULQJ� VKLPV�PDQXIDFWXUHG� IURP�$O� DUH� EHLQJ� UHSODFHG�ZLWK� VWHHO� FRXQWHUSDUW� DW�
RYHUKDXO��
+LJK�6L�LQGLFDWHV�FRQWDPLQDWLRQ�SUREDEO\�GXH�WR�VDPSOLQJ�HUURU��
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0DUJLQDO�5DQJH�� ������ � ������ �� ������ ������ � ������ �

+LJK�5DQJH� ������ � ������ �� ������ ������ � ������ �

$EQRUPDO� ���� � ���� ��� ���� ���� ��� ���� ���

�
)H� � � � � %HYHO�JHDUV�DQG�EHDULQJ�ORDG�VXUIDFHV�
�
)H� 	� &X� � � %HYHO�JHDUV�DQG�EHDULQJ�DVVHPEO\�
�
)H� &X� 	� $O�� %HDULQJ�DVVHPEO\�DQG�OLQHUV�
�
)H� 	� $O� � � %HDULQJ�OLQHUV�LQ�TXLOO�SODWH�
�
)H� $O� 	� 0J� *HDULQJ�DQG�FDVH�
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�

NOTES 
 

���7DLO� URWRU�RU�GULYH� OLQH�YLEUDWLRQ�PD\� LQGXFH�WHPSRUDU\�KLJK�FRQFHQWUDWLRQ�RI�)H��&X�	�
$O��
�
��� )H�� &X� 	�0J� VKRXOG� EH� H[SHFWHG� WR� LQFUHDVH� VKDUSO\� DIWHU� H[WHQGHG� SHULRGV� RI�
LQDFWLYLW\�EHFDXVH�RI�FRUURVLRQ��
�
��� $J� KDV� EHHQ� UHSRUWHG� WR� RFFXU� LQ� VRPH� JHDUER[HV� DW� YHU\� KLJK� OHYHOV�� 6LOYHU� LQ�
WKHVH�FDVHV�ZDV�XVHG�DV�D�JHDU�IODVKLQJ�WR�HVWDEOLVK�ZHDU�SDWWHUQV�IRU�JHDU�WUDFNLQJ�DQG�
VKRXOG�QRW�EH�FRQVLGHUHG�DV�D�FULWLFDO�ZHDU�PHWDO��

�
�
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�
)H� � � � � %HYHO�JHDUV�DQG�EHDULQJ�ORDG�VXUIDFHV�
�
)H� &X� 	� $O�� %HDULQJ�DVVHPEO\�DQG�OLQHUV�
�
)H� 	� $O� � � %HDULQJ�OLQHUV�LQ�TXLOO�SODWH�
�
)H� $O� 	� 0J� *HDULQJ�DQG�FDVH�
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�

NOTES 
 

��� 7HPSRUDU\�KLJK�FRQFHQWUDWLRQ�RI�)H��&X�DQG�$O�PD\� UHVXOW� IURP�WDLO� URWRU�RU�GULYH�
OLQH�YLEUDWLRQ��
��� 7KH� FRQFHQWUDWLRQ� RI� )H�� $O� 	�0J� VKRXOG� EH� H[SHFWHG� WR� LQFUHDVH� VKDUSO\� DIWHU�
H[WHQGHG�SHULRGV�RI�LQDFWLYLW\�EHFDXVH�RI�FRUURVLRQ��
��� +LJK� FRQFHQWUDWLRQ� RI� )H�� &X� 	�0J�PD\� UHVXOW� IURP� H[FHVVLYH� OXEULFDWLRQ� RI� WDLO�
URWRU�FURVV�KHDG�EHDULQJ�IRUFLQJ�JUHDVH�DQG�H[WHUQDO�GHEULV�LQWR�FRQWDFW�ZLWK�JHDUER[�RLO��
)OXVKLQJ� RYHUFRPHV� WKH� SUREOHP� EXW� UHTXLUHV� D� ��� PLQXWH� JURXQG� RSHUDWLRQ� IROORZLQJ�
HDFK�GUDLQ�DQG�UHVHUYLFH��
��� ,QVSHFW� WKH� DOXPLQXP� ZRRO� LQ� WKH� ILOWHU� FDS� IRU� GHWHULRUDWLRQ� ZKHQ� H[FHVVLYH�
DOXPLQXP�ZHDU�PHWDO�LV�GHWHFWHG�LQ�RLO�VDPSOHV��
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�
:$7(5�/,0,7���������330�RQ���������GHSHQGHQW�RQ�VSHFLDO�HTXLSPHQW�DYDLODELOLW\�DW�ODE��
�
7KH�PDLQ�JHDUER[�VKDUHV�D�FRPPRQ�RLO�V\VWHP�ZLWK�WKH�FRPELQLQJ�JHDUER[�ZLWK�RLO�ILOWHUV�ERWK�LQ�WKH�
RLO�SXPS�DQG�LQ�WKH�VFDYHQJH�RLO�UHWXUQ�OLQH��1RUPDO�ZHDU�SDUWLFOHV�ZLOO�FRQWLQXH�WR�LQFUHDVH�XQWLO�WKH�
JHDUER[� LV�GUDLQHG�� IOXVKHG�DQG�UHVHUYLFHG� LQ�DFFRUGDQFH�ZLWK�1$9$,5�������+&'��������:DWHU� LQ�
WKH�RLO�ZLOO�FDXVH�KLJK�LURQ�DQG�PDJQHVLXP�EHFDXVH�RI�FRUURVLRQ��:KHQ�KLJK�RU�DEQRUPDO�ZHDU�PHWDOV�
DUH� GHWHFWHG� DQG�RU� WKH� ZDWHU� FRQWHQW� RI� WKH� RLO� H[FHHGV� ������ 330� ��������
�� WKH� ODERUDWRU\�
UHFRPPHQGDWLRQ�VKRXOG�EH��IOXVK�JHDUER[��UHVHUYLFH�DQG�SHUIRUP�VHUYLFHDELOLW\�FKHFN�LQ�DFFRUGDQFH�
ZLWK�1$9$,5�������+&'��������6XEPLW�RLO�VDPSOH�DIWHU�VHUYLFHDELOLW\�FKHFN�DQG�VSHFLDO�RLO�VDPSOH�
DIWHU����IOLJKW�KRXUV�RI�RSHUDWLRQ�IRU�ERWK�ZHDU�PHWDOV�DQG�ZDWHU�FRQWHQW���
�

:DWHU�FRQWHQW�FKHFN�GHSHQGHQW�RQ�VSHFLDO�HTXLSPHQW�DYDLODELOLW\��
�
+LJK� PHWDO� UHDGLQJV� ZLWKRXW� H[FHHGLQJ� ���� 330� ZDWHU� FRQWHQW� PD\� UHVXOW� LQ� D� ODERUDWRU\�
UHFRPPHQGDWLRQ�IRU�IOXVKLQJ�RU�UHPRYDO�RI�WKH�JHDUER[��$�PLQLPXP�RI�WZR�FRQVHFXWLYH�KLJK�UHDGLQJV�
LV�UHTXLUHG�SULRU� WR�UHFRPPHQGLQJ�IOXVKLQJ�RU�JHDUER[�UHPRYDO�XQOHVV�VHFRQGDU\� LQGLFDWLRQV��FKLSV��
XQXVXDO� QRLVH�� HWF��� DUH� SUHVHQW�� ,QIRUP� &)$� ZKHQ� UHFRPPHQGLQJ� IOXVKLQJ�� &)$� FRQFXUUHQFH� LV�
UHTXLUHG� SULRU� WR� UHFRPPHQGLQJ� JHDUER[� UHPRYDO�� )XUQLVK� &)$� ZLWK� ILYH� SUHYLRXV� 12$3� UHDGLQJV�
ZKHQ� UHFRPPHQGLQJ� JHDUER[� UHPRYDO�� &)$� LV� 12$3� UHDGLQJV� ZKHQ� UHFRPPHQGLQJ� JHDUER[�
UHPRYDO���
�
(OHYDWHG� ERURQ� �%�� DQG�RU� ]LQF� �=Q�� FRQFHQWUDWLRQV� XVXDOO\� LQGLFDWH� FRQWDPLQDWLRQ� ZLWK� DQRWKHU� RLO�
W\SH�� SULPDULO\� 0,/�35)������� 5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH�
H[FHHGV�����330��UXQ�FKHFN�ZLWK�'�����WR�HQVXUH�SURSHU�LQVWUXPHQW�IXQFWLRQ��:KHQ�SURSHU�IXQFWLRQ�
LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� 0,/�35)������ WR� FKDLQ� RI�
FRPPDQG�� PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ� DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU�
SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG� IOXVKLQJ� DQG�U HWHVWLQJ� RI�
FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�%�DQG�=Q�
FRQFHQWUDWLRQV�IDOO�EHORZ�����330� 5HIHU�WR�-2$3�0DQXDO�9ROXPH�,,�6HFWLRQ�9,,,��SDJH�����IRU�PRUH�
LQIRUPDWLRQ���
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�
5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR���0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\�
GHILFLHQF\�UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG� VLOLFRQ� �6L�� FRQFHQWUDWLRQ� XVXDOO\� LQGLFDWHV� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW�� ,I�
DOXPLQXP��$O�� LV�DOVR�HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�
DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ�YDOXH� H[FHHGV�����330�� UXQ�FKHFN�ZLWK�'����� WR�HQVXUH�SURSHU�
LQVWUXPHQW� IXQFWLRQ�� :KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG�
FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW�WR�FKDLQ�RI�FRPPDQG��PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV��
5HFRPPHQG� IOXVKLQJ� DQG� UHWHVWLQJ� RI� FRQWDPLQDWHG� SUH�RLOHUV�� FDUWV�� RU� RWKHU� UHVHUYRLUV� ZKHUH�
FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�VLOLFRQ�FRQFHQWUDWLRQ�IDOOV�EHORZ�����330� 5HIHU�WR�-2$3�0DQXDO�9ROXPH�
,,�6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG�RU� VXVSHFWHG�
FRQWDPLQDWHG�VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR���ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�
VXFK�VWRFNV�WKURXJK�WKH�'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
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�
:$7(5�/,0,7���������330�RQ���������GHSHQGHQW�RQ�VSHFLDO�HTXLSPHQW�DYDLODELOLW\�DW�ODE��
�
7KH�LQWHUPHGLDWH�JHDUER[�KDV�D�VHOI�FRQWDLQHG�RLO�V\VWHP�ZLWKRXW�DQ�RLO�ILOWHU��1RUPDO�ZHDU�SDUWLFOHV�
ZLOO� FRQWLQXH� WR� LQFUHDVH� XQWLO� WKH� JHDUER[� LV� GUDLQHG�� IOXVKHG� DQG�U H�VHUYLFHG� LQ� DFFRUGDQFH� ZLWK�
1$9$,5� ������+&'�������� :DWHU� LQ� WKH� RLO� ZLOO� FDXVH� KLJK� LURQ� DQG� PDJQHVLXP� EHFDXVH� RI�
FRUURVLRQ��:KHQ�KLJK�RU�DEQRUPDO�ZHDU�PHWDO�UHDGLQJV�DUH�REWDLQHG��FKHFN�WKH�RLO�IRU�ZDWHU�FRQWHQW��
,I�KLJK�RU�DEQRUPDO�ZHDU�PHWDOV�DUH�GHWHFWHG�DQG�RU�WKH�ZDWHU�FRQWHQW�RI�WKH�RLO�H[FHHGV�������330�
��������
�� WKH� ODERUDWRU\� UHFRPPHQGDWLRQ� VKRXOG� EH�� IOXVK� JHDUER[�� UH�VHUYLFH� DQG�SHU IRUP�
VHUYLFHDELOLW\� FKHFN� LQ� DFFRUGDQFH� ZLWK� 1$9$,5� ������+&'�������� 6XEPLW� RLO� VDPSOH� DIWHU�
VHUYLFHDELOLW\�FKHFN�DQG�VSHFLDO�RLO�VDPSOH�DIWHU����IOLJKW�KRXUV�RI�RSHUDWLRQ�IRU�ERWK�ZHDU�PHWDOV�DQG�
ZDWHU�FRQWHQW���
�

:DWHU�FRQWHQW�FKHFN�GHSHQGHQW�RQ�VSHFLDO�HTXLSPHQW�DYDLODELOLW\��
�
+LJK� PHWDO� UHDGLQJV� ZLWKRXW� H[FHHGLQJ� ����� 330� ZDWHU� FRQWHQW� PD\� UHVXOW� LQ� D� ODERUDWRU\�
UHFRPPHQGDWLRQ�IRU�IOXVKLQJ�RU�UHPRYDO�RI�WKH�JHDUER[��$�PLQLPXP�RI�WZR�FRQVHFXWLYH�KLJK�UHDGLQJV�
LV�UHTXLUHG�SULRU�WR�UHFRPPHQGLQJ�IOXVKLQJ�RU�JHDUER[�UHPRYDO��)XUQLVK�&)$�ZLWK�ILYH�SUHYLRXV�12$3�
UHDGLQJV�ZKHQ�UHFRPPHQGLQJ�JHDUER[�UHPRYDO���
�
(OHYDWHG� ERURQ� �%�� DQG�RU� ]LQF� �=Q�� FRQFHQWUDWLRQV� XVXDOO\� LQGLFDWH� FRQWDPLQDWLRQ� ZLWK� DQRWKHU� RLO�
W\SH�� SULPDULO\� 0,/�35)������� 5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH�
H[FHHGV�����330��UXQ�FKHFN�ZLWK�'�����WR�HQVXUH�SURSHU�LQVWUXPHQW�IXQFWLRQ��:KHQ�SURSHU�IXQFWLRQ�
LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� 0,/�35)������ WR� FKDLQ� RI�
FRPPDQG�� PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ� DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU�
SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG� IOXVKLQJ� DQG�U HWHVWLQJ� RI�
FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�%�DQG�=Q�
FRQFHQWUDWLRQV�IDOO�EHORZ�����330� 5HIHU�WR�-2$3�0DQXDO�9ROXPH�,,�6HFWLRQ�9,,,��SDJH�����IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW�
LQIRUPDWLRQ��EDWFK�QR���ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�'HIHQVH�
VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG� VLOLFRQ� �6L�� FRQFHQWUDWLRQ� XVXDOO\� LQGLFDWHV� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW�� ,I�
DOXPLQXP��$O��LV�DOVR�HOHYDWHG��WKLV�VXJJHVWV�WKH�SUHVHQFH�RI�FOD\�RU�VRLO��
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�
5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�YDOXH�H[FHHGV�����330�� UXQ�FKHFN�ZLWK�
'����� WR�HQVXUH�SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ�SURSHU� IXQFWLRQ� LV�FRQILUPHG�� UHSRUW�ERWK� UHVXOWV�
DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG�� PDLQWHQDQFH� FKLHI��
FRJQL]DQW� HQJLQHHULQJ� DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO�
ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG� IOXVKLQJ� DQG� UHWHVWLQJ� RI� FRQWDPLQDWHG� SUH�RLOHUV�� FDUWV�� RU� RWKHU�
UHVHUYRLUV� ZKHUH� FRQWDPLQDWLRQ� LV� IRXQG� XQWLO� VLOLFRQ� FRQFHQWUDWLRQ� IDOOV� EHORZ� ���� 330� 5HIHU� WR�
-2$3�0DQXDO� 9ROXPH� ,,� 6HFWLRQ� 9,,,�� SDJH� ���� IRU� PRUH� LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI�
FRQILUPHG�RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ� �EDWFK� QR��� ORW� QR���0,/�35)��
QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
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�
:$7(5�/,0,7���������330�RQ���������GHSHQGHQW�RQ�VSHFLDO�HTXLSPHQW�DYDLODELOLW\�DW�ODE��
�
7KH� WDLO� URWRU� JHDUER[� KDV� D�V HOI�FRQWDLQHG� JHDUER[�ZLWKRXW� DQ� RLO� ILOWHU��1RUPDO�ZHDU� SDUWLFOHV�ZLOO�
FRQWLQXH�WR�LQFUHDVH�XQWLO�WKH�JHDUER[�LV�GUDLQHG��IOXVKHG�DQG�UHVHUYLFHG�LQ�DFFRUGDQFH�ZLWK�1$9$,5�
������+&'�������� :DWHU� LQ� WKH� RLO� ZLOO� FDXVH� HLWKHU� KLJK� LURQ� DQG� FRSSHU� RU� KLJK� LURQ�� FRSSHU��
PDJQHVLXP�DQG�D OXPLQXP�EHFDXVH�RI� FRUURVLRQ��:KHQ�KLJK�RU�DEQRUPDO�ZHDU�PHWDO� UHDGLQJV�DUH�
REWDLQHG�� FKHFN� WKH�RLO� IRU�ZDWHU� FRQWHQW�� ,I� KLJK�RU� DEQRUPDO�ZHDU�PHWDOV�DUH�GHWHFWHG� DQG�RU� WKH�
ZDWHU� FRQWHQW�RI� WKH�RLO� H[FHHGV������� ��������
�� WKH� ODERUDWRU\� UHFRPPHQGDWLRQ�VKRXOG�EH� �IOXVK�
JHDUER[�� UHVHUYLFH�DQG�SHUIRUP�VHUYLFHDELOLW\�FKHFN� LQ�DFFRUGDQFH�ZLWK�1$9$,5�������+&'��������
6XEPLW�RLO�VDPSOH�DIWHU�VHUYLFHDELOLW\�FKHFN�DQG�VSHFLDO�RLO�VDPSOH�DIWHU����IOLJKW�KRXUV�RI�RSHUDWLRQ�
IRU�ERWK�ZHDU�PHWDOV�DQG�ZDWHU�FRQWHQW���
�
+LJK� PHWDO� UHDGLQJV� ZLWKRXW� H[FHHGLQJ� ����� 330� ZDWHU� FRQWHQW� PD\� UHVXOW� LQ� D� ODERUDWRU\�
UHFRPPHQGDWLRQ�IRU�IOXVKLQJ�RU�UHPRYDO�RI�WKH�JHDUER[��$�PLQLPXP�RI�WZR�FRQVHFXWLYH�KLJK�UHDGLQJV�
LV�UHTXLUHG�SULRU� WR�UHFRPPHQGLQJ�IOXVKLQJ�RU�JHDUER[�UHPRYDO�XQOHVV�VHFRQGDU\� LQGLFDWLRQV��FKLSV��
XQXVXDO� QRLVH�� HWF��� DUH� SUHVHQW�� ,QIRUP� &)$� ZKHQ� UHFRPPHQGLQJ� IOXVKLQJ�� &)$� FRQFXUUHQFH� LV�
UHTXLUHG� SULRU� WR� UHFRPPHQGLQJ� JHDUER[� UHPRYDO�� )XUQLVK� &)$� ZLWK� ILYH� SUHYLRXV� 12$3� UHDGLQJV�
ZKHQ�UHFRPPHQGLQJ�JHDUER[�UHPRYDO���
�
(OHYDWHG� ERURQ� �%�� DQG�RU� ]LQF� �=Q�� FRQFHQWUDWLRQV� XVXDOO\� LQGLFDWH� FRQWDPLQDWLRQ� ZLWK� DQRWKHU� RLO�
W\SH�� SULPDULO\� 0,/�35)������� 5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH�
H[FHHGV�����330��UXQ�FKHFN�ZLWK�'�����WR�HQVXUH�SURSHU�LQVWUXPHQW�IXQFWLRQ��:KHQ�SURSHU�IXQFWLRQ�
LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� 0,/�35)������ WR� FKDLQ� RI�
FRPPDQG�� PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ� DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU�
SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG� IOXVKLQJ� DQG�U HWHVWLQJ� RI�
FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�%�DQG�=Q�
FRQFHQWUDWLRQV�IDOO�EHORZ�����330� 5HIHU�WR�-2$3�0DQXDO�9ROXPH�,,�6HFWLRQ�9,,,��SDJH�����IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW�
LQIRUPDWLRQ��EDWFK�QR���ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�'HIHQVH�
VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP�
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(OHYDWHG� VLOLFRQ� �6L�� FRQFHQWUDWLRQ� XVXDOO\� LQGLFDWHV� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW�� ,I�
DOXPLQXP��$O�� LV�DOVR�HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�
DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ�YDOXH� H[FHHGV�����330�� UXQ�FKHFN�ZLWK�'����� WR�HQVXUH�SURSHU�
LQVWUXPHQW� IXQFWLRQ�� :KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG�
FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW�WR�FKDLQ�RI�FRPPDQG��PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV��
5HFRPPHQG� IOXVKLQJ� DQG� UHWHVWLQJ� RI� FRQWDPLQDWHG� SUH�RLOHUV�� FDUWV�� RU� RWKHU� UHVHUYRLUV� ZKHUH�
FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�VLOLFRQ�FRQFHQWUDWLRQ�IDOOV�EHORZ�����330� 5HIHU�WR�-2$3�0DQXDO�9ROXPH�
,,�6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG�RU� VXVSHFWHG�
FRQWDPLQDWHG�VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR���ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�
VXFK�VWRFNV�WKURXJK�WKH�'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�

Downloaded from http://www.everyspec.com



NAVAIR 17-15-50.3 
TM 38-301-3 

T.O. 33-1-37-3�
CGTO 33-1-37-3 

A-163 
 

�
6+��*��1$9<��
&20%,1,1*�*($5%2;�

�
-2$3�$720,&�(0,66,21�52752'(�
�

)H� $J� $O� &U� &X� 0J� 1L� %� 6L� =Q�

$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

��� � �� � �� ��� �� � � �

1RUPDO�5DQJH� ����� � ����� � ����� ����� ����� � � �

0DUJLQDO�5DQJH�� ������ � ������ � ������ ������ ������ � � �

+LJK�5DQJH� ������ � ������ � ������ ������ ������ � � �

$EQRUPDO� ���� � ���� � ���� ���� ���� ��� ��� ���

�
:$7(5�/,0,7���������330�RQ���������LI�HTXLSPHQW�LV�DYDLODEOH�DW�ODE��
�
7KH�FRPELQLQJ�JHDUER[�VKDUHV�D�FRPPRQ�RLO�V\VWHP�ZLWK� WKH�PDLQ�JHDUER[�ZLWK�RLO� ILOWHUV�ERWK� LQ� WKH�RLO�SXPS�
DQG� LQ�WKH�VFDYHQJH�RLO� UHWXUQ� OLQH��1RUPDO�ZHDU�SDUWLFOHV�ZLOO�FRQWLQXH�WR� LQFUHDVH�XQWLO� WKH�JHDUER[� LV�GUDLQHG��
IOXVKHG�DQG�UHVHUYLFHG� LQ�DFFRUGDQFH�ZLWK�1$9$,5�������+&'��������:DWHU� LQ� WKH�RLO�ZLOO�FDXVH�KLJK� LURQ�DQG�
PDJQHVLXP�EHFDXVH�RI�FRUURVLRQ��:KHQ�KLJK�RU�DEQRUPDO�ZHDU�PHWDO� UHDGLQJV�DUH�REWDLQHG�� FKHFN� WKH�RLO� IRU�
ZDWHU�FRQWHQW�� ,I�KLJK�RU�DEQRUPDO�ZHDU�PHWDOV�DUH�GHWHFWHG�DQG�RU� WKH�ZDWHU� FRQWHQW�RI� WKH�RLO�H[FHHGV�������
��������
��WKH�ODERUDWRU\�UHFRPPHQGDWLRQ�VKRXOG�EH��IOXVK�JHDUER[��UHVHUYLFH�DQG�SHUIRUP�VHUYLFHDELOLW\�FKHFN�LQ�
DFFRUGDQFH�ZLWK�1$9$,5�������+&'��������6XEPLW�RLO�VDPSOH�DIWHU�VHUYLFHDELOLW\�FKHFN�DQG�VSHFLDO�RLO�VDPSOH�
DIWHU����IOLJKW�KRXUV�RI�RSHUDWLRQ�IRU�ERWK�ZHDU�PHWDOV�DQG�ZDWHU�FRQWHQW���
�

:DWHU�FRQWHQW�FKHFN�GHSHQGHQW�RQ�VSHFLDO�HTXLSPHQW�DYDLODELOLW\��
�
+LJK�PHWDO�UHDGLQJV�ZLWKRXW�H[FHHGLQJ������330�ZDWHU�FRQWHQW�PD\�UHVXOW� LQ�D�ODERUDWRU\�UHFRPPHQGDWLRQ�IRU�
IOXVKLQJ� RU� UHPRYDO� RI� WKH� JHDUER[�� $� PLQLPXP� RI� WZR� FRQVHFXWLYH� KLJK� UHDGLQJV� LV� UHTXLUHG� SULRU� WR�
UHFRPPHQGLQJ�IOXVKLQJ�RU�JHDUER[�UHPRYDO�XQOHVV�VHFRQGDU\�LQGLFDWLRQV��FKLSV��XQXVXDO�QRLVH��HWF���DUH�SUHVHQW��
,QIRUP�&)$�ZKHQ�UHFRPPHQGLQJ�IOXVKLQJ��&)$�FRQFXUUHQFH�LV�UHTXLUHG�SULRU�WR�UHFRPPHQGLQJ�JHDUER[�UHPRYDO��
)XUQLVK�&)$�ZLWK�ILYH�SUHYLRXV�12$3�UHDGLQJV�ZKHQ�UHFRPPHQGLQJ�JHDUER[�UHPRYDO���
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP��
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�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�
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1RUPDO�5DQJH� ����� ���� ����� ���� ����� ����� � � �

0DUJLQDO�5DQJH�� ������ �� ������ �� ������ ������ � � �

+LJK�5DQJH� ������ �� ������ �� ������ ������ � � �

$EQRUPDO� ���� ��� ���� ��� ���� ���� ��� ��� ���

�
:$7(5�/,0,7���������330�RQ���������LI�HTXLSPHQW�LV�DYDLODEOH�DW�ODE��
�
)H�DORQH�XVXDOO\� LQGLFDWHV�GLVFUHSDQF\� LQ�VSLGHU�JHDU�UHGXFWLRQ�DUHD��&X�ZHDU�PHWDOV�DVVRFLDWHG�ZLWK�RLO�SXPS�
EXVKLQJ�DFFHVVRU\�GULYH�ZKHHO�RU�PDLQ�PDVW�EXVKLQJ�EHDULQJ��
�
:DWHU�LQ�WKH�RLO�FRXOG�FDXVH�KLJK�LURQ��FRSSHU��PDJQHVLXP�RU�DOXPLQXP�GXH�WR�FRUURVLRQ��,I�KLJK�RU�DEQRUPDO�ZHDU�
PHWDOV�DUH�REWDLQHG�DQG�KLJK�ZDWHU�LV�GHWHFWHG�RQ�WZR�FRQVHFXWLYH�VDPSOHV��WKH�ODERUDWRU\�UHFRPPHQGDWLRQ�PD\�
EH� WR� IOXVK� 0DLQ� 7UDQVPLVVLRQ�� UHVHUYLFH� DQG� SHUIRUP� VHUYLFHDELOLW\� FKHFN�� ,QIR� &)$� ZKHQ� UHFRPPHQGLQJ�
IOXVKLQJ��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
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NOTES 

 
6SHFLDO�VDPSOHV�PD\�EH�UHFRPPHQGHG�DQ\WLPH�XQXVXDO�UHDGLQJV�DUH�REWDLQHG��
�
+LJK�PHWDO� UHDGLQJV�ZLWKRXW� KLJK�ZDWHU�PD\� UHVXOW� LQ� D�O DERUDWRU\� UHFRPPHQGDWLRQ� IRU�
IOXVKLQJ�RU�UHPRYDO�RI�D�0DLQ�7UDQVPLVVLRQ��$�PLQLPXP�RI�WZR�FRQVHFXWLYH�KLJK�UHDGLQJV�
LV�UHTXLUHG�SULRU�WR�UHFRPPHQGLQJ�IOXVKLQJ�RU�UHPRYLQJ�D�0DLQ�7UDQVPLVVLRQ�XQOHVV�RWKHU�
HYLGHQFH� �FKLSOLJKWV�� IUDJPHQWV�� XQXVXDO� QRLVH�� HWF��� LV� IRXQG�� ,QIR� &)$� ZKHQ�
UHFRPPHQGLQJ� IOXVKLQJ�� &)$� FRQFXUUHQFH� LV� UHTXLUHG� SULRU� WR� UHFRPPHQGDWLRQ� IRU�
JHDUER[� UHPRYDO� GXH� WR� KLJK� UHDGLQJV�� )XUQLVK� &)$� ZLWK� �� SUHYLRXV� 12$3� UHDGLQJV�
ZKHQ�UHFRPPHQGLQJ�0DLQ�7UDQVPLVVLRQ�5HPRYDO��
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)H� $J� $O� &U� &X� 0J� %� 6L� =Q�

$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��
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1RUPDO�5DQJH� ����� � ����� � ����� ����� � � �

0DUJLQDO�5DQJH�� ������ � ������ � ������ ������ � � �

+LJK�5DQJH� ������ � ������ � ������ ������ � � �

$EQRUPDO� ���� � ���� � ���� ���� ��� ��� ���

�
:$7(5�/,0,7���������330�RQ���������LI�HTXLSPHQW�LV�DYDLODEOH�DW�ODE��
�
:DWHU�LQ�WKH�RLO�FRXOG�FDXVH�KLJK�LURQ��FRSSHU��PDJQHVLXP�RU�DOXPLQXP�GXH�WR�FRUURVLRQ��,I�KLJK�RU�DEQRUPDO�ZHDU�
PHWDOV�DUH�REWDLQHG�DQG�KLJK�ZDWHU�LV�GHWHFWHG�RQ�WZR�FRQVHFXWLYH�VDPSOHV��WKH�ODERUDWRU\�UHFRPPHQGDWLRQ�PD\�
EH�WR�IOXVK�JHDUER[��UHVHUYLFH�DQG�SHUIRUP�VHUYLFHDELOLW\�FKHFN��,QIR�&)$�ZKHQ�UHFRPPHQGLQJ�IOXVKLQJ��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
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NOTES 

 
6SHFLDO�VDPSOHV�PD\�EH�UHFRPPHQGHG�DQ\WLPH�XQXVXDO�UHDGLQJV�DUH�REWDLQHG��
�
+LJK�PHWDO� UHDGLQJV�ZLWKRXW� KLJK�ZDWHU�PD\� UHVXOW� LQ� D�O DERUDWRU\� UHFRPPHQGDWLRQ� IRU�
IOXVKLQJ�RU�UHPRYDO�RI�D�JHDUER[��$�PLQLPXP�RI�WZR�FRQVHFXWLYH�KLJK�UHDGLQJV�LV�UHTXLUHG�
SULRU� WR� UHFRPPHQGLQJ� IOXVK� RU� UHPRYLQJ� D� JHDUER[� XQOHVV� RWKHU� HYLGHQFH� �FKLSOLJKWV��
IUDJPHQWV�� XQXVXDO� QRLVH�� HWF��� LV� IRXQG�� ,QIR� &)$� ZKHQ� UHFRPPHQGLQJ� IOXVKLQJ�� &)$�
FRQFXUUHQFH� LV� UHTXLUHG� SULRU� WR� D�U HFRPPHQGDWLRQ� IRU� JHDUER[� UHPRYDO� GXH� WR� KLJK�
UHDGLQJV�� )XUQLVK� &)$� ZLWK� ��SU HYLRXV� 12$3� UHDGLQJV� ZKHQ� UHFRPPHQGLQJ� JHDUER[�
UHPRYDO��

�
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:$7(5�/,0,7���������330�RQ���������LI�HTXLSPHQW�LV�DYDLODEOH�DW�ODE��
�
)H�� %HDULQJ�DVVHPEOLHV��JHDUV�DQG�EHYHO�JHDUV�
�
)H�� &X� 3LWFK�FRQWURO�URG�DQG�VOHHYH�EHDULQJ�
� � � 2XWSXW�VKDIW�EHDULQJ�DVVHPEO\�
�
$O� � � 6KLPV�
�
0J� )H� +RXVLQJ�DQG�EHDULQJ�OLQHUV�
�
:DWHU�LQ�WKH�RLO�FRXOG�FDXVH�KLJK�LURQ��FRSSHU��PDJQHVLXP�RU�DOXPLQXP�GXH�WR�FRUURVLRQ��,I�KLJK�RU�DEQRUPDO�ZHDU�
PHWDOV�DUH�REWDLQHG�DQG�KLJK�ZDWHU�LV�GHWHFWHG�RQ�WZR�FRQVHFXWLYH�VDPSOHV��WKH�ODERUDWRU\�UHFRPPHQGDWLRQ�PD\�
EH�WR�IOXVK�JHDUER[��UHVHUYLFH�DQG�SHUIRUP�VHUYLFHDELOLW\�FKHFN��,QIR�&)$�ZKHQ�UHFRPPHQGLQJ�IOXVKLQJ��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,��SDJH�����IRU�PRUH�LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI�FRQILUPHG�RU�

Downloaded from http://www.everyspec.com



NAVAIR 17-15-50.3 
TM 38-301-3 
T.O. 33-1-37-3�
CGTO 33-1-37-3 

A-170 
 

�
+����1$9<���&RQW���
7$,/�52725�*($5%2;�

�
VXVSHFWHG�FRQWDPLQDWHG�VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR���ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�
VXFK�VWRFNV�WKURXJK�WKH�'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�

NOTES 
 

6SHFLDO�VDPSOHV�PD\�EH�UHFRPPHQGHG�DQ\WLPH�XQXVXDO�UHDGLQJV�DUH�REWDLQHG��
�
+LJK�PHWDO� UHDGLQJV�ZLWKRXW� KLJK�ZDWHU�PD\� UHVXOW� LQ� D�O DERUDWRU\� UHFRPPHQGDWLRQ� IRU�
IOXVKLQJ�RU�UHPRYDO�RI�D�JHDUER[��$�PLQLPXP�RI�WZR�FRQVHFXWLYH�KLJK�UHDGLQJV�LV�UHTXLUHG�
SULRU�WR�UHFRPPHQGLQJ�IOXVKLQJ�RU�UHPRYLQJ�D�JHDUER[�XQOHVV�RWKHU�HYLGHQFH��FKLSOLJKWV��
IUDJPHQWV�� XQXVXDO� QRLVH�� HWF��� LV� IRXQG�� ,QIR� &)$� ZKHQ� UHFRPPHQGLQJ� IOXVKLQJ�� &)$�
FRQFXUUHQFH� LV� UHTXLUHG� SULRU� WR� D�U HFRPPHQGDWLRQ� IRU� JHDUER[� UHPRYDO� GXH� WR� KLJK�
UHDGLQJV�� )XUQLVK� &)$� ZLWK� ��SU HYLRXV� 12$3� UHDGLQJV� ZKHQ� UHFRPPHQGLQJ� JHDUER[�
UHPRYDO��

�
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)H� $J� $O� &U� &X� 0J� %� 6L� =Q�

$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

��� �� �� �� �� �� � � �

1RUPDO�5DQJH� ����� ���� ����� ���� ����� ����� � � �

0DUJLQDO�5DQJH�� ������ �� ������ �� ������ ������ � � �

+LJK�5DQJH� ������ �� ������ �� ������ ������ � � �

$EQRUPDO� ���� ��� ���� ��� ���� ���� ��� ��� ���

�
:$7(5�/,0,7���������330�RU��������
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH�,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�
)H���,URQ�PD\�LQGLFDWH�HLWKHU�ZHDU�RU�FRUURVLRQ���,URQ�DORQH�XVXDOO\�LQGLFDWHV�GLVFUHSDQF\�LQ�VSLGHU�JHDU�UHGXFWLRQ�

DUHD��
$O���$OXPLQXP�FRQWDPLQDWLRQ�RQO\�ZRXOG�LQGLFDWH�FRUURVLRQ���$OXPLQXP�GHWHFWHG�ZLWK�RWKHU�ZHDU�PHWDOV�LQGLFDWHV�

ZHDU�IUHWWLQJ��
$J���6LOYHU�XVXDOO\�LQGLFDWHV�GLVFUHSDQF\�ZLWK�WKH�SODWLQJ�RQ�PDOH�VSOLQHV�RI�EHYHO�JHDUV��
&U���&KURPLXP�LV�DVVRFLDWHG�ZLWK�SODWLQJ�RQ�IODQJH�VOHHYHV�DQG�VKDIWV��
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&X�� �&RSSHU�ZHDU�PHWDOV� DUH� QRUPDOO\� DVVRFLDWHG�ZLWK� RLO� SXPS�EXVKLQJ� DFFHVVRU\� GULYH�ZKHHO� RU�PDLQ�PDVW�
EXVKLQJ�EHDULQJ��

0J�� �0DJ QHVLXP� GHWHFWHG� LQ� D�QH Z� RU� IUHVKO\� UHZRUNHG� WUDQVPLVVLRQ� LQGLFDWHV� PLQRU� PDQXIDFWXUH�DVVHPEO\�
GHEULV�IURP�KRXVLQJ���2WKHUZLVH�PDJQHVLXP�FRQWDPLQDWLRQ�LQGLFDWHV�LQWHUQDO�FRUURVLRQ�RU�DEUDVLYH�ZHDU��

�
$OO�RLO�VDPSOHV�VKDOO�EH�FKHFNHG�IRU�ZDWHU�FRQWHQW�� �:DWHU� OLPLW� LV�������330�RU�������SHUFHQW�� �:DWHU� LQ�PDLQ�
WUDQVPLVVLRQ� PD\� FDXVH� KLJK� ZHDU� PHWDO� LQGLFDWLRQV� �QRUPDOO\� HLWKHU� KLJK� LURQ�� FRSSHU�� PDJQHVLXP� DQG�RU�
DOXPLQXP��DV�D�UHVXOW�RI�LQWHUQDO�FRPSRQHQWV�FRUURVLRQ���:KHQ�KLJK�RU�DEQRUPDO�ZHDU�PHWDOV�DUH�GHWHFWHG�DQG�RU�
WKH�ZDWHU�FRQWHQW�RI� WKH�RLO�H[FHHGV�������330��������SHUFHQW��� WKH� ODERUDWRU\¶V�UHFRPPHQGDWLRQ�VKRXOG�EH�WR�
GUDLQ��IOXVK��UH�VHUYLFH�ZLWK�QHZ�RLO�DQG�SHUIRUP�D�VHUYLFHDELOLW\�FKHFN�LQ�DFFRUGDQFH�ZLWK�WKH�DSSOLFDEOH�VHUYLFH�
PDQXDOV�� � 6XEPLW� RLO� VDPSOHV� DIWHU� VHUYLFHDELOLW\� FKHFN� DQG�D�V SHFLDO� RLO� VDPSOH� DSSUR[LPDWHO\� HDFK� ��� IOLJKW�
KRXUV�IRU�WKH�QH[W����IOLJKW�KRXUV���
��

NOTES 
 

6SHFLDO�RLO�VDPSOHV�PD\�EH�UHFRPPHQGHG�DQ\WLPH�XQXVXDO�UHDGLQJV�DUH�REWDLQHG��
�
+LJK�PHWDO� UHDGLQJV�ZLWKRXW� KLJK�ZDWHU�PD\� UHVXOW� LQ� D�O DERUDWRU\� UHFRPPHQGDWLRQ� IRU�
IOXVKLQJ�RU�UHPRYDO�RI�D�PDLQ�WUDQVPLVVLRQ���$�PLQLPXP�RI�WZR�FRQVHFXWLYH�KLJK�UHDGLQJV�
LV�UHTXLUHG�SULRU�WR�UHFRPPHQGLQJ�IOXVKLQJ�RU�UHPRYLQJ�D�PDLQ�WUDQVPLVVLRQ�XQOHVV�RWKHU�
HYLGHQFH� �FKLSOLJKWV�� IUDJPHQWV�� XQXVXDO� QRLVH�� HWF��� LV� IRXQG�� �, QIR� &)$� ZKHQ�
UHFRPPHQGLQJ� IOXVKLQJ�� � &)$� �1DY\� +��V�� RU� 9+� ,Q�6HUYLFH� &ODVV� 'HVN�9+��'V��
FRQFXUUHQFH� LV� UHTXLUHG�SULRU� WR� UHFRPPHQGDWLRQ� IRU�PDLQ� WUDQVPLVVLRQ� UHPRYDO�GXH� WR�
KLJK�UHDGLQJV���)XUQLVK�&)$�RU�9+�,Q�6HUYLFH�&ODVV�'HVN�ZLWK�ILYH�SUHYLRXV�RLO�DQDO\VLV�
UHDGLQJV�ZKHQ�UHFRPPHQGLQJ�D�PDLQ�WUDQVPLVVLRQ�UHPRYDO��

�
�
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)H� $J� $O� &U� &X� 0J� %� 6L� =Q�

$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

��� � �� � �� �� � � �

1RUPDO�5DQJH� ����� � ����� � ����� ����� � � �

0DUJLQDO�5DQJH�� ������ � ������ � ������ ������ � � �

+LJK�5DQJH� ������ � ������ � ������ ������ � � �

$EQRUPDO� ���� � ���� � ���� ���� ��� ��� ���

�
:$7(5�/,0,7���������330�RU��������
�
)H���,URQ�PD\�LQGLFDWH�HLWKHU�ZHDU�RU�FRUURVLRQ���,URQ�DORQH�XVXDOO\�LQGLFDWHV�GLVFUHSDQF\�LQ�EHDULQJ�DVVHPEOLHV��
JHDUV�DQG�EHYHO�JHDUV��
$O���$OXPLQXP�FRQWDPLQDWLRQ�RQO\�ZRXOG�LQGLFDWH�FRUURVLRQ���$OXPLQXP�GHWHFWHG�ZLWK�RWKHU�ZHDU�PHWDOV�LQGLFDWHV�
ZHDU�IUHWWLQJ��
&X���&RSSHU�ZHDU�PHWDOV�DUH�QRUPDOO\�DVVRFLDWHG�ZLWK�EXVKLQJV�DQG�EHDULQJ�DVVHPEO\��
0J���0DJQHVLXP�GHWHFWHG�LQ�D�QHZ�RU�IUHVKO\�UHZRUNHG�JHDUER[�LQGLFDWHV�PLQRU�PDQXIDFWXULQJ�DVVHPEO\�GHEULV�
IURP�KRXVLQJ���2WKHUZLVH�PDJQHVLXP�FRQWDPLQDWLRQ�LQGLFDWHV�LQWHUQDO�FRUURVLRQ�RU�DEUDVLYH�ZHDU��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
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�
7KH�LQWHUPHGLDWH�JHDUER[�KDV�D�VHOI�FRQWDLQHG�VSODVK�OXEULFDWHG�DLU�FRROHG�RLO�V\VWHP�ZLWKRXW�DQ�RLO�ILOWHU���1RUPDO�
ZHDU�PHWDO�SDUWLFOHV�ZLOO�FRQWLQXH�WR�LQFUHDVH�XQWLO�WKH�JHDUER[�LV�GUDLQHG�DQG�UH�VHUYLFHG�LQ�DFFRUGDQFH�ZLWK�WKH�
DSSURSULDWH�PDLQWHQDQFH�PDQXDO��
�
$OO� RLO� VDPSOHV� VKDOO� EH� FKHFNHG� IRU�ZDWHU� FRQWHQW�� �:DWHU� OLPLW� LV� ������330�RU� ������SHUFHQW�� �:DWHU� LQ� WKH�
LQWHUPHGLDWH� JHDUER[� PD\� FDXVH� KLJK� ZHDU� PHWDO� LQGLFDWLRQV� �QRUPDOO\� HLWKHU� KLJK� LURQ�� FRSSHU�� PDJQHVLXP�
DQG�RU�DOXPLQXP��DV�D�UHVXOW�RI�LQWHUQDO�FRPSRQHQWV�FRUURVLRQ���:KHQ�KLJK�RU�DEQRUPDO�ZHDU�PHWDOV�DUH�GHWHFWHG�
DQG�RU�WKH�ZDWHU�FRQWHQW�RI�WKH�RLO�H[FHHGV�������330��������SHUFHQW���WKH�ODERUDWRU\¶V�UHFRPPHQGDWLRQ�VKRXOG�
EH� WR� GUDLQ�� IOXVK�� UH�VHUYLFH�ZLWK� QHZ�RLO� DQG� SHUIRUP�D�VHUYLFHDELOLW\� FKHFN� LQ�DFFRUGDQFH�ZLWK� WKH�DSSOLFDEOH�
VHUYLFH�PDQXDOV�� �6XEPLW�RLO�VDPSOHV�DIWHU�VHUYLFHDELOLW\�FKHFN�DQG�D�VSHFLDO�RLO�VDPSOH�DSSUR[LPDWHO\�HDFK����
IOLJKW�KRXUV�IRU�WKH�QH[W����IOLJKW�KRXUV���
��

NOTES 
 

6SHFLDO�RLO�VDPSOHV�PD\�EH�UHFRPPHQGHG�DQ\WLPH�XQXVXDO�UHDGLQJV�DUH�REWDLQHG��
�
+LJK�PHWDO� UHDGLQJV�ZLWKRXW� KLJK�ZDWHU�PD\� UHVXOW� LQ� D�O DERUDWRU\� UHFRPPHQGDWLRQ� IRU�
IOXVKLQJ� RU� UHPRYDO� RI� WKH� LQWHUPHGLDWH� JHDUER[�� �$ �PLQLPXP� RI� WZR� FRQVHFXWLYH� KLJK�
UHDGLQJV� LV� UHTXLUHG� SULRU� WR� UHFRPPHQGLQJ� IOXVKLQJ� RU� UHPRYLQJ� WKH� LQWHUPHGLDWH�
JHDUER[�XQOHVV�RWKHU�HYLGHQFH��FKLSOLJKWV��IUDJPHQWV��XQXVXDO�QRLVH��HWF���LV�IRXQG���,QIR�
&)$�ZKHQ�UHFRPPHQGLQJ��IOXVKLQJ���&)$��1DY\�+��V��RU�9+�,Q�6HUYLFH�&ODVV�'HVN�9+�
�'V��FRQFXUUHQFH�LV�UHTXLUHG�SULRU�WR�UHFRPPHQGDWLRQ�IRU�LQWHUPHGLDWH�JHDUER[�UHPRYDO�
GXH� WR� KLJK� UHDGLQJV�� �)XUQLVK�&)$�RU�9+� ,Q�6HUYLFH�&ODVV�'HVN�ZLWK� ILYH� SUHYLRXV�RLO�
DQDO\VLV�UHDGLQJV�ZKHQ�UHFRPPHQGLQJ�LQWHUPHGLDWH�JHDUER[�UHPRYDO��

�
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0DUJLQDO�5DQJH�� ������ � ������ � ������ ������ � � �

+LJK�5DQJH� ������ � ������ � ������ ������ � � �

$EQRUPDO� ���� � ���� � ���� ���� ��� ��� ���

�
)H���,URQ�PD\�LQGLFDWH�HLWKHU�ZHDU�RU�FRUURVLRQ���,URQ�DORQH�XVXDOO\�LQGLFDWHV�GLVFUHSDQF\�LQ�EHDULQJ�DVVHPEOLHV��

JHDUV�DQG�EHYHO�JHDUV��
$O���$OXPLQXP�FRQWDPLQDWLRQ�RQO\�ZRXOG�LQGLFDWH�FRUURVLRQ���$OXPLQXP�GHWHFWHG�ZLWK�RWKHU�ZHDU�PHWDOV�LQGLFDWHV�

ZHDU�IUHWWLQJ�RI�VKLPV��
&X�� �&RSSHU� ZHDU�PHWDOV� DUH� QRUPDOO\� DVVRFLDWHG� ZLWK� SLWFK� FRQWURO� URG� DQG� VOHHYH� EHDULQJ�� DQG� RXWSXW� VKDIW�

EHDULQJ�DVVHPEO\��
0J���0DJQHVLXP�GHWHFWHG�LQ�D�QHZ�RU�IUHVKO\�UHZRUNHG�WDLO�URWRU�JHDUER[�LQGLFDWHV�PLQRU�PDQXIDFWXULQJ�DVVHPEO\�

GHEULV� IURP�KRXVLQJ�� �2 WKHUZLVH�PDJQHVLXP�FRQWDPLQDWLRQ� LQGLFDWHV� LQWHUQDO�FRUURVLRQ�RU�DEUDVLYH�ZHDU�RI�
EHDULQJ�OLQHUV��

�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH� VXSSO\� GHILFLHQF\� UHSRUWLQJ� V\VWHP�� � 7KH� WDLO� URWRU� JHDUER[� KDV� D� VHOI�FRQWDLQHG� VSODVK� OXEULFDWHG� DLU�
FRROHG�RLO�V\VWHP�ZLWKRXW�DQ�RLO�ILOWHU���1RUPDO�ZHDU�PHWDO�SDUWLFOHV�ZLOO�FRQWLQXH�WR�LQFUHDVH�XQWLO� WKH�JHDUER[�LV�
GUDLQHG�DQG�UH�VHUYLFHG�LQ�DFFRUGDQFH�ZLWK�WKH�DSSURSULDWH�PDLQWHQDQFH�PDQXDO��
�
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�
$OO�RLO�VDPSOHV�VKDOO�EH�FKHFNHG�IRU�ZDWHU�FRQWHQW���Water�OLPLW�LV�������330�RU�������SHUFHQW���:DWHU�LQ�WKH�WDLO�
URWRU� JHDUER[� PD\� FDXVH� KLJK� ZHDU� PHWDO� LQGLFDWLRQV� �QRUPDOO\� HLWKHU� KLJK� LURQ�� FRSSHU�� PDJQHVLXP� DQG�RU�
DOXPLQXP��DV�D�UHVXOW�RI�LQWHUQDO�FRPSRQHQWV�FRUURVLRQ���:KHQ�KLJK�RU�DEQRUPDO�ZHDU�PHWDOV�DUH�GHWHFWHG�DQG�RU�
WKH�ZDWHU�FRQWHQW�RI� WKH�RLO�H[FHHGV�������330��������SHUFHQW��� WKH� ODERUDWRU\¶V�UHFRPPHQGDWLRQ�VKRXOG�EH�WR�
GUDLQ��IOXVK��UH�VHUYLFH�ZLWK�QHZ�RLO�DQG�SHUIRUP�D�VHUYLFHDELOLW\�FKHFN�LQ�DFFRUGDQFH�ZLWK�WKH�DSSOLFDEOH�VHUYLFH�
PDQXDOV�� � 6XEPLW� RLO� VDPSOHV� DIWHU� VHUYLFHDELOLW\� FKHFN� DQG�D�V SHFLDO� RLO� VDPSOH� DSSUR[LPDWHO\� HDFK� ��� IOLJKW�
KRXUV�IRU�WKH�QH[W����IOLJKW�KRXUV�  

NOTES 
6SHFLDO�RLO�VDPSOHV�PD\�EH�UHFRPPHQGHG�DQ\WLPH�XQXVXDO�UHDGLQJV�DUH�REWDLQHG��
�
+LJK�PHWDO� UHDGLQJV�ZLWKRXW� KLJK�ZDWHU�PD\� UHVXOW� LQ� D�O DERUDWRU\� UHFRPPHQGDWLRQ� IRU�
IOXVKLQJ� RU� UHPRYDO� RI� WKH� WDLO� URWRU� JHDUER[�� � $� PLQLPXP� RI� WZR� FRQVHFXWLYH� KLJK�
UHDGLQJV� LV� UHTXLUHG� SULRU� WR� UHFRPPHQGLQJ� IOXVKLQJ� RU� UHPRYLQJ� D� WDLO� URWRU� JHDUER[�
XQOHVV� RWKHU� HYLGHQFH� �FKLSOLJKWV�� IUDJPHQWV�� XQXVXDO� QRLVH�� HWF��� LV� IRXQG�� �, QIR� &)$�
ZKHQ�UHFRPPHQGLQJ�IOXVKLQJ�� �&)$��1DY\�+��V��RU�9+�,Q�6HUYLFH�&ODVV�'HVN�9+��'V��
FRQFXUUHQFH� LV� UHTXLUHG� SULRU� WR� UHFRPPHQGDWLRQ� IRU� JHDUER[� UHPRYDO� GXH� WR� KLJK�
UHDGLQJV�� �) XUQLVK� &)$� RU� 9+� ,Q�6HUYLFH� &ODVV� 'HVN� ZLWK� ILYH� SUHYLRXV� RLO� DQDO\VLV�
UHDGLQJV�ZKHQ�UHFRPPHQGLQJ�WDLO�URWRU�JHDUER[�UHPRYDO��
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0DUJLQDO�5DQJH�� ������� �� ������ �� �� ������ � ������ �
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$EQRUPDO� ����� ��� ���� ��� ���� ���� ��� ���� ���

�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
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� �
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
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�
)H� � � � � %HDULQJV�DQG�JHDUV�
�
)H� 	� &X� � � %HDULQJV�DQG�UDFHV�
�
)H� 	� 0J� � � %HDULQJ�
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�

NOTES 
 

+LJK� FRQFHQWUDWLRQ� RI� )H� 	� 0J�F RXOG� DOVR� LQGLFDWH� FRUURVLRQ� GXH�W R� PRLVWXUH� LQ� WKH�
V\VWHP��
�
+LJK� FRQFHQWUDWLRQ�6L� LQGLFDWHV� FRQWDPLQDWLRQ� SUREDEO\� GXH� WR� VDQG� DQG� GLUW� RU� VLOLFRQ�
UXEEHU�SDUWV�RU�SUHVHQFH�RI�DQWL�IRDPLQJ�DGGLWLYH��
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0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�

NOTES 
�

+LJK� FRQFHQWUDWLRQ� RI� )H� 	� 0J�F RXOG� DOVR� LQGLFDWH� FRUURVLRQ� GXH�W R� PRLVWXUH� LQ� WKH�
V\VWHP��
�
+LJK� FRQFHQWUDWLRQ�6L� LQGLFDWHV� FRQWDPLQDWLRQ� SUREDEO\� GXH� WR� VDQG� DQG� GLUW� RU� VLOLFRQ�
UXEEHU�SDUWV�RU�SUHVHQFH�RI�DQWL�IRDPLQJ�DGGLWLYH��
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)H� � � � � %HDULQJV�DQG�JHDUV�
�
)H� 	� &X� � � %HDULQJV�DQG�UDFHV�
�
)H� 	� 0J� � � %HDULQJ�OLQHU�URWDWLQJ�LQ�KRXVLQJ�
�
)H� 	� $O� � � %HDULQJ�URWDWLQJ�LQ�TXLOO�KRXVLQJ�
�

(OHYDWHG� ERURQ� �%�� DQG�RU� ]LQF� �=Q�� FRQFHQWUDWLRQV� XVXDOO\� LQGLFDWH� FRQWDPLQDWLRQ� ZLWK� DQRWKHU� RLO� W\SH��
SULPDULO\�0,/�35)�������5HFRPPHQG�UHVDPSOLQJ�DQG�UHWHVWLQJ�LPPHGLDWHO\��,I�QHZ�YDOXH�H[FHHGV�����330��
UXQ�FKHFN�ZLWK�'����� WR�HQVXUH�SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ�SURSHU� IXQFWLRQ� LV�FRQILUPHG�� UHSRUW�ERWK�
UHVXOWV�DQG�VXVSHFWHG�FRQWDPLQDWLRQ�ZLWK�0,/�35)������WR�FKDLQ�RI�FRPPDQG��PDLQWHQDQFH�FKLHI��FRJQL]DQW�
HQJLQHHULQJ� DXWKRULW\� �$UP\� DQG�1DY\� RQO\��� DQG�R WKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO�ZULWWHQ� SURFHGXUHV��
5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�
LV�IRXQG�XQWLO�ERWK�%�DQG�=Q�FRQFHQWUDWLRQV�IDOO�EHORZ�����330� 5HIHU�WR�-2$3�0DQXDO�9ROXPH�,,�6HFWLRQ�9,,,��
SDJH�����IRU�PRUH�LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI�FRQILUPHG�RU�VXVSHFWHG�FRQWDPLQDWHG�VWRFNV��DQG�
VXEPLW�LQIRUPDWLRQ��EDWFK�QR���ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�'HIHQVH�
VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP� 
�

�
NOTES 

 
+LJK�FRQFHQWUDWLRQ�RI�)H�	�0J�FRXOG�DOVR�LQGLFDWH�FRUURVLRQ�GXH�WR�PRLVWXUH�LQ�WKH�
V\VWHP��
�
+LJK�FRQFHQWUDWLRQ�6L�LQGLFDWHV�FRQWDPLQDWLRQ�SUREDEO\�GXH�WR�VDQG�DQG�GLUW�RU�VLOLFRQ�
UXEEHU�SDUWV�RU�SUHVHQFH�RI�DQWL�IRDPLQJ�DGGLWLYH��

�
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�
6DPSOHV�IUHTXHQWO\�FRQWDPLQDWHG��ZKHQ�WKLV�RFFXUV�DOO�ZHDU�PHWDOV�ZLOO�EH�KLJK��UHFRPPHQG�UHVDPSOH��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�
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)H� � � � � %HDULQJ�DVVHPEOLHV�
�
&X� � � � � 6XPS�ILOWHU�RU�LQOHW�ILOWHU��EHDULQJ�FDJHV�
�
$O� 	� )H� � � 8SSHU�FDVH�DQG�EHDULQJ�DVVHPEOLHV�
�
0J� 	� )H� � � /RZHU�FDVH�DQG�EHDULQJ�DVVHPEOLHV��FRUURVLRQ�
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�
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)H� � � � � %HDULQJ�DVVHPEOLHV�
�
)H� 	� &X� � � %HDULQJ�DVVHPEOLHV�
�
)H� 	� 0J� � � %HDULQJV�DQG�WUDQVPLVVLRQ�FDVHV�
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
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HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
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DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
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6SHFLDO�VDPSOHV�PD\�EH�UHFRPPHQGHG�DQ\WLPH�XQXVXDO�UHDGLQJV�DUH�REWDLQHG��
�
+LJK�PHWDO� UHDGLQJV�ZLWKRXW� KLJK�ZDWHU�PD\� UHVXOW� LQ� D�O DERUDWRU\� UHFRPPHQGDWLRQ� IRU�
IOXVKLQJ�RU�UHPRYDO�RI�D�JHDUER[��$�PLQLPXP�RI�WZR�FRQVHFXWLYH�KLJK�UHDGLQJV�LV�UHTXLUHG�
SULRU� WR� UHFRPPHQGLQJ� IOXVKLQJ�RU� UHPRYLQJ�JHDUER[� XQOHVV�RWKHU�HYLGHQFH� �FKLSOLJKWV��
IUDJPHQWV�� XQXVXDO� QRLVH�� HWF��� LV� IRXQG�� ,QIR� &)$� ZKHQ� UHFRPPHQGLQJ� IOXVKLQJ�� &)$�
FRQFXUUHQFH� LV� UHTXLUHG� SULRU� WR� D�U HFRPPHQGDWLRQ� IRU� JHDUER[� UHPRYDO� GXH� WR� KLJK�
UHDGLQJV�� )XUQLVK� &)$� ZLWK� ��SU HYLRXV� 12$3� UHDGLQJV� ZKHQ� UHFRPPHQGLQJ� JHDUER[�
UHPRYDO��
�

�
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&KDQJH�RLO��VDPSOH�DIWHU�ILUVW�IOLJKW��
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LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
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FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��

NOTES 
 

6SHFLDO�VDPSOHV�PD\�EH�UHFRPPHQGHG�DQ\WLPH�XQXVXDO�UHDGLQJV�DUH�REWDLQHG��
�
+LJK�PHWDO� UHDGLQJV�ZLWKRXW� KLJK�ZDWHU�PD\� UHVXOW� LQ� D�O DERUDWRU\� UHFRPPHQGDWLRQ� IRU�
IOXVKLQJ�RU�UHPRYDO�RI�D�JHDUER[��$�PLQLPXP�RI�WZR�FRQVHFXWLYH�KLJK�UHDGLQJV�LV�UHTXLUHG�
SULRU� WR� UHFRPPHQGLQJ� IOXVKLQJ�RU� UHPRYLQJ�JHDUER[� XQOHVV�RWKHU�HYLGHQFH� �FKLSOLJKWV��
IUDJPHQWV�� XQXVXDO� QRLVH�� HWF��� LV� IRXQG�� ,QIR� &)$� ZKHQ� UHFRPPHQGLQJ� IOXVKLQJ�� &)$�
FRQFXUUHQFH� LV� UHTXLUHG� SULRU� WR� D�U HFRPPHQGDWLRQ� IRU� JHDUER[� UHPRYDO� GXH� WR� KLJK�
UHDGLQJV�� )XUQLVK� &)$� ZLWK� ��SU HYLRXV� 12$3� UHDGLQJV� ZKHQ� UHFRPPHQGLQJ� JHDUER[�
UHPRYDO��

�
NOTES 

 
&)$�FRQFXUUHQFH�IRU�UHPRYDO�LV�QRW�QHFHVVDU\�ZKHQ�WKH�LQFUHDVH�LQ�WLWDQLXP�LV�DEQRUPDO�
RYHU�WKUHH�FRQVHFXWLYH�UHDGLQJV��

�
�
7L� � � � � � $�UHDGLQJ� LQ�H[FHVV�RI�����330�ZLOO� UHTXLUH�PRQLWRULQJ��'R�QRW�

DOORZ�DQ�RLO�FKDQJH�DW�WKLV�WLPH��5HPRYH�WKH�SLWFK�FKDQJH�VKDIW�
ZKHQ�7L� UHDFKHV�KLJK� UDQJH�RI�����330��7KHVH�KLJK� UHDGLQJV�
LQGLFDWH�ZHDU�WR�WKH�LQQHU�VKDIW�VSOLQHV�DQG�WR�WKH�RXWSXW�VKDIW��

�
)H� 7L� &X� � � ,QFUHDVLQJ� KLJK� UHDGLQJV� RI� )H�� 7L�� DQG�& X� LQGLFDWH� H[FHVVLYH�

ZHDU� WR� WKH� JHDUER[� DQG� SLWFK� FKDQJH� VKDIW�� :KHQ� WKH� )H�
UHDGLQJV� UHDFK� WKH� DEQRUPDO� OHYHO�� UHPRYH� JHDUER[� DQG�S LWFK�
FKDQJH� VKDIW�� 'R� QRW� DOORZ� DQ� RLO� FKDQJH� GXULQJ� WKH� SHULRG� RI�
LQFUHDVLQJ�ZHDU�PHWDO��

�
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%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
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YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
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HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
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�
)H�� � � 0DLQ�GULYH�RLO�SXPS�JHDULQJ�
� � � � %HDULQJ�ORDG�VXUIDFHV�
�
�)H��������	�������&X� � %HDULQJ�DVVHPEOLHV�
�
�)H������ 	�������$O� � 8SSHU�FDVH�DQG�ULQJ�JHDU��RLO�SXPS�DVVHPEO\�
� � � � � /RZHU�PDVW�EHDULQJ�DQG�VXSSRUW�SODWH�
�
�)H������� $O� 	������&X�� 3ODQHWDU\�EHDULQJ�DVVHPEOLHV�
� �
�)H�������� 	�������0J� � 7UDQVPLVVLRQ�ORZHU�FDVH�
� � � � � �
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
 

NOTES 
�

+LJK�FRQFHQWUDWLRQ�RI�)H�DQG�0J� LQGLFDWHV�SRVVLEOH�FRUURVLRQ� LQ� WKH� WUDQVPLVVLRQ� ORZHU�
FDVH�DQG�PHWDO�FRQFHQWUDWLRQ�ZLOO�SUREDEO\�LQFUHDVH�DIWHU�H[WHQGHG�SHULRGV�RI�LQDFWLYLW\��
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)H�� � � %HYHO�JHDUV�
� � � � %HDULQJ�ORDG�VXUIDFHV�DQG�JHDUORFN�VHDO�VSULQJ�RQ�VKDIW�
�
�)H������� &X� 	������$J� %HDULQJ�JHDUV�DQG�EHDULQJ�DVVHPEOLHV�
�
�)H������ 	�������$O� � %HDULQJ�OLQHU�LQ�TXLOO�SODWH�
� � � � � ��
�
)H������ 	�������0J� � � *HDULQJ�DQG�&DVH�
� � � � � � �
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
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IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
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UHSRUWLQJ�V\VWHP� 
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NOTES 

�
��� 7DLO�URWRU�RU�GULYH�OLQH�YLEUDWLRQ�PD\�LQGXFH�WHPSRUDU\�KLJK�OHYHO�RI�)H��&X�	�$O��
��� +LJK�)H�	�PJ�LQGLFDWH�SRVVLEOH�FRUURVLRQ�LQ�WKH�JHDULQJ�DQG�FDVH���&RQFHQWUDWLRQ�ZLOO�

SUREDEO\�LQFUHDVH�DIWHU�H[WHQGHG�SHULRGV�RI�LQDFWLYLW\��
��� ,QVSHFW� WKH� DOXPLQXP� ZRRO� LQ� WKH� RLO� ILOWHU� FDS� IRU� GHWHULRUDWLRQ� ZKHQ� H[FHVVLYH�

DOXPLQXP�ZHDU�PHWDO�LV�GHWHFWHG�LQ�RLO�VDPSOHV�IURP�2+������Û�JHDUER[��
�
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NOTES 
�

$J� �� 6LOYHU� KDV� EHHQ� XVHG� LQ� SODWLQJ� VRPH� VSOLQHV� DQG� JHDUV�� :KHQ� YDOXHV�
JUHDWHU� WKDQ� �� 330� DUH� REVHUYHG�� D�V HUYLFHDELOLW\� FKHFN� VKRXOG� EH�
UHTXHVWHG��,QVWUXFWLRQV�IRU�WUDQVPLVVLRQV�VHUYLFHDELOLW\�FKHFN�DUH�SURYLGHG�LQ�
70��������������������

�
&U�0R� �� &KURPLXP�DQG�PRO\EGHQXP�VKRXOG�QRW�EH�FRQVLGHUHG�FULWLFDO�PHWDOV�XQOHVV�

LURQ�LV�SUHVHQW�LQ�DEQRUPDO�FRQFHQWUDWLRQV��
�
0J�$O� �� 0DJQHVLXP�DQG�DOXPLQXP�DUH�XVXDOO\�REVHUYHG�ZKHUHYHU� FRUURVLRQ� H[LVWV��

+RZHYHU�� ZKHQ� LURQ�� PDJQHVLXP�� DQG� DOXPLQXP� DUH� SUHVHQW� LQ� DEQRUPDO�
FRQFHQWUDWLRQV�� PLFURVFRSLF� LQVSHFWLRQ� RI� GHEULV� VKRXOG� EH� SHUIRUPHG� WR�
GHWHUPLQH�ZKHWKHU�PHWDO�LV�GXH�WR�ZHDU�RU�FRUURVLRQ��

�
6L� �� 7KH�SUREDEOH�VRXUFHV�RI�VLOLFRQ�DUH�FRQWDPLQDWLRQ�DQG�DQWL�IRDPLQJ�DJHQWV�LQ�

OXEULFDQWV�� :KHQ� WKH� VRXUFH� RI� VLOLFRQ� LV� FRQWDPLQDWLRQ�� WKH� FRPSRQHQW�
VKRXOG�EH�GUDLQHG��IOXVKHG��VHUYLFHG�ZLWK�QHZ�RLO��DQG�VDPSOHG�DIWHU���KRXUV�
RI�RSHUDWLRQ�WR�DVVXUH�UHPRYDO�RI�DEUDVLYH�FRQWDPLQDQWV��

�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
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:HDU�SDUWLFOHV�IRXQG�LQ�DQ�RLO�VDPSOH�ZLOO�JLYH�D�IDOVH�LQGLFDWLRQ���2LO�VDPSOHV�DUH�WDNHQ�
IURP�WKH�VXPS��ZKLFK�LV�RQ�WKH�XSVWUHDP�VLGH�RI�WKH�ILOWHU���:KHQ�WKH�URWRUV�VWRS�WXUQLQJ��
WKH�RLO�VORZO\�GUDLQV�DQG�IOXVKHV�WKH�GHEULV�WUDSSHG�E\�WKH�ILOWHU�LQWR�WKH�VXPS��

�
7KH�PDLQ� WUDQVPLVVLRQ�FRQVLVWV�RI� D�PDLQ�PRGXOH�� WZR� LQSXW�PRGXOHV�DQG� WZR�DFFHVVRU\�PRGXOHV�� �7KH�PDLQ�
WUDQVPLVVLRQ� KDV� D�V LQJOH� OXEULFDWLRQ� V\VWHP� WKDW� OXEULFDWHV� WKH�PRGXOHV� OLVWHG� DERYH� DV� ZHOO� DV� WKH� JHDUER[�
GULYHQ�JHQHUDWRUV�� �)RU� WKH�8+���$��(+���$��++���$�� �DLUFUDIW��VSHFWURPHWULF�DQDO\VLV� LV� UHTXLUHG��2LO�SK\VLFDO�
SURSHUWLHV�VKRXOG�DOVR�EH�FKHFNHG�IRU� WKH� IROORZLQJ��ZDWHU�FRQWHQW��YLVFRVLW\� ����&�	�����&��� WRWDO�DFLG�QXPEHU�
�7$1���SDUWLFOH�FRXQW��FOHDQOLQHVV����)RU�DOO�8�6��$UP\�+����PDLQ�WUDQVPLVVLRQV�WKH�ZDWHU�FRQWHQW�OLPLW�VKDOO�EH�QR�
JUHDWHU� WKDQ� ����� 330�� 0DLQ� WUDQVPLVVLRQV� DERYH� ����� 330� RI� ZDWHU� VKDOO� UHTXLUH� D� GUDLQ� DQG� IOXVK�
UHFRPPHQGDWLRQ��,I�D�VLWXDWLRQ�H[LVWV�WKDW�LV�QRW�FRYHUHG�E\�WKH�IROORZLQJ�LQIRUPDWLRQ��RU�LI�DGGLWLRQDO�LQIRUPDWLRQ�RU�
FODULILFDWLRQ�RI�H[LVWLQJ� LQIRUPDWLRQ� LV�GHVLUHG�� FRQWDFW�$0&20�(QJLQHHULQJ��$065'�$05�$(�3�0� �'61�� ����
������
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GULYHQ�JHQHUDWRUV�� �)RU� WKH�8+���/��8+���0��(+���/��++���/��0+���/��0+���.��DQG�0+���0�DLUFUDIW�� �D�� �
PLFURQ�ILOWHU� LV�XVHG�ZKLFK�HIIHFWLYHO\�UHPRYHV�SDUWLFOHV�LQ�WKH�VL]H�UDQJH�PHDVXUDEOH�E\�VSHFWURPHWULF�DQDO\VLV��
2LO� SK\VLFDO� SURSHUWLHV� VKRXOG�EH�FKHFNHG� IRU� WKH� IROORZLQJ��ZDWHU� FRQWHQW�� YLVFRVLW\� ����&�	�����& ��� WRWDO� DFLG�
QXPEHU� �7$1���SDUWLFOH�FRXQW� �FOHDQOLQHVV��� �)RU�DOO�8�6��$UP\�+����PDLQ� WUDQVPLVVLRQV� WKH�ZDWHU�FRQWHQW� OLPLW�
VKDOO�EH�QR�JUHDWHU�WKDQ������330��0DLQ�WUDQVPLVVLRQV�DERYH������330�RI�ZDWHU�VKDOO�UHTXLUH�D�GUDLQ�DQG�IOXVK�
UHFRPPHQGDWLRQ����,I�D�VLWXDWLRQ�H[LVWV�WKDW�LV�QRW�FRYHUHG�E\�WKH�IROORZLQJ�LQIRUPDWLRQ��RU�LI�DGGLWLRQDO�LQIRUPDWLRQ�
RU�FODULILFDWLRQ�RI�H[LVWLQJ�LQIRUPDWLRQ�LV�GHVLUHG��FRQWDFW�$0&20�(QJLQHHULQJ��$065'�$05�$(�3�0��'61������
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15HIHU�WR�SDUDJUDSKV��E�DQG��H�UHVSHFWLYHO\��SDJHV�$���������IRU�VSHFLILF�$O�DQG�&X�ZHDU�PHWDO�JXLGDQFH��
25HIHU�WR�SDUDJUDSKV�VHFWLRQ���DQG���IRU�DGGLWLRQDO�JXLGDQFH� 
 
�
:DWHU�OLPLW�������330�����������
�
)RU� WKH� 8+���/�� 8+���0�� (+���/�� ++���/�� 0+���/�� 0+���.�� DQG�0+���0� WDLO� URWRU� JHDUER[�� VSHFWURPHWULF�
DQDO\VLV�LV�UHTXLUHG��2LO�SK\VLFDO�SURSHUWLHV�VKRXOG�DOVR�EH�FKHFNHG�IRU�WKH�IROORZLQJ��ZDWHU�FRQWHQW��YLVFRVLW\�����
&�	�����&���WRWDO�DFLG�QXPEHU��7$1���SDUWLFOH�FRXQW��FOHDQOLQHVV����
�
$GGLWLRQDO�JXLGDQFH�VSHFLILF�WR�WKH�$UP\�+����%ODFN�+DZN�KHOLFRSWHU�LV�ORFDWHG�RQ�SDJH�$������
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,��SDJH�����IRU�PRUH�LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI�FRQILUPHG�RU�VXVSHFWHG�FRQWDPLQDWHG��
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�
VWRFNV��DQG�VXEPLW� LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP���7KH�IROORZLQJ�LQIRUPDWLRQ�LV�SURYLGHG�WR�DVVLVW�RLO�DQDO\VLV�ODERUDWRU\�
SHUVRQQHO� LQ� GHWHUPLQLQJ� WDLO� URWRU� JHDUER[� FRQGLWLRQ� EDVHG� XSRQ� DQ�D QDO\VLV� RI� WKH� JHDUER[� OXEULFDQW�� 7KH�
IROORZLQJ� LQIRUPDWLRQ�GRHV�QRW�FRYHU�HYHU\�SRVVLEOH�ZHDU�PRGH�RU�RSHUDWLRQDO�FKDUDFWHULVWLF��7KH� LQIRUPDWLRQ� LV�
LQWHQGHG�WR�DVVLVW� WKH� ODE�SHUVRQQHO� LQ�PDNLQJ�D�GHWHUPLQDWLRQ�RI� WKH�KHDOWK�RI� WKH�JHDUER[�� ,I�D�VLWXDWLRQ�H[LVWV�
WKDW�LV�QRW�FRYHUHG�E\�WKH�IROORZLQJ�LQIRUPDWLRQ��RU�LI�DGGLWLRQDO�LQIRUPDWLRQ�RU�FODULILFDWLRQ�RI�H[LVWLQJ�LQIRUPDWLRQ�LV�
GHVLUHG��FRQWDFW�$0&20�(QJLQHHULQJ��$065'�$05�$(�3�0��'61������������

�
��� 7KH�%/$&.�+$:.�WDLO�URWRU�JHDUER[�FKDQJHV�WKH�VSHHG�DQG�DQJOH�RI�GULYH�IURP�WKH�WDLO�GULYH�VKDIW�WR�WKH�WDLO�
URWRU�EODGHV�DQG�SLWFK�FRQWURO�PHFKDQLVP��6HH�)LJXUH�$����7KH�PDMRU�FRPSRQHQWV�RI�WKH�WDLO�URWRU�JHDUER[�LQFOXGH�
WKH�KRXVLQJV��LQSXW��FHQWHU��DQG�RXWSXW���WKH�LQSXW�EHYHO�SLQLRQ�DQG�WKH�RXWSXW�EHYHO�JHDU��IRXU�����WDSHUHG�UROOHU�
EHDULQJV��DQ�LQSXW�IODQJH��DQ�LQERDUG�UHWHQWLRQ�SODWH��DQG�LQSXW�DQG�RXWSXW�VHDOV��6HH�)LJXUH�$���IRU�WKH�ORFDWLRQ�RI�
WKH�PDMRU�FRPSRQHQWV��7KH�WDLO�URWRU�JHDUER[�LV�RSHUDWHG�ZLWK�WKH�WDLO�URWRU�VHUYR�DQG�SLWFK�FRQWURO�VKDIW�LQVWDOOHG�
LQWR�WKH�JHDUER[��6HH�)LJXUH�$����
�
��� 7KH� WDLO� URWRU� JHDUER[� XWLOL]HG� D�V HOI�FRQWDLQHG� VSODVK�W\SH� OXEH� V\VWHP�ZLWKRXW� DQ�RL O� ILOWHU�� 1RUPDO� ZHDU�
SDUWLFOHV�ZLOO� LQFUHDVH�LQ�QXPEHU�XQWLO� WKH�JHDUER[�LV�GUDLQHG�DQG�IOXVKHG��(LWKHU�'2'�/��������0,/�/��������RU�
0,/�/������ OXEULFDQW� LV� XVHG� LQ� WKH� JHDUER[�� 7KH� JHDUER[� FRQWDLQV� DSSUR[LPDWHO\� ����� SLQWV� RI� OXEULFDQW�� 7KH�
JHDUER[�OXEULFDQW�LV�UHSODFHG�HYHU\�����IOLJKW�KRXUV��
�
� D�� 0,/�/�������LV�WKH�PRVW�FRPPRQ�OXEULFDQW�LQ�XVH�LQ�WKH�ILHOG��,W�LV�EHLQJ�UHSODFHG�E\�WKH�'2'�/�������
OXEULFDQW��ZKLFK� LV�QRZ� WKH�SULPDU\� OXEULFDQW��'2'�/������� OXEULFDQW� LV� VLPLODU� WR�0,/�/������� �H�J��� LW� KDV� WKH�
VDPH�YLVFRVLW\���EXW�KDV�WKH�DGGLWLRQ�RI�(3��([WUHPH�3UHVVXUH��DGGLWLYHV�WR�LPSURYH�LWV�SHUIRUPDQFH�ZLWK�ORDGHG�
JHDU� PHVKHV�� )LHOG� XQLWV� VKRXOG� QRWLI\� WKH� ODE� LI� D�F KDQJH� WR� '2'�/������� OXEULFDQW� LQ� RUGHU� WR� HVWDEOLVK� D�
EDVHOLQH� IRU� WKLV� OXEULFDQW�� (VWDEOLVKPHQW� RI� D�EDV HOLQH� LV� HVVHQWLDO� LQ� DQDO\]LQJ� WDLO� URWRU� JHDUER[HV� XVLQJ� WKH�
'2'�/�������OXEULFDQW��0,/�/������OXEULFDQW�ZLOO�FRQWLQXH�WR�EH�XVHG�IRU�FROG�ZHDWKHU�RSHUDWLRQ��
�
� E�� :KHQ� XVHG� LQ� JHDUER[HV� ZKLFK� KDG� EHHQ� RSHUDWHG� ZLWK� 0,/�/������� RU� 0,/�/������ OXEULFDQW�� WKH�
'2'�/������� OXEULFDQW� KDV� D�GHW HUJHQW� HIIHFW�� 7KLV� PD\� FDXVH� DQ� LQFUHDVH� LQ� ZHDU� PHWDO� OHYHOV� DV� VHHQ� LQ�
VSHFWURPHWULF� DQDO\VLV� RI� RLO� VDPSOHV�� /DE� SHUVRQQHO� VKRXOG� XVH� FDXWLRQ� ZKHQ� DQDO\]LQJ� RLO� VDPSOHV� LQ� WKHVH�
FDVHV��DV�WKH�LQFUHDVH�LQ�ZHDU�PHWDO�OHYHOV�PD\�JLYH�WKH�VDPH�LQGLFDWLRQV�WKDW�FRPSRQHQW�ZHDU�ZRXOG�JLYH��$IWHU�
JHDUER[HV�ZKLFK�KDYH�FKDQJHG�WR�'2'�/�������KDYH�RSHUDWHG�IRU����������IOLJKW�KRXUV��KDYH�WKH�XQLW�SHUIRUP�D�
GUDLQ�DQG�IOXVK�WR�UHPRYH�ZHDU�PHWDOV�IURP�WKH�JHDUER[��
�
� F�� 2LO� DQDO\VLV� ODERUDWRU\� SHUVRQQHO� VKRXOG� QRW� KHVLWDWH� WR� UHTXHVW� D� GUDLQ� DQG� IOXVK� RI� WKH� WDLO� URWRU�
JHDUER[�LI�WKH\�EHOLHYH�LW�LV�ZDUUDQWHG��5HPRYDO�RI�FRQWDPLQDQWV�DQG�ZHDU�SDUWLFOHV�IURP�WKH�JHDUER[�OXEULFDQW�LV�
WKH�EHVW�PHWKRG� WR�SURORQJ�JHDUER[� OLIH�DQG�SUHYHQW� IXWXUH�SUREOHPV��'UDLQ�DQG� IOXVK�SURFHGXUHV�DUH�JLYHQ� LQ�
SDUDJUDSK���EHORZ��
�
��� 2LO�DQDO\VLV�ODE�SHUVRQQHO�PD\�UHFHLYH�RLO�VDPSOHV�HLWKHU�IURP�D�UHJXODU�LQWHUYDO�VDPSOLQJ��RU�ZKHQHYHU�WKH�
ILHOG�XQLW�H[SHULHQFHV�D�SUREOHP�ZLWK� WKH� WDLO� URWRU�JHDUER[�RQ� WKHLU�DLUFUDIW��7KH�UHJXODU�VDPSOLQJ� LQWHUYDO� LV����
IOLJKW�KRXUV��7KH�PRVW�FRPPRQ�FDXVH�IRU�ILHOG�XQLWV�WR�VHQG�D�VSHFLDO�VDPSOH�WR�WKH�RLO�DQDO\VLV�ODERUDWRU\�LV�ZKHQ�
WKHUH�DUH�FKLSV�SUHVHQW�LQ�WKH�JHDUER[��7DEOH�$���JLYHV�WKH�FKLS�HYDOXDWLRQ�FULWHULD�IRU�WDLO�URWRU�JHDUER[HV��7KHVH�
FULWHULD�PD\�EH�XVHG�E\�ODERUDWRU\�SHUVRQQHO�WR�DVVLVW�LQ�WKH�HYDOXDWLRQ�RI�WKH�FRQGLWLRQ�RI�D�WDLO�URWRU�JHDUER[�IURP�
ZKLFK�FKLSV�ZHUH�LGHQWLILHG��
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Figure A-4. Tail Rotor Gearbox 
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Figure A-5. Tail Rotor Gearbox Nomenclature 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure A-6. Tail Rotor Gearbox, Tail Rotor Servo, & Pitch Control Shaft Assembly 
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 Table A-2. Chip Evaluation Criteria 

MATERIAL TYPE - QUANTITY - SIZE ACTION REQUIRED 
0DJQHWLF��6WHHO�� 3DUWLFOHV�WRR�VPDOO�WR�PHDVXUH� 1RQH�

� /HVV�WKDQ����SDUWLFOHV��QRQH�RYHU�
������GLDPHWHU�DQG������ORQJ��

3HUIRUP�D�VHUYLFHDELOLW\�
FKHFN�,$:�DSSOLFDEOH�
DLUFUDIW�PDLQWHQDQFH�
PDQXDO��

� 6SOLQWHUV�RU�JUDQXODU�SDUWLFOHV��

3HUIRUP�D�VHUYLFHDELOLW\�
FKHFN�,$:�DSSOLFDEOH�
DLUFUDIW�PDLQWHQDQFH�
PDQXDO��

� &KLSV�H[FHHGLQJ�WKH�VL]H�DQG�RU�
QXPEHU�FULWHULD�DERYH�� 5HSODFH�WDLO�URWRU�JHDUER[��

1RQ�0DJQHWLF� $OO�SDUWLFOH�VL]HV��

3HUIRUP�D�VHUYLFHDELOLW\�
FKHFN�,$:�DSSOLFDEOH�
DLUFUDIW�PDLQWHQDQFH�
PDQXDO��

�
���$OO�RLO�VDPSOHV�VXEPLWWHG�IRU�DQDO\VLV�VKRXOG�EH�FKHFNHG�IRU�ZDWHU�FRQWDPLQDWLRQ��7KH�OLPLW�LV�������
330�RU���������*HDUER[HV�ZLWK�ZDWHU�FRQWDPLQDWLRQ�VKRXOG�EH�GUDLQHG�DQG�IOXVKHG�SHU�SDUDJUDSK���EHORZ�LQ�DQ�
DWWHPSW�WR�SUHYHQW�JHDUER[�KRXVLQJ�FRUURVLRQ��6HH�SDUDJUDSK��E�IRU�IXUWKHU�LQIRUPDWLRQ���
�
��� 6RXUFHV�RI�ZHDU�PHWDO�HOHPHQWV�LQ�RLO�VDPSOHV�DUH�JLYHQ�LQ�7DEOH�$����
�
� D�� ,URQ��)H����,URQ�ZHDU�SDUWLFOHV�PD\�LQGLFDWH�ZHDU�RI�WKH�JHDUV��EHDULQJV��EHDULQJ�OLQHUV��RU�SLWFK�FRQWURO�
VKDIW��)RU�IXUWKHU�LQIRUPDWLRQ�RQ�LURQ�ZHDU�PHWDO��VHH�SDUDJUDSK��D�EHORZ��
�
� E�� $OXPLQXP��$O����$OXPLQXP�ZHDU�SDUWLFOHV�PD\�LQGLFDWH�ZHDU�RI�WKH�LQERDUG�UHWHQWLRQ�VSOLW�FRQHV��FRSSHU�
ZRXOG� DOVR� EH� SUHVHQW��� RU� FRUURVLRQ� RI� WKH� LQSXW� SLQLRQ� SOXJ�� � $OXPLQXP� LV� QRW� XVHG� DV� D�SU LPDU\�PHDQV� RI�
GHWHFWLQJ�FRPSRQHQW�ZHDU��,I�WLWDQLXP�LV�QRUPDO��QR�DFWLRQ�LV�UHTXLUHG��
�
� F�� 7LWDQLXP��7L�� ��7LWDQLXP�ZHDU�SDUWLFOHV�PD\� LQGLFDWH�ZHDU�RI� WKH� LQERDUG�UHWHQWLRQ�SODWH�VSOLQHV�RU� WKH�
LQSXW� IODQJH�VSOLQHV��:HDU�RI� WKH� LQERDUG�UHWHQWLRQ�SODWH�VSOLQHV�ZRXOG�DOVR�UHVXOW� LQ�KLJK�DOXPLQXP�DQG�FRSSHU�
ZHDU� PHWDO� OHYHOV�� :HDU� RI� WKH� LQSXW� IODQJH� VSOLQHV� ZRXOG� DOVR� UHVXOW� LQ� KLJK� DOXPLQXP� ZHDU� PHWDO� OHYHOV��
3HUIRUPDQFH�RI�WRUTXH�FKHFNV�RQ�WKH�QXWV�EROWV�FRQQHFWLQJ�WKH�LQSXW�IODQJH�LQERDUG�UHWHQWLRQ�SODWH�WR�WKH�JHDUER[�
LV�XVHG�WR�GHWHUPLQH�LI�ZHDU�RI�WKHVH�VSOLQHV�LV�SUHVHQW��6HH�DOVR�SDUDJUDSK��F�DQG��G�EHORZ��
�
� G�� 0DJQHVLXP��0J����0DJQHVLXP�ZHDU�SDUWLFOHV�XVXDOO\�LQGLFDWH�WKDW�FRUURVLRQ�RI�WKH�JHDUER[�KRXVLQJ�V��
LV�SUHVHQW��7KH�PRVW�FRPPRQ�ORFDWLRQ�RI�JHDUER[�FRUURVLRQ�LV�WKH�WDLO�URWRU�VHUYR�ERUH�DUHD��6HH�DOVR�SDUDJUDSK�
�E�EHORZ��
�

NOTES 
�

7KH�XQLW�ZLOO�VXEPLW�D�EDVHOLQH�VDPSOH���±����KRXUV�DIWHU�LQVWDOODWLRQ�RI�QHZ�RLOLWH�EXVKLQJ��
�
7KH�RLO�PD\�QRW�KDYH�EHHQ�FKDQJHG�ZKHQ�WKH�SLWFK�FKDQJH�VKDIW�ZLWK�WKH�RLOLWH�EXVKLQJ�
ZDV�LQVWDOOHG�LQ�WKH�WDLO�URWRU�JHDUER[�
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�
� H�� &RSSHU� �&X�� ±� &RSSHU� LV� QRW� D�F ULWLFDO� ZHDU� PHWDO� LQ� WKH� +���� WDLO� URWRU� JHDUER[�� �& RSSHU� XVXDOO\�
LQGLFDWHV�ZHDU�RQ�WKH�SLWFK�FKDQJH�VKDIW�RLOLWH�EURQ]H�EXVKLQJ�IURP�VOLGLQJ�FRQWDFW�ZLWK�WKH�LQQHU�GLDPHWHU�RI�WKH�
VWHHO� RXWSXW� EHYHO� JHDU�� �, URQ� IURP� WKH�EHYHO�JHDU�ZLOO� RIWHQ�DFFRPSDQ\�FRSSHU�� �:HDU�RQ�WKH�RLOLWH�EXVKLQJ� LV�
FRPPRQ�DQG�LV�WKH�VXEMHFW�RI�GLPHQVLRQDO�LQVSHFWLRQ�GXULQJ�VFKHGXOHG�UHPRYDOV���:HDU�LV�W\SLFDOO\�JUHDWHU�LQ�WKH�
ILUVW�����±�����IOLJKW�KRXUV�RQ�D�QHZ�EXVKLQJ�LQVWDOODWLRQ���:HDU�LV�WKH�JUHDWHVW�ZLWK�D�QHZ�EXVKLQJ�LQ�D��������
����������WDLO�URWRU�JHDUER[����7KH�±����JHDUER[�FRQWDLQV�WKH�RXWSXW�EHYHO�JHDU�ZLWK�VKRWSHHQHG�LQQHU�GLDPHWHU��
ZKLFK�KDV�D�URXJKHU�VXUIDFH�ILQLVK��WKHUHE\�FDXVLQJ�JUHDWHU�DEUDVLRQ�RQ�WKH�RLOLWH�EXVKLQJ���
� %HFDXVH� ZHDU� LV� FRPPRQ� DQG�U HJXODU� VFKHGXOHG� LQVSHFWLRQV� JDJH� ZHDU� RQ� WKH� RLOLWH� EXVKLQJ�� OLPLWHG�
PDLQWHQDQFH�DFWLRQ�LV�UHFRPPHQGHG�IRU�FRSSHU�RU�FRSSHU�LURQ�FRQWDPLQDWLRQ�LQ�WKH�ILUVW�����KRXUV�RI�VHUYLFH�RQ�D�
QHZ�EXVKLQJ�� �7KH�RQO\�H[FHSWLRQ�WR�WKLV� LV� LI�FRSSHU� OHYHOV�H[FHHG�����330�DQG�RU�FRSSHU� LV�DFFRPSDQLHG�E\�
RWKHU� FULWLFDO� ZHDU� PHWDOV�� �� 6HH� 7DEOH� $��� IRU� DSSOLFDEOH� PDLQWHQDQFH� DFWLRQV� DQG� RWKHU� FULWLFDO� ZHDU� PHWDO�
FULWHULD����%HWZHHQ�����±�����IOLJKW�KRXUV��PDLQWHQDQFH�DFWLRQV�VKRXOG�EH�OLPLWHG�WR�RLO�FKDQJH�LI�WKH�FRSSHU�OHYHO�
H[FHHGV� ����330�� SURYLGHG�RWKHU� FULWLFDO� ZHDU�PHWDOV� DUH� QRW� LQYROYHG�� � $IWHU� ����I OLJKW� KRXUV�� D� GLPHQVLRQDO�
LQVSHFWLRQ� RI� WKH� EXVKLQJ� VKRXOG� EH�SHU IRUPHG� RQO\� ZKHQ� FRSSHU� OHYHOV� H[FHHG� ��� 330� IRU� WZR� FRQVHFXWLYH�
PRQLWRULQJ�LQWHUYDOV���2WKHU�VRXUFHV�RI�FRSSHU�LQ�WKH�WDLO�URWRU�JHDUER[�DUH�WKH�DOXPLQXP�EURQ]H�VSOLW�FRQHV�RQ�WKH�
LQERDUG� UHWHQWLRQ� SODWH� DQG� WKH� FDJH�PDWHULDO� RQ� WKH� GXSOH[� EDOO� EHDULQJ� LQ� WKH� WDLO� URWRU� VHUYR� FRXSOLQJ�� �6SOLW�
FRQHV�FDQ�FRQWULEXWH�FRSSHU�DQG�DOXPLQXP�WR�WKH�RLO�LI�ZHDU�IUHWWLQJ�RFFXUV����6HH�VXSSOHPHQWDU\�LQIRUPDWLRQ�IRU�
DOXPLQXP����7KH�GXSOH[�EDOO�EHDULQJ�LV�LQVLGH�WKH�SLWFK�FKDQJH�VKDIW�DQG�LV�QRW�QRUPDOO\�H[SRVHG�WR�RLO�IORZ��
�
�

�
 Table A-3.  Excessive Copper Wear 

+RXUV��VLQFH�QHZ�
EXVKLQJ�� &X��330�� $FWLRQ�

d����� d����� 1R�PDLQWHQDQFH�UHTXLUHG�
d����� !����� 'UDLQ��UHILOO��6DPSOH�#����KRXUV�

!����	�d����� d����� 1R�PDLQWHQDQFH�UHTXLUHG�
!����	�d����� !����� 'UDLQ��UHILOO�#�����KUV�VLQFH�QHZ�EXVKLQJ�

!����� d���� 1R�PDLQWHQDQFH�UHTXLUHG�
!����� !���
� 3HUIRUP�GLPHQVLRQDO�LQVSHFWLRQ�RI�EXVKLQJ�


�)RU�WZR�FRQVHFXWLYH�VDPSOLQJ�SHULRGV��
�

I�� 6LOYHU��$J����6LOYHU�LV�XVHG�DV�SODWLQJ�RQ�WKH�LQSXW�SLQLRQ�DQG�RXWSXW�JHDU�VSOLQHV��3UHVHQFH�RI�VLOYHU�ZHDU�
SDUWLFOHV�XVXDOO\�LQGLFDWHV�VSOLQH�ZHDU�LV�RFFXUULQJ��3HUIRUPDQFH�RI�WRUTXH�FKHFNV�RQ�WKH�QXWV�EROWV�FRQQHFWLQJ�WKH�
LQSXW� IODQJH�LQERDUG�UHWHQWLRQ�SODWH�WR�WKH�JHDUER[� LV�XVHG�WR�GHWHUPLQH� LI�ZHDU�RI� WKHVH�VSOLQHV� LV�SUHVHQW��6HH�
DOVR�SDUDJUDSKV��F�DQG��G�EHORZ��
�

J�� &KURPLXP� �&U�� �� &KURPLXP� LV� SUHVHQW� LQ� VRPH� VWHHOV�� DQG� DV� D� SODWLQJ� RQ� WKH� LQSXW�RXWSXW� VHDO� ZHDU�
VOHHYHV�� 7KH� SUHVHQFH� RI� FKURPLXP� ZHDU� SDUWLFOHV� PD\� LQGLFDWH� ZHDU� RI� WKH� VHDO� VOHHYHV�� ZKLFK� ZRXOG� EH�
GHWHFWHG�WKURXJK�H[FHVVLYH�VHDO�OHDNDJH��
�

K�� 6LOLFRQ��6L����6LOLFRQ�VKRXOG�EH�PRQLWRUHG�GXH�WR�LWV�SRWHQWLDO�IRU�FDXVLQJ�DEUDVLYH�ZHDU�LQVLGH�WKH�JHDUER[��
8VXDO�VRXUFHV�DUH�FRQWDPLQDWLRQ�IURP�GLUW�DQG�VDQG��RU�IURP�VLOLFRQ�EDVHG�JUHDVH�WKURXJK�WKH�SLWFK�FRQWURO�VKDIW�
VHDO��'UDLQ�DQG�IOXVKHV�DUH�UHFRPPHQGHG�IRU�VLOLFRQ�OHYHOV�RYHU�����330���
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 Table A-4. Element Sources 

(OHPHQW� &RPSRQHQW� 6RXUFH�
)H��,URQ�� ,QSXW�SLQLRQ� :HDU�ZLWK�JHDU��
� 2XWSXW�JHDU� :HDU�ZLWK�SLQLRQ��
� %HDULQJ�UROOHUV��UDFHV�DQG�FDJHV� 5ROOLQJ�ZHDU��
� 3LWFK�FKDQJH�VKDIW� :HDU�ZLWK�JHDU�,�'��
$O��$OXPLQXP�� ,QSXW�SLQLRQ�SOXJ� &RUURVLRQ��
� ,QSXW�IODQJH�� 6HDO�ZHDU��
� ,QERDUG�UHWHQWLRQ�3ODWH��� 6SOLQH�ZHDU��
�

6SOLW�FRQHV�� :HDU�ZLWK�JHDU�DQG�
UHWHQWLRQ�SODWH��

� 3LWFK�FRQWURO�VKDIW�EXVKLQJ�� :HDU�ZLWK�JHDU�,�'��
7L��7LWDQLXP�� ,QSXW�IODQJH� 6HDO�ZHDU��
� ,QERDUG�UHWHQWLRQ�SODWH� 6SOLQH�ZHDU��
0J��0DJQHVLXP�� +RXVLQJV�� &RUURVLRQ��
� 2LO�VSLUDO�� &RUURVLRQ��
&X��&RSSHU�� 6SOLW�FRQHV� :HDU�ZLWK�JHDU�DQG��

UHWHQWLRQ�SODWH��
� 3LWFK�FRQWURO�VKDIW�EXVKLQJ� :HDU�ZLWK�JHDU�,�'��
$J��6LOYHU�� ,QSXW�SLQLRQ��� 6SOLQH�ZHDU��
� 2XWSXW�SLQLRQ�� 6SOLQH�ZHDU��
��� ,QGLFDWHV�WKDW�WKH�HOHPHQW�LV�QRW�WKH�SULPDU\�FRQVWLWXHQW�IRU�WKLV�FRPSRQHQW��

7UDFH� DPRXQWV� RI� &� �&DUERQ��� 0Q�� 0DQJDQHVH��� 3� �3KRVSKRUXV��� 6� �6XOIXU��� 1L� �1LFNHO��� &U�
�&KURPLXP���0R��0RO\EGHQXP���=Q��=LQF���6Q��7LQ���3E��/HDG���DQG�9��9DQDGLXP��PD\�DOVR�EH�
GHWHFWHG���1R�DFWLRQ�LV�UHTXLUHG��

�
�
��� ,PSRUWDQW� WDLO� URWRU� JHDUER[� ZHDU� PRGHV� DUH� VKRZQ� LQ� 7DEOH� $���� (DFK� ZHDU� PRGH� LV� IXUWKHU� GLVFXVVHG�
EHORZ��
�

D�� *HDU�EHDULQJ�ZHDU���*HDUER[�FKLS�OLJKWV�LQGLFDWLRQ�VKRXOG�EH�XVHG�DV�WKH�SULPDU\�LQGLFDWRU�RI�JHDU�DQG�
EHDULQJ�ZHDU��&KLSV�SUHVHQW�LQ�WKH�JHDUER[�VKRXOG�EH�HYDOXDWHG�SHU�7DEOH�$����7UHQGLQJ�RI�FKLS�VL]HV�QXPEHUV�
RYHU�D�WLPH�LQWHUYDO�VKRXOG�EH�DFFRPSOLVKHG�ZKHQ�FKLSV�DUH�LGHQWLILHG��HLWKHU�WKURXJK�DQDO\VLV�DW�WKH�RLO�DQDO\VLV�
ODERUDWRU\�RU�IURP�FKLS�OLJKWV��EXW�GR�QRW�PHHW�WKH�UHPRYDO�FULWHULD�LQ�7DEOH�$����/DE�SHUVRQQHO�PD\�UHTXLUH�PRUH�
IUHTXHQW�VDPSOLQJ�LI�WKHLU�WUHQGLQJ�DQDO\VLV�LQGLFDWHV�WKH�UHPRYH�FULWHULD�RI�7DEOH�$���PD\�EH�H[FHHGHG�EHIRUH�WKH�
QH[W�UHJXODUO\�VFKHGXOHG�VDPSOLQJ�LV�GXH��7KH�JHDUER[�VKRXOG�EH�GUDLQHG�DQG�IOXVKHG��UHIHUHQFH�SDUDJUDSK����DV�
QHHGHG�WR�UHPRYH�DQ\�SDUWLFOHV�WKDW�PD\�FDXVH�IXUWKHU�ZHDU�LI�DOORZHG�WR�UHPDLQ�LQVLGH�WKH�JHDUER[��,QGLFDWLRQV�
RI� LURQ� ZHDU� PHWDO� LQ� VSHFWURPHWULF� DQDO\VLV� VDPSOHV� ZLWKRXW� DFFRPSDQ\LQJ� FKLS� OLJKWV�� )HUURJUDSKLF�� RU�
PLFURVFRSLF�LQGLFDWLRQV�VKDOO�EH�WUDFNHG�EXW�VKDOO�QRW�EH�FDXVH�IRU�UHFRPPHQGDWLRQV�IRU�UHPRYDO�UHSODFHPHQW�RI�
WKH�JHDUER[���
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Table A-5.  Wear Modes and Diagnostic Methods 

:HDU�0RGH� 'LDJQRVWLF�0HWKRG� &ULWHULD�
*HDU�:HDU�� &KLS�OLJKWV��RU��

)HUURJUDSKLF�PLFURVFRSLF��
7DEOH����
&KLS�VL]H�FRXQW��

%HDULQJ�:HDU�� &KLS�OLJKWV��RU��
)HUURJUDSKLF�PLFURVFRSLF��

7DEOH����
&KLS�VL]H�FRXQW��

+RXVLQJ�&RUURVLRQ�� 6SHFWURPHWULF�� 0DJQHVLXP�330�OHYHO��
,QERDUG�5HWHQWLRQ�3ODWH��
2XWSXW�*HDU�6SOLQH�:HDU��

6SHFWURPHWULF�-and-�
,QERDUG�UHWHQWLRQ�SODWH�QXW�
EROW�WRUTXH�FKHFN��SHU�
70����������������

7LWDQLXP�DQG�$OXPLQXP�
����330�OHYHOV��
)DLOXUH�WR�VWDELOL]H�WRUTXH�

�SHU�70����������������
6SOLW�&RQH�:HDU�� 6SHFWURPHWULF�-and-�

,QERDUG�UHWHQWLRQ�SODWH�QXW�
%ROW�WRUTXH�FKHFN��SHU�
70����������������

&RSSHU�DQG�$OXPLQXP�
���330�OHYHOV��
)DLOXUH�WR�VWDELOL]H�WRUTXH�
�����SHU70����������������

3LWFK�&RQWURO�6KDIW�
%XVKLQJ�:HDU��

,QVSHFWLRQ��3KDVH��SHU�
���70������������306����

%XVKLQJ�2'��SHU�
����70������������306����

�
�
E�� +RXVLQJ� FRUURVLRQ� �� +RXVLQJ� FRUURVLRQ� LV� LGHQWLILHG� E\� DQ� LQFUHDVH� LQ� PDJQHVLXP� ZHDU� PHWDO� OHYHOV� LQ�
VSHFWURPHWULF�DQDO\VLV�UHVXOWV��$W�WKH�ILUVW�LQVWDQFH�RI�DQ�XSZDUG�WUHQG�LQ�PDJQHVLXP�OHYHOV��UHFRPPHQG�WKH�XQLW�
GUDLQ�DQG� IOXVK� WKH� WDLO� URWRU�JHDUER[� �UHIHUHQFH�SDUDJUDSK���� WR� LQVXUH�DQ\�ZDWHU�FRQWDPLQDWLRQ� LV� UHPRYHG�� ,I�
PDJQHVLXP�ZHDU�PHWDO�OHYHOV�LQFUHDVH�SDVW�WKH�KLJK�UDQJH��UHFRPPHQG�WKH�XQLW�UHPRYH�WKH�WDLO�URWRU�VHUYR�DQG�
LQVSHFW�WKH�VHUYR�ERUH�DUHD�DQG�WKH�JHDUER[�,'�IRU�VLJQV�RI�FRUURVLRQ��,I�FRUURVLRQ�LV�IRXQG�LW�VKRXOG�EH�UHSDLUHG�
SHU� 70���������������� ,I� WKH� FRUURVLRQ� FDQQRW� EH� UHSDLUHG� LQ� WKH� ILHOG�� WKH� JHDUER[� VKRXOG� EH� UHSODFHG�� ,I�
FRUURVLRQ�FDQQRW�EH� LGHQWLILHG��DQG�PDJQHVLXP�ZHDU�PHWDO� OHYHOV�FRQWLQXH�WR� LQFUHDVH�LQWR�WKH�DEQRUPDO�UDQJH��
WKH� JHDUER[� VKRXOG� EH� UHPRYHG�� /DE�S HUVRQQHO� PD\� UHTXLUH� PRUH� IUHTXHQW� VDPSOLQJ� LI� D�W UHQGLQJ� DQDO\VLV�
LQGLFDWHV�WKH�PDJQHVLXP�ZHDU�PHWDO� OHYHO�PD\�H[FHHG�WKH�DEQRUPDO�UDQJH�EHIRUH�WKH�QH[W�UHJXODUO\�VFKHGXOHG�
VDPSOLQJ�LV�GXH��
�
F�� ,QERDUG�UHWHQWLRQ�SODWH�RXWSXW�JHDU�VSOLQH�ZHDU� ��:HDU�RI� WKH� LQERDUG� LQWHQWLRQ�SODWH�RXWSXW�JHDU�VSOLQHV� LV�
FKDUDFWHUL]HG�E\�DQ�LQFUHDVH�LQ�WKH�OHYHOV�RI�7L��WLWDQLXP���$O��DOXPLQXP���DQG�$J��VLOYHU��ZHDU�PHWDOV��$Q�LQFUHDVH�
LQ� DOXPLQXP� ZHDU� PHWDO� OHYHOV� DORQH�� ZLWKRXW� DQ� DFFRPSDQ\LQJ� ULVH� LQ� WLWDQLXP� ZHDU� PHWDO� OHYHOV�� GRHV� QRW�
H[SOLFLWO\� LQGLFDWH� VSOLQH� ZHDU�� 7LWDQLXP� DQG�RU� DOXPLQXP� OHYHOV� PD\� EH�L Q� WKH� PDUJLQDO�KLJK� UDQJH� RQ� QHZ�
JHDUER[HV� �OHVV� WKDQ� ���� IOLJKW� KRXUV� VLQFH� QHZ�RYHUKDXOHG�� GXH� WR� QRUPDO� EUHDN�LQ� ZHDU� RI� WKH� LQWHUQDO�
FRPSRQHQWV��,I�VSOLQH�ZHDU�LV�VXVSHFWHG��WLWDQLXP�LQ�WKH�KLJK�DEQRUPDO�UDQJH���UHFRPPHQG�WKDW�WKH�XQLW�SHUIRUP�
DQ� LQERDUG�UHWHQWLRQ�SODWH�QXW�EROW� WRUTXH�FKHFN��DQG�UHSRUW� WKHLU� ILQGLQJV��EROW� WRUTXHV��DQG�REVHUYDWLRQV�WR�WKH�
ODE�� 'R� QRW� UHFRPPHQG� UHPRYDO� RI� WKH� LQERDUG� UHWHQWLRQ� SODWH� WR� LQVSHFW� WKH� VSOLW� FRQHV�VSOLQHV�� 7KLV� DFWLRQ�
VKRXOG�RQO\�EH�WDNHQ�DV�D�GLUHFW�UHVXOW�RI� WKH�WRUTXH�FKHFN�� ,I�QR�DFWLRQ� LV�UHTXLUHG�IURP�WKLV�FKHFN��FRQWLQXH�WR�
WUDFN�WLWDQLXP�OHYHOV��'R�QRW�UHFRPPHQG�IXUWKHU�DFWLRQ�XQOHVV�WLWDQLXP�OHYHOV�LQFUHDVH�RYHU�DQ�DGGLWLRQDO�����IOLJKW�
KRXUV��,I�WKH�OHYHOV�LQFUHDVH�RYHU�WKLV�LQWHUYDO��UHFRPPHQG�DQRWKHU�LQERDUG�UHWHQWLRQ�SODWH�QXW�EROW�LQSXW�IODQJH�QXW�
WRUTXH�FKHFN�EH�DFFRPSOLVKHG���
�
G�� 6SOLW�FRQH�ZHDU� ��:HDU�RI� WKH�VSOLW�FRQHV� LV�QRW�HDVLO\� LGHQWLILHG� LQ� WKH� WDLO� URWRU�JHDUER[��:HDU�RI� WKH�VSOLW�
FRQHV�ZRXOG�UHVXOW�LQ�DQ�LQFUHDVH�LQ�FRSSHU�DQG�DOXPLQXP�ZHDU�PHWDO�OHYHOV��+RZHYHU��LQFUHDVHV�LQ�FRSSHU�ZHDU�
PHWDO�OHYHOV�GXH�WR�ZHDU�RI�WKH�SLWFK�FRQWURO�VKDIW�EXVKLQJ�XVXDOO\�PDVNV�DQ\�LQFUHDVH�LQ�FRSSHU�OHYHOV�DVVRFLDWHG�
ZLWK�ZHDU�RI�WKH�VSOLW�FRQHV��7KH�SUHVHQFH�RI�KLJK�OHYHOV�RI�DOXPLQXP�LQ�VSHFWURPHWULF�DQDO\VLV�LV�QRW�LQGLFDWLYH�RI�
VSOLW�FRQH�ZHDU��:HDU�RI�WKH�LQERDUG�UHWHQWLRQ�SODWH�VSOLQH�DQG�RI�WKH�SLWFK�FRQWURO�VKDIW�EXVKLQJ�DOVR�FRQWULEXWH�WR�
KLJK�DOXPLQXP�ZHDU�PHWDOV�OHYHOV��
�
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H�� 3LWFK�FRQWURO�VKDIW�EXVKLQJ�ZHDU���:HDU�RI�WKLV�EXVKLQJ�LV�FKDUDFWHUL]HG�E\�KLJK��LQ�VRPH�FDVHV��H[WUHPHO\�
KLJK� �� XS� WR� ���� 330�� OHYHOV� RI� FRSSHU� ZHDU� PHWDO� LQ� WKH� RLO� VDPSOHV�� 7KLV� LV� HVSHFLDOO\� FRPPRQ� RQ�Q HZHU�
JHDUER[HV��7KLV�ZHDU�LV�H[SHFWHG�GXH�WR�QRUPDO�ZHDU�LQ�DQG�LV�QRW�FDXVH�IRU�DGGLWLRQDO�PDLQWHQDQFH��7KH�XQLW�LV�
UHTXLUHG�WR�SHUIRUP�D�GLPHQVLRQDO�LQVSHFWLRQ�RI�WKLV�EXVKLQJ�IRU�ZHDU�HYHU\�����KRXUV��$�GLPHQVLRQDO�LQVSHFWLRQ�
RI� WKH�EXVKLQJ�2'�PD\�DOVR�EH�UHFRPPHQGHG�ZKHQ� WKH�FRSSHU� OHYHO�H[FHHGV����330�IRU� WZR�FRQVHFXWLYH����
KRXU�VDPSOLQJ�SHULRGV��
�
��� )LHOG�XQLWV�VKRXOG�XVH� WKH� IROORZLQJ�GUDLQ�DQG� IOXVK�SURFHGXUHV� WR� LQVXUH�DOO�FRQWDPLQDQWV�ZHDU�PHWDOV�DUH�
UHPRYHG�IURP�WKH�LQVLGH�RI�WKH�JHDUER[��
�

D�� 5HPRYH�ILOOHU�FDS��
�
E�� 'UDLQ�JHDUER[��

�
F�� 5HPRYH�FKLS�GHWHFWRU�VHOI�FORVLQJ�YDOYH��

�
G�� 3ODFH�D�IXQQHO�XQGHU�WKH�FKLS�GHWHFWRU�VHOI�FORVLQJ�YDOYH�RSHQLQJ��3ODFH�D���JDOORQ�FRQWDLQHU�XQGHU�WKH�

IXQQHO��
�

CAUTION 
 

'DPDJH� WR� HTXLSPHQW�ZLOO� RFFXU� LI� IRUHLJQ� REMHFWV� HQWHU� JHDUER[�� )RUHLJQ� REMHFWV�PD\�
HQWHU�JHDUER[�ZKHQ�WDLO�URWRU�VHUYR�LV�UHPRYHG��(QVXUH�WKDW�QR�IRUHLJQ�REMHFWV�HQWHU�WKH�
JHDUER[�GXULQJ�SHUIRUPDQFH�RI�WKLV�WDVN��

�
� H�� 5HPRYH�WDLO�URWRU�VHUYR��
�
� I�� ,QVSHFW�LQVLGH�RI�WDLO�URWRU�JHDUER[��HVSHFLDOO\�WKH�LQVLGH�GLDPHWHU�RI�WKH�LQSXW�EHYHO�SLQLRQ��IRU�EXLOGXS�RI�
VOXGJH�DQG�GHEULV�DFFXPXODWLRQ��5HPRYH�VOXGJH�GHEULV�XVLQJ�D�FOHDQ�GU\�FORWK��,QVXUH�QR�GHEULV�LV�OHIW�LQVLGH�WKH�
JHDUER[��
�

J�� )OXVK�JHDUER[�ZLWK�FOHDQ�OXEH�RLO��5HSHDW�XVLQJ�FOHDQ�RLO�XQWLO�RLO�GUDLQHG�IURP�JHDUER[�LV�FOHDQ�ZLWK�QR�
WUDFH�RU�GHEULV��,QVXUH�RLO�VWUHDP�LV�GLUHFWHG�DJDLQVW�HQWLUH�LQVLGH�RI�JHDUER[�WR�LQVXUH�DOO�GHEULV�LV�IOXVKHG�IURP�WKH�
JHDUER[��

�
K�� ,QVWDOO�FKLS�GHWHFWRU�VHOI�FORVLQJ�YDOYH��FKLS�GHWHFWRU��DQG�HOHFWULFDO�FRQQHFWRU��
�
L�� ,QVWDOO�WDLO�URWRU�VHUYR��

�
M�� )LOO�JHDUER[�ZLWK�SURSHU�DPRXQW�RI�RLO��

�
N�� 5HLQVWDOO�ILOOHU�FDS��

�
O�� 0DNH�VXUH�DUHD�LV�FOHDQ�DQG�IUHH�RI�IRUHLJQ�PDWHULDO��
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7KH� IROORZLQJ� UHTXLUHPHQWV� DUH� IRU� RLO� VDPSOLQJ� RI� WKH� WDLO� URWRU� JHDUER[� XVHG� RQ� $UP\� +���� %ODFN� +DZN�
+HOLFRSWHUV��
�
��� :DWHU�FRQWHQW�VKDOO�EH�FKHFNHG�RQ�HYHU\�VDPSOH��0D[LPXP�ZDWHU�FRQFHQWUDWLRQ�LV������330��
�
��� 7KH�SULPDU\�VHUYLFHDELOLW\�FULWHULD�IRU�WKLV�FRPSRQHQW� LV�WKH�SUHVHQFH�RI�FKLSV�VXIILFLHQW�WR�FDXVH�D�FKLS� OLJKW�
LQGLFDWLRQ��2LO� DQDO\VLV� VKDOO� EH�XVHG�SULPDULO\� WR� WUHQG� LQFUHDVHV� LQ�)H� OHYHOV�� DQG� WR�HQVXUH� WKDW� WKH� OXEULFDQW�
FRQGLWLRQ�LV�DFFHSWDEOH��DQG�WKDW�WKH�OXEULFDQW�LV�IUHH�RI�KDUPIXO�FRQWDPLQDWLRQ��
�
���� 6SHFWURPHWULF�FULWHULD�DUH�JLYHQ�LQ�70��������H[FHSW�DV�IROORZV��$�VSHFWURPHWULF�DQDO\VLV�VKDOO�EH�FRQGXFWHG�
RQ�DOO�VDPSOHV��5HVXOWV�VKDOO�EH�LQWHUSUHWHG�DV�IROORZV��
�
� D�� )H� �� ,I� WKH� LURQ�FRQFHQWUDWLRQ� LV�JUHDWHU� WKDQ����330��RU� LI�DQ�LQFUHDVH�RI�PRUH� WKDQ����330�RFFXUV�
EHWZHHQ�DQ\�WZR�FRQVHFXWLYH�VDPSOHV��D�)HUURJUDSKLF�RU�PLFURVFRSLF�DQDO\VLV�PXVW�EH�SUHIRUPHG��7KH�UHVXOWV�RI�
WKH� )HUURJUDSKLF� RU� PLFURVFRSLF� DQDO\VLV� PXVW� VXSSRUW� WKH� VSHFWURPHWULF� DQDO\VLV� ILQGLQJV� EHIRUH� D�
UHFRPPHQGDWLRQ�IRU�UHPRYDO�LV�LVVXHG��
�
� E�� 0J���,I�WKH�PDJQHVLXP�FRQFHQWUDWLRQ�H[FHHGV����330��KDYH�WKH�XQLW�UHSODFH�WKH�OXEULFDQW��DQG�LQVSHFW�
WKH�JHDUER[�IRU�VLJQV�RI�FRUURVLRQ��HVSHFLDOO\�DW�WKH�LQWHUIDFH�EHWZHHQ�WKH�FHQWHU�KRXVLQJ�DQG�WKH�VHUYR��&RQWLQXH�
WR�PRQLWRU�WKH�PDJQHVLXP�OHYHO��,I�PDJQHVLXP�FRQWLQXHV�WR�LQFUHDVH��KDYH�WKH�XQLW�GUDLQ�DQG�IOXVK�WKH�FRPSRQHQW�
DW�WKH�QH[W�306���SKDVH�LQVSHFWLRQ��0RUH�IUHTXHQW�OXEULFDQW�FKDQJH�LV�QRW�UHTXLUHG��5HPRYDO�RI�WKH�JHDUER[�VKDOO�
EH�EDVHG�XSRQ�WKH�UHVXOWV�RI�WKH�JHDUER[�FRUURVLRQ�LQVSHFWLRQ��
�
� F�� 6L���,I�VLOLFRQ�FRQFHQWUDWLRQV�H[FHHG�����330��KDYH�WKH�XQLW�UHSODFH�WKH�OXEULFDQW��,I�VLOLFRQ�FRQWLQXHV�WR�
LQFUHDVH�� KDYH� WKH� XQLW� GUDLQ� DQG� IOXVK� WKH� FRPSRQHQW� DW� WKH� QH[W� 306��� SKDVH� LQVSHFWLRQ�� 0RUH� IUHTXHQW�
OXEULFDQW�FKDQJH�LV�QRW�UHTXLUHG��
�
� G�� &U���'R�QRW�WUDFN�FKURPLXP��&KURPLXP�LV�XVHG�DV�D�SODWLQJ�RQ�VHDO�ZHDU�VOHHYHV�DQG�WKH�SLWFK�FKDQJH�
VKDIW��2WKHU�LQVSHFWLRQV�DUH�LQ�SODFH�WR�PDLQWDLQ�WKHVH�LWHPV��
�
� H�� $O��1L��6Q��3E��$J��1D��%��0R��=Q���'R�QRW�WUDFN�WKHVH�HOHPHQWV��'R�QRW�UHFRPPHQG�PDLQWHQDQFH�EDVHG�
RQ�FRQFHQWUDWLRQV�RI�WKHVH�HOHPHQWV��
�
��� 0,/�/������(�&�,� �&RUURVLRQ� ,QKLELWLQJ�� RLO� H[KLELWV� D�GHW HUJHQW� DFWLRQ�ZKHQ�DGGHG� WR� RU� XVHG� LQ� SODFH� RI�
0,/�/������'� RLO� LQ� WDLO� URWRU� JHDUER[HV�� 7KLV� FRXOG� FDXVH� IDOVH� KLJK� )H� FRQFHQWUDWLRQ� OHYHOV� LQ� VSHFWURPHWULF�
DQDO\VLV�UHVXOWV��5HTXHVW�$2$3�ODERUDWRULHV�XVH�WKH�IROORZLQJ�SURFHGXUH�WR�GHWHUPLQH�LI�)H�FRQFHQWUDWLRQ�OHYHOV�
IODJJHG�GXULQJ�VSHFWURPHWULF�DQDO\VLV�UHVXOWV�ZHUH�WKH�UHVXOW�RI�GHWHUJHQF\�DFWLRQ��
�

D�� 3HUIRUP�D�VSHFWURPHWULF�DQDO\VLV�RI�WKH�RLO�VDPSOH��
�
E�� 5HFRUG�WKH�)H�FRQFHQWUDWLRQ��330�OHYHO���

�
F�� )LOWHU�WKH�VDPSOH�WKURXJK�D�0LOOLSRUH�������PLFURQ��ILOWHU���

�
G�� 5HUXQ�WKH�VSHFWURPHWULF�DQDO\VLV�XVLQJ�WKH�ILOWHUHG�VDPSOH��
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�
H�� ,I�WKHUH�LV�QR�GHEULV�SUHVHQW�LQ�WKH�ILOWHU�DQG�WKH�OHYHO�RI�)H�LQ�WKH�VHFRQG�VSHFWURPHWULF�DQDO\VLV�UHPDLQV�

DW�DSSUR[LPDWHO\� WKH�VDPH� OHYHO�DV� WKH� ILUVW�VDPSOH�� WKHQ� WKH�)H� LQ� WKH�VDPSOH� LV� LQ� WKH� IRUP�RI�VROXEOH� LURQ�� ,I�
WKHUH�LV�D�GLIIHUHQFH��WKHQ�WKH�GLIIHUHQFH�VKRXOG�EH�XVHG�ZKHQ�HYDOXDWLQJ�WKH�HQJLQH�,$:�70����������JXLGHOLQHV��
+RZHYHU��LI�QRQPDJQHWLF�ZHDU�SDUWLFOHV�DUH�SUHVHQW��SHUIRUP�WKH�WHVW�LQ�SDUDJUDSK�I��
�
� I�� )HUURJUDSKLF�DQDO\VLV�ZLOO�EH�SHUIRUPHG�XVLQJ�WKH�'LUHFW�5HDGLQJ��'5��IHUURJUDSK�WR�UHFRUG�WKH�VPDOO�WR�
ODUJH� SDUWLFOH� ZHDU� SDUWLFOH� UHDGLQJV�� ,I� WKH\� DUH� ZLWKLQ� SUHVFULEHG� UDWLR� OLPLWV�� WKHQ� D� )HUURJUDP� ZLOO� QRW� EH�
UHTXLUHG�� ,I� WKH\�H[FHHG� WKH�SUHVFULEHG�'5� OLPLWV�� WKHQ�D�)HUURJUDP�ZLOO�EH�SHUIRUPHG� WR�YDOLGDWH� WKH�DEQRUPDO�
LQWHUQDO�ZHDU��0DLQWHQDQFH�UHFRPPHQGDWLRQ�ZLOO�WKHQ�EH�PDGH�LQ�DFFRUGDQFH�ZLWK�FRPSRQHQW�JXLGHOLQHV��
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-2$3�$720,&�(0,66,21�52752'(�
�

)H� $J� $O� 0J� 7L� &X� %� 6L� =Q�

$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� �� �� �� �� �� � � �

1RUPDO�5DQJH� ����� ���� ���� ����� ���� ����� � ����� �

0DUJLQDO�5DQJH�� ������ �� �� ������ �� ������ � � �

+LJK�5DQJH� ������ �� �� ������ �� ������ � � �

$EQRUPDO� ���� ��� ��� ���� ��� ���� ��� � ���

�
:$7(5�/,0,7��������330�
�
7KH�LQWHUPHGLDWH�JHDUER[�KDV�D�VHOI�FRQWDLQHG�VSODVK�OXEH�RLO�V\VWHP�ZLWKRXW�DQ�RLO�ILOWHU��1RUPDO�ZHDU�SDUWLFOHV�
ZLOO� FRQWLQXH� WR� LQFUHDVH� XQWLO� WKH� JHDUER[� LV� GUDLQHG� DQG� VHUYLFHG� LQ� DFFRUGDQFH� ZLWK� WKH� JHQHUDO� DLUFUDIW�
LQIRUPDWLRQ�PDQXDO�� )RU� WKH�8+���/��8+���0��(+���/��++���/��0+���/��0+���.�� DQG�0+���0� LQWHUPHGLDWH�
JHDUER[�� VSHFWURPHWULF� DQDO\VLV� LV� UHTXLUHG�� 2LO� SK\VLFDO� SURSHUWLHV� VKRXOG� DOVR� EH� FKHFNHG� IRU� WKH� IROORZLQJ��
ZDWHU�FRQWHQW��YLVFRVLW\�����&�	�����&���WRWDO�DFLG�QXPEHU��7$1���SDUWLFOH�FRXQW��FOHDQOLQHVV���
�
$OO�RLO�VDPSOHV�VKDOO�EH�FKHFNHG�IRU�ZDWHU�FRQWHQW��:DWHU�OLPLW�������330���:DWHU�LQ�WKH�RLO�FDQ�OHDG�WR�FRUURVLRQ�
ZKLFK�ZLOO�FDXVH� LURQ�DQG�RU�PDJQHVLXP�ZHDU�PHWDOV� WR�DSSHDU�LQ�WKH�RLO�DQDO\VLV��7KH�IROORZLQJ�VXSSOHPHQWDU\�
LQIRUPDWLRQ�GHVFULEHV�VRXUFHV�RI� LQGLYLGXDO�ZHDU�PHWDOV�DQG� UHFRPPHQGHG�PDLQWHQDQFH�DFWLRQV�GHSHQGLQJ�RQ�
FRQWDPLQDWLRQ�OHYHO�DQG�WUHQG��)RU�WKH�8+���$��8+���/��8+���0��(+���$��(+���/��++���$��++���/��0+���/��
0+���.��DQG�0+���0�DLUFUDIW��,I�D�VLWXDWLRQ�H[LVWV�WKDW�LV�QRW�FRYHUHG�E\�WKH�IROORZLQJ�LQIRUPDWLRQ��RU�LI�DGGLWLRQDO�
LQIRUPDWLRQ�RU�FODULILFDWLRQ�RI�H[LVWLQJ�LQIRUPDWLRQ�LV�GHVLUHG��FRQWDFW�$0&20�(QJLQHHULQJ��$065'�$05�$(�3�0�
'61������������
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 

)H� �� ,URQ�PD\� LQGLFDWH�ZHDU�RU�FRUURVLRQ�RI� LQSXW�SLQLRQ�JHDU��RXWSXW�EHYHO�JHDU��
EHDULQJV�� RU� OLQHUV�� ,I� LURQ� OHYHO� HQWHUV� PDUJLQDO� RU� KLJK� UDQJH��
UHFRPPHQGDWLRQ�VKDOO�EH�WR��6XEPLW�RLO�VDPSOHV�DSSUR[LPDWHO\�HDFK����IOLJKW�
KRXUV�IRU�WKH�QH[W����IOLJKW�KRXUV��'R�QRW�FKDQJH�RLO�DW�WKLV�WLPH��,I�LURQ�OHYHO�
GRHV� QRW� LQFUHDVH� WR� DEQRUPDO� XSZDUG� WUHQG� RFFXUV�� FKDQJH�RLO� WR� UHPRYH�
SRWHQWLDOO\�DEUDVLYH�LURQ�SDUWLFOHV�DQG�UHWXUQ�WR�QRUPDO�VDPSOLQJ���,I�DEQRUPDO��
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LURQ� OHYHO� RU� DEQRUPDO� XSZDUG� WUHQG� RFFXUV�� UHFRPPHQGDWLRQ� VKDOO� EH� WR�
�&KDQJH� RLO�� VXEPLW� VDPSOH� DIWHU� LQLWLDO� WXUQ�XS�� DQG� VXEPLW� VDPSOHV�
DSSUR[LPDWHO\� HDFK� ��� IOLJKW� KRXUV� IRU� QH[W� ���I OLJKW� KRXUV�� ,I� LURQ� OHYHO�
UHPDLQV�EHORZ�PDUJLQDO�UDQJH�DQG�QRQ�DEQRUPDO�XSZDUG�WUHQG�RFFXUV�ZLWKLQ�
WKLV� ��� KRXU� SHULRG�� UHWXUQ� WR� QRUPDO� VDPSOLQJ��� � ,I� LURQ� OHYHO� FOLPEV� WR�
PDUJLQDO� UDQJH� RU� DERYH� RU� LI� DEQRUPDO� XSZDUG� WUHQG� RFFXUV� ZLWKLQ� WKLV�
SHULRG�� UHFRPPHQGDWLRQ� VKDOO� EH� WR� �3HUIRUP� VHUYLFHDELOLW\� FKHFN� RI�
LQWHUPHGLDWH� JHDUER[� LQ� DFFRUGDQFH� ZLWK� DLUFUDIW� JHQHUDO� LQIRUPDWLRQ�
PDQXDO���

�
$J� �� 3ULPDU\� VRXUFH� RI� VLOYHU� LQ� WKH� LQWHUPHGLDWH� JHDUER[� LV� SODWLQJ� RQ� PDOH�

VSOLQHV�RQ�WKH�LQSXW�RSLQLRQ�DQG�RXWSXW�EHYHO�JHDUV��7KHVH�VSOLQHV�PDWH�ZLWK�
WKH� LQSXW�DQG�RXWSXW� IODQJH�VSOLQHV��7KRXJK�QRW� LQ�ZHWWHG�DUHD�RI�JHDUER[��
ZHDU� SDUWLFOHV� FDQ� LQ� VRPH� FDVHV�PLJUDWH� WKURXJK� ID\LQJ� VXUIDFHV� LQWR� RLO�
V\VWHP�� 6HFRQGDU\� VRXUFH� RI� VLOYHU� LQ� LQWHUPHGLDWH� JHDUER[� LV� SODWLQJ� RQ�
LQQHU�GLDPHWHUV�RI�LQSXW�DQG�RXWSXW�IODQJH�VOHHYHV��7KHVH�VXUIDFHV�DUH�SUHVV�
ILW� RQWR� IODQJHV� DQG�DU H� QRW� VXEMHFW� WR� QRUPDO� ZHDU�� ,I� VLOYHU� OHYHO� HQWHUV�
PDUJLQDO� RU� KLJK� UDQJH�� UHFRPPHQGDWLRQ� VKDOO� EH�W R� �6XEPLW� RLO� VDPSOHV�
DSSUR[LPDWHO\�HDFK����IOLJKW�KRXUV�IRU�WKH�QH[W����IOLJKW�KRXUV��'R�QRW�FKDQJH�
RLO� DW� WKLV� WLPH�� ,I� VLOYHU� OHYHO� GRHV� QRW� LQFUHDVH� WR� DEQRUPDO� UDQJH� DQG� QR�
DEQRUPDO�XSZDUG�WUHQG�RFFXUV�ZLWKLQ�WKLV�SHULRG��FKDQJH�RLO�DW�WKH�HQG�RI�WKH�
���KRXU�SHULRG�DQG�UHWXUQ�WR�QRUPDO�VDPSOLQJ���,I�VLOYHU�OHYHO�HQWHUV�DEQRUPDO�
UDQJH��RU�LI�DEQRUPDO�XSZDUG�WUHQG�LQ�VLOYHU�RFFXUV��UHFRPPHQGDWLRQ�VKDOO�EH�
WR� GLVFRQWLQXH� IOLJKW� RSHUDWLRQV� DQG� FKHFN� IRU� SURSHU� WRUTXH� RQ� LQSXW� DQG�
RXWSXW� IODQJH� QXWV� SHU� WUDQVPLVVLRQ� V\VWHP�PDLQWHQDQFH�PDQXDO�� ,I� SURSHU�
WRUTXH� LV� FRQILUPHG�� UHFRPPHQGDWLRQ� VKDOO� EH� WR� �&KDQJH� RLO�� VXEPLW� RLO�
VDPSOH� DIWHU� LQLWLDO� WXUQ�XSV�� DQG�V XEPLW� RLO� VDPSOH� DSSUR[LPDWHO\� HDFK� ���
IOLJKW�KRXUV�IRU�WKH�QH[W����IOLJKW�KRXUV��,I�VLOYHU�OHYHO�UHPDLQV�EHORZ�PDUJLQDO�
UDQJH�DQG�QR�DEQRUPDO�XSZDUG�WUHQG�RFFXUV�ZLWKLQ�WKLV����IOLJKW�KRXU�SHULRG��
UHWXUQ�WR�QRUPDO�VDPSOLQJ���,I�VLOYHU�OHYHO�UHWXUQV�WR�PDUJLQDO�UDQJH�RU�DERYH�
RU� LI� DEQRUPDO� XSZDUG� WUHQG� LQ� VLOYHU� OHYHO� RFFXUV� ZLWKLQ� WKLV� ��� IOLJKW� KRXU�
SHULRG�� UHFRPPHQGDWLRQ� VKDOO� EH� WR� �,PPHGLDWHO\� GLVFRQWLQXH� IXUWKHU� IOLJKW�
RSHUDWLRQV��UHPRYH�LQSXW�DQG�RXWSXW�IODQJHV��DQG�LQVSHFW�IODQJH�VSOLQHV�DQG�
JHDU� VSOLQHV� IRU� IUHWWLQJ�ZHDU� LQ� DFFRUGDQFH� ZLWK� V\VWHP� PDLQWHQDQFH�
PDQXDO���

�
$O� �� 7KHUH�DUH� WZR�FRPSRQHQWV� LQ� WKH� LQWHUPHGLDWH�JHDUER[� WKDW�PLJKW�SURGXFH�

DOXPLQXP�ZHDU�SDUWLFOHV�XQGHU�VSHFLILF�ZHDU�FRQGLWLRQV��:HDU�IUHWWLQJ�RQ�WKH�
LQSXW� DQG� RXWSXW� IODQJHV� FDQ� SURGXFH� DOXPLQXP� DQG�W LWDQLXP�� $� WKLUG� DQG�
IRXUWK� FRPSRQHQW�� WKH� LQSXW� SLQLRQ� DQG� RXWSXW� EHYHO� JHDU� SOXJV�� DUH� �����
DOXPLQXP�� EXW� DUH� QRW� QRUPDOO\� VXEMHFW� WR� VHUYLFH� ZHDU�� ,I� DOXPLQXP� OHYHO�
HQWHUV� PDUJLQDO� RU� KLJK� UDQJH�� UHFRPPHQGDWLRQ� VKDOO� EH� WR� �6XEPLW� RLO�
VDPSOHV�DSSUR[LPDWHO\�HDFK����IOLJKW�KRXUV�IRU� WKH�QH[W����IOLJKW�KRXUV��'R�
QRW�FKDQJH�RLO�DW� WKLV� WLPH�� ,I�FRQWDPLQDWLRQ�GRHV�QRW� LQFUHDVH� WR�DEQRUPDO�
UDQJH�DQG�QR�DEQRUPDO�XSZDUG�WUHQG�RFFXUV�DW�DQ\� WLPH�ZLWKLQ�WKLV�SHULRG��
FKDQJH� RLO� DQG� UHWXUQ� WR� QRUPDO� VDPSOLQJ��� ,I� DOXPLQXP� OHYHO� HQWHUV�
DEQRUPDO� UDQJH�RU� LI�DEQRUPDO�XSZDUG� WUHQG�RFFXUV�� UHFRPPHQGDWLRQ�VKDOO�
EH�WR��'LVFRQWLQXH�IOLJKW�RSHUDWLRQV�DQG�FKHFN�IRU�SURSHU�WRUTXH�RQ�WKH�LQSXW�
DQG�RXWSXW�IODQJH�QXWV�LQ�DFFRUGDQFH�ZLWK�WUDQVPLVVLRQ�V\VWHP�PDLQWHQDQFH�
PDQXDO���,I�SURSHU�WRUTXH�LV�FRQILUPHG��UHFRPPHQGDWLRQ�VKDOO�EH�WR��&KDQJH�
RLO�DQG�VXEPLW�RLO�VDPSOH�DIWHU�LQLWLDO�WXUQXS�DQG�DSSUR[LPDWHO\�HDFK����IOLJKW��
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�
KRXU�SHULRG��UHWXUQ�WR�QRUPDO�VDPSOLQJ���,I�DOXPLQXP�OHYHO�UHWXUQV�WR�KLJK�RU�
DEQRUPDO�UDQJH��RU�LI�DEQRUPDO�XSZDUG�WUHQG�UHFXUV�DW�DQ\�WLPH�ZLWKLQ�WKLV����
IOLJKW� KRXU� SHULRG�� UHFRPPHQGDWLRQ� VKDOO� EH�W R� LPPHGLDWHO\� GLVFRQWLQXH�
IXUWKHU� IOLJKW�RSHUDWLRQV�� UHPRYH� LQSXW�DQG�RXWSXW� IODQJH�DQG� LQVSHFW� IODQJH�
VSOLQHV� IRU� IUHWWLQJ�ZHDU� LQ� DFFRUGDQFH� ZLWK� WUDQVPLVVLRQ� V\VWHP�
PDLQWHQDQFH�PDQXDO��

�
0J� �� :LWK�D�QHZ�RU�IUHVKO\�UHZRUNHG�JHDUER[��PDJQHVLXP�XVXDOO\�LQGLFDWHV�PLQRU�

PDQXIDFWXULQJ�DVVHPEO\� GHEULV� IURP� KRXVLQJV�� 2WKHUZLVH�� PDJQHVLXP�
FRQWDPLQDWLRQ� LQGLFDWHV� LQWHUQDO� FRUURVLRQ� RU� DEUDVLYH� ZHDU�� 0DJQHVLXP�
FRPSRQHQWV� LQ� WKH� LQWHUPHGLDWH� JHDUER[� LQFOXGH� WKH� LQSXW� KRXVLQJ�� FHQWHU�
KRXVLQJ��RXWSXW�KRXVLQJ��DQG� WKH� OXEULFDWLRQ�VSLUDO�ZKLFK�SURYLGHV�RLO� WR� WKH�
RXWSXW� EHDULQJ� RQ� WKH� RXWSXW� EHYHO� JHDU�� 'XH� WR� PRLVWXUH� DFFXPXODWLRQ��
YXOQHUDELOLW\� WR� FRUURVLRQ� LV� LQFUHDVHG� LI� LQWHUPHGLDWH� JHDUER[� KDV� EHHQ�
VHUYLFHG� EXW� KDV� QRW� EHHQ� RSHUDWLRQDO� IRU� DQ� H[WHQGHG� SHULRG�� ,I� FRUURVLRQ�
RFFXUV� GXH� WR� PRLVWXUH� FRQWDPLQDWLRQ�� PDJQHVLXP� LV� VRPHWLPHV�
DFFRPSDQLHG� E\� LURQ�� ,I� PDJQHVLXP� OHYHO� HQWHUV� PDUJLQDO� RU� KLJK� UDQJH��
UHFRPPHQGDWLRQ�VKDOO�EH�WR��6DPSOH�DW�DSSUR[LPDWHO\����IOLJKW�KRXUV�LQWHUYDO�
IRU� QH[W� ���I OLJKW� KRXUV��'R�QRW� FKDQJH�RLO� DW� WKLV� WLPH�� ,I�PDJQHVLXP� OHYHO�
GRHV�QRW�LQFUHDVH�WR�DEQRUPDO�UDQJH�DQG�QR�DEQRUPDO�XSZDUG�WUHQG�RFFXUV�
LQ� WKLV� LQLWLDO� ��� IOLJKW� KRXU� SHULRG�� UHWXUQ� WR� QRUPDO� VDPSOLQJ��� 0DLQWDLQ�
QRUPDO�VDPSOLQJ� LQWHUYDO�WKHUHDIWHU�XQWLO�DEQRUPDO�OHYHO�RU�DEQRUPDO�XSZDUG�
WUHQG�RFFXUV��'XH� WR� UHODWLYH�VRIWQHVV�RI�PDJQHVLXP�DOOR\V� LQ� WKLV�JHDUER[��
ULVN�RI�DEUDVLRQ�LV�QRW�VXIILFLHQW�WR�MXVWLI\�RLO�FKDQJH�XQOHVV�DEQRUPDO�XSZDUG�
WUHQG�RFFXUV�RU�PDJQHVLXP�OHYHO�HQWHUV�DEQRUPDO�UDQJH��,I�PDJQHVLXP�OHYHO�
HQWHUV�DEQRUPDO�UDQJH�RU�LI�DEQRUPDO�XSZDUG�WUHQG�RFFXUV��UHFRPPHQGDWLRQ�
VKDOO� EH� WR� �FKDQJH� RLO�� VXEPLW� WXUQ�XS� VDPSOH�� DQG�V XEPLW� VDPSOHV�
DSSUR[LPDWHO\� ���I OLJKW� KRXUV� IRU� QH[W� ���I OLJKW� KRXUV�� ,I� PDJQHVLXP� OHYHO�
UHPDLQV�EHORZ�PDUJLQDO� OHYHO� DQG� QR� DEQRUPDO�XSZDUG� WUHQG�RFFXUV�ZLWKLQ�
WKLV� ��� IOLJKW� KRXU� SHULRG�� UHWXUQ� WR� QRUPDO� VDPSOLQJ��� ,I� PDJQHVLXP� OHYHO�
UHWXUQV� WR� PDUJLQDO� UDQJH� RU� DERYH�� RU� LI� DEQRUPDO� XSZDUG� WUHQG� RFFXUV��
UHFRPPHQGDWLRQ�VKDOO�EH�WR��6XEPLW�RLO�VDPSOHV�DSSUR[LPDWHO\�HDFK����IOLJKW�
KRXUV� XQWLO� LQWHUPHGLDWH� JHDUER[� FDQ� EH� UHPRYHG� GXH� WR� LQWHUQDO�
FRUURVLRQ�ZHDU����

�
7L� �� 7LWDQLXP�SDUWLFOHV�PD\�EH�LQGLFDWLYH�RI�IUHWWLQJ�ZHDU�RQ�WKH� LQSXW�DQG�RXWSXW�

IODQJH� VSOLQHV�� $OXPLQXP� ZHDU� SDUWLFOHV� VKRXOG� DFFRPSDQ\� WKH� WLWDQLXP��
VLQFH�WKHUH�LV�DOXPLQXP�LQ�WKH�WLWDQLXP�DOOR\�IRU�ERWK�IODQJHV��,I�WLWDQLXP�OHYHO�
HQWHUV� PDUJLQDO� RU� KLJK� UDQJH�� UHFRPPHQGDWLRQ� VKDOO� EH� WR� �6XEPLW� RLO�
VDPSOHV�DSSUR[LPDWHO\�HDFK���� IOLJKW�KRXUV� IRU� WKH�QH[W����I OLJKW�KRXUV��'R�
QRW� FKDQJH�RLO� DW� WKLV� WLPH�� ,I� WLWDQLXP� OHYHO� GRHV� QRW� LQFUHDVH� WR� DEQRUPDO�
UDQJH�GXULQJ�WKLV�SHULRG��DQG�QR�DEQRUPDO�XSZDUG�WUHQG�RFFXUV��FKDQJH�RLO�DW�
WKH� HQG�RI � WKH� ���K RXU� SHULRG� WR� UHPRYH� SRWHQWLDOO\� DEUDVLYH� WLWDQLXP�
SDUWLFOHV�� DQG� UHWXUQ� WR� QRUPDO� VDPSOLQJ��� ,I� WLWDQLXP� OHYHO� HQWHUV� DEQRUPDO�
UDQJH��RU�LI�DEQRUPDO�XSZDUG�WUHQG�LQ�WLWDQLXP�RFFXUV��UHFRPPHQGDWLRQ�VKDOO�
EH�WR��'LVFRQWLQXH�IOLJKW�RSHUDWLRQV�DQG�FKHFN�IRU�SURSHU�WRUTXH�RQ�LQSXW�DQG�
RXWSXW� IODQJH� QXWV� LQ� DFFRUGDQFH� ZLWK� WUDQVPLVVLRQ� V\VWHP� PDLQWHQDQFH�
PDQXDO���,I�SURSHU�WRUTXH�LV�FRQILUPHG��UHFRPPHQGDWLRQ�VKDOO�EH�WR��&KDQJH�
RLO�� VXEPLW� RLO� VDPSOH� DIWHU� LQLWLDO� WXUQ�XS�� DQG� VXEPLW� RLO� VDPSOH�
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DSSUR[LPDWHO\� HDFK� ��� IOLJKW� KRXUV� IRU� WKH� QH[W� ���I OLJKW� KRXUV�� ,I� WLWDQLXP�
OHYHO�UHPDLQV�EHORZ�PDUJLQDO�UDQJH�DQG�QR�DEQRUPDO�XSZDUG�WUHQG�RFFXUV�E\�

8+���$��8+���/��8+���0��(+���$���&RQW���
(+���/��++���$��++���/��0+���.��
0+���/��0+���0��%/$&.�+$:.��$50<��
,17(50(',$7(�*($5%2;�
�

WKH�HQG�RI� WKLV����I OLJKW�KRXU�SHULRG�� UHWXUQ� WR�QRUPDO� VDPSOLQJ��� ,I� WLWDQLXP�
OHYHO�UHWXUQV�WR�PDUJLQDO�UDQJH�RU�DERYH��RU�LI�DEQRUPDO�XSZDUG�WUHQG�LQ��
WLWDQLXP� OHYHO� UHFXUV� DW� DQ\� WLPH� ZLWKLQ� WKLV� ��� IOLJKW� KRXU� SHULRG��
UHFRPPHQGDWLRQ� VKDOO� EH� WR� �,PPHGLDWHO\� GLVFRQWLQXH� IXUWKHU� IOLJKW�
RSHUDWLRQV��UHPRYH�LQSXW�DQG�RXWSXW� IODQJHV�DQG� LQVSHFW� IODQJH�VSOLQHV�DQG�
EHYHO�JHDU�VSOLQHV� IRU� IUHWWLQJ�ZHDU� LQ�DFFRUGDQFH�ZLWK� WUDQVPLVVLRQ�V\VWHP�
PDLQWHQDQFH�PDQXDO���
�

&U� �� &KURPLXP�LQ�WKH�LQWHUPHGLDWH�JHDUER[�LQGLFDWHV�ZHDU�RI� LQSXW�DQG�RU�RXWSXW�
IODQJH� VOHHYHV� IURP� VHDO� UXEELQJ�� 1RUPDO� VHUYLFH� ZHDU� RQ�HL WKHU� VOHHYH� LV�
EHQLJQ� DQG� UHTXLUHV� QR� PDLQWHQDQFH� DFWLRQ� XQWLO� OHDNDJH� UDWH� H[FHHGV�
DOORZDEOH�OLPLWV��

�
&X� �� &RSSHU�LV�DQ�DOWHUQDWLYH�WR�VLOYHU�SODWLQJ�RQ�WKH�VSOLQHV�RI�WKH�LQSXW�SLQLRQ�DQG�

RXWSXW� EHYHO� JHDUV�� ,I� FRSSHU� OHYHO� HQWHUV� PDUJLQDO� RU� KLJK� UDQJH��
UHFRPPHQGDWLRQ�VKDOO�EH�WR��6XEPLW�RLO�VDPSOHV�DSSUR[LPDWHO\�HDFK����IOLJKW�
KRXUV� IRU� WKH�QH[W� ��� IOLJKW�KRXUV��'R�QRW� FKDQJH�RLO� DW� WKLV� WLPH�� ,I� FRSSHU�
OHYHO� GRHV� QRW� LQFUHDVH� WR� DEQRUPDO� UDQJH� DQG� QR� DEQRUPDO� XSZDUG� WUHQG�
RFFXUV�ZLWKLQ� WKLV� SHULRG�� FKDQJH� RLO� DW� WKH� HQG� RI� WKH� ��� KRXU� SHULRG� DQG�
UHWXUQ� WR� QRUPDO� VDPSOLQJ��� ,I� FRSSHU� OHYHO� HQWHUV� DEQRUPDO� UDQJH�� RU� LI�
DEQRUPDO� XSZDUG� WUHQG� LQ� FRSSHU� RFFXUV�� UHFRPPHQGDWLRQ� VKDOO� EH� WR�
GLVFRQWLQXH�IOLJKW�RSHUDWLRQV�DQG�FKHFN�IRU�SURSHU�WRUTXH�RQ�LQSXW�DQG�RXWSXW�
IODQJH�QXWV�LQ�DFFRUGDQFH�ZLWK�WUDQVPLVVLRQ�V\VWHP�PDLQWHQDQFH�PDQXDO���,I�
SURSHU�WRUTXH�LV�FRQILUPHG��UHFRPPHQGDWLRQ�VKDOO�EH�WR��&KDQJH�RLO��VXEPLW�
RLO�VDPSOH�DIWHU�LQLWLDO�WXUQ�XS��DQG�VXEPLW�RLO�VDPSOH�DSSUR[LPDWHO\�HDFK����
IOLJKW� KRXUV� IRU� WKH� QH[W� ��� IOLJKW� KRXUV�� ,I� FRSSHU� OHYHO� UHPDLQV� EHORZ�
PDUJLQDO� UDQJH� DQG� QR� DEQRUPDO� XSZDUG� WUHQG� RFFXUV� ZLWKLQ� WKLV� ���I OLJKW�
KRXU� SHULRG�� UHWXUQ� WR�QRUPDO� VDPSOLQJ��� ,I� FRSSHU� OHYHO� UHWXUQV� WR�PDUJLQDO�
UDQJH�RU�DERYH�RU�LI�DEQRUPDO�XSZDUG�WUHQG�LQ�FRSSHU�OHYHO�RFFXUV�ZLWKLQ�WKLV�
��� IOLJKW�KRXU�SHULRG�� UHFRPPHQGDWLRQ�VKDOO� EH� WR� �,PPHGLDWHO\�GLVFRQWLQXH�
IXUWKHU�IOLJKW�RSHUDWLRQV��UHPRYH�LQSXW�DQG�RXWSXW�IODQJHV��DQG�LQVSHFW�IODQJH�
VSOLQHV� DQG�J HDU� VSOLQHV� IRU� IUHWWLQJ�ZHDU� LQ� DFFRUGDQFH� ZLWK� WUDQVPLVVLRQ�
V\VWHP�PDLQWHQDQFH�PDQXDO���

�
1L� �� 1LFNHO�LV�D�FRPSRQHQW�RI�VWHHOV�XVHG�LQ�JHDUV��EHDULQJV��DQG�VOHHYHV�LQ�WKLV�

JHDUER[�� ,W� LV�DOVR�XVHG�DV�D�EDVH�SODWLQJ�IRU� WKH�FKURPH�OD\HU�XVHG�RQ�WKH�
LQSXW� DQG� RXWSXW� IODQJH� VOHHYHV�� %HFDXVH� SODWLQJ� DSSOLFDWLRQV� DUH� XQGHU�
������������LQFK�OD\HU�RI�FKURPH��ZHDU�RQ�QLFNHO�SODWLQJ�ZRXOG�EH�SUHFHGHG�
E\� DEQRUPDO� OHYHOV� RI� FKURPLXP�� 0RUH� OLNHO\� VRXUFH� RI� QLFNHO� LV� ZHDU� RU�
FRUURVLRQ�RI�D�JHDU��EHDULQJ��RU�VOHHYH��%HFDXVH�VWHHOV�ZLOO�QRUPDOO\�SURGXFH�
LURQ�LQ�JUHDWHU�TXDQWLW\��LURQ�OHYHO�LV�XVHG�IRU�PDLQWHQDQFH�GHFLVLRQV�RQ�WKHVH�
FRPSRQHQWV��6HH�VXSSOHPHQWDU\�LQIRUPDWLRQ�DERYH�RQ�LURQ���

�
6L� �� 6LOLFRQ�LV�QRW�D�FULWLFDO�ZHDU�PHWDO�LQ�WKH�LQWHUPHGLDWH�JHDUER[��EXW�VKRXOG�EH�

PRQLWRUHG� GXH�W R� WKH� SRWHQWLDO� IRU� DEUDVLRQ� LI� OHYHOV� JURZ� WRR� KLJK�� 7KH�
SUREDEOH� VRXUFH� RI� VLOLFRQ� LV� FRQWDPLQDWLRQ� IURP� VDQG��2LO� FKDQJH� VKDOO� EH�
UHFRPPHQGHG�IRU�YHULILHG�VLOLFRQ�OHYHO�RYHU����330����

3E� � /HDG� PD\� DSSHDU�� EXW� GRHV� QRW� LPSDFW� RSHUDWLRQ� RI� DLUFUDIW�� �& RQWLQXH� WR�
RSHUDWH�DLUFUDIW�ZLWK�QR�FRUUHFWLYH�DFWLRQ�UHTXLUHG��
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�
�
���7KH�PDLQ�WUDQVPLVVLRQ�FRQVLVWV�RI�D�PDLQ�PRGXOH��WZR�LQSXW�PRGXOHV�DQG�WZR�DFFHVVRU\�PRGXOHV���7KH�PDLQ�
WUDQVPLVVLRQ� KDV� D�V LQJOH� OXEULFDWLRQ� V\VWHP� WKDW� OXEULFDWHV� WKH�PRGXOHV� OLVWHG� DERYH� DV� ZHOO� DV� WKH� JHDUER[�
GULYHQ�JHQHUDWRUV����
�
���)RU�WKH�6+���%��6+���)��++���+��0+���6��0+���5��ZLWK�PDLQ�PRGXOH��������������DQG�9+���1��ZLWK�PDLQ�
PRGXOH���������������D���PLFURQ�ILOWHU�LV�XVHG�ZKLFK�HIIHFWLYHO\�UHPRYHV�SDUWLFOHV�LQ�WKH�VL]H�UDQJH�PHDVXUDEOH�
E\�VSHFWURPHWULF�DQDO\VLV�� �)RU� WKHVH�DLUFUDIW��RQO\�DTXD�WHVW�VKDOO�EH�SHUIRUPHG�DQG�IRU�DOO�PDLQ�WUDQVPLVVLRQV��
ZDWHU�FRQWHQW�OLPLW�VKDOO�EH������330������������)RU�DOO�FRQILJXUDWLRQV�RI�PDLQ�WUDQVPLVVLRQV��ZDWHU�FRQWHQW�WKDW�
H[FHHGV������330�VKDOO� UHVXOW� LQ�D�O DERUDWRU\� UHFRPPHQGDWLRQ� ³-´��&KDQJH�RLO�� VDPSOH�DIWHU� ILUVW� IOLJKW��:DWHU�
FRQWHQW� EHWZHHQ� ����� DQG� ����� 330� VKDOO� UHVXOW� LQ� D�O DERUDWRU\� UHFRPPHQGDWLRQ� ³&´�� GR�Q RW� FKDQJH� RLO��
UHVDPSOH�DIWHU�ILUVW�IOLJKW��,I�UHVDPSOH�UHVXOWV�LQ�ZDWHU�FRQWHQW�VWLOO�DERYH������330�� ODERUDWRU\�UHFRPPHQGDWLRQ�
VKDOO�EH�³-´��FKDQJH�RLO��VDPSOH�DIWHU�ILUVW�IOLJKW����
�
���)RU�PRUH�LQIRUPDWLRQ�RU�FODULILFDWLRQ�UHJDUGLQJ�WKH�9+���1�FRQWDFW�30$�����9+�,Q�6HUYLFH�&ODVV�'HVN�DW�'61�
������������
�
�

NOTES�
�

:HDU�SDUWLFOHV�IRXQG�LQ�DQ�RLO�VDPSOH�ZLOO�JLYH�D�IDOVH�LQGLFDWLRQ���2LO�VDPSOHV�DUH�WDNHQ�
IURP�WKH�VXPS��ZKLFK�LV�RQ�WKH�XSVWUHDP�VLGH�RI�WKH���PLFURQ�ILOWHU���:KHQ�WKH�URWRUV�VWRS�
WXUQLQJ��WKH�RLO�VORZO\�GUDLQV�DQG�IOXVKHV�WKH�GHEULV�WUDSSHG�E\�WKH�ILOWHU�LQWR�WKH�VXPS��
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)H� $J� $O� 0J� 7L� &X� %� 6L� =Q�

$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� �� �� �� �� �� � � �

1RUPDO�5DQJH� ����� ���� ���� ����� ���� ����� � ����� �

0DUJLQDO�5DQJH�� ������ �� �� ������ �� ������ � � �

+LJK�5DQJH� ������ �� �� ������ �� ������ � � �

$EQRUPDO� ���� ��� ��� ���� ��� ���� ��� � ���

�
:$7(5�/,0,7���������330�RU�������SHUFHQW�
�
7KH�LQWHUPHGLDWH�JHDUER[�KDV�D�VHOI�FRQWDLQHG�VSODVK�OXEH�RLO�V\VWHP�ZLWKRXW�DQ�RLO�ILOWHU��1RUPDO�ZHDU�SDUWLFOHV�
ZLOO� FRQWLQXH� WR� LQFUHDVH� XQWLO� WKH� JHDUER[� LV� GUDLQHG� DQG�U H�VHUYLFHG� LQ� DFFRUGDQFH� ZLWK� WKH� JHQHUDO� DLUFUDIW�
LQIRUPDWLRQ�PDQXDO��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UH�VDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�YDOXH�H[FHHGV�����330�� UXQ�FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
$OO�RLO�VDPSOHV�VKDOO�EH�FKHFNHG�IRU�ZDWHU�FRQWHQW��:DWHU�OLPLW�������330�RU�������SHUFHQW���:DWHU�FRQWHQW�WKDW�
H[FHHGV������330�VKDOO�UHVXOW�LQ�D�ODERUDWRU\�UHFRPPHQGDWLRQ�RI�³-´��FKDQJH�RLO��VDPSOH�DIWHU�ILUVW�IOLJKW��:DWHU�
FRQWHQW� EHWZHHQ� ����� DQG� ����� 330� VKDOO� UHVXOW� LQ� D�O DERUDWRU\� UHFRPPHQGDWLRQ� ³&´�� GR�Q RW� FKDQJH� RLO��
UHVDPSOH�DIWHU�ILUVW�IOLJKW��,I�UHVDPSOH�UHVXOWV�LQ�ZDWHU�FRQWHQW�VWLOO�DERYH������330�� ODERUDWRU\�UHFRPPHQGDWLRQ�
VKDOO�EH�³-´��FKDQJH�RLO��VDPSOH�DIWHU�ILUVW�IOLJKW��:DWHU�LQ�WKH�RLO�FDQ�OHDG�WR�FRUURVLRQ�ZKLFK�ZLOO�FDXVH�LURQ�DQG�RU�
PDJQHVLXP�ZHDU�PHWDOV�WR�DSSHDU�LQ�WKH�RLO�DQDO\VLV���
�
7KH� IROORZLQJ� VXSSOHPHQWDU\� LQIRUPDWLRQ� GHVFULEHV� VRXUFHV� RI� LQGLYLGXDO� ZHDU� PHWDOV� DQG� UHFRPPHQGHG�
PDLQWHQDQFH�DFWLRQV�GHSHQGLQJ�RQ�FRQWDPLQDWLRQ�OHYHO�DQG�WUHQG���)RU�WKH�6+���%��6+���)��++���+��0+���6��
DQG�0+���5�DLUFUDIW��FRQWDFW�00+,667���DW�WKH�1DYDO�$LU�'HSRW��&KHUU\�3W��IRU�IXUWKHU�LQIRUPDWLRQ�RU�FODULILFDWLRQ��
)RU�WKH�8+���$��8+���/��(+���$��0+���/�DQG�0+���.�DLUFUDIW��FRQWDFW�$0&20�(QJLQHHULQJ��$06$0�5'�$(�
3���)RU�WKH�9+���1�DLUFUDIW��FRQWDFW�30$�����,Q�6HUYLFH�&ODVV�'HVN��
��
�
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NOTES 
 

)RU�DOO�1DY\�&RDVW�*XDUG�DLUFUDIW��D�UHFRPPHQGDWLRQ�IRU�LPPHGLDWH�PDLQWHQDQFH�EHIRUH�
IXUWKHU� IOLJKW�PD\�KDYH�VHULRXV� LPSDFW�DQG� LV� WR�EH� LVVXHG�RQO\� LQ� DFFRUGDQFH�ZLWK� WKH�
LQVWUXFWLRQV�EHORZ��$Q\�UHFRPPHQGDWLRQ�LQYROYLQJ�LPPHGLDWH�PDLQWHQDQFH�EHIRUH�IXUWKHU�
IOLJKW� VKDOO� EH� DFFRPSDQLHG� E\� D� SULRULW\� QDYDO� PHVVDJH� WR� FLWLQJ� %XUHDX� 1XPEHU��
RSHUDWLQJ�DFWLYLW\��JHDUER[�W\SH��VHULDO�QXPEHU��RLO�DQDO\VLV�KLVWRU\��DQG�UHFRPPHQGDWLRQ��
)RU�1DY\�PRGHOV�PHVVDJH�DGGUHVVHH�LV�1$9$91'(327�&+(55<�32,17�1&���$QG�IRU�
&RDVW�*XDUG�PRGHOV�XVH�&2*$5'�$5�6&�(/,=$%(7+�&,7<�1&��+���(1*����

�
�
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�

)H� �� ,URQ�PD\� LQGLFDWH�ZHDU�RU�FRUURVLRQ�RI� LQSXW�SLQLRQ�JHDU��RXWSXW�EHYHO�JHDU��
EHDULQJV�� RU� OLQHUV�� ,I� LURQ� OHYHO� HQWHUV� PDUJLQDO� RU� KLJK� UDQJH��
UHFRPPHQGDWLRQ�VKDOO�EH�WR��6XEPLW�RLO�VDPSOHV�DSSUR[LPDWHO\�HDFK����IOLJKW�
KRXUV�IRU�WKH�QH[W����IOLJKW�KRXUV��'R�QRW�FKDQJH�RLO�DW�WKLV�WLPH��,I�LURQ�OHYHO�
GRHV� QRW� LQFUHDVH� WR� DEQRUPDO� XSZDUG� WUHQG� RFFXUV�� FKDQJH�RLO� WR� UHPRYH�
SRWHQWLDOO\�DEUDVLYH�LURQ�SDUWLFOHV�DQG�UHWXUQ�WR�QRUPDO�VDPSOLQJ���,I�DEQRUPDO�
LURQ� OHYHO� RU� DEQRUPDO� XSZDUG� WUHQG� RFFXUV�� UHFRPPHQGDWLRQ� VKDOO� EH� WR�
�&KDQJH� RLO�� VXEPLW� VDPSOH� DIWHU� LQLWLDO� WXUQ�XS�� DQG� VXEPLW� VDPSOHV�
DSSUR[LPDWHO\� HDFK� ��� IOLJKW� KRXUV� IRU� QH[W� ���I OLJKW� KRXUV�� ,I� LURQ� OHYHO�
UHPDLQV�EHORZ�PDUJLQDO�UDQJH�DQG�QRQ�DEQRUPDO�XSZDUG�WUHQG�RFFXUV�ZLWKLQ�
WKLV����KRXU�SHULRG��UHWXUQ�WR�QRUPDO�VDPSOLQJ���
,I� LURQ� OHYHO�FOLPEV� WR�PDUJLQDO� UDQJH�RU�DERYH�RU� LI�DEQRUPDO�XSZDUG� WUHQG�
RFFXUV�ZLWKLQ�WKLV�SHULRG��UHFRPPHQGDWLRQ�VKDOO�EH�WR��3HUIRUP�VHUYLFHDELOLW\�
FKHFN�RI�LQWHUPHGLDWH�JHDUER[�LQ�DFFRUGDQFH�ZLWK�DLUFUDIW�JHQHUDO�LQIRUPDWLRQ�
PDQXDO���

�
$J� �� 3ULPDU\� VRXUFH� RI� VLOYHU� LQ� WKH� LQWHUPHGLDWH� JHDUER[� LV� SODWLQJ� RQ� PDOH�

VSOLQHV�RQ�WKH�LQSXW�RSLQLRQ�DQG�RXWSXW�EHYHO�JHDUV��7KHVH�VSOLQHV�PDWH�ZLWK�
WKH� LQSXW�DQG�RXWSXW� IODQJH�VSOLQHV��7KRXJK�QRW� LQ�ZHWWHG�DUHD�RI�JHDUER[��
ZHDU� SDUWLFOHV� FDQ� LQ� VRPH� FDVHV�PLJUDWH� WKURXJK� ID\LQJ� VXUIDFHV� LQWR� RLO�
V\VWHP�� 6HFRQGDU\� VRXUFH� RI� VLOYHU� LQ� LQWHUPHGLDWH� JHDUER[� LV� SODWLQJ� RQ�
LQQHU�GLDPHWHUV�RI�LQSXW�DQG�RXWSXW�IODQJH�VOHHYHV��7KHVH�VXUIDFHV�DUH�SUHVV�
ILW� RQWR� IODQJHV� DQG�DU H� QRW� VXEMHFW� WR� QRUPDO� ZHDU�� ,I� VLOYHU� OHYHO� HQWHUV�
PDUJLQDO� RU� KLJK� UDQJH�� UHFRPPHQGDWLRQ� VKDOO� EH�W R� �6XEPLW� RLO� VDPSOHV�
DSSUR[LPDWHO\�HDFK����IOLJKW�KRXUV�IRU�WKH�QH[W����IOLJKW�KRXUV��'R�QRW�FKDQJH�
RLO� DW� WKLV� WLPH�� ,I� VLOYHU� OHYHO� GRHV� QRW� LQFUHDVH� WR� DEQRUPDO� UDQJH� DQG� QR�
DEQRUPDO�XSZDUG�WUHQG�RFFXUV�ZLWKLQ�WKLV�SHULRG��FKDQJH�RLO�DW�WKH�HQG�RI�WKH�
���KRXU�SHULRG�DQG�UHWXUQ�WR�QRUPDO�VDPSOLQJ���,I�VLOYHU�OHYHO�HQWHUV�DEQRUPDO�
UDQJH��RU�LI�DEQRUPDO�XSZDUG�WUHQG�LQ�VLOYHU�RFFXUV��UHFRPPHQGDWLRQ�VKDOO�EH�
WR� GLVFRQWLQXH� IOLJKW� RSHUDWLRQV� DQG� FKHFN� IRU� SURSHU� WRUTXH� RQ� LQSXW� DQG�
RXWSXW� IODQJH� QXWV� SHU� WUDQVPLVVLRQ� V\VWHP�PDLQWHQDQFH�PDQXDO�� ,I� SURSHU�
WRUTXH� LV� FRQILUPHG�� UHFRPPHQGDWLRQ� VKDOO� EH� WR� �&KDQJH� RLO�� VXEPLW� RLO�
VDPSOH� DIWHU� LQLWLDO� WXUQ�XSV�� DQG�V XEPLW� RLO� VDPSOH� DSSUR[LPDWHO\� HDFK� ���
IOLJKW�KRXUV�IRU�WKH�QH[W����IOLJKW�KRXUV��,I�VLOYHU�OHYHO�UHPDLQV�EHORZ�PDUJLQDO�
UDQJH�DQG�QR�DEQRUPDO�XSZDUG�WUHQG�RFFXUV�ZLWKLQ�WKLV����IOLJKW�KRXU�SHULRG��
UHWXUQ�WR�QRUPDO�VDPSOLQJ���,I�VLOYHU�OHYHO�UHWXUQV�WR�PDUJLQDO�UDQJH�RU�DERYH�
RU� LI� DEQRUPDO� XSZDUG� WUHQG� LQ� VLOYHU� OHYHO� RFFXUV� ZLWKLQ� WKLV� ��� IOLJKW� KRXU�
SHULRG�� UHFRPPHQGDWLRQ� VKDOO� EH� WR� �,PPHGLDWHO\� GLVFRQWLQXH� IXUWKHU� IOLJKW�
RSHUDWLRQV��UHPRYH�LQSXW�DQG�RXWSXW�IODQJHV��DQG�LQVSHFW�IODQJH�VSOLQHV�DQG�
JHDU� VSOLQHV� IRU� IUHWWLQJ�ZHDU� LQ� DFFRUGDQFH� ZLWK� V\VWHP� PDLQWHQDQFH�
PDQXDO���
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�
$O� �� 7KHUH�DUH� WZR�FRPSRQHQWV� LQ� WKH� LQWHUPHGLDWH�JHDUER[� WKDW�PLJKW� SURGXFH�

DOXPLQXP�ZHDU�SDUWLFOHV�XQGHU�VSHFLILF�ZHDU�FRQGLWLRQV��:HDU�IUHWWLQJ�RQ�WKH�
LQSXW� DQG� RXWSXW� IODQJHV� FDQ� SURGXFH� DOXPLQXP� DQG�W LWDQLXP�� $� WKLUG� DQG�
IRXUWK� FRPSRQHQW�� WKH� LQSXW� SLQLRQ� DQG� RXWSXW� EHYHO� JHDU� SOXJV�� DUH� �����
DOXPLQXP�� EXW� DUH� QRW� QRUPDOO\� VXEMHFW� WR� VHUYLFH� ZHDU�� ,I� DOXPLQXP� OHYHO�
HQWHUV� PDUJLQDO� RU� KLJK� UDQJH�� UHFRPPHQGDWLRQ� VKDOO� EH� WR� �6XEPLW� RLO�
VDPSOHV�DSSUR[LPDWHO\�HDFK���� IOLJKW�KRXUV� IRU� WKH�QH[W����I OLJKW�KRXUV��'R�
QRW� FKDQJH�RLO� DW� WKLV� WLPH�� ,I� FRQWDPLQDWLRQ�GRHV�QRW� LQFUHDVH� WR�DEQRUPDO�
UDQJH�DQG�QR�DEQRUPDO�XSZDUG� WUHQG�RFFXUV�DW�DQ\� WLPH�ZLWKLQ� WKLV�SHULRG��
FKDQJH�RLO�DQG�UHWXUQ�WR�QRUPDO�VDPSOLQJ���,I�DOXPLQXP�OHYHO�HQWHUV�DEQRUPDO�
UDQJH� RU� LI� DEQRUPDO� XSZDUG� WUHQG� RFFXUV�� UHFRPPHQGDWLRQ� VKDOO� EH� WR�
�'LVFRQWLQXH� IOLJKW�RSHUDWLRQV�DQG�FKHFN� IRU�SURSHU� WRUTXH�RQ�WKH� LQSXW�DQG�
RXWSXW� IODQJH� QXWV� LQ� DFFRUGDQFH� ZLWK� WUDQVPLVVLRQ� V\VWHP� PDLQWHQDQFH�
PDQXDO���,I�SURSHU�WRUTXH�LV�FRQILUPHG��UHFRPPHQGDWLRQ�VKDOO�EH�WR��&KDQJH�
RLO�DQG�VXEPLW�RLO�VDPSOH�DIWHU�LQLWLDO�WXUQXS�DQG�DSSUR[LPDWHO\�HDFK����IOLJKW�
KRXU�SHULRG��UHWXUQ�WR�QRUPDO�VDPSOLQJ���,I�DOXPLQXP�OHYHO�UHWXUQV�WR�KLJK�RU�
DEQRUPDO�UDQJH��RU�LI�DEQRUPDO�XSZDUG�WUHQG�UHFXUV�DW�DQ\�WLPH�ZLWKLQ�WKLV����
IOLJKW� KRXU� SHULRG�� UHFRPPHQGDWLRQ� VKDOO� EH�W R� LPPHGLDWHO\� GLVFRQWLQXH�
IXUWKHU� IOLJKW�RSHUDWLRQV�� UHPRYH� LQSXW�DQG�RXWSXW� IODQJH�DQG� LQVSHFW� IODQJH�
VSOLQHV� IRU� IUHWWLQJ�ZHDU� LQ� DFFRUGDQFH� ZLWK� WUDQVPLVVLRQ� V\VWHP�
PDLQWHQDQFH�PDQXDO��

�
0J� �� :LWK�D�QHZ�RU�IUHVKO\�UHZRUNHG�JHDUER[��PDJQHVLXP�XVXDOO\�LQGLFDWHV�PLQRU�

PDQXIDFWXULQJ�DVVHPEO\� GHEULV� IURP� KRXVLQJV�� 2WKHUZLVH�� PDJQHVLXP�
FRQWDPLQDWLRQ� LQGLFDWHV� LQWHUQDO� FRUURVLRQ� RU� DEUDVLYH� ZHDU�� 0DJQHVLXP�
FRPSRQHQWV� LQ� WKH� LQWHUPHGLDWH� JHDUER[� LQFOXGH� WKH� LQSXW� KRXVLQJ�� FHQWHU�
KRXVLQJ��RXWSXW�KRXVLQJ��DQG� WKH� OXEULFDWLRQ�VSLUDO�ZKLFK�SURYLGHV�RLO� WR� WKH�
RXWSXW� EHDULQJ� RQ� WKH� RXWSXW� EHYHO� JHDU�� 'XH� WR� PRLVWXUH� DFFXPXODWLRQ��
YXOQHUDELOLW\� WR� FRUURVLRQ� LV� LQFUHDVHG� LI� LQWHUPHGLDWH� JHDUER[� KDV� EHHQ�
VHUYLFHG� EXW� KDV� QRW� EHHQ� RSHUDWLRQDO� IRU� DQ� H[WHQGHG� SHULRG�� ,I� FRUURVLRQ�
RFFXUV� GXH� WR� PRLVWXUH� FRQWDPLQDWLRQ�� PDJQHVLXP� LV� VRPHWLPHV�
DFFRPSDQLHG� E\� LURQ�� ,I� PDJQHVLXP� OHYHO� HQWHUV� PDUJLQDO� RU� KLJK� UDQJH��
UHFRPPHQGDWLRQ�VKDOO�EH�WR��6DPSOH�DW�DSSUR[LPDWHO\����IOLJKW�KRXUV�LQWHUYDO�
IRU� QH[W� ���I OLJKW� KRXUV��'R�QRW� FKDQJH�RLO� DW� WKLV� WLPH�� ,I�PDJQHVLXP� OHYHO�
GRHV�QRW�LQFUHDVH�WR�DEQRUPDO�UDQJH�DQG�QR�DEQRUPDO�XSZDUG�WUHQG�RFFXUV�
LQ� WKLV� LQLWLDO� ��� IOLJKW� KRXU� SHULRG�� UHWXUQ� WR� QRUPDO� VDPSOLQJ��� 0DLQWDLQ�
QRUPDO�VDPSOLQJ� LQWHUYDO�WKHUHDIWHU�XQWLO�DEQRUPDO�OHYHO�RU�DEQRUPDO�XSZDUG�
WUHQG�RFFXUV��'XH� WR� UHODWLYH�VRIWQHVV�RI�PDJQHVLXP�DOOR\V� LQ� WKLV�JHDUER[��
ULVN�RI�DEUDVLRQ�LV�QRW�VXIILFLHQW�WR�MXVWLI\�RLO�FKDQJH�XQOHVV�DEQRUPDO�XSZDUG�
WUHQG�RFFXUV�RU�PDJQHVLXP�OHYHO�HQWHUV�DEQRUPDO�UDQJH��,I�PDJQHVLXP�OHYHO�
HQWHUV�DEQRUPDO�UDQJH�RU�LI�DEQRUPDO�XSZDUG�WUHQG�RFFXUV��UHFRPPHQGDWLRQ�
VKDOO� EH� WR� �FKDQJH� RLO�� VXEPLW� WXUQ�XS� VDPSOH�� DQG�V XEPLW� VDPSOHV�
DSSUR[LPDWHO\� ���I OLJKW� KRXUV� IRU� QH[W� ���I OLJKW� KRXUV�� ,I� PDJQHVLXP� OHYHO�
UHPDLQV�EHORZ�PDUJLQDO� OHYHO� DQG� QR� DEQRUPDO�XSZDUG� WUHQG�RFFXUV�ZLWKLQ�
WKLV� ��� IOLJKW� KRXU� SHULRG�� UHWXUQ� WR� QRUPDO� VDPSOLQJ��� ,I� PDJQHVLXP� OHYHO�
UHWXUQV� WR� PDUJLQDO� UDQJH� RU� DERYH�� RU� LI� DEQRUPDO� XSZDUG� WUHQG� RFFXUV��
UHFRPPHQGDWLRQ�VKDOO�EH�WR��6XEPLW�RLO�VDPSOHV�DSSUR[LPDWHO\�HDFK����IOLJKW�
KRXUV� XQWLO� LQWHUPHGLDWH� JHDUER[� FDQ� EH� UHPRYHG� GXH� WR� LQWHUQDO�
FRUURVLRQ�ZHDU���
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�
7L� �� 7LWDQLXP�SDUWLFOHV�PD\�EH�LQGLFDWLYH�RI�IUHWWLQJ�ZHDU�RQ�WKH� LQSXW�DQG�RXWSXW�

IODQJH� VSOLQHV�� $OXPLQXP� ZHDU� SDUWLFOHV� VKRXOG� DFFRPSDQ\� WKH� WLWDQLXP��
VLQFH�WKHUH�LV�DOXPLQXP�LQ�WKH�WLWDQLXP�DOOR\�IRU�ERWK�IODQJHV��,I�WLWDQLXP�OHYHO�
HQWHUV� PDUJLQDO� RU� KLJK� UDQJH�� UHFRPPHQGDWLRQ� VKDOO� EH� WR� �6XEPLW� RLO�
VDPSOHV�DSSUR[LPDWHO\�HDFK���� IOLJKW�KRXUV� IRU� WKH�QH[W���� IOLJKW�KRXUV��'R�
QRW� FKDQJH�RLO� DW� WKLV� WLPH�� ,I� WLWDQLXP� OHYHO� GRHV� QRW� LQFUHDVH� WR� DEQRUPDO�
UDQJH�GXULQJ�WKLV�SHULRG��DQG�QR�DEQRUPDO�XSZDUG�WUHQG�RFFXUV��FKDQJH�RLO�DW�
WKH� HQG�RI � WKH� ���K RXU� SHULRG� WR� UHPRYH� SRWHQWLDOO\� DEUDVLYH� WLWDQLXP�
SDUWLFOHV�� DQG� UHWXUQ� WR� QRUPDO� VDPSOLQJ��� ,I� WLWDQLXP� OHYHO� HQWHUV� DEQRUPDO�
UDQJH��RU�LI�DEQRUPDO�XSZDUG�WUHQG�LQ�WLWDQLXP�RFFXUV��UHFRPPHQGDWLRQ�VKDOO�
EH�WR��'LVFRQWLQXH�IOLJKW�RSHUDWLRQV�DQG�FKHFN�IRU�SURSHU�WRUTXH�RQ�LQSXW�DQG�
RXWSXW� IODQJH� QXWV� LQ� DFFRUGDQFH� ZLWK� WUDQVPLVVLRQ� V\VWHP� PDLQWHQDQFH�
PDQXDO���,I�SURSHU�WRUTXH�LV�FRQILUPHG��UHFRPPHQGDWLRQ�VKDOO�EH�WR��&KDQJH�
RLO�� VXEPLW� RLO� VDPSOH� DIWHU� LQLWLDO� WXUQ�XS�� DQG� VXEPLW� RLO� VDPSOH�
DSSUR[LPDWHO\� HDFK� ��� IOLJKW� KRXUV� IRU� WKH� QH[W� ���I OLJKW� KRXUV�� ,I� WLWDQLXP�
OHYHO�UHPDLQV�EHORZ�PDUJLQDO�UDQJH�DQG�QR�DEQRUPDO�XSZDUG�WUHQG�RFFXUV�E\�
WKH�HQG�RI� WKLV����I OLJKW�KRXU�SHULRG�� UHWXUQ� WR�QRUPDO� VDPSOLQJ��� ,I� WLWDQLXP�
OHYHO� UHWXUQV� WR� PDUJLQDO� UDQJH� RU� DERYH�� RU� LI� DEQRUPDO� XSZDUG� WUHQG� LQ�
WLWDQLXP� OHYHO� UHFXUV� DW� DQ\� WLPH� ZLWKLQ� WKLV� ��� IOLJKW� KRXU� SHULRG��
UHFRPPHQGDWLRQ� VKDOO� EH� WR� �,PPHGLDWHO\� GLVFRQWLQXH� IXUWKHU� IOLJKW�
RSHUDWLRQV��UHPRYH�LQSXW�DQG�RXWSXW� IODQJHV�DQG� LQVSHFW� IODQJH�VSOLQHV�DQG�
EHYHO�JHDU�VSOLQHV� IRU� IUHWWLQJ�ZHDU� LQ�DFFRUGDQFH�ZLWK� WUDQVPLVVLRQ�V\VWHP�
PDLQWHQDQFH�PDQXDO���
�

&U� �� &KURPLXP�LQ�WKH�LQWHUPHGLDWH�JHDUER[�LQGLFDWHV�ZHDU�RI� LQSXW�DQG�RU�RXWSXW�
IODQJH� VOHHYHV� IURP� VHDO� UXEELQJ�� 1RUPDO� VHUYLFH� ZHDU� RQ�HL WKHU� VOHHYH� LV�
EHQLJQ� DQG� UHTXLUHV� QR� PDLQWHQDQFH� DFWLRQ� XQWLO� OHDNDJH� UDWH� H[FHHGV�
DOORZDEOH�OLPLWV��
��

&X� �� &RSSHU�LV�DQ�DOWHUQDWLYH�WR�VLOYHU�SODWLQJ�RQ�WKH�VSOLQHV�RI�WKH�LQSXW�SLQLRQ�DQG�
RXWSXW� EHYHO� JHDUV�� ,I� FRSSHU� OHYHO� HQWHUV� PDUJLQDO� RU� KLJK� UDQJH��
UHFRPPHQGDWLRQ�VKDOO�EH�WR��6XEPLW�RLO�VDPSOHV�DSSUR[LPDWHO\�HDFK����IOLJKW�
KRXUV� IRU� WKH�QH[W� ��� IOLJKW�KRXUV��'R�QRW� FKDQJH�RLO� DW� WKLV� WLPH�� ,I� FRSSHU�
OHYHO� GRHV� QRW� LQFUHDVH� WR� DEQRUPDO� UDQJH� DQG� QR� DEQRUPDO� XSZDUG� WUHQG�
RFFXUV�ZLWKLQ� WKLV� SHULRG�� FKDQJH� RLO� DW� WKH� HQG� RI� WKH� ��� KRXU� SHULRG� DQG�
UHWXUQ� WR� QRUPDO� VDPSOLQJ��� ,I� FRSSHU� OHYHO� HQWHUV� DEQRUPDO� UDQJH�� RU� LI�
DEQRUPDO� XSZDUG� WUHQG� LQ� FRSSHU� RFFXUV�� UHFRPPHQGDWLRQ� VKDOO� EH� WR�
GLVFRQWLQXH�IOLJKW�RSHUDWLRQV�DQG�FKHFN�IRU�SURSHU�WRUTXH�RQ�LQSXW�DQG�RXWSXW�
IODQJH�QXWV�LQ�DFFRUGDQFH�ZLWK�WUDQVPLVVLRQ�V\VWHP�PDLQWHQDQFH�PDQXDO���,I�
SURSHU�WRUTXH�LV�FRQILUPHG��UHFRPPHQGDWLRQ�VKDOO�EH�WR��&KDQJH�RLO��VXEPLW�
RLO�VDPSOH�DIWHU�LQLWLDO�WXUQ�XS��DQG�VXEPLW�RLO�VDPSOH�DSSUR[LPDWHO\�HDFK����
IOLJKW� KRXUV� IRU� WKH� QH[W� ��� IOLJKW� KRXUV�� ,I� FRSSHU� OHYHO� UHPDLQV� EHORZ�
PDUJLQDO� UDQJH� DQG� QR� DEQRUPDO� XSZDUG� WUHQG� RFFXUV� ZLWKLQ� WKLV� ���I OLJKW�
KRXU� SHULRG�� UHWXUQ� WR�QRUPDO� VDPSOLQJ��� ,I� FRSSHU� OHYHO� UHWXUQV� WR�PDUJLQDO�
UDQJH�RU�DERYH�RU�LI�DEQRUPDO�XSZDUG�WUHQG�LQ�FRSSHU�OHYHO�RFFXUV�ZLWKLQ�WKLV�
��� IOLJKW�KRXU�SHULRG�� UHFRPPHQGDWLRQ�VKDOO� EH� WR� �,PPHGLDWHO\�GLVFRQWLQXH�
IXUWKHU�IOLJKW�RSHUDWLRQV��UHPRYH�LQSXW�DQG�RXWSXW�IODQJHV��DQG�LQVSHFW�IODQJH�
VSOLQHV� DQG�J HDU� VSOLQHV� IRU� IUHWWLQJ�ZHDU� LQ� DFFRUGDQFH� ZLWK� WUDQVPLVVLRQ�
V\VWHP�PDLQWHQDQFH�PDQXDO���
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�
1L� �� 1LFNHO�LV�D�FRPSRQHQW�RI�VWHHOV�XVHG�LQ�JHDUV��EHDULQJV��DQG�VOHHYHV�LQ�WKLV�

JHDUER[�� ,W� LV�DOVR�XVHG�DV�D�EDVH�SODWLQJ�IRU� WKH�FKURPH�OD\HU�XVHG�RQ�WKH�
LQSXW� DQG� RXWSXW� IODQJH� VOHHYHV�� %HFDXVH� SODWLQJ� DSSOLFDWLRQV� DUH� XQGHU�
������������LQFK�OD\HU�RI�FKURPH��ZHDU�RQ�QLFNHO�SODWLQJ�ZRXOG�EH�SUHFHGHG�
E\� DEQRUPDO� OHYHOV� RI� FKURPLXP�� 0RUH� OLNHO\� VRXUFH� RI� QLFNHO� LV� ZHDU� RU�
FRUURVLRQ�RI�D�JHDU��EHDULQJ��RU�VOHHYH��%HFDXVH�VWHHOV�ZLOO�QRUPDOO\�SURGXFH�
LURQ�LQ�JUHDWHU�TXDQWLW\��LURQ�OHYHO�LV�XVHG�IRU�PDLQWHQDQFH�GHFLVLRQV�RQ�WKHVH�
FRPSRQHQWV��6HH�VXSSOHPHQWDU\�LQIRUPDWLRQ�DERYH�RQ�LURQ���

�
6L� �� 6LOLFRQ�LV�QRW�D�FULWLFDO�ZHDU�PHWDO�LQ�WKH�LQWHUPHGLDWH�JHDUER[��EXW�VKRXOG�EH�

PRQLWRUHG� GXH�W R� WKH� SRWHQWLDO� IRU� DEUDVLRQ� LI� OHYHOV� JURZ� WRR� KLJK�� 7KH�
SUREDEOH� VRXUFH� RI� VLOLFRQ� LV� FRQWDPLQDWLRQ� IURP� VDQG��2LO� FKDQJH� VKDOO� EH�
UHFRPPHQGHG�IRU�YHULILHG�VLOLFRQ�OHYHO�RYHU����330��

�
3E� � /HDG� PD\� DSSHDU�� EXW� GRHV� QRW� LPSDFW� RSHUDWLRQ� RI� DLUFUDIW�� �& RQWLQXH� WR�

RSHUDWH�DLUFUDIW�ZLWK�QR�FRUUHFWLYH�DFWLRQ�UHTXLUHG��
�

Downloaded from http://www.everyspec.com



NAVAIR 17-15-50.3 
TM 38-301-3 
T.O. 33-1-37-3�
CGTO 33-1-37-3 

A-232 
 

++���+��++���-��0+���-��0+���5���
0+���6��0+���7��10+���5���
16+���%��6+���%���
6+���)��6+���5��<6+���-��
7$,/�52725�*($5%2;�

�
-2$3�$720,&�(0,66,21�52752'(�
�

)H� $J� $O� 0J� 7L� 1&X� %� 6L� =Q�

$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� �� � �� �� � � � �

1RUPDO�5DQJH� ����� ���� � ����� ���� ����� � ������ �

0DUJLQDO�5DQJH�� ������ �� � ������ �� � � � �

+LJK�5DQJH� ������ �� � ������ �� � � � �

$EQRUPDO� ���� ��� � ���� ��� � ��� � ���
15HIHU�WR�SDJH�$�����IRU�VSHFLILF�&X�ZHDU�PHWDO�JXLGDQFH� 
�
:$7(5�/,0,7�1$9<�$1'�&2$67�*8$5'���������330�RU��������
:$7(5�/,0,7�$50<���������330�RU�������� �
�
7KH� WDLO� URWRU� JHDUER[� KDV� D�V HOI�FRQWDLQHG� VSODVK� OXEH� RLO� V\VWHP� ZLWKRXW� DQ� RLO� ILOWHU�� 1RUPDO� ZHDU� SDUWLFOHV�
DQG�RU�FRUURVLRQ�SDUWLFOHV�ZLOO�FRQWLQXH�WR�LQFUHDVH�XQWLO�WKH�JHDUER[�LV�GUDLQHG�DQG�UHVHUYLFHG�LQ�DFFRUGDQFH�ZLWK�
DLUFUDIW�LQIRUPDWLRQ�PDQXDO��
�
1$9<�DQG�&2$67�*8$5'�:$7(5�7(67,1*���$OO�RLO�VDPSOHV�VKDOO�EH�FKHFNHG�IRU�ZDWHU�FRQWHQW��:DWHU�OLPLW�LV�
�����330�RU�������SHUFHQW��:DWHU�FRQWHQW�WKDW�H[FHHGV������330�VKDOO�UHVXOW�LQ�D�ODERUDWRU\�UHFRPPHQGDWLRQ�
RI�³-´��FKDQJH�RLO��VDPSOH�DIWHU�ILUVW�IOLJKW��:DWHU�FRQWHQW�EHWZHHQ������DQG������330�VKDOO�UHVXOW�LQ�D�ODERUDWRU\�
UHFRPPHQGDWLRQ�³&´��GR�QRW�FKDQJH�RLO��VDPSOH�DIWHU�ILUVW�IOLJKW��:DWHU�FRQWHQW�EHWZHHQ������DQG������330�VKDOO�
UHVXOW�LQ�D�ODERUDWRU\�UHFRPPHQGDWLRQ�³&´��GR�QRW�FKDQJH�RLO��UHVDPSOH�DIWHU�ILUVW�IOLJKW��,I�UHVDPSOH�UHVXOWV�LQ�ZDWHU�
FRQWHQW�VWLOO�DERYH������330��ODERUDWRU\�UHFRPPHQGDWLRQ�VKDOO�EH�³-´��FKDQJH�RLO��VDPSOH�DIWHU�ILUVW�IOLJKW��:DWHU�
LQ�WKH�RLO�FDQ�OHDG�WR�FRUURVLRQ�ZKLFK�ZLOO�FDXVH�LURQ�DQG�RU�PDJQHVLXP�ZHDU�PHWDOV�WR�DSSHDU�LQ�WKH�RLO�DQDO\VLV��
:DWHU� LQ� WKH� RLO� FDQ� DOVR� OHDG� WR� WKH� IRUPDWLRQ� DQG� DFFXPXODWLRQ� RI� VOXGJH�GHSRVLWV� LQ� WKH� ORZ� DUHDV� RI� WKH�
JHDUER[��UHVXOWLQJ�IURP�D�EUHDNGRZQ�RI� WKH�RLO�� ,I�VOXGJH�RU�GHSRVLWV�DUH�VXVSHFWHG�WR�FRQWDPLQDWH�WKH�RLO�� WKHQ�
UHPRYH�WKH�WDLO�URWRU�VHUYR�DQG�LQVSHFW�IRU�VOXGJH�GHSRVLW�DFFXPXODWLRQ�LQ�WKH�JHDUER[�DQG�WKH�,�'��RI�WKH�SLQLRQ��
5HPRYH� DQ\� DFFXPXODWLRQ� ZLWK� D�F OHDQ� GU\� ORZ� OLQW� FORWK�� 7KH� IROORZLQJ� VXSSOHPHQWDU\� LQIRUPDWLRQ� GHVFULEHV�
VRXUFHV�RI�LQGLYLGXDO�ZHDU�PHWDOV�DQG�UHFRPPHQGHG�PDLQWHQDQFH�DFWLRQV�GHSHQGLQJ�RQ�FRQWDPLQDWLRQ�OHYHO�DQG�
WUHQG��&RQWDFW�00+,667���DW�WKH�1DYDO�$LU�'HSRW��&KHUU\�3RLQW��1&�IRU�IXUWKHU�LQIRUPDWLRQ�RU�FODULILFDWLRQ��
�
$50<�:$7(5�7(67,1*���$OO�RLO�VDPSOHV�VKDOO�EH�FKHFNHG�IRU�ZDWHU�FRQWHQW��:DWHU�OLPLW�LV�����330�RU��������
�$50<��� :DWHU� FRQWHQW� WKDW� H[FHHGV� ����330� �$50<�� VKDOO� UHVXOW� LQ� D� ODERUDWRU\� UHFRPPHQGDWLRQ� RI� ³-´��
FKDQJH� RLO�� VDPSOH� DIWHU� ILUVW� IOLJKW�� :DWHU� FRQWHQW� EHWZHHQ� ����� DQG� ����� 330� VKDOO� UHVXOW� LQ� D� ODERUDWRU\�
UHFRPPHQGDWLRQ�³&´��GR�QRW�FKDQJH�RLO��UHVDPSOH�DIWHU�ILUVW�IOLJKW��,I�UHVDPSOH�UHVXOWV�LQ�ZDWHU�FRQWHQW�VWLOO�DERYH�
�����330��ODERUDWRU\�UHFRPPHQGDWLRQ�VKDOO�EH�³-´��FKDQJH�RLO��VDPSOH�DIWHU�ILUVW�IOLJKW��:DWHU�LQ�WKH�RLO�FDQ�OHDG�
WR�FRUURVLRQ�ZKLFK�ZLOO�FDXVH�LURQ�DQG�RU�PDJQHVLXP�ZHDU�PHWDOV�WR�DSSHDU�LQ�WKH�RLO�DQDO\VLV��:DWHU�LQ�WKH�RLO�FDQ�
DOVR�OHDG�WR�WKH�IRUPDWLRQ�DQG�DFFXPXODWLRQ�RI�VOXGJH�GHSRVLWV�LQ�WKH�ORZ�DUHDV�RI�WKH�JHDUER[��UHVXOWLQJ�IURP�D�
EUHDNGRZQ�RI�WKH�RLO��,I�VOXGJH�RU�GHSRVLWV�DUH�VXVSHFWHG�WR�FRQWDPLQDWH�WKH�RLO��WKHQ�UHPRYH�WKH�WDLO�URWRU�VHUYR�
DQG�LQVSHFW�IRU�VOXGJH�GHSRVLW�DFFXPXODWLRQ�LQ�WKH�JHDUER[�DQG�WKH�,�'��RI�WKH�SLQLRQ��5HPRYH�DQ\�DFFXPXODWLRQ�
ZLWK�D�FOHDQ�GU\�ORZ�OLQW�FORWK��7KH�IROORZLQJ�VXSSOHPHQWDU\�LQIRUPDWLRQ�GHVFULEHV�VRXUFHV�RI�LQGLYLGXDO�ZHDU��
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PHWDOV� DQG�U HFRPPHQGHG� PDLQWHQDQFH� DFWLRQV� GHSHQGLQJ� RQ� FRQWDPLQDWLRQ� OHYHO� DQG� WUHQG�� &RQWDFW�
00+,667���DW�WKH�1DYDO�$LU�'HSRW��&KHUU\�3RLQW��1&�IRU�IXUWKHU�LQIRUPDWLRQ�RU�FODULILFDWLRQ��
�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�

 
NOTES 

 
5HFRPPHQGDWLRQ� IRU� LPPHGLDWH�PDLQWHQDQFH� EHIRUH� IXUWKHU� IOLJKW� KDYH� VHULRXV� LPSDFW�
DQG� DUH� WR� EH� LVVXHG� RQO\� LQ� DFFRUGDQFH� ZLWK� WKH� LQVWUXFWLRQV� EHORZ�� 1DY\�
UHFRPPHQGDWLRQV� LQYROYLQJ� LPPHGLDWH� PDLQWHQDQFH� EHIRUH� IXUWKHU� IOLJKW� VKDOO� EH�
DFFRPSDQLHG� E\� D� SULRULW\� 1DYDO� PHVVDJH� FLWLQJ� EXUHDX� QXPEHU�� RSHUDWLQJ� DFWLYLW\��
JHDUER[��W\SH��VHULDO�QXPEHU��12$3�KLVWRU\��DQG�UHFRPPHQGDWLRQ�� �0HVVDJHV�RQ�1DY\�
DLUFUDIW�VKDOO�EH�DGGUHVV�WR��1$9$91'(327�&KHUU\�3RLQW��1&�

�
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� � � )H� �� ,I�DFFRPSDQLHG�E\�FRSSHU��VHH�WKH�VXSSOHPHQWDU\� LQIRUPDWLRQ�IRU�FRSSHU��
%\�LWVHOI��LURQ�PD\�LQGLFDWH�ZHDU�RU�FRUURVLRQ�RI�WKH�SLQLRQ�JHDU��EHYHO�JHDU��
EHDULQJV��RU� OLQHUV�� ,I� LURQ� OHYHO� HQWHUV� WKH�PDUJLQDO� RU�KLJK� UDQJH�ZLWKRXW�
DFFRPSDQ\LQJ�FRSSHU�� WKH� UHFRPPHQGDWLRQ�VKDOO� EH� �6XEPLW� RLO� VDPSOHV�
DSSUR[LPDWHO\� HDFK� ��� IOLJKW� KRXUV� IRU� WKH� QH[W� ��� IOLJKW� KRXUV�� 'R� QRW�
FKDQJH�RLO� DW� WKLV� WLPH�� ,I� LURQ� OHYHO� GRHV�QRW� LQFUHDVH� WR�DEQRUPDO� UDQJH�
GXULQJ� WKLV� SHULRG�� DQG� QR� DEQRUPDO� XSZDUG� WUHQG� RFFXUV�� FKDQJH� RLO� WR�
UHPRYH�SRWHQWLDOO\�DEUDVLYH�LURQ�SDUWLFOHV�DQG�UHWXUQ�WR�QRUPDO�VDPSOLQJ���,I�
DQ� DEQRUPDO� LURQ� OHYHO� RU� DEQRUPDO� XSZDUG� WUHQG� RFFXUV�� ZLWKRXW�
DFFRPSDQ\LQJ� FRSSHU�� WKH� UHFRPPHQGDWLRQ� VKDOO� EH� �&KDQJH� RLO�� VXEPLW�
VDPSOH� DIWHU� LQLWLDO� WXUQ�XS�� DQG� VXEPLW� VDPSOHV� DSSUR[LPDWHO\� HDFK� ���
IOLJKW� KRXUV� IRU� QH[W� ���I OLJKW� KRXUV�� ,I� LURQ� OHYHO� UHPDLQV� EHORZ�PDUJLQDO�
UDQJH� DQG� QR�D EQRUPDO� XSZDUG� WUHQG� RFFXUV� ZLWKLQ� WKLV� ���KRXU � SHULRG��
UHWXUQ�WR�QRUPDO�VDPSOLQJ���,I�WKH�LURQ�OHYHO�FOLPEV�WR�WKH�PDUJLQDO�UDQJH�RU�
DERYH� RU� LI� DQ� DEQRUPDO� XSZDUG� WUHQG� RFFXUV� ZLWKLQ� WKLV� SHULRG�� WKH�
UHFRPPHQGDWLRQ�VKDOO�EH��3HUIRUP�VHUYLFHDELOLW\�FKHFN�RI�WDLO�URWRU�JHDUER[�
LQ�DFFRUGDQFH�ZLWK�WKH�JHQHUDO�DLUFUDIW�LQIRUPDWLRQ�PDQXDO���
�

$J� �� 3ULPDU\� VRXUFHV� RI� VLOYHU� LQ� WKH� WDLO� URWRU� JHDUER[� DUH� SODWLQJ� RQ� PDOH�
VSOLQHV� RQ�EH YHO� JHDU� DQG� SLQLRQ� JHDU�� 7KHVH� VSOLQHV�PDWH� ZLWK� LQERDUG�
UHWHQWLRQ�SODWH�VSOLQHV�DQG�LQSXW�IODQJH�VSOLQHV��UHVSHFWLYHO\��7KRXJK�QRW�LQ�
ZHWWHG� DUHD� RI� WKH� JHDUER[�� ZHDU� SDUWLFOHV� FDQ�� LQ� VRPH� FDVHV��PLJUDWH�
WKURXJK�ID\LQJ�VXUIDFHV�LQWR�WKH�RLO�V\VWHP��6HFRQGDU\�VRXUFHV�RI�VLOYHU�LQ�
WKH� WDLO� URWRU� JHDUER[� DUH� SODWLQJ� RQ� LQQHU� GLDPHWHUV� RI� LQERDUG� UHWHQWLRQ�
SODWH�VOHHYH�DQG�LQSXW�IODQJH�VOHHYH��7KHVH�VXUIDFHV�DUH�SUHVV�ILW�RQWR�WKH�
UHWHQWLRQ�SODWH�DQG�LQSXW�IODQJH��UHVSHFWLYHO\��DQG�DUH�QRW�VXEMHFW�WR�QRUPDO�
ZHDU�� ,I� WKH� VLOYHU� OHYHO� HQWHUV� WKH� PDUJLQDO� RU� KLJK� UDQJH�� WKH�
UHFRPPHQGDWLRQ�VKDOO�EH��6XEPLW�RLO�VDPSOHV�DSSUR[LPDWHO\�HDFK����IOLJKW�
KRXUV�IRU�WKH�QH[W����IOLJKWV�KRXUV��'R�QRW�FKDQJH�RLO�DW�WKLV�WLPH��,I�VLOYHU�
OHYHO�GRHV�QRW�LQFUHDVH�WR�DEQRUPDO�UDQJH�DQG�QR�DEQRUPDO�XSZDUG�WUHQG�
RFFXUV�ZLWKLQ�WKLV�SHULRG��FKDQJH�RLO�DW� WKH�HQG�RI� WKH����KRXU�SHULRG�DQG�
UHWXUQ�WR�QRUPDO�VDPSOLQJ���

�
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�
,I�VLOYHU�OHYHO�HQWHUV�WKH�DEQRUPDO�UDQJH��RU�LI�DQ�DEQRUPDO�XSZDUG�WUHQG�LQ�
WKH� VLOYHU� OHYHO� RFFXUV�� WKH� UHFRPPHQGDWLRQ� VKDOO� EH� �'LVFRQWLQXH� IOLJKW�
RSHUDWLRQV�DQG�FKHFN�IRU�SURSHU�WRUTXH�RQ�LQERDUG�UHWHQWLRQ�SODWH�EROWV�DQG�
RQ� LQSXW� IODQJH�QXW� LQ� DFFRUGDQFH�ZLWK� WUDQVPLVVLRQ�V\VWHP�PDLQWHQDQFH�
PDQXDO��� ,I� SURSHU� WRUTXH� LV� FRQILUPHG�� WKH� UHFRPPHQGDWLRQ� VKDOO� EH�
�&KDQJH�RLO�� VXEPLW� RLO� VDPSOH�DIWHU� LQLWLDO� WXQHXS��DQG�VXEPLW� RLO� VDPSOH�
DSSUR[LPDWHO\� HDFK� ��� IOLJKW� KRXUV� IRU� WKH� QH[W� ��� RXU� SHULRG�� UHWXUQ� WR�
QRUPDO�VDPSOLQJ���,I�WKH�VLOYHU�OHYHO�UHWXUQV�WR�WKH�PDUJLQDO�UDQJH�RU�DERYH��
RU�LI�DQ�DEQRUPDO�XSZDUG�WUHQG�LQ�WKH�VLOYHU�OHYHO�RFFXUV�ZLWKLQ�WKLV����IOLJKW�
KRXU�SHULRG��WKH�UHFRPPHQGDWLRQ�VKDOO�EH��,PPHGLDWHO\�GLVFRQWLQXH�IXUWKHU�
IOLJKW� RSHUDWLRQV�� UHPRYH� LQERDUG� UHWHQWLRQ� SODWH�� DQG� LQVSHFW� UHWHQWLRQ�
SODWH� VSOLQHV�� EHYHO� JHDU� VSOLQHV�� DQG� VSOLW� FRQHV� IRU� IUHWWLQJ�ZHDU�� LQ�
DFFRUGDQFH� ZLWK� WUDQVPLVVLRQ� V\VWHP� PDLQWHQDQFH� PDQXDO�� ,I� QR�
GLVFUHSDQFLHV� DUH� LGHQWLILHG� LQ� WKLV� LQVSHFWRU�� UHPRYH� LQSXW� IODQJH� DQG�
LQVSHFW�LQSXW�IODQJH�VSOLQHV�DQG�SLQLRQ�JHDU�VSOLQHV�IRU�IUHWWLQJ�ZHDU���
�

� � $O� �� $OXPLQXP�E\� LWVHOI� LV�QRW�FRQVLGHUHG�D�FULWLFDO�ZHDU�PHWDO� LQ� WKH�+����� � ,I�
7LWDQLXP� LV� QRUPDO�� QR�DF WLRQ� LV� UHTXLUHG�� �$ OXPLQXP� FRQWDPLQDWLRQ� RQO\�
ZRXOG� LQGLFDWH� LQWHUQDO� FRUURVLRQ�� �7 KH� WKUHH� DOXPLQXP� FRPSRQHQWV� WKDW�
W\SLFDOO\�JLYH�DSSDUHQW�LQGLFDWLRQV�RI�ZHDU�UHVXOWLQJ�IURP�FRUURVLRQ�DUH�WKH�
LQSXW�SLQLRQ�SOXJ�� WKH� ILOOHU�FDS�DVVHPEO\�DQG� WKH�FKLS�GHWHFWRU�DVVHPEO\���
7KHVH� FRPSRQHQWV� DUH� QRW� QRUPDOO\� VXEMHFW� WR� VHUYLFH� ZHDU�� �0RV W�
SUREDEOH�VRXUFH�RI�FRUURVLRQ�SURGXFW�LV�WKH�LQSXW�SLQLRQ�SOXJ��D�ORZ�SRLQW�LQ�
WKH�JHDUER[�� �:HDU�IUHWWLQJ�RQ�WKH� LQERDUG� UHWHQWLRQ�SODWH�VSOLW� FRQHV�FDQ�
SURGXFH� DOXPLQXP� DQG� FRSSHU�� � ,I� ZHDU�IUHWWLQJ� RQ� WKH� VSOLW� FRQHV� LV�
RFFXUULQJ��WLWDQLXP�ZLOO�EHJLQ�WR�VKRZ�LQ�WKH�RLO�VDPSOHV��

�
0J� �� :LWK�D�QHZ�RU�IUHVKO\�UHZRUNHG�JHDUER[��PDJQHVLXP�XVXDOO\�LQGLFDWHV�PLQRU�

PDQXIDFWXULQJ�DVVHPEO\� GHEULV� IURP� KRXVLQJV�� 2WKHUZLVH�� PDJQHVLXP�
FRQWDPLQDWLRQ� LQGLFDWHV� LQWHUQDO� FRUURVLRQ� RU� DEUDVLYH� ZHDU�� 0DJQHVLXP�
FRPSRQHQWV� LQ� WKH� WDLO� URWRU� JHDUER[� LQFOXGH� WKH� LQSXW� KRXVLQJ�� FHQWHU�
KRXVLQJ�� RXWSXW� KRXVLQJ�� DQG� WKH� OXEULFDWLRQ� VSLUDO� WKDW� SURYLGHV� RLO� WR� WKH�
RXWSXW� EHDULQJ� RQ� WKH� EHYHO� JHDU�� 7R� GDWH��PRVW� LQWHUQDO� WDLO� URWRU� JHDUER[�
FRUURVLRQ� KDV� RULJLQDWHG� DW� WKH� VHUYR� ERUH� DUHD�� ZKLFK� LV� DFFHVVLEOH� IRU�
LQVSHFWLRQ� DIWHU� UHPRYDO� RI� WKH� WDLO� URWRU� VHUYR� DQG� SLWFK� FKDQJH� VKDIW�
DVVHPEO\�� 'XH� WR� PRLVWXUH� DFFXPXODWLRQ�� YXOQHUDELOLW\� WR� FRUURVLRQ� LV�
LQFUHDVHG� LI� WKH� WDLO� URWRU� JHDUER[� KDV� EHHQ� VHUYLFHG� EXW� KDV� QRW� EHHQ�
RSHUDWLRQDO� IRU� DQ� H[WHQGHG� SHULRG�� ,I� FRUURVLRQ� RFFXUV� GXH� WR� PRLVWXUH�
FRQWDPLQDWLRQ�� PDJQHVLXP� LV� VRPHWLPHV� DFFRPSDQLHG� E\� LURQ�� ,I� WKH�
PDJQHVLXP� OHYHO� HQWHUV� WKH� PDUJLQDO� RU� KLJK� UDQJH�� WKH� UHFRPPHQGDWLRQ�
VKDOO� EH� �6DPSOH� DW� DSSUR[LPDWHO\� ��� IOLJKW� KRXU� LQWHUYDO� IRU� QH[W� ��� IOLJKW�
KRXUV��'R�QRW�FKDQJH�RLO�DW�WKLV�WLPH��,I�PDJQHVLXP�OHYHO�GRHV�QRW�LQFUHDVH�WR�
DEQRUPDO�UDQJH�DQG�QR�DEQRUPDO�XSZDUG�WUHQG�RFFXUV�LQ�WKH�LQLWLDO����IOLJKW�
KRXU�SHULRG��UHWXUQ�WR�QRUPDO�VDPSOLQJ����0DLQWDLQ�D�QRUPDO�VDPSOLQJ�LQWHUYDO�
WKHUHDIWHU�XQWLO�DQ�DEQRUPDO� OHYHO�RU�DEQRUPDO�XSZDUG� WUHQG�RFFXUV��'XH� WR�
WKH�UHODWLYH�VRIWQHVV�RI�PDJQHVLXP�DOOR\V�LQ�WKLV�JHDUER[��ULVN�RI�DEUDVLRQ�LV�
QRW�VXIILFLHQW�WR�MXVWLI\�RLO�FKDQJH�XQOHVV�DQ�DEQRUPDO�XSZDUG��
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�
WUHQG� RFFXUV� RU� WKH� PDJQHVLXP� OHYHO� HQWHUV� DQ� DEQRUPDO� UDQJH�� ,I� WKH�
PDJQHVLXP�OHYHO�HQWHUV�WKH�DEQRUPDO�UDQJH�RU�LI�DQ�DEQRUPDO�XSZDUG�WUHQG�
RFFXUV�� WKH� UHFRPPHQGDWLRQ� VKDOO� EH� �&KDQJH� RLO�� VXEPLW� WXUQ�XS� VDPSOH��
DQG� VXEPLW� VDPSOHV� DSSUR[LPDWHO\� HDFK� ��� IOLJKW� KRXUV� IRU� QH[W� ��� IOLJKW�
KRXUV�� ,I� PDJQHVLXP� OHYHO� UHPDLQV� EHORZ� PDUJLQDO� OHYHO� DQG� QR�DEQ RUPDO�
XSZDUG� WUHQG� RFFXUV� ZLWKLQ� WKLV� ��� IOLJKW� KRXU� SHULRG�� UHWXUQ� WR� QRUPDO�
VDPSOLQJ���,I�WKH�PDJQHVLXP�OHYHO�UHWXUQV�WR�WKH�PDUJLQDO�UDQJH�RU�DERYH��RU�
LI�DQ�DEQRUPDO�XSZDUG�WUHQG�RFFXUV��WKH�UHFRPPHQGDWLRQ�VKDOO�EH��5HPRYH�
WDLO�URWRU�VHUYR�DQG�SLWFK�FKDQJH�VKDIW�DVVHPEO\�DW�QH[W�SKDVH�LQVSHFWLRQ�DQG�
LQVSHFW� VHUYR� ERUH� DUHD� RI� WDLO� URWRU� JHDUER[� KRXVLQJ�� DV� ZHOO� DV� YLVLEOH�
LQWHUQDO�DUHDV�RI� WDLO� URWRU�JHDUER[�� IRU�HYLGHQFH�RI�FRUURVLRQ�� ,I�FRUURVLRQ� LV�
IRXQG��UHSDLU�LQ�DFFRUGDQFH�ZLWK�+����DLUFUDIW�FRUURVLRQ�FRQWURO�PDQXDO��,I�QR�
FRUURVLRQ�LV�HYLGHQW��VHUYLFHDELOLW\�FKHFN�LV�UHFRPPHQGHG�LQ�DFFRUGDQFH�ZLWK�
JHQHUDO�DLUFUDIW�LQIRUPDWLRQ�PDQXDO��
�

7L� �� 7LWDQLXP�ZHDU�SDUWLFOHV� FDQ�EH�H[WUHPHO\� VHULRXV� LQ� WKLV�JHDUER[��7LWDQLXP�
SDUWLFOHV� PD\� EH� LQGLFDWLYH� RI� ZHDU� LQ� WKH� VSOLQHV� EHWZHHQ� WKH� LQERDUG�
UHWHQWLRQ�SODWH�DQG�WKH�RXWSXW�EHYHO�JHDU��RU�LQ�WKH�VSOLQHV�EHWZHHQ�WKH�LQSXW�
IODQJH�DQG�WKH�SLQLRQ�JHDU��$OXPLQXP�ZHDU�SDUWLFOHV�VKRXOG�DFFRPSDQ\�WKH�
WLWDQLXP�� VLQFH� WKHUH� LV� DOXPLQXP� LQ� WKH� WLWDQLXP� DOOR\� IRU� ERWK� WKH� LQERDUG�
UHWHQWLRQ�SODWH�DQG�WKH� LQSXW� IODQJH�� ,I� LQERDUG�UHWHQWLRQ�SODWH�VSOLQH�ZHDU� LV�
WKH�FDXVH�RI�ZHDU�SDUWLFOHV��DOXPLQXP�DQG�FRSSHU�ZLOO�XVXDOO\�EH�FRQWULEXWHG�
WKURXJK�ZHDU�RQ�WKH�DOXPLQXP�EURQ]H�VSOLW�FRQHV��

�
� � ,I� WLWDQLXP� OHYHO� HQWHUV� WKH�PDUJLQDO� RU� KLJK� UDQJH� DQG� LV� DFFRPSDQLHG� E\�

DOXPLQXP� OHYHOV� LQ� WKH�VDPH� UDQJH�� WKH� UHFRPPHQGDWLRQ�VKDOO� EH�� �6XEPLW�
VDPSOHV�DSSUR[LPDWHO\�HYHU\����IOLJKW�KRXUV�IRU�WKH�QH[W����IOLJKW�KRXUV��'R�
QRW�FKDQJH�RLO�DW� WKLV� WLPH�´� ,I�FRQWDPLQDWLRQ�GRHV�QRW� LQFUHDVH�WR�DEQRUPDO�
UDQJH�DQG�QR�DEQRUPDO�WUHQG�RFFXUV�DW�DQ\�WLPH�ZLWKLQ�WKLV�SHULRG��FKDQJH�RLO�
DQG�UHWXUQ�WR�QRUPDO�VDPSOLQJ��,I�WKH�WLWDQLXP�OHYHO�HQWHUV�WKH�DEQRUPDO�UDQJH�
RU� LI� DQ�D EQRUPDO� XSZDUG� WUHQG� RFFXUV� DQG�L V� DFFRPSDQLHG� E\� DOXPLQXP�
OHYHOV�LQ�WKH�VDPH�UDQJH�RU�JUHDWHU��YHULI\�LPPHGLDWHO\�ZLWK�D�VHFRQG�VDPSOH���
,I�YHULILHG��UHFRPPHQGDWLRQ�VKDOO�EH���'LVFRQWLQXH�IOLJKW�RSHUDWLRQV�DQG�FKHFN�
IRU�SURSHU�WRUTXH�RQ�LQERDUG�UHWHQWLRQ�SODWH�EROWV�DQG�WKH�LQSXW�IODQJH�QXW�LQ�
DFFRUGDQFH�ZLWK�WKH�WUDQVPLVVLRQ�PDQXDO���,I�SURSHU�WRUTXH�LV�FRQILUPHG��WKH�
UHFRPPHQGDWLRQ�VKDOO�EH��&KDQJH�RLO�DQG�VXEPLW�RLO�VDPSOH�DIWHU�LQLWLDO�WXUQ�
XS� DQG� DSSUR[LPDWHO\� HDFK� ��� IOLJKW� KRXUV� IRU� WKH� QH[W� ��� IOLJKW� KRXUV�� � ,I�
WLWDQLXP�OHYHO�UHPDLQV�EHORZ�WKH�PDUJLQDO�UDQJH��ZLWK�DOXPLQXP�OHYHOV�LQ�WKH�
VDPH�UDQJH��DQG�QR�DEQRUPDO�WUHQG�RFFXUV�GXULQJ�WKLV����IOLJKW�KRXU�SHULRG��
UHWXUQ� WR� QRUPDO� VDPSOLQJ��� ,I� WKH� WLWDQLXP� OHYHO� UHWXUQV� WR� WKH� KLJK� RU�
DEQRUPDO� UDQJH�� DFFRPSDQLHG� E\� DOXPLQXP� LQ� WKH� VDPH� UDQJH�� RU� LI� DQ�
DEQRUPDO� WUHQG� RFFXUV� DW� DQ\� WLPH� ZLWKLQ� WKH� ��� IOLJKW� KRXU� SHULRG�� WKH�
UHFRPPHQGDWLRQ�VKDOO�EH���,PPHGLDWHO\�GLVFRQWLQXH�IXUWKHU�IOLJKW�RSHUDWLRQV��
UHPRYH�WKH�WDLO�URWRU�VHUYR�DQG�LQVSHFW�IRU�VOXGJH�GHSRVLW�DFFXPXODWLRQ�LQ�WKH�
JHDUER[�DQG� LQ�WKH�,�'��RI� WKH� LQSXW�SLQLRQ�� �5HPRYH�DQ\�DFFXPXODWLRQ�ZLWK�
FOHDQ� GU\� ORZ� OLQW� FORWK�� ,I� QR�GLVFUHSDQFLHV�DUH� LGHQWLILHG� LQ� WKLV� LQVSHFWLRQ��
UHPRYH�LQERDUG�UHWHQWLRQ�SODWH��LQVSHFW�WKH�UHWHQWLRQ�SODWH�VSOLQHV��EHYHO�JHDU�
VSOLQHV�DQG�VSOLW�FRQH�IRU�IUHWWLQJ�ZHDU�LQ�DFFRUGDQFH�ZLWK�WKH�WUDQVPLVVLRQ��

�
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V\VWHP�PDQXDO��,I�QR�GLVFUHSDQFLHV�DUH�LGHQWLILHG�LQ�WKLV�LQVSHFWLRQ��UHPRYH�WKH�LQSXW�
IODQJH�DQG�LQVSHFW�WKH�LQSXW�IODQJH�VSOLQHV�DQG�SLQLRQ�JHDU�VSOLQHV�´�

�
&U� �� &KURPLXP�LQ�WKH�WDLO�URWRU�JHDUER[�LQGLFDWHV�ZHDU�RI�WKH�LQSXW�IODQJH�VOHHYH��

LQERDUG�UHWHQWLRQ�SODWH�VOHHYH��RU�SLWFK�FKDQJH�VKDIW�RXWHU�GLDPHWHU��1RUPDO�
VHUYLFH� ZHDU� RQ�H LWKHU� WKH� LQSXW� IODQJH� VOHHYH� RU� LQERDUG� UHWHQWLRQ� SODWH�
VOHHYH� LV� EHQLJQ� DQG� UHTXLUHV� QR� PDLQWHQDQFH� DFWLRQ� XQWLO� OHDNDJH� UDWH�
H[FHHGV�DOORZDEOH�OLPLWV�RI�WKH�JHQHUDO�DLUFUDIW�LQIRUPDWLRQ�PDQXDO���([LVWLQJ�
���� KRXU� VFKHGXOHG� UHPRYDO� DQG� LQVSHFWLRQ� RI� WKH� SLWFK� FKDQJH� VKDIW� LV�
DGHTXDWH� IRU� PRQLWRULQJ� QRUPDO� ZHDU� RI� WKH� SLWFK� FKDQJH� VKDIW� RXWHU�
GLDPHWHU��,I�WKH�FKURPLXP�OHYHO�JURZV�EH\RQG����330��DEQRUPDO�ZHDU�PD\�
H[LVW��7KH�UHFRPPHQGDWLRQ� IRU�FKURPLXP�DERYH����330�VKDOO�EH��5HPRYH�
SLWFK�FKDQJH�VKDIW�DVVHPEO\�DW�HDUOLHVW�RSSRUWXQLW\�DQG� LQVSHFW� IRU�XQXVXDO�
ZHDU�RQ�VKDIW�RXWHU�GLDPHWHU�´�

�
NOTES 

�
7KH�VTXDGURQ�ZLOO�VXEPLW�D�EDVHOLQH�VDPSOH���±����KRXUV�DIWHU�LQVWDOODWLRQ�RI�
QHZ�RLOLWH�EXVKLQJ��

�
7KH�RLO�PD\�QRW�KDYH�EHHQ�FKDQJHG�ZKHQ� WKH�SLWFK�FKDQJH�VKDIW�ZLWK� WKH�
RLOLWH�EXVKLQJ�ZDV�LQVWDOOHG�LQ�WKH�WDLO�URWRU�JHDUER[�

�
&X� � &RSSHU� LV� QRW� D�F ULWLFDO� ZHDU�PHWDO� LQ� WKH�+���� WDLO� URWRU� JHDUER[�� �&RSSHU�

XVXDOO\� LQGLFDWHV�ZHDU�RQ� WKH�SLWFK�FKDQJH�VKDIW�RLOLWH�EURQ]H�EXVKLQJ� IURP�
VOLGLQJ�FRQWDFW�ZLWK� WKH� LQQHU�GLDPHWHU�RI� WKH�VWHHO� RXWSXW�EHYHO� JHDU�� � ,URQ�
IURP�WKH�EHYHO�JHDU�ZLOO�RIWHQ�DFFRPSDQ\�FRSSHU���:HDU�RQ�WKH�RLOLWH�EXVKLQJ�
LV� FRPPRQ� DQG�L V� WKH� VXEMHFW� RI� GLPHQVLRQDO� LQVSHFWLRQ� GXULQJ� VFKHGXOHG�
UHPRYDOV�� �:HDU� LV� W\SLFDOO\� JUHDWHU� LQ� WKH� ILUVW� ����±����� IOLJKW�KRXUV�RQ�D �
QHZ� EXVKLQJ� LQVWDOODWLRQ�� � :HDU� LV� WKH� JUHDWHVW� ZLWK� D� QHZ� EXVKLQJ� LQ� D�
����������������WDLO�URWRU�JHDUER[����7KH�±����JHDUER[�FRQWDLQV�WKH�RXWSXW�
EHYHO� JHDU� ZLWK� VKRWSHHQHG� LQQHU� GLDPHWHU�� ZKLFK� KDV� D�U RXJKHU� VXUIDFH�
ILQLVK��WKHUHE\�FDXVLQJ�JUHDWHU�DEUDVLRQ�RQ�WKH�RLOLWH�EXVKLQJ���
%HFDXVH�ZHDU� LV�FRPPRQ�DQG�UHJXODU�VFKHGXOHG� LQVSHFWLRQV�JDJH�ZHDU�RQ�
WKH�RLOLWH�EXVKLQJ��OLPLWHG�PDLQWHQDQFH�DFWLRQ�LV�UHFRPPHQGHG�IRU�FRSSHU�RU�
FRSSHU�LURQ�FRQWDPLQDWLRQ�LQ�WKH�ILUVW�����KRXUV�RI�VHUYLFH�RQ�D�QHZ�EXVKLQJ��
�
7KH�RQO\�H[FHSWLRQ�WR�WKLV�LV�LI�FRSSHU�OHYHOV�H[FHHG�����330�DQG�RU�FRSSHU�
LV�DFFRPSDQLHG�E\�RWKHU�FULWLFDO�ZHDU�PHWDOV����6HH�7DEOH�$���IRU�DSSOLFDEOH�
PDLQWHQDQFH�DFWLRQV�DQG�RWKHU�FULWLFDO�ZHDU�PHWDO�FULWHULD��� �%HWZHHQ�����±�
���� IOLJKW�KRXUV��PDLQWHQDQFH�DFWLRQV�VKRXOG�EH� OLPLWHG� WR�RLO� FKDQJH� LI� WKH�
FRSSHU�OHYHO�H[FHHGV�����330��SURYLGHG�RWKHU�ZHDU�PHWDOV�DUH�QRW�LQYROYHG���
$IWHU� ����I OLJKW� KRXUV�� D�GL PHQVLRQDO� LQVSHFWLRQ� RI� WKH� EXVKLQJ� VKRXOG� EH�
SHUIRUPHG� RQO\� ZKHQ� FRSSHU� OHYHOV� H[FHHG� ��� 330� IRU� WZR� FRQVHFXWLYH�
PRQLWRULQJ�LQWHUYDOV���2WKHU�VRXUFHV�RI�FRSSHU�LQ�WKH�WDLO�URWRU�JHDUER[�DUH�WKH�
DOXPLQXP� EURQ]H� VSOLW� FRQHV� RQ�W KH� LQERDUG� UHWHQWLRQ� SODWH� DQG�W KH� FDJH�
PDWHULDO� RQ�W KH� GXSOH[� EDOO� EHDULQJ� LQ� WKH� WDLO� URWRU� VHUYR� FRXSOLQJ�� �6 SOLW�
FRQHV�FDQ�FRQWULEXWH�FRSSHU�DQG�DOXPLQXP�WR�WKH�RLO� LI�ZHDU�IUHWWLQJ�RFFXUV���
�6HH� VXSSOHPHQWDU\� LQIRUPDWLRQ� IRU� DOXPLQXP��� �7KH�GXSOH[� EDOO� EHDULQJ� LV�
LQVLGH�WKH�SLWFK�FKDQJH�VKDIW�DQG�LV�QRW�QRUPDOO\�H[SRVHG�WR�RLO�IORZ��
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�
 Table A-6.  Copper levels between 100 and 200 PPM�

+RXUV��VLQFH�QHZ�
EXVKLQJ�� &X��330�� $FWLRQ�

d����� d����� 1R�PDLQWHQDQFH�UHTXLUHG�
d����� !����� 'UDLQ��UHILOO��6DPSOH�#����KRXUV�

!����	�d����� d����� 1R�PDLQWHQDQFH�UHTXLUHG�
!����	�d����� !����� 'UDLQ��UHILOO�#�����KUV�VLQFH�QHZ�EXVKLQJ�

!����� d���� 1R�PDLQWHQDQFH�UHTXLUHG�
!����� !���
� 3HUIRUP�GLPHQVLRQDO�LQVSHFWLRQ�RI�EXVKLQJ�


�IRU�WZR�FRQVHFXWLYH����KRXU�VDPSOHV�
�

� � � 0R� �� 0RO\EGHQXP� LV� QRW� UHJDUGHG� DV� D�F ULWLFDO� ZHDU�PHWDO� LQ� WKH�+���� WDLO� URWRU�
JHDUER[��6RXUFHV�DUH�VROLG�ILOP�OXEH�RQ�WKH�LQQHU�GLDPHWHU�RI�WKH�EHYHO�JHDU�
RU�JUHDVH�XVHG�WR�OXEULFDWH�WKH�LQERDUG�UHWHQWLRQ�SODWH�VSOLQHV�RQ�LQVWDOODWLRQ��

�
� � 1L� �� 1LFNHO�LV�QRW�UHJDUGHG�DV�D�FULWLFDO�ZHDU�PHWDO�LQ�WKH�WDLO�URWRU�JHDUER[��1LFNHO�

VRXUFHV�DUH�HLWKHU�EHQLJQ�ZHDU�RU�ZHDU� WKDW� LV�PRUH�DFFXUDWHO\�VLJQDOHG�E\�
DQRWKHU� ZHDU� PHWDO�� 0RVW� OLNHO\� VRXUFH� RI� QLFNHO� ZHDU� LV� ZHDU� RQ�QL FNHO�
SODWLQJ�RQ�RXWHU�GLDPHWHU�RI� LQERDUG�UHWHQWLRQ�SODWH�VOHHYH��6OHHYH�SURYLGHV�
FRQWDFW� VXUIDFH� IRU� RXWSXW� RLO� VHDO� DQG� FDQ� UHVXOW� LQ� RLO� OHDNDJH� LI� ZHDU�
EHFRPHV� H[FHVVLYH�� /HDNDJH� VKRXOG� EH� GHWHFWDEOH� E\� URXWLQH� LQVSHFWLRQ�
EHIRUH�LI�H[FHHGV�DOORZDEOH�OLPLWV��
�
2WKHU�VRXUFHV�RI�QLFNHO�DUH�DV�IROORZV��
1LFNHO�LV�XVHG�DV�EDVH�SODWLQJ�RQ�LQSXW�IODQJH�VOHHYH�LQQHU�GLDPHWHU�DQG�SLWFK�
FKDQJH�VKDIW�RXWHU�GLDPHWHU��%HFDXVH�WKLV�EDVH�SODWLQJ�LV�XQGHU�������������
LQFK�RI�FKURPH�SODWLQJ��DEQRUPDO�OHYHOV�RI�FKURPLXP�ZRXOG�EH�HYLGHQW�LQ�WKH�
RLO� VDPSOHV� IRU� VRPH� WLPH� EHIRUH� ZHDU� SHQHWUDWHG� WR� QLFNHO� SODWLQJ��
3UDFWLFDOO\� DOO� VWHHO� DOOR\V� XVHG� LQ� WDLO� URWRU� JHDUER[� FRPSRQHQWV� LQFOXGH� D�
VPDOO�SHUFHQWDJH�RI�QLFNHO��7KLV�LQFOXGHV�JHDUV��EHDULQJV��OLQHUV��VHUYR�ILWWLQJ�
DQG� OLQN�� EROWV�� ZDVKHUV� DQG� QXWV�� %HFDXVH� WKHVH� DOOR\V� DUH� DOO� RYHU� ���
SHUFHQW� LURQ��ZHDU� RQ� D� VWHHO� FRPSRQHQW�ZRXOG� SURGXFH�PDQ\� WLPHV�PRUH�
LURQ�WKDQ�QLFNHO���

�
0RQHO�VDIHW\�ZLUH� LV�XVHG�WR�VDIHW\�WKH�FRQQHFWLQJ�EROW�EHWZHHQ�FRQQHFWLQJ�
OLQN� DQG� ILWWLQJ� LQVLGH� SLWFK� FKDQJH� VKDIW� DVVHPEO\�� 7KLV� OLQN� DQG� ILWWLQJ��
WRJHWKHU� ZLWK� GXSOH[� EDOO� EHDULQJ� VHW�� SURYLGH� WKH� FRQQHFWLRQ� EHWZHHQ� WDLO�
URWRU� VHUYR� DQG� SLWFK� FKDQJH� VKDIW� WKDW� DOORZV� VKDIW� WR� URWDWH� ZKLOH�
VLPXOWDQHRXVO\�PRYLQJ�D[LDOO\�ZLWK�VHUYR� LQSXWV��0RQHO� LV�DSSUR[LPDWHO\����
��� SHUFHQW� QLFNHO� DQG� ��� SHUFHQW� FRSSHU�� %HFDXVH� WKLV� VDIHW\� ZLUH� LV� QRW�
QRUPDOO\� VXEMHFW� WR� ZHDU� DQG� LV� QRW� H[SRVHG� WR� VLJQLILFDQW� DPRXQWV� RI� RLO��
FRQWULEXWLRQ�WR�12$3�LV�TXHVWLRQDEOH��
�

6L� 6LOLFRQ� LV� QRW� D� FULWLFDO� ZHDU�PHWDO� LQ� WKH� WDLO� URWRU� JHDUER[�� EXW� VKRXOG� EH�
PRQLWRUHG� GXH�W R� WKH� SRWHQWLDO� IRU� DEUDVLRQ� LI� OHYHOV� JURZ� WRR� KLJK�� 7KH�
SUREDEOH�VRXUFHV�RI�VLOLFRQ�DUH�FRQWDPLQDWLRQ�IURP�VDQG�RU� IURP�OHDNDJH�RI�
VLOLFRQ�EDVH�JUHDVH�WKURXJK�WKH�SLWFK�FKDQJH�VKDIW�VHDU��2LO�FKDQJH�VKDOO�EH�
UHFRPPHQGHG�IRU�YHULILHG�VLOLFRQ�OHYHO�RYHU�����330��
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)H� 2$O� 2&X� $J� 0J� 7L� %� 36L� =Q�

1$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV�
�

�� � � �� �� �� � � �

1RUPDO�5DQJH� ����� � � ���� ����� ���� � ������ �

0DUJLQDO�5DQJH� ������ � � �� ������ �� � � �

+LJK�5DQJH� ������ � � �� ������ �� � � �

$EQRUPDO� ����4� � � !�� !��� ��� ��� � ���

�
1�,I�WKH�FDOFXODWHG�330�WUHQG�YDOXH�LV�HTXDO�WR�RU�JUHDWHU�WKDQ�WKH�WUHQG�330�YDOXH�OLPLW��WKH�WUDQVPLVVLRQ�KDV�
DQ�DEQRUPDO�WUHQG��
2�)RU�XVH�RI�$O�DQG�&X�ZHDU�PHWDO�FRQFHQWUDWLRQV��VHH�SDUDJUDSKV��E�DQG��H�UHVSHFWLYHO\��
3 �6L�������330��
4 �7UHQG�PD\�EH�KLJKHU�IRU�QHZ��RYHUKDXOHG��RU�'/,�JHDUER[HV��VHH�SDUD���D���
:DWHU�OLPLW�������330����������

�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK�0,/�35)������ WR� FKDLQ� RI� FRPPDQG��PDLQWHQDQFH� FKLHI�� FRJQL]DQW� HQJLQHHULQJ�
DXWKRULW\� �$UP\� DQG� 1DY\� RQO\��� DQG� RWKHU� SHUVRQQHO� DV� VSHFLILHG� E\� ORFDO� ZULWWHQ� SURFHGXUHV�� 5HFRPPHQG�
IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�ZKHUH�FRQWDPLQDWLRQ�LV�IRXQG�XQWLO�ERWK�
%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 

�
NOTES 

�
7KH� IROORZLQJ� LQIRUPDWLRQ� LV� SURYLGHG� WR� DVVLVW� RLO� DQDO\VLV� ODERUDWRU\� SHUVRQQHO� LQ�
GHWHUPLQLQJ�WDLO�URWRU�JHDUER[�FRQGLWLRQ�EDVHG�XSRQ�DQ�DQDO\VLV�RI�WKH�JHDUER[�OXEULFDQW��
7KH� IROORZLQJ� LQIRUPDWLRQ� GRHV� QRW� FRYHU� HYHU\� SRVVLEOH� ZHDU� PRGH� RU� RSHUDWLRQDO�
FKDUDFWHULVWLF�� 7KH� LQIRUPDWLRQ� LV� LQWHQGHG� WR� DVVLVW� WKH� ODE� SHUVRQQHO� LQ� PDNLQJ� D�
GHWHUPLQDWLRQ�RI�WKH�KHDOWK�RI�WKH�JHDUER[��,I�D�VLWXDWLRQ�H[LVWV�WKDW�LV�QRW�FRYHUHG�E\�WKH�
IROORZLQJ� LQIRUPDWLRQ��RU� LI�DGGLWLRQDO� LQIRUPDWLRQ�RU�FODULILFDWLRQ�RI�H[LVWLQJ� LQIRUPDWLRQ� LV�
GHVLUHG��FRQWDFW�30$�����9+�,Q�6HUYLFH�&ODVV�'HVN��DW�'61�����������

�
��� 7KH�9+���1�WDLO�URWRU�JHDUER[�FKDQJHV�WKH�VSHHG�DQG�DQJOH�RI�GULYH�IURP�WKH�WDLO�GULYH�VKDIW�WR�WKH�WDLO�URWRU�
EODGHV�DQG�SLWFK�FRQWURO�PHFKDQLVP��6HH�)LJXUH�$����7KH�PDMRU�FRPSRQHQWV�RI�WKH�WDLO�URWRU�JHDUER[�LQFOXGH�WKH�
KRXVLQJV� �LQSXW�� FHQWHU�� DQG� RXWSXW��� WKH� LQSXW� EHYHO� SLQLRQ� DQG� WKH� RXWSXW� EHYHO� JHDU�� IRXU� ���� WDSHUHG� UROOHU�
EHDULQJV��DQ�LQSXW�IODQJH��DQ�LQERDUG�UHWHQWLRQ�SODWH��DQG�LQSXW�DQG�RXWSXW�VHDOV��6HH�)LJXUH�$���IRU�WKH�ORFDWLRQ�
RI� WKH�PDMRU� FRPSRQHQWV�� 7KH� WDLO� URWRU� JHDUER[� LV� RSHUDWHG� ZLWK� WKH� WDLO� URWRU� VHUYR� DQG�SL WFK� FRQWURO� VKDIW�
LQVWDOOHG�LQWR�WKH�JHDUER[��6HH�)LJXUH�$����
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�
��� 7KH� WDLO� URWRU�JHDUER[�XWLOL]HG�D�VHOI�FRQWDLQHG�VSODVK�W\SH� OXEH�V\VWHP�ZLWKRXW�DQ�RLO� ILOWHU��1RUPDO�ZHDU�
SDUWLFOHV�ZLOO�LQFUHDVH�LQ�QXPEHU�XQWLO�WKH�JHDUER[�LV�GUDLQHG�DQG�IOXVKHG��(LWKHU�'2'�/��������0,/�/��������RU�
0,/�/������ OXEULFDQW� LV� XVHG� LQ� WKH� JHDUER[�� 7KH�JHDUER[� FRQWDLQV� DSSUR[LPDWHO\� ����� SLQWV� RI� OXEULFDQW�� 7KH�
JHDUER[�OXEULFDQW�LV�UHSODFHG�HYHU\�%�DQG�'�3KDVH�,$:�$��+��9$�05&������
�

D�� 0,/�/������� LV� RQH� RI� WKH� PRVW� FRPPRQ� OXEULFDQW� LQ� XVH�� ,W� LV� EHLQJ� UHSODFHG� E\� WKH� '2'�/�������
OXEULFDQW��ZKLFK� LV�QRZ� WKH�SULPDU\� OXEULFDQW��'2'�/������� OXEULFDQW� LV� VLPLODU� WR�0,/�/������� �H�J��� LW� KDV� WKH�
VDPH�YLVFRVLW\���EXW�KDV�WKH�DGGLWLRQ�RI�(3��([WUHPH�3UHVVXUH��DGGLWLYHV�WR�LPSURYH�LWV�SHUIRUPDQFH�ZLWK�ORDGHG�
JHDU�PHVKHV�� 7KH�6TXDGURQ� �V KRXOG� QRWLI\� WKH� ODE� LI� D�F KDQJH� WR�'2'�/������� OXEULFDQW� LV�PDGH� LQ� RUGHU� WR�
HVWDEOLVK�D�EDVHOLQH� IRU� WKLV� OXEULFDQW��(VWDEOLVKPHQW�RI�D�EDVHOLQH� LV�HVVHQWLDO� LQ�DQDO\]LQJ� WDLO� URWRU�JHDUER[HV�
XVLQJ�WKH�'2'�/�������OXEULFDQW��0,/�/������OXEULFDQW�ZLOO�FRQWLQXH�WR�EH�XVHG�IRU�FROG�ZHDWKHU�RSHUDWLRQ���:KHQ�
XVHG� LQ� JHDUER[HV� ZKLFK� KDG�EHH Q� RSHUDWHG� ZLWK� 0,/�/������� RU� 0,/�/������ OXEULFDQW�� WKH� '2'�/�������
OXEULFDQW� KDV� D�GHW HUJHQW� HIIHFW�� 7KLV� PD\� FDXVH� DQ� LQFUHDVH� LQ� ZHDU� PHWDO� OHYHOV� DV� VHHQ� LQ� VSHFWURPHWULF�
DQDO\VLV� RI� RLO� VDPSOHV�� /DE� SHUVRQQHO� VKRXOG� XVH� FDXWLRQ� ZKHQ� DQDO\]LQJ� RLO� VDPSOHV� LQ� WKHVH� FDVHV�� DV� WKH�
LQFUHDVH� LQ�ZHDU�PHWDO� OHYHOV�PD\�JLYH� WKH�VDPH� LQGLFDWLRQV� WKDW�FRPSRQHQW�ZHDU�ZRXOG�JLYH��$IWHU�JHDUER[HV�
ZKLFK�KDYH�FKDQJHG�WR�'2'�/�������KDYH�RSHUDWHG�IRU����������IOLJKW�KRXUV��KDYH�WKH�6TXDGURQ�SHUIRUP�D�GUDLQ�
DQG�IOXVK�WR�UHPRYH�ZHDU�PHWDOV�IURP�WKH�JHDUER[��
�

E�� 2LO� DQDO\VLV� ODERUDWRU\� SHUVRQQHO� VKRXOG� QRW� KHVLWDWH� WR� UHTXHVW� D� GUDLQ� DQG� IOXVK� RI� WKH� WDLO� URWRU�
JHDUER[�LI�WKH\�EHOLHYH�LW�LV�ZDUUDQWHG��5HPRYDO�RI�FRQWDPLQDQWV�DQG�ZHDU�SDUWLFOHV�IURP�WKH�JHDUER[�OXEULFDQW�LV�
WKH�EHVW�PHWKRG� WR�SURORQJ�JHDUER[� OLIH�DQG�SUHYHQW� IXWXUH�SUREOHPV��'UDLQ�DQG� IOXVK�SURFHGXUHV�DUH�JLYHQ� LQ�
SDUDJUDSK���EHORZ��
�
��� 2LO�DQDO\VLV�ODE�SHUVRQQHO�PD\�UHFHLYH�RLO�VDPSOHV�HLWKHU�IURP�D�UHJXODU�LQWHUYDO�VDPSOLQJ��RU�ZKHQHYHU�WKH�
6TXDGURQ�H[SHULHQFHV�D�SUREOHP�ZLWK�WKH�WDLO�URWRU�JHDUER[�RQ�WKHLU�DLUFUDIW��7KH�UHJXODU�VDPSOLQJ�LQWHUYDO� LV����
IOLJKW�KRXUV�,$:�$��+��9$�05&������7KH�PRVW�FRPPRQ�FDXVH�IRU�D�6TXDGURQ�WR�VHQG�D�VSHFLDO�VDPSOH�WR�WKH�
RLO�DQDO\VLV�ODERUDWRU\�LV�ZKHQ�WKHUH�DUH�FKLSV�SUHVHQW�LQ�WKH�JHDUER[��7DEOH�$���JLYHV�WKH�FKLS�HYDOXDWLRQ�FULWHULD�
IRU� WDLO� URWRU� JHDUER[HV�� 7KLV� FULWHULD� PD\� EH� XVHG� E\� ODERUDWRU\� SHUVRQQHO� WR� DVVLVW� LQ� WKH� HYDOXDWLRQ� RI� WKH�
FRQGLWLRQ�RI�D�WDLO�URWRU�JHDUER[�IURP�ZKLFK�FKLSV�ZHUH�LGHQWLILHG��
�
��� $OO�RLO�VDPSOHV�VXEPLWWHG�IRU�DQDO\VLV�VKRXOG�EH�FKHFNHG�IRU�ZDWHU�FRQWDPLQDWLRQ��7KH�OLPLW�LV������330�RU�
��������*HDUER[HV�ZLWK�ZDWHU�FRQWDPLQDWLRQ�VKRXOG�EH�GUDLQHG�DQG�IOXVKHG�SHU�SDUDJUDSK���EHORZ�LQ�DQ�DWWHPSW�
WR�SUHYHQW�JHDUER[�KRXVLQJ�FRUURVLRQ��6HH�SDUDJUDSK��E�IRU�IXUWKHU�LQIRUPDWLRQ��
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Figure A-7. Tail Rotor Gearbox 

Downloaded from http://www.everyspec.com



NAVAIR 17-15-50.3 
TM 38-301-3 
T.O. 33-1-37-3�
CGTO 33-1-37-3 

A-242 
 

�
9+���1��&RQW���
7$,/�*($5%2;��

�
�

�

Figure A-8. Tail Rotor Gearbox Nomenclature 

�
 

Figure A-9. Tail Rotor Gearbox, Tail Rotor Servo, & Pitch Control Shaft Assembly 
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Table A-7. Chip Evaluation Criteria 
MATERIAL TYPE - QUANTITY - SIZE ACTION REQUIRED 

0DJQHWLF��6WHHO�� 3DUWLFOHV�WRR�VPDOO�WR�PHDVXUH� 1RQH�

� /HVV�WKDQ����SDUWLFOHV��QRQH�RYHU�
������GLDPHWHU�DQG������ORQJ��

3HUIRUP�D�VHUYLFHDELOLW\�FKHFN�,$:�
DSSOLFDEOH�DLUFUDIW�PDLQWHQDQFH�
PDQXDO��

� 6SOLQWHUV�RU�JUDQXODU�SDUWLFOHV��
3HUIRUP�D�VHUYLFHDELOLW\�FKHFN�,$:�
DSSOLFDEOH�DLUFUDIW�PDLQWHQDQFH�
PDQXDO��

� &KLSV�H[FHHGLQJ�WKH�VL]H�DQG�RU�
QXPEHU�FULWHULD�DERYH�� 5HSODFH�WDLO�URWRU�JHDUER[��

1RQ�0DJQHWLF� $OO�SDUWLFOH�VL]HV��
3HUIRUP�D�VHUYLFHDELOLW\�FKHFN�,$:�
DSSOLFDEOH�DLUFUDIW�PDLQWHQDQFH�
PDQXDO��

�
�
���6RXUFHV�RI�ZHDU�PHWDO�HOHPHQWV�LQ�RLO�VDPSOHV�DUH�JLYHQ�LQ�7DEOH�$����
�

D�� ,URQ��)H����,URQ�ZHDU�SDUWLFOHV�PD\�LQGLFDWH�ZHDU�RI�WKH�JHDUV��EHDULQJV��EHDULQJ�OLQHUV��RU�SLWFK�FRQWURO�
VKDIW��)RU�IXUWKHU�LQIRUPDWLRQ�RQ�LURQ�ZHDU�PHWDO��VHH�SDUDJUDSK��D�EHORZ��
�

E�� $OXPLQXP��$O����$OXPLQXP�ZHDU�SDUWLFOHV�PD\�LQGLFDWH�ZHDU�RI�WKH�LQERDUG�UHWHQWLRQ�VSOLW�FRQHV��FRSSHU�
ZRXOG� DOVR� EH� SUHVHQW��� RU� FRUURVLRQ� RI� WKH� LQSXW� SLQLRQ� SOXJ�� $OXPLQXP� LV� QRW� XVHG� DV� D�SU LPDU\� PHDQV� RI�
GHWHFWLQJ�FRPSRQHQW�ZHDU��,I�WLWDQLXP�LV�QRUPDO��QR�DFWLRQ�LV�UHTXLUHG����
�

F�� 7LWDQLXP��7L����7LWDQLXP�ZHDU�SDUWLFOHV�PD\�LQGLFDWH�ZHDU�RI�WKH�LQERDUG�UHWHQWLRQ�SODWH�VSOLQHV�RU�WKH�LQSXW�
IODQJH�VSOLQHV��:HDU�RI� WKH� LQERDUG�UHWHQWLRQ�SODWH�VSOLQHV�ZRXOG�DOVR�UHVXOW� LQ�KLJK�DOXPLQXP�DQG�FRSSHU�ZHDU�
PHWDO�OHYHOV��:HDU�RI�WKH�LQSXW�IODQJH�VSOLQHV�ZRXOG�DOVR�UHVXOW�LQ�KLJK�DOXPLQXP�ZHDU�PHWDO�OHYHOV��3HUIRUPDQFH�
RI� WRUTXH�FKHFNV�RQ� WKH�QXWV�EROWV�FRQQHFWLQJ� WKH� LQSXW� IODQJH�LQERDUG�UHWHQWLRQ�SODWH� WR� WKH�JHDUER[� LV�XVHG� WR�
GHWHUPLQH�LI�ZHDU�RI�WKHVH�VSOLQHV�LV�SUHVHQW��6HH�DOVR�SDUDJUDSK��F�DQG��G�EHORZ��
�

G�� 0DJQHVLXP��0J����0DJQHVLXP�ZHDU�SDUWLFOHV�XVXDOO\�LQGLFDWH�WKDW�FRUURVLRQ�RI�WKH�JHDUER[�KRXVLQJ�V��LV�
SUHVHQW��7KH�PRVW�FRPPRQ�ORFDWLRQ�RI�JHDUER[�FRUURVLRQ�LV�WKH�WDLO�URWRU�VHUYR�ERUH�DUHD��6HH�DOVR�SDUDJUDSK��E�
EHORZ��

NOTES 

7KH� VTXDGURQ� ZLOO� VXEPLW� D�EDV HOLQH� VDPSOH� �� ±� ��� KRXUV� DIWHU� LQVWDOODWLRQ� RI� QHZ�
RLOLWH�EXVKLQJ��

7KH� RLO� PD\� QRW� KDYH� EHHQ� FKDQJHG� ZKHQ� WKH� SLWFK� FKDQJH� VKDIW� ZLWK� WKH� RLOLWH�
EXVKLQJ�ZDV�LQVWDOOHG�LQ�WKH�WDLO�URWRU�JHDUER[�
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�
H�� &RSSHU� �&X�� ±� &RSSHU� LV� QRW� D�F ULWLFDO� ZHDU�PHWDO� LQ� WKH� 9+���1� WDLO� URWRU� JHDUER[�� &RSSHU� XVXDOO\�

LQGLFDWHV�ZHDU�RQ�WKH�SLWFK�FKDQJH�VKDIW�RLOLWH�EURQ]H�EXVKLQJ�IURP�VOLGLQJ�FRQWDFW�ZLWK�WKH�LQQHU�GLDPHWHU�RI�WKH�
VWHHO� RXWSXW�EHYHO� JHDU�� ,URQ� IURP� WKH�EHYHO�JHDU�ZLOO� RIWHQ� DFFRPSDQ\�FRSSHU��:HDU�RQ�WKH� RLOLWH�EXVKLQJ� LV�
FRPPRQ�DQG�LV�WKH�VXEMHFW�RI�GLPHQVLRQDO�LQVSHFWLRQ�GXULQJ�VFKHGXOHG�UHPRYDOV��:HDU�LV�W\SLFDOO\�JUHDWHU�LQ�WKH�
ILUVW�����±�����IOLJKW�KRXUV�RQ�D�QHZ�EXVKLQJ�LQVWDOODWLRQ��:HDU�LV�WKH�JUHDWHVW�ZLWK�D�QHZ�EXVKLQJ�LQ�D�������
���������� WDLO� URWRU� JHDUER[�� �7KH� ±���� JHDUER[� FRQWDLQV� WKH� RXWSXW� EHYHO� JHDU� ZLWK� VKRWSHHQHG� LQQHU�
GLDPHWHU��ZKLFK�KDV�D�URXJKHU�VXUIDFH�ILQLVK��WKHUHE\�FDXVLQJ�JUHDWHU�DEUDVLRQ�RQ�WKH�RLOLWH�EXVKLQJ���%HFDXVH�
ZHDU�LV�FRPPRQ�DQG�UHJXODU�VFKHGXOHG�LQVSHFWLRQV�JDJH�ZHDU�RQ�WKH�RLOLWH�EXVKLQJ��OLPLWHG�PDLQWHQDQFH�DFWLRQ�
LV�UHFRPPHQGHG�IRU�FRSSHU�RU�FRSSHU�LURQ�FRQWDPLQDWLRQ�LQ�WKH�ILUVW�����KRXUV�RI�VHUYLFH�RQ�D�QHZ�EXVKLQJ��7KH�
RQO\�H[FHSWLRQ�WR�WKLV�LV�LI�FRSSHU�OHYHOV�H[FHHG�����330�DQG�RU�FRSSHU�LV�DFFRPSDQLHG�E\�RWKHU�FULWLFDO�ZHDU�
PHWDOV���6HH�7DEOH�$���IRU�DSSOLFDEOH�PDLQWHQDQFH�DFWLRQV�DQG�RWKHU�FULWLFDO�ZHDU�PHWDO�FULWHULD���%HWZHHQ�����±�
���� IOLJKW� KRXUV��PDLQWHQDQFH� DFWLRQV� VKRXOG� EH� OLPLWHG� WR� RLO� FKDQJH� LI� WKH� FRSSHU� OHYHO� H[FHHGV� ���� 330��
SURYLGHG� RWKHU� FULWLFDO� ZHDU� PHWDOV� DUH� QRW� LQYROYHG�� $IWHU� ���� IOLJKW� KRXUV�� D� GLPHQVLRQDO� LQVSHFWLRQ� RI� WKH�
EXVKLQJ�VKRXOG�EH�SHUIRUPHG�RQO\�ZKHQ�FRSSHU�OHYHOV�H[FHHG����330�IRU�WZR�FRQVHFXWLYH�PRQLWRULQJ�LQWHUYDOV��
2WKHU�VRXUFHV�RI�FRSSHU�LQ�WKH�WDLO�URWRU�JHDUER[�DUH�WKH�DOXPLQXP�EURQ]H�VSOLW�FRQHV�RQ�WKH�LQERDUG�UHWHQWLRQ�
SODWH�DQG�WKH�FDJH�PDWHULDO�RQ�WKH�GXSOH[�EDOO�EHDULQJ�LQ�WKH�WDLO�URWRU�VHUYR�FRXSOLQJ��6SOLW�FRQHV�FDQ�FRQWULEXWH�
FRSSHU� DQG� DOXPLQXP� WR� WKH� RLO� LI� ZHDU�IUHWWLQJ� RFFXUV�� �6HH� VXSSOHPHQWDU\� LQIRUPDWLRQ� IRU� DOXPLQXP��� 7KH�
GXSOH[�EDOO�EHDULQJ�LV�LQVLGH�WKH�SLWFK�FKDQJH�VKDIW�DQG�LV�QRW�QRUPDOO\�H[SRVHG�WR�RLO�IORZ��

�
Table A-8. Excessive Copper Wear 

+RXUV�� &X��330�� $FWLRQ��VLQFH�QHZ�EXVKLQJ��

������ ������ 1R�PDLQWHQDQFH�UHTXLUHG�

������ !����� 'UDLQ��UHILOO��6DPSOH�DW����KRXUV�

!����	�G����� ������ 1R�PDLQWHQDQFH�UHTXLUHG�

!����	�G����� !����� 'UDLQ��UHILOO�#�����KUV�VLQFH�QHZ�EXVKLQJ�

!����� ����� 1R�PDLQWHQDQFH�UHTXLUHG�

!����� !���
� 3HUIRUP�GLPHQVLRQDO�LQVSHFWLRQ�RI�EXVKLQJ�


)RU�WZR�FRQVHFXWLYH����KRXU�VDPSOHV�
�
�

I�� 6LOYHU��$J����6LOYHU�LV�XVHG�DV�SODWLQJ�RQ�WKH�LQSXW�SLQLRQ�DQG�RXWSXW�JHDU�VSOLQHV��3UHVHQFH�RI�VLOYHU�ZHDU�
SDUWLFOHV�XVXDOO\�LQGLFDWHV�VSOLQH�ZHDU�LV�RFFXUULQJ��3HUIRUPDQFH�RI�WRUTXH�FKHFNV�RQ�WKH�QXWV�EROWV�FRQQHFWLQJ�WKH�
LQSXW� IODQJH�LQERDUG�UHWHQWLRQ�SODWH�WR�WKH�JHDUER[� LV�XVHG�WR�GHWHUPLQH� LI�ZHDU�RI� WKHVH�VSOLQHV� LV�SUHVHQW��6HH�
DOVR�SDUDJUDSKV��F�DQG��G�EHORZ��
�

J�� &KURPLXP��&U��±�&KURPLXP�LQ�WKH�WDLO�JHDUER[�LQGLFDWHV�ZHDU�RI�LQSXW�DQG�RU�RXWSXW�IODQJH�VOHHYHV���
1RUPDO� VHUYLFH� ZHDU� RQ� HLWKHU� VOHHYH� LV� EHQLJQ� DQG� UHTXLUHV� QR�PDLQWHQDQFH� DFWLRQ� XQWLO� OHDNDJH� UDWH�
H[FHHGV�DOORZDEOH�OLPLWV�RI�JHQHUDO�DLUFUDIW�LQIRUPDWLRQ�PDQXDO��
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�
K�� 6LOLFRQ��6L����6LOLFRQ�VKRXOG�EH�PRQLWRUHG�GXH�WR�LWV�SRWHQWLDO�IRU�FDXVLQJ�DEUDVLYH�ZHDU�LQVLGH�WKH�JHDUER[��

8VXDO�VRXUFHV�DUH�FRQWDPLQDWLRQ�IURP�GLUW�DQG�VDQG��RU�IURP�VLOLFRQ�EDVHG�JUHDVH�WKURXJK�WKH�SLWFK�FRQWURO�VKDIW�
VHDO��'UDLQ�DQG�IOXVKHV�DUH�UHFRPPHQGHG�IRU�VLOLFRQ�OHYHOV�RYHU�����330��
�

L�� /HDG� �3E�� ±� /HDG�PD\�DSSHDU� EXW� GRHV� QRW� LPSDFW� RSHUDWLRQ� RI� DLUFUDIW�� �&RQWLQXH� WR� RSHUDWH�ZLWK� QR�
FRUUHFWLYH�DFWLRQ�UHTXLUHG��
�

M�� 1LFNHO��1L��±�1LFNHO� LV�D�FRPSRQHQW�RI�VWHHOV�XVHG�LQ�JHDUV��EHDULQJV��DQG�VOHHYHV�LQ�WKH�JHDUER[�� �,W� LV�
DOVR�XVHG�DV�D�EDVH�SODWLQJ� IRU�D�FKURPH� OD\HU�XVHG�RQ�WKH� LQSXW�DQG�RXWSXW� IODQJH�VOHHYHV�� �%HFDXVH�SODWLQJ�
DSSOLFDWLRQV�DUH�XQGHU�������������LQFK�OD\HU�RI�FKURPH��ZHDU�RQ�QLFNHO�SODWLQJ�ZRXOG�EH�SUHFHGHG�E\�DEQRUPDO�
OHYHOV� RI� FKURPLXP�� �0RUH� OLNHO\� VRXUFH� RI� QLFNHO� LV�ZHDU� RU� FRUURVLRQ� RI� D�JHDU �� EHDULQJ�� RU� VOHHYH�� �%HFDXVH�
VWHHOV� ZLOO� QRUPDOO\� SURGXFH� LURQ� LQ� JUHDWHU� TXDQWLW\�� LURQ� OHYHO� LV� XVHG� IRU� PDLQWHQDQFH� GHFLVLRQV� RQ�W KHVH�
FRPSRQHQWV����6HH�VXSSOHPHQWDU\�LQIRUPDWLRQ�DERYH�RQ�LURQ����
�
Table A-9. Element Sources 

(OHPHQW� &RPSRQHQW� 6RXUFH�
)H��,URQ�� ,QSXW�SLQLRQ� :HDU�ZLWK�JHDU��
� 2XWSXW�JHDU� :HDU�ZLWK�SLQLRQ��
� %HDULQJ�UROOHUV��UDFHV�DQG�FDJHV� 5ROOLQJ�ZHDU��
� 3LWFK�FKDQJH�VKDIW� :HDU�ZLWK�JHDU�,�'��
$O��$OXPLQXP�� ,QSXW�SLQLRQ�SOXJ� &RUURVLRQ��
� ,QSXW�IODQJH�� 6HDO�ZHDU��
� ,QERDUG�UHWHQWLRQ�3ODWH��� 6SOLQH�ZHDU��
�

6SOLW�FRQHV�� :HDU�ZLWK�JHDU�DQG�
UHWHQWLRQ�SODWH��

� 3LWFK�FRQWURO�VKDIW�EXVKLQJ�� :HDU�ZLWK�JHDU�,�'��
7L��7LWDQLXP�� ,QSXW�IODQJH� 6HDO�ZHDU��
� ,QERDUG�UHWHQWLRQ�SODWH� 6SOLQH�ZHDU��
0J��0DJQHVLXP�� +RXVLQJV�� &RUURVLRQ��
� 2LO�VSLUDO�� &RUURVLRQ��
&X��&RSSHU�� 6SOLW�FRQHV� :HDU�ZLWK�JHDU�DQG��

UHWHQWLRQ�SODWH��
� 3LWFK�FRQWURO�VKDIW�EXVKLQJ� :HDU�ZLWK�JHDU�,�'��
$J��6LOYHU�� ,QSXW�SLQLRQ��� 6SOLQH�ZHDU��
� 2XWSXW�SLQLRQ�� 6SOLQH�ZHDU��
�
��� ,QGLFDWHV�WKDW�WKH�HOHPHQW�LV�QRW�WKH�SULPDU\�FRQVWLWXHQW�IRU�WKLV�FRPSRQHQW��

7UDFH� DPRXQWV� RI� &� �&DUERQ��� 0Q�� 0DQJDQHVH��� 3� �3KRVSKRUXV��� 6� �6XOIXU��� 1L� �1LFNHO��� &U�
�&KURPLXP���0R��0RO\EGHQXP���=Q��=LQF���6Q��7LQ���3E��/HDG���DQG�9��9DQDGLXP��PD\�DOVR�EH�
GHWHFWHG���1R�DFWLRQ�LV�UHTXLUHG��
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�
���,PSRUWDQW�WDLO�URWRU�JHDUER[�ZHDU�PRGHV�DUH�VKRZQ�LQ�7DEOH�$����(DFK�ZHDU�PRGH�LV�IXUWKHU�GLVFXVVHG�EHORZ��
�

D��*HDU�EHDULQJ�ZHDU� ��*HDUER[�FKLS� OLJKWV� LQGLFDWLRQ�VKRXOG�EH�XVHG�DV� WKH�SULPDU\� LQGLFDWRU�RI�JHDU�DQG�
EHDULQJ�ZHDU��&KLSV�SUHVHQW�LQ�WKH�JHDUER[�VKRXOG�EH�HYDOXDWHG�SHU�7DEOH�$����7UHQGLQJ�RI�FKLS�VL]HV�QXPEHUV�
RYHU�D�WLPH�LQWHUYDO�VKRXOG�EH�DFFRPSOLVKHG�ZKHQ�FKLSV�DUH�LGHQWLILHG��HLWKHU�WKURXJK�DQDO\VLV�DW�WKH�RLO�DQDO\VLV�
ODERUDWRU\�RU�IURP�FKLS�OLJKWV��EXW�GR�QRW�PHHW�WKH�UHPRYDO�FULWHULD�LQ�7DEOH�$����/DE�SHUVRQQHO�PD\�UHTXLUH�PRUH�
IUHTXHQW�VDPSOLQJ�LI�WKHLU�WUHQGLQJ�DQDO\VLV�LQGLFDWHV�WKH�UHPRYH�FULWHULD�RI�7DEOH�$���PD\�EH�H[FHHGHG�EHIRUH�WKH�
QH[W�UHJXODUO\�VFKHGXOHG�VDPSOLQJ�LV�GXH��5HJDUGOHVV�RI�ZKHWKHU�WKHUH�ZHUH�FKLSV��WKH�JHDUER[�VKRXOG�EH�GUDLQHG�
DQG� IOXVKHG� �UHI�� 3DUDJUDSK� ��� DV� QHHGHG� WR� UHPRYH� DQ\� SDUWLFOHV� WKDW� PD\� FDXVH� IXUWKHU� ZHDU� LI� DOORZHG� WR�
UHPDLQ� LQVLGH� WKH� JHDUER[�� ,QGLFDWLRQV� RI� LURQ� ZHDU� PHWDO� LQ� VSHFWURPHWULF� DQDO\VLV� VDPSOHV� ZLWKRXW�
DFFRPSDQ\LQJ� FKLS� OLJKWV�� )HUURJUDSKLF�� RU�PLFURVFRSLF� LQGLFDWLRQV� VKDOO� EH�W UDFNHG� EXW� VKDOO� QRW� EH�F DXVH� IRU�
UHFRPPHQGDWLRQV� IRU� UHPRYDO�UHSODFHPHQW� RI� WKH� JHDUER[�� � %HFDXVH� SLWFK� FKDQJH� VKDIW� EXVKLQJ� ZHDU� LV�
FRPPRQ�� DQG�U HJXODU� VFKHGXOHG� LQVSHFWLRQV� JDJH� WKH� ZHDU� RQ� WKH� RLOLWH� EXVKLQJ�� QR� PDLQWHQDQFH� DFWLRQ� LV�
UHFRPPHQGHG�IRU� LURQ�FRQWDPLQDWLRQ�ZKHQ�DFFRPSDQLHG�E\�FRSSHU� LQ� WKH�ILUVW�����KRXUV�RI�VHUYLFH�ZLWK�D�QHZ�
EXVKLQJ�� �+ RZHYHU�� PDLQWHQDQFH� DFWLRQ� LV� UHFRPPHQGHG� IRU� LURQ� FRQWDPLQDWLRQ� ZKHQ� DFFRPSDQLHG� E\� RWKHU�
FULWLFDO�ZHDUPHWDOV��VHH�VXSSOHPHQWDU\�LQIRUPDWLRQ�IRU�DSSOLFDEOH�ZHDUPHWDO��LQ�WKH�ILUVW�����KRXUV�RI�VHUYLFH�ZLWK�
D� QHZ� EXVKLQJ�� �$ IWHU� LQLWLDO� ���� IOLJKW� KRXUV�� PDLQWHQDQFH� DFWLRQ� VKRXOG� EH� OLPLWHG� WR� RLO� FKDQJH� LI� LURQ� OHYHO�
H[FHHGV����330��SURYLGHG�RWKHU�FULWLFDO�ZHDUPHWDOV�DUH�QRW�LQYROYHG��
�

Table A-10. Wear Modes and Diagnostic Methods 

:HDU�0RGH� 'LDJQRVWLF�0HWKRG� &ULWHULD�
*HDU�:HDU�� &KLS�OLJKWV��RU��

)HUURJUDSKLF�PLFURVFRSLF��
7DEOH����
&KLS�VL]H�FRXQW��

%HDULQJ�:HDU�� &KLS�OLJKWV��RU��
)HUURJUDSKLF�PLFURVFRSLF��

7DEOH����
&KLS�VL]H�FRXQW��

+RXVLQJ�&RUURVLRQ�� 6SHFWURPHWULF�� 0DJQHVLXP�330�OHYHO��
,QERDUG�5HWHQWLRQ�3ODWH��
2XWSXW�*HDU�6SOLQH�
:HDU��

6SHFWURPHWULF�-and- 
,QERDUG�UHWHQWLRQ�SODWH�QXW�
EROW�WRUTXH�FKHFN��SHU�
DSSOLFDEOH�DLUFUDIW�
PDLQWHQDQFH�PDQXDO��

7LWDQLXP�DQG�$OXPLQXP�
330�OHYHOV��

)DLOXUH�WR�VWDELOL]H�WRUTXH�
�SHU�DSSOLFDEOH�DLUFUDIW�
PDLQWHQDQFH�PDQXDO��

6SOLW�&RQH�:HDU�� 6SHFWURPHWULF�-and- 
,QERDUG�UHWHQWLRQ�SODWH�QXW�
%ROW�WRUTXH�FKHFN��SHU�
DSSOLFDEOH�DLUFUDIW�
PDLQWHQDQFH�PDQXDO��

&RSSHU�DQG�$OXPLQXP�
330�OHYHOV��

)DLOXUH�WR�VWDELOL]H�WRUTXH�
�SHU�DSSOLFDEOH�DLUFUDIW�
PDLQWHQDQFH�PDQXDO�

3LWFK�&RQWURO�6KDIW�
%XVKLQJ�:HDU��

,QVSHFWLRQ��3KDVH��SHU�
$��+��9$�05&������

%XVKLQJ�2'��SHU�
$��+��9$�05&������

�
E�� +RXVLQJ�FRUURVLRQ���+RXVLQJ�FRUURVLRQ�LV�LGHQWLILHG�E\�DQ�LQFUHDVH�LQ�PDJQHVLXP�ZHDU�PHWDO�OHYHOV�LQ�

VSHFWURPHWULF�DQDO\VLV�UHVXOWV��$W� WKH�ILUVW� LQVWDQFH�RI�DQ�XSZDUG�WUHQG� LQ�PDJQHVLXP�OHYHOV��UHFRPPHQG�WKH�
6TXDGURQ�GUDLQ�DQG�IOXVK�WKH�WDLO�URWRU�JHDUER[��UHIHUHQFH�SDUDJUDSK����WR�LQVXUH�DQ\�ZDWHU�FRQWDPLQDWLRQ� LV�
UHPRYHG��,I�PDJQHVLXP�ZHDU�PHWDO�OHYHOV�LQFUHDVH�SDVW�WKH�KLJK�UDQJH��UHFRPPHQG�WKH�6TXDGURQ�UHPRYH�WKH�
WDLO�URWRU�VHUYR�DQG�LQVSHFW�WKH�VHUYR�ERUH�DUHD�DQG�WKH�JHDUER[�,'�IRU�VLJQV�RI�FRUURVLRQ��,I�FRUURVLRQ�LV�IRXQG�
LW� VKRXOG� EH�U HSDLUHG� SHU� DSSOLFDEOH� DLUFUDIW� PDLQWHQDQFH� PDQXDO�� ,I� WKH� FRUURVLRQ� FDQQRW� EH�U HSDLUHG�� WKH�
JHDUER[�VKRXOG�EH�UHSODFHG��,I�FRUURVLRQ�FDQQRW�EH�LGHQWLILHG��DQG�PDJQHVLXP�ZHDU�PHWDO� OHYHOV�FRQWLQXH�WR�
LQFUHDVH�LQWR�WKH�DEQRUPDO�UDQJH��WKH�JHDUER[�VKRXOG�EH�UHSODFHG��/DE�SHUVRQQHO�PD\�UHTXLUH�PRUH�IUHTXHQW�
VDPSOLQJ� LI� D�W UHQGLQJ� DQDO\VLV� LQGLFDWHV� WKH�PDJQHVLXP�ZHDU�PHWDO� OHYHO�PD\� H[FHHG� WKH� DEQRUPDO� UDQJH�
EHIRUH�WKH�QH[W�UHJXODUO\�VFKHGXOHG�VDPSOLQJ�LV�GXH��
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�
F�� ,QERDUG� UHWHQWLRQ� SODWH�RXWSXW� JHDU� VSOLQH� ZHDU� �� :HDU� RI� WKH� LQERDUG� LQWHQWLRQ� SODWH�RXWSXW� JHDU�

VSOLQHV�LV�FKDUDFWHUL]HG�E\�DQ�LQFUHDVH�LQ�WKH�OHYHOV�RI�7L��WLWDQLXP���$O��DOXPLQXP���DQG�$J��VLOYHU��ZHDU�PHWDOV��
$Q�LQFUHDVH�LQ�DOXPLQXP�ZHDU�PHWDO�OHYHOV�DORQH��ZLWKRXW�DQ�DFFRPSDQ\LQJ�ULVH�LQ�WLWDQLXP�ZHDU�PHWDO�OHYHOV��
GRHV�QRW�H[SOLFLWO\�LQGLFDWH�VSOLQH�ZHDU��7LWDQLXP�DQG�RU�DOXPLQXP�OHYHOV�PD\�EH�LQ�WKH�PDUJLQDO�KLJK�UDQJH�RQ�
QHZ�JHDUER[HV��OHVV�WKDQ�����IOLJKW�KRXUV�VLQFH�QHZ�RYHUKDXOHG��GXH�WR�QRUPDO�EUHDN�LQ�ZHDU�RI�WKH�LQWHUQDO�
FRPSRQHQWV��,I�VSOLQH�ZHDU�LV�VXVSHFWHG��WLWDQLXP�LQ�WKH�KLJK�DEQRUPDO�UDQJH���UHFRPPHQG�WKDW�WKH�6TXDGURQ�
SHUIRUP� DQ� LQERDUG� UHWHQWLRQ� SODWH� QXW� EROW� WRUTXH� FKHFN�� DQG� UHSRUW� WKHLU� ILQGLQJV� �EROW� WRUTXHV�� DQG�
REVHUYDWLRQV� WR� WKH� ODE�� 'R� QRW� UHFRPPHQG� UHPRYDO� RI� WKH� LQERDUG� UHWHQWLRQ� SODWH� WR� LQVSHFW� WKH� VSOLW�
FRQHV�VSOLQHV��7KLV�DFWLRQ�VKRXOG�RQO\�EH�WDNHQ�DV�D�GLUHFW�UHVXOW�RI�WKH�WRUTXH�FKHFN��,I�QR�DFWLRQ�LV�UHTXLUHG�
IURP� WKLV� FKHFN�� FRQWLQXH� WR� WUDFN� WLWDQLXP� OHYHOV�� 'R� QRW� UHFRPPHQG� IXUWKHU� DFWLRQ� XQOHVV� WLWDQLXP� OHYHOV�
LQFUHDVH� RYHU� DQ�DG GLWLRQDO� ���� IOLJKW� KRXUV�� ,I� WKH� OHYHOV� LQFUHDVH� RYHU� WKLV� LQWHUYDO�� UHFRPPHQG� DQRWKHU�
LQERDUG�UHWHQWLRQ�SODWH�QXW�EROW�LQSXW�IODQJH�QXW�WRUTXH�FKHFN�EH�DFFRPSOLVKHG��
�

G�� 6SOLW�FRQH�ZHDU���:HDU�RI�WKH�VSOLW�FRQHV�LV�QRW�HDVLO\�LGHQWLILHG�LQ�WKH�WDLO�URWRU�JHDUER[��:HDU�RI�WKH�
VSOLW� FRQHV� ZRXOG� UHVXOW� LQ� DQ�L QFUHDVH� LQ� FRSSHU� DQG� DOXPLQXP�ZHDU�PHWDO� OHYHOV�� +RZHYHU�� LQFUHDVHV� LQ�
FRSSHU�ZHDU�PHWDO� OHYHOV�GXH�WR�ZHDU�RI� WKH�SLWFK�FRQWURO�VKDIW�EXVKLQJ�XVXDOO\�PDVNV�DQ\� LQFUHDVH� LQ�FRSSHU�
OHYHOV� DVVRFLDWHG� ZLWK� ZHDU� RI� WKH� VSOLW� FRQHV�� 7KH� SUHVHQFH� RI� KLJK� OHYHOV� RI� DOXPLQXP� LQ� VSHFWURPHWULF�
DQDO\VLV�LV�QRW�LQGLFDWLYH�RI�VSOLW�FRQH�ZHDU��:HDU�RI�WKH�LQERDUG�UHWHQWLRQ�SODWH�VSOLQH�DQG�RI�WKH�SLWFK�FRQWURO�
VKDIW�EXVKLQJ�DOVR�FRQWULEXWH�WR�KLJK�DOXPLQXP�ZHDU�PHWDOV�OHYHOV��
�

H�� 3LWFK� FRQWURO� VKDIW� EXVKLQJ� ZHDU� ±�:HDU� RI� WKLV� EXVKLQJ� LV� FKDUDFWHUL]HG� E\� KLJK� �LQ� VRPH� FDVHV�
H[WUHPHO\�KLJK�±�XS�WR�����330�� OHYHOV�RI�FRSSHU�DQG��XS�WR����330��RI� LURQ�ZHDUPHWDO� LQ� WKH�RLO�VDPSOHV���
7KLV� LV� HVSHFLDOO\� FRPPRQ� RQ�QH Z�� RYHUKDXOHG�� RU� '/,� �'HSRW� /HYHO� ,QVSHFWHG�� JHDUER[HV�� �7 KLV� ZHDU� LV�
H[SHFWHG�GXH� WR�QRUPDO�ZHDU�LQ�DQG� LV�QRW� FDXVH� IRU�DGGLWLRQDO�PDLQWHQDQFH�� �7KH�6TXDGURQ� LV� UHTXLUHG� WR�
SHUIRUP�D�GLPHQVLRQDO�LQVSHFWLRQ�RI�WKLV�EXVKLQJ�IRU�ZHDU�HYHU\�����KRXUV����
%HFDXVH�ZHDU�LV�FRPPRQ�DQG�UHJXODU�VFKHGXOHG�LQVSHFWLRQV�JDJH�ZHDU�RQ�WKH�RLOLWH�EXVKLQJ��QR�PDLQWHQDQFH�
DFWLRQ� LV� UHFRPPHQGHG� IRU� FRSSHU�RU� FRSSHU�DFFRPSDQLHG�E\�RWKHU� FULWLFDO�ZHDUPHWDOV� �VHH�VXSSOHPHQWDU\�
LQIRUPDWLRQ�IRU�DSSOLFDEOH�ZHDUPHWDO����$IWHU�WKH�LQLWLDO�����IOLJKW�KRXUV��PDLQWHQDQFH�DFWLRQ�VKRXOG�EH�OLPLWHG�WR�
RLO�FKDQJH� LI� WKH�FRSSHU� OHYHO�H[FHHGV�����330��SURYLGHG�RWKHU�FULWLFDO�ZHDUPHWDOV�DUH�QRW� LQYROYHG�� �2WKHU�
VRXUFHV�RI�FRSSHU�LQ�WKH�WDLO�JHDUER[�DUH�WKH�DOXPLQXP�EURQ]H�VSOLW�FRQHV�RQ�WKH�LQERDUG�UHWHQWLRQ�SODWH�DQG�
WKH�FDJH�PDWHULDO�RQ�WKH�GXSOH[�EDOO�EHDULQJ�LQ�WKH�WDLO�URWRU�VHUYR�FRXSOLQJ���6SOLW�FRQHV�FDQ�FRQWULEXWH�FRSSHU�
DQG�DOXPLQXP�LI�ZHDU�IUHWWLQJ�RFFXUV��VHH�VXSSOHPHQWDU\�LQIRUPDWLRQ�IRU�DOXPLQXP����7KH�GXSOH[�EDOO�EHDULQJ�
LV�LQVLGH�WKH�SLWFK�FKDQJH�VKDIW�DQG�LV�QRW�QRUPDOO\�H[SRVHG�WR�RLO�IORZ���$IWHU�����KRXUV�RI�RSHUDWLRQV��VLQFH�
QHZ�� RYHUKDXO� RU� '/,�� D� GLPHQVLRQDO� LQVSHFWLRQ� RI� WKH� EXVKLQJ� 2'� PD\� DOVR� EH�U HFRPPHQGHG� ZKHQ� WKH�
FRSSHU�OHYHO�H[FHHGV����330�IRU�WZR�FRQVHFXWLYH����KRXU�VDPSOLQJ�SHULRGV��
�
��� 7KH�6TXDGURQ�VKRXOG�XVH�WKH�IROORZLQJ�GUDLQ�DQG�IOXVK�SURFHGXUHV�WR�LQVXUH�DOO�FRQWDPLQDQWV�ZHDU�PHWDOV�
DUH�UHPRYHG�IURP�WKH�LQVLGH�RI�WKH�JHDUER[��
�

D�� 5HPRYH�ILOOHU�FDS��
�

E�� 'UDLQ�JHDUER[��
�

F�� 5HPRYH�FKLS�GHWHFWRU�VHOI�FORVLQJ�YDOYH��
�

G�� 3ODFH�D�IXQQHO�XQGHU�WKH�FKLS�GHWHFWRU�VHOI�FORVLQJ�YDOYH�RSHQLQJ��3ODFH�D���JDOORQ�FRQWDLQHU�XQGHU�WKH�
IXQQHO��
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�
CAUTION 

�
'DPDJH� WR� HTXLSPHQW�ZLOO� RFFXU� LI� IRUHLJQ�REMHFWV�HQWHU�JHDUER[��)RUHLJQ�REMHFWV�PD\�
HQWHU�JHDUER[�ZKHQ�WDLO�URWRU�VHUYR�LV�UHPRYHG��(QVXUH�WKDW�QR�IRUHLJQ�REMHFWV�HQWHU�WKH�
JHDUER[�GXULQJ�SHUIRUPDQFH�RI�WKLV�WDVN��

�
H�� 5HPRYH�WDLO�URWRU�VHUYR��

�
I�� ,QVSHFW�LQVLGH�RI�WDLO�URWRU�JHDUER[��HVSHFLDOO\�WKH�LQVLGH�GLDPHWHU�RI�WKH�LQSXW�EHYHO�SLQLRQ��IRU�EXLOGXS�RI�

VOXGJH�DQG�GHEULV�DFFXPXODWLRQ��5HPRYH�VOXGJH�GHEULV�XVLQJ�D�FOHDQ�GU\�FORWK��,QVXUH�QR�GHEULV�LV�OHIW�LQVLGH�WKH�
JHDUER[��
�

J�� )OXVK�JHDUER[�ZLWK�FOHDQ� OXEH�RLO��5HSHDW�XVLQJ�FOHDQ�RLO�XQWLO�RLO�GUDLQHG�IURP�JHDUER[� LV�FOHDQ�ZLWK�QR�
WUDFH�RU�GHEULV��,QVXUH�RLO�VWUHDP�LV�GLUHFWHG�DJDLQVW�HQWLUH�LQVLGH�RI�JHDUER[�WR�LQVXUH�DOO�GHEULV�LV�IOXVKHG�IURP�WKH�
JHDUER[��
�

K�� ,QVWDOO�FKLS�GHWHFWRU�VHOI�FORVLQJ�YDOYH��FKLS�GHWHFWRU��DQG�HOHFWULFDO�FRQQHFWRU��
�

L�� ,QVWDOO�WDLO�URWRU�VHUYR��
�

M�� )LOO�JHDUER[�ZLWK�SURSHU�DPRXQW�RI�RLO��
�
N�� 5HLQVWDOO�ILOOHU�FDS��

�
O�� 0DNH�VXUH�DUHD�LV�FOHDQ�DQG�IUHH�RI�IRUHLJQ�PDWHULDO��

�
�
�
�
�
�
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�
-2$3�$720,&�(0,66,21�52752'(�
�

)H� $J� $O� &U� &X� 0J� %� 6L� =Q�

$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

��� �� ��� � �� ��� � �� �

1RUPDO�5DQJH� ����� ����� ����� � ����� ����� � ����� �

0DUJLQDO�5DQJH�� ������ ������ ������ � ������ ������ � ������ �

+LJK�5DQJH� ������ ������ ������ � ������ ������ � ������ �

$EQRUPDO� ���� ���� ���� � ���� ���� ���� ���� ����

�
:DWHU�/LPLW����������RU�������330�DQG�FULWLFDO�ZHDU�PHWDOV�LQ�PDUJLQDO�RU�DERYH�UDQJH 
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DFFRUGDQFH�ZLWK�WKH�,(706��7KH�DEQRUPDO�ZDWHU�OLPLW�LV������330�RU�������SHUFHQW��,I�ZDWHU�FRQWHQW�H[FHHGV�WKH�
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DVVRFLDWHG�PDLQWHQDQFH�UHTXLUHPHQWV��
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NOTES 
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7KH� UHTXLUHPHQW� IRU� URXWLQH� RLO� DQDO\VLV� RQ� WKH� *7&3������� $38� ,Q� WKH� )���� VHULHV�
DLUFUDIW�KDV�EHHQ�GHOHWHG���(YDOXDWLRQ�FULWHULD�LV�EHLQJ�UHWDLQHG�IRU�UHIHUHQFH�DQG�XVH�DV�
GLUHFWHG�E\�FRJQL]DQW�DXWKRULW\��

�
�
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YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
ORFDO�ZULWWHQ�SURFHGXUHV��5HFRPPHQG�IOXVKLQJ�DQG�UHWHVWLQJ�RI�FRQWDPLQDWHG�SUH�RLOHUV��FDUWV��RU�RWKHU�UHVHUYRLUV�
ZKHUH�FRQWDPLQDWLRQ� LV� IRXQG�XQWLO� VLOLFRQ�FRQFHQWUDWLRQ� IDOOV�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�
6HFWLRQ�9,,,�� SDJH����� IRU�PRUH� LQIRUPDWLRQ��5HFRPPHQG�VHJUHJDWLRQ�RI� FRQILUPHG�RU� VXVSHFWHG�FRQWDPLQDWHG�
VWRFNV��DQG�VXEPLW�LQIRUPDWLRQ��EDWFK�QR��� ORW�QR���0,/�35)��QDWXUH�RI�SUREOHP��HWF���RQ�VXFK�VWRFNV�WKURXJK�WKH�
'HIHQVH�VXSSO\�GHILFLHQF\�UHSRUWLQJ�V\VWHP��
�
)H� 	� &U� � � � %HDULQJ�UROOHUV�DQG�UDFHV�
�
)H� 	� 1L� � � � 2LO�SXPS�JHDUV�DQG�VKDIW�
�
)H� 	� &U� 1L� � � 7XUELQH�DQG�DIW�FRPSUHVVRU�FDUERQ�VHDO�UDFHV�
� � � � � � 7XUELQH�VHFWLRQ�EHDULQJ�VSDFHU�DQG�KRXVLQJ�
� � � � � � $IW�FRPSUHVVRU�VHFWLRQ�VKDIW�DQG�EHDULQJ�PRXQW�
� � � � � � $FFHVVRU\�DVVHPEO\�FDUERQ�VHDO�URWRUV��JHDUV��VKDIWV��EHDULQJ�KRXVLQJ��UHWDLQHUV�

DQG�&DUULHUV�
� � � � � � 2XWSXW�JHDUGULYH�VHDO�UXQQHUV�DQG�EHDULQJ�UHWDLQHU�JDVNHW�VHDOV�

Downloaded from http://www.everyspec.com



NAVAIR 17-15-50.3 
TM 38-301-3 

T.O. 33-1-37-3�
CGTO 33-1-37-3 

A-275 
 

� � � � � � )RUZDUG�FRPSUHVVRU�DVVHPEO\�VKDIW�DQG�LQOHW�FRPSUHVVRU�VHDO�UDFHV�
�
*7&3��������&RQW���
�0��$�����

�
&X� � � � � � 2LO�SXPS�EXVKLQJV�
�
&X� 	� $J� � � � 7XUELQH�VHFWLRQ�EHDULQJ�FDJHV�
�
&X� 	� 6Q� � � � 2XWSXW�JHDUGULYH�EHDULQJ�FDJHV�
� � � � � � $IW�FRPSUHVVRU�VHFWLRQ�EHDULQJ�FDJHV�
� � � � � � 2LO�SXPS�JHDU�SLQV�
�
&X� 	� $J� 6Q� � � $FFHVVRU\�DVVHPEO\�EHDULQJ�FDJHV�
�
$O� 	� &X� � � � )RUZDUG�FRPSUHVVRU�DVVHPEO\�EHDULQJ�DQG�VHDO�KRXVLQJ�
� � � � � � 2LO�SXPS�ERG\��FRYHU�DQG�SODWH�DVVHPEO\�
�
0J� � � � � � $FFHVVRU\�FDVH�DVVHPEO\�
�
$O� 	� 0J� � � � 2XWSXW�JHDUGULYH�KRXVLQJ�
�
$O� 	� 1L� &U� � � 2XWSXW�JHDUGULYH�JHDUV�
�
1L� 	� &U� )H� � � 7XUELQH�ZKHHO�VKDIW�
�
6Q� 	� )H� &X� � � )RUZDUG�FRPSUHVVRU�DVVHPEO\�VOHHYH�EHDULQJ�
�
�
�

Downloaded from http://www.everyspec.com



NAVAIR 17-15-50.3 
TM 38-301-3 
T.O. 33-1-37-3�
CGTO 33-1-37-3 

A-276 
 

�
*7&3�����
*5281'�6833257�(48,30(17��1$9<��

�
-2$3�$720,&�(0,66,21�52752'(�
�

)H� $J� $O� &U� &X� 0J� %� 6L� =Q�

$EQRUPDO�7UHQG�
�330�,QFUHDVH�
LQ����KUV��

�� � � � �� � � � �

1RUPDO�5DQJH� ����� � � � ���� � � � �

0DUJLQDO�5DQJH�� ������ � � � �� � � � �

+LJK�5DQJH� ������ � � � ����� � � � �

$EQRUPDO� ���� � � � ���� � ��� ��� ���

�
(OHYDWHG�ERURQ��%��DQG�RU�]LQF��=Q��FRQFHQWUDWLRQV�XVXDOO\�LQGLFDWH�FRQWDPLQDWLRQ�ZLWK�DQRWKHU�RLO�W\SH��SULPDULO\�
0,/�35)�������5HFRPPHQG� UHVDPSOLQJ� DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I� QHZ� YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�
ZLWK� '����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV� FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG�
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%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
�EDWFK� QR��� ORW� QR��� 0,/�35)�� QDWXUH� RI� SUREOHP�� HWF��� RQ�V XFK� VWRFNV� WKURXJK� WKH� 'HIHQVH� VXSSO\� GHILFLHQF\�
UHSRUWLQJ�V\VWHP� 
�
(OHYDWHG�VLOLFRQ��6L��FRQFHQWUDWLRQ�XVXDOO\�LQGLFDWHV�FRQWDPLQDWLRQ�ZLWK�VRLO��VDQG��RU�GXVW��,I�DOXPLQXP��$O��LV�DOVR�
HOHYDWHG�� WKLV�VXJJHVWV� WKH�SUHVHQFH�RI�FOD\�RU�VRLO��5HFRPPHQG� UHVDPSOLQJ�DQG� UHWHVWLQJ� LPPHGLDWHO\�� ,I�QHZ�
YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
PDLQWHQDQFH�FKLHI��FRJQL]DQW�HQJLQHHULQJ�DXWKRULW\� �$UP\�DQG�1DY\�RQO\���DQG�RWKHU�SHUVRQQHO�DV�VSHFLILHG�E\�
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%�DQG�=Q�FRQFHQWUDWLRQV� IDOO�EHORZ�����330� 5HIHU� WR�-2$3�0DQXDO�9ROXPH� ,,�6HFWLRQ�9,,,��SDJH����� IRU�PRUH�
LQIRUPDWLRQ�� 5HFRPPHQG� VHJUHJDWLRQ� RI� FRQILUPHG� RU� VXVSHFWHG� FRQWDPLQDWHG� VWRFNV�� DQG�V XEPLW� LQIRUPDWLRQ�
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YDOXH� H[FHHGV� ���� 330�� UXQ� FKHFN�ZLWK�'����� WR� HQVXUH� SURSHU� LQVWUXPHQW� IXQFWLRQ��:KHQ� SURSHU� IXQFWLRQ� LV�
FRQILUPHG�� UHSRUW� ERWK� UHVXOWV� DQG� VXVSHFWHG� FRQWDPLQDWLRQ� ZLWK� VRLO�� VDQG�� RU� GXVW� WR� FKDLQ� RI� FRPPDQG��
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