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1. DESCRIPTION

7KH� ����� VHULHV� 00&� SURYLGHV� D� GLJLWDO� PRWRU� SURWHFWLRQ� V\VWHP� WKDW
SURYLGHV�VHYHUDO�SURWHFWLRQ�IXQFWLRQV�VXFK�DV�� WKHUPDO�SURWHFWLRQ�E\�PHDQV�RI� WKH
WKHUPDO� LPDJH� IURP� WKH� OLQH� FXUUHQWV� ������ SKDVH�WR�SKDVH� VKRUW�FLUFXLW� �����
SKDVH�WR�JURXQG� VKRUW�FLUFXLWV� ���*��� SURWHFWLRQ� DJDLQVW� ORFNHG� URWRU� ���/5��
SURWHFWLRQ�DJDLQVW� FXUUHQW�XQEDODQFH�RU� UHYHUVDO� ������ XQGHUFXUUHQW� SURWHFWLRQ� ����
DQG�PRQLWRULQJ�RI�WKH�QXPEHU�RI�VWDUWV������

7KH�UHOD\�KDV�EHHQ�LPSOHPHQWHG�XVLQJ�GLJLWDO�WHFKQRORJ\�DQG�LV�HQFORVHG�LQ
D� ����ZLGH� [� ��58�KLJK� ���� PRGXOH� �QRQ�GUDZRXW� PRGHO�� RU� ï� PRGXOH� �GUDZRXW
PRGHO��

7KH�00&�KDV�WZR�WULSSLQJ�FRQWDFWV��RQH�RI�ZKLFK�LV�QRUPDOO\�RSHQ�DQG�WKH
RWKHU�� HOHFWULFDOO\� LQVXODWHG�� LV� D� QRUPDOO\�FORVHG� FRQWDFW�� ,W� LV� SURYLGHG� ZLWK� WZR
FRQWDFWV� �12�1&�� IRU�D� WHPSHUDWXUH�SUH�DODUP��ERWK�DUH�HOHFWULFDOO\� LQVXODWHG��DQG
IHDWXUH�WKH�VDPH�FKDUDFWHULVWLFV�DV�WKH�WULSSLQJ�RQHV�� ,W�DOVR�FRQWDLQV�D�1&�FRQWDFW
IRU�DODUP�RI�WKH�GHYLFH�

7KH� LQIRUPDWLRQ� SURYLGHG� KHUHLQ� GRHV� QRW� LQWHQG� WR� FRYHU� DOO� GHWDLOV� RI
YDULDWLRQV� RI� WKH� GHVFULEHG� HTXLSPHQW� QRU� GRHV� LW� WDNH� LQWR� DFFRXQW� WKH
FLUFXPVWDQFHV�WKDW�PD\�EH�SUHVHQW�LQ�\RXU�LQVWDOODWLRQ��RSHUDWLQJ�RU�PDLQWHQDQFH
DFWLYLWLHV�

6KRXOG�\RX�ZLVK� WR� UHFHLYH� DGGLWLRQDO� LQIRUPDWLRQ�� RU� IRU� DQ\�SDUWLFXODU� SUREOHP
ZKLFK� FDQQRW� EH� VROYHG�E\� UHIHUULQJ� WR� WKH� LQIRUPDWLRQ� FRQWDLQHG� KHUHLQ�� SOHDVH
ZULWH�WR�

*(1(5$/�(/(&75,&�32:(5�0$1$*(0(17�6�$
$YGD��3LQRD����

������=DPXGLR��63$,1�
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2. MODEL LIST

'DWD�UHTXLUHG�IRU�FRPSOHWHO\�GHILQLQJ�D�W\SH�DUH�LQGLFDWHG�LQ�WKH�IUDPHG�WDEOH�
3OHDVH� VWDWH� FOHDUO\� \RXU� FKDUDFWHULVWLFV� WRJHWKHU� ZLWK� WKH� SUHFLVH� W\SH
LGHQWLILFDWLRQ�

00& � �  � ' � � �  ��  '(6&5,37,21

� ��$�SKDVH�&7����$�JURXQG�&7

� ��$�SKDVH�&7����$�JURXQG�&7

� �� $� SKDVH� &7�� ����� $� JURXQG� &7
��

� ��$�SKDVH�&7����$�JURXQG�&7

$X[LOLDU\�9ROWDJH

) ������9DF�9GF

* �������9DF�9GF

+ ��������9GF����������������9DF

& ,QGLYLGXDO�KRXVLQJ

6 $V�SDUW�RI�D�0,'�V\VWHP

���7KLV� W\SH�PXVW�EH�XVHG�RQO\�ZLWK� WRURLGDO� FXUUHQW� WUDQVIRUPHUV� IRU� WKH� QHXWUDO
FXUUHQW�VLJQDO�

7KH�SRVVLEOH�PRGHOV�DUH�

00&����'���)��&
00&����'���)��&
00&����'���)��&
00&����'���)��&
00&����'���*��&
00&����'���*��&
00&����'���*��&
00&����'���*��&
00&����'���+��&
00&����'���+��&
00&����'���+��&
00&����'���+��&

00&����'���)��6
00&����'���)��6
00&����'���)��6
00&����'���)��6
00&����'���*��6
00&����'���*��6
00&����'���*��6
00&����'���*��6
00&����'���+��6
00&����'���+��6
00&����'���+��6
00&����'���+��6
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3. OPERATING PRINCIPLES

�����00&�6HWXS

7KH�00&�FDQ�RSHUDWH�DW����RU����+]��7KH�VHWXS�XQLW�DOORZV�VHOHFWLRQ�RI� WKH
RSHUDWLQJ�IUHTXHQF\�

6HWWLQJV

7KH�VHWXS�XQLW�KDV�EHHQ�DVVLJQHG�WKH�QXPEHU����7KH�VHWWLQJV�DUH�DV�IROORZV�

���� 2SHUDWLQJ�IUHTXHQF\
5DQJH� ���25����+]

�����7KHUPDO�3URWHFWLRQ

7KH� 00&� SURWHFWLRQ� V\VWHP�� DV� PHQWLRQHG� HDUOLHU�� SURYLGHV� WKHUPDO
SURWHFWLRQ� IRU� WKUHH�SKDVH� $&� PRWRUV� E\� PHDQV� RI� WKH� WKHUPDO� LPDJH� REWDLQHG
IURP� WKH� OLQH� FXUUHQW� LQWHQVLWLHV�� 7KH�00&� UDWHG� FXUUHQW� �,Q�� LV�PXOWLSOLHG� E\� WKH
IDFWRU� WKDW� KDV� EHHQ� VHW� E\�PHDQV�RI� WKH� IURQW�PLFURVZLWFKHV� IRU� ILQGLQJ� WKH� WDS
FXUUHQW� �,V��� 7KH� SRVLWLYH� DQG� QHJDWLYH� VHTXHQFH� FXUUHQW� LQWHQVLWLHV� DUH� JLYHQ� LQ
WLPHV� ,V� �SOHDVH�VHH�VHFWLRQ�00&�)5217�(/(0(176�IRU�GHWDLOV�RQ� WKH�VHWWLQJ�RI
,V��

7KHUPDO�LPDJH�XQLW

7KH� WKHUPDO� LPDJH�XQLW�PHDVXUHV� WKH� FXUUHQW� LQWHQVLWLHV� IURP� WZR�SKDVHV� RI� WKH
PRWRU��7KH�SURWHFWHG�FLUFXLW
V�FXUUHQW� WUDQVIRUPHUV�VXSSO\� WKH�SRZHU� IRU� WKH�UHOD\
LQSXW� WUDQVIRUPHUV�� ZKLFK� UHGXFH� WKH� FXUUHQW� LQWHQVLWLHV� WR� DSSURSULDWH� OHYHOV�
7KHVH�FXUUHQW�LQWHQVLWLHV�DUH�GLJLWL]HG�E\�PHDQV�RI�DQ�$QDORJ�WR�'LJLWDO�FRQYHUWHU�
WKH�VXEVHTXHQW�SURFHVVLQJ�LV�FDUULHG�RXW�EDVHG�RQ�GLJLWL]HG�YDOXHV�

$Q� DOJRULWKP� FRQWLQXRXVO\� FDOFXODWHV� WKH� SRVLWLYH� DQG� QHJDWLYH� VHTXHQFH
FRPSRQHQW�YDOXHV�,��DQG�,���6XEVHTXHQWO\��WKHVH�YDOXHV�DUH�FRPELQHG�SURGXFLQJ�DQ
HIIHFW�HTXLYDOHQW�WR�

,HT� �√��,�����.��O���

ZKHUH�.�� LV�D� FRQVWDQW� WKDW�RYHUYDOXHV� WKH�HIIHFW�RI� WKH�QHJDWLYH�VHTXHQFH
FRPSRQHQW�,��DQG�KDV�EHHQ�VHOHFWHG�DPRQJ�WKH�YDOXHV�������������
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,Q�WKH�SUHYLRXV�IRUPXOD��WKH�QHJDWLYH�VHTXHQFH�LV�LQFOXGHG�IRU�SURWHFWLQJ�WKH
PRWRU� DJDLQVW� WKH� HIIHFWV� SURGXFHG� E\� XQEDODQFHG� FXUUHQWV�� RULJLQDWHG� IURP� WKH
RSHQLQJ�RI�RQH�SKDVH��XQEDODQFH�RI� WKH�SKDVHV�RU�SKDVH� UHYHUVDO�� ,I� OLQH� FXUUHQWV
DUH� QRW� EDODQFHG�� E\� XVLQJ� WKH� V\PPHWULFDO� FRPSRQHQWV�� ZH� FDQ� GHWHFW� WKH
DSSHDUDQFH�RI�D�IOX[�URWDWLQJ�DW�D�V\QFKURQL]HG�VSHHG�EXW�LQ�WKH�RSSRVLWH�GLUHFWLRQ�
7KLV� IOX[�SURGXFHV� LQ� WKH� URWRU�D�VXSSOHPHQWDU\�KHDWLQJ� WKDW� LV� WUDQVPLWWHG� WR� WKH
VWDWRU��SURGXFLQJ�WKH�HIIHFW�RI�DQ�RYHUORDG��7KH�00&�WKHUPDO�LPDJH�WDNHV�WKLV�HIIHFW
LQWR�DFFRXQW�DQG�SURWHFWV� WKH�PRWRU�DJDLQVW� WKH�RYHUKHDWLQJ�SURGXFHG� LQ� WKH�URWRU
DQG�WKH�VWDWRU�GXH�WR�WKH�XQEDODQFHG�FXUUHQWV��7KH�WKHUPDO�LPDJH�XQLW�SURWHFWV�WKH
PRWRU�LQ�D�VDIH�PDQQHU�XQGHU�VKRUW�WHUP�ODUJH�RYHUORDG�FRQGLWLRQV�

7KH�WKHUPDO�LPDJH�XQLW�DOVR�SURWHFWV�WKH�PRWRU�DJDLQVW�H[FHVVLYHO\�IUHTXHQW
VWDUWV��EHFDXVH�RQFH�D�WULS�KDV�RFFXUUHG��WKH�WULSSLQJ�RXWSXW�UHPDLQV�DFWLYH�XQWLO�WKH
WHPSHUDWXUH�GURSV�EHORZ�����RI�WKH�WULSSLQJ�OLPLW�

2SHUDWLRQ�PRGH

7KH�DERYH�PHQWLRQHG�HTXLYDOHQW�FXUUHQW�LQWHQVLW\�LV�SURFHVVHG�E\�PHDQV�RI
D� WKHUPDO� LPDJH� DOJRULWKP� WR� ILQG� DQ� HTXLYDOHQW� WHPSHUDWXUH� DW� HYHU\� PRPHQW�
:KHQ�WKH�7KHUPDO�,PDJH��θ��UHDFKHV�D�OLPLW�YDOXH�RI�θOLP[��LW�FDXVHV�WKH�RXWSXW�WR�WULS
DQG�WKH�UHG�75,3�/('�OLJKWV�

7KH�00&�)��UHDGLQJ�VKRZV�WKH�SHUFHQWDJH�UDWLR�EHWZHHQ�WKH�WHPSHUDWXUH�DW
D� JLYHQ� PRPHQW� DQG� WKH� OLPLW� YDOXH�� 7KLV� OLPLW� LV� WKH� WHPSHUDWXUH� DW� ZKLFK� WKH
PRWRU�ZRXOG� EH� VWDELOL]HG� DSSO\LQJ� D� V\PPHWULFDO� WKUHH�SKDVH� FXUUHQW� V\VWHP� RI
WKH�VDPH�PRGXOXV�DV�WKH�WDS�FXUUHQW��3OHDVH�VHH�VHFWLRQ�00&�23(5$7,21�IRU�WKH
GHVFULSWLRQ�RI�WKH�UHDGLQJ�GHWDLOV�

)LJXUH� �� VKRZV� WKH� RSHUDWLRQ� WLPH� DV� D� IXQFWLRQ� RI� WKH� HTXLYDOHQW� WKHUPDO
FXUUHQW�RI�WKH�WKHUPDO�LPDJH�FXUYH�IRU�D�WLPH�FRQVWDQW�τ� �����V�DQG�ZLWK�WKH�PRWRU
VWDUWLQJ�IURP�D�FROG�VWDWH�

7KH� WLPH� FRQVWDQWV� FDQ� EH� VHW� WR� ����� PLQXWHV�� ZLWK� ��PLQXWH� VWHSV�
2SHUDWLRQ� WLPHV� JUHDWHU� WKDQ� WKH� WLPH� FRQVWDQW� τ�  � �� PLQ� DUH� REWDLQHG� E\
PXOWLSO\LQJ� WKH�PDWFKLQJ� WLPHV� IRU� ��PLQXWHV� E\� WKH� DSSURSULDWH� IDFWRU�� 7KXV�� IRU
H[DPSOH��WKH�PDWFKLQJ�WLPH�IRU�τ� ���ZLOO�EH�WZLFH�WKH�PDWFKLQJ�WLPH�IRU�τ� ���

:KHQ�FRROLQJ�ZLWK�WKH�PRWRU�VWRSSHG�WDNHV�SODFH��WKH�WLPH�FRQVWDQW� WKDW� LV
XVHG�LV�GLIIHUHQW�WR�WKH�RQH�WKDW�ZLOO�EH�XVHG�IRU�FRROLQJ�WKH�PRWRU�LQ�VHUYLFH��7KLV
QHZ�WLPH�FRQVWDQW�FDQ�EH�DGMXVWHG�IURP���WR��� WLPHV�WKH�RSHUDWLRQ�WLPH�FRQVWDQW
ZLWK�WKH�PRWRU�LQ�VHUYLFH��)RU�WKH�RQO\�SXUSRVH�RI�VHOHFWLQJ�WKH�WLPH�FRQVWDQW�WKDW�LV
WR�EH�XVHG��WKH�00&�FRQVLGHUV�WKDW�WKH�PRWRU�KDV�FRPH�WR�D�VWRS�ZKHQ�WKH�SRVLWLYH
VHTXHQFH�FRPSRQHQW�LV�VPDOOHU�WKDQ�����RI�WKH�WDS�FXUUHQW
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6HWWLQJV

7KH�WKHUPDO�LPDJH�XQLW�KDV�EHHQ�DVVLJQHG�WKH�QXPEHU����,WV�VHWWLQJV�DUH�DV�IROORZV�

����� 1HJDWLYH�VHTXHQFH�FRPSRQHQW�RYHUYDOXLQJ�FRQVWDQW��.���
5DQJH�� ��WR���LQ���VWHSV�
8QLWV�� 1RQ�GLPHQVLRQDO�

����� 7LPH�FRQVWDQW��τ��
5DQJH�� )URP���WR����LQ����VWHSV�
8QLWV�� 0LQXWHV

���� 7LPH�FRQVWDQW�IRU�FRROLQJ�ZLWK�WKH�PRWRU�VWRSSHG��τ��
5DQJH� )URP���WR���LQ�O�VWHSV
8QLWV�� � WLPHV�τ��

7KLV�XQLW�FDQ�EH�GLVDEOHG�LI�GHVLUHG��WKLV�FDQ�EH�DFKLHYHG�E\�SURJUDPPLQJ�D��
YDOXH�LQ�VHWWLQJ�����

�����3RVLWLYH�6HTXHQFH�8QLW

7KH�SRVLWLYH�VHTXHQFH�FRPSRQHQW�WKDW�KDV�EHHQ�FDOFXODWHG�IURP�WKH�GLJLWL]HG
GDWD�LV�FRPSDUHG�WR�WKH�SURJUDPPHG�SLFN�XS�YDOXH��,I�LW� LV�JUHDWHU�WKDQ�WKLV�YDOXH�
WKH� SRVLWLYH� VHTXHQFH� XQLW� WLPHU� LV� VWDUWHG�� :KHQ� WKH� WLPHU� UHDFKHV� WKH
SURJUDPPHG�WLPH��WKH�WULSSLQJ�RXWSXW�LV�VHW�DQG�WKH�UHG�75,3�/('�OLJKWV�

7KH� SLFN�XS� RI� WKH� XQLW� RFFXUV� DW� ����� WKH� SURJUDPPHG� SLFN�XS� YDOXH�� LWV
UHVHWWLQJ�WDNHV�SODFH�DW�����RI�WKH�SURJUDPPHG�SLFN�XS�YDOXH�

6HWWLQJV

7KH�SRVLWLYH�VHTXHQFH�XQLW�KDV�EHHQ�DVVLJQHG�WKH�QXPEHU����,WV�VHWWLQJV�DUH�DV
IROORZV�

��� 3LFNXS�FXUUHQW�RI�WKH�LQVWDQWDQHRXV�WULS
5DQJH� )URP���WR����LQ�VWHSV�RI���
8QLWV� 7LPHV�,V�

���� 7LPLQJ�
5DQJH� )URP����WR�����LQ�VWHSV�RI��
8QLWV� PLOOLVHFRQGV

7KLV�XQLW�FDQ�EH�GLVDEOHG�LI�GHVLUHG��WKLV�FDQ�EH�DFKLHYHG�E\�SURJUDPPLQJ�D��
YDOXH�LQ�VHWWLQJ�����
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�����1HJDWLYH�6HTXHQFH�8QLW

7KH� QHJDWLYH� VHTXHQFH� XQLW� IHDWXUHV� WZR� RSHUDWLRQ� PRGHV�� DV� DQ
LQVWDQWDQHRXV�WULSSLQJ�XQLW�RU�DV�DQ� LQYHUVH� WLPH� WULSSLQJ�XQLW�� ,Q� WKH� ODWWHU�PRGH�
WKH� XQLW� PDWFKHV� WKH� FXUYH� IDPLO\� VKRZQ� LQ� ILJXUH� ��� 7KH� WZR� PRGHV� FDQQRW� EH
DFWLYH�DW�WKH�VDPH�WLPH�

,QVWDQWDQHRXV�PRGH

7KH� QHJDWLYH� VHTXHQFH� FRPSRQHQW� FDOFXODWHG� IURP� WKH� GLJLWL]HG� GDWD� LV
FRPSDUHG� WR� WKH� SURJUDPPHG� SLFN�XS� YDOXH�� ,I� LW� LV� H[FHHGHG�� WKH� QHJDWLYH
VHTXHQFH�XQLW� WLPHU� LV�VWDUWHG��:KHQ�WKH�WLPHU�UHDFKHV�WKH�SURJUDPPHG�WLPH�� WKH
WULSSLQJ�RXWSXW�DFWXDWHV�DQG�WKH�UHG�75,3�/('�OLJKWV�

7KH�SLFN�XS�RI�WKH�XQLW�RFFXUV�DW������RI�WKH�SURJUDPPHG�SLFN�XS�YDOXH��LWV
UHVHWWLQJ�WDNHV�SODFH�DW�����RI�WKH�3URJUDPPHG�SLFN�XS�YDOXH�

&XUYH�PRGH

7KH�XQLW�PDWFKHV�WKH�FXUYH�IDPLO\�VKRZQ�LQ�ILJXUH����7KH�SLFN�XS�YDOXH�RI�WKH
XQLW�FDQ�EH�VHOHFWHG�� WKLV�GRHV�QRW�FDXVH�DQ\�YDULDWLRQ�RI� WKH�FXUYH� IRUP��EXW� LW� LV
WUXQFDWHG�� WKXV� HOLPLQDWLQJ� WKH� FXUUHQW� LQWHQVLWLHV� WR� WKH� OHIW� RI� WKH� SURJUDPPHG
YDOXHV�

7KH�SLFN�XS�RI� WKH�XQLW�RFFXUV�DW������RI� WKH�SURJUDPPHG� WUXQFDWHG�YDOXH�
LWV�UHVHWWLQJ�WDNHV�SODFH�DW�����RI�WKH�SURJUDPPHG�WUXQFDWHG�YDOXH��7KH�PLQLPXP
WULSSLQJ�YDOXH�LV������RI������WKDW�LV�������

6HWWLQJV

7KH�QHJDWLYH�VHTXHQFH�XQLW�KDV�EHHQ�DVVLJQHG�WKH�QXPEHU����,WV�VHWWLQJV�DUH
DV�IROORZV�

���� 2SHUDWLRQ�PRGH�VHOHFWLRQ
�� ,QVWDQWDQHRXV
�� &XUYH

���� 3LFN�XS�YDOXH�RI�WKH�LQVWDQWDQHRXV�WULS�
5DQJH� )URP�����WR���LQ�VWHSV�RI�����
8QLWV� 7LPHV�,V�

���� ,QVWDQWDQHRXV�WULS�GHOD\�
5DQJH� )URP������WR����LQ�VWHSV�RI�����
8QLWV� VHFRQGV
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���� &XUYH�WUXQFDWHG�YDOXH
5DQJH� )URP�����WR���LQ�VWHSV�RI����
8QLWV� WLPHV�,V�

���� &XUYH�GLDO�
5DQJH� )URP������WR���LQ�VWHSV�RI������
8QLWV� 1RQ�GLPHQVLRQDO�

(DFK�RI� WKH� RSHUDWLRQ�PRGHV� FDQ� EH� GLVDEOHG� LQGHSHQGHQWO\� LI� GHVLUHG�� )RU
GLVDEOLQJ� WKH� LQVWDQWDQHRXV� PRGH�� D� �� YDOXH� LV� SURJUDPPHG� LQ� VHWWLQJ� ����� IRU
GLVDEOLQJ�WKH�FXUYH�PRGH��D���YDOXH�LV�SURJUDPPHG�LQ�VHWWLQJ������7KH�SXUSRVH�RI
WKH�V\VWHP�LV�WR�SUHYHQW�WKH�XQLW�IURP�VWDUWLQJ�LI�LQ�����D�ZURQJ�PRGH�LV�VHOHFWHG�

�����=HUR�6HTXHQFH�8QLW

7KH� ]HUR� VHTXHQFH� FXUUHQW� FRPSRQHQW� FDQ� EH� DSSOLHG� WR� WKH� UHOD\� HLWKHU
WKURXJK� D� WRURLGDO� FXUUHQW� WUDQVIRUPHU� RU� D� UHVLGXDO� FLUFXLW� RI� WKH� WKUHH� FXUUHQW
WUDQVIRUPHUV�ORFDWHG�LQ�WKH�V\VWHP�

7KLV�FXUUHQW�LV�GLJLWL]HG�DQG�FRPSDUHG�WR�WKH�SURJUDPPHG�SLFN�XS�YDOXH��,I�LW
H[FHHGV� WKLV� YDOXH�� WKH� ]HUR� VHTXHQFH� XQLW� WLPHU� LV� VWDUWHG��:KHQ� WKH� WLPHU� KDV
UHDFKHG�WKH�SURJUDPPHG�WLPH��WKH�WULS�RXWSXW�DFWXDWHV�DQG�WKH�UHG�75,3�/('�OLJKWV�

7KH�SLFN�XS�RI�WKH�XQLW�RFFXUV�DW������RI� WKH�SURJUDPPHG�SLFN�XS�YDOXH�� LWV
UHVHWWLQJ�RFFXUV�DW�����RI�WKH�SURJUDPPHG�SLFN�XS�YDOXH�

6HWWLQJV

7KH�]HUR�VHTXHQFH�XQLW�KDV�EHHQ�DVVLJQHG�WKH�QXPEHU����,WV�VHWWLQJV�DUH�DV
IROORZV�

���� 3LFN�XS�YDOXH�RI�WKH�LQVWDQWDQHRXV�WULS�
5DQJH� )URP������WR������LQ�VWHSV�RI�����
8QLW� 7LPHV�WKH�QHXWUDO�WDS�FXUUHQW��[,Q�*51��

���� 7LPLQJ�
5DQJH� )URP������WR����LQ�VWHSV�RI������
8QLWV� 6HFRQGV�

7KLV�XQLW�FDQ�EH�GLVDEOHG�LI�GHVLUHG��WKLV�FDQ�EH�DFKLHYHG�E\�SURJUDPPLQJ�D��
YDOXH�LQ�VHWWLQJ�����
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�����/RFNHG�5RWRU�DQG�([FHVVLYHO\�/RQJ�6WDUW

:KHQ�WKH�ILQH�FXUUHQW�SRVLWLYH�VHTXHQFH�FRPSRQHQW�H[FHHGV�D�SURJUDPPHG
YDOXH��D�WLPHU�LV�VWDUWHG��7KLV�WLPHU�PXVW�EH�VHW�XS�DW�OHDVW�WR�D�WLPH�VOLJKWO\�KLJKHU
WKDQ�WKH�PRWRU�VWDUWLQJ�WLPH�

:KHQ� VWDUWLQJ� WKH� PRWRU�� LI� WKH� URWRU� LV� ORFNHG� RU� EHFDXVH� RI� WKH� ORDG
FRQGLWLRQV� WKH� VWDUWLQJ� WLPH� LV� KLJKHU� WKDQ� WKH� QRUPDO� WLPH�� DW� WKH� HQG� RI� WKH
VWDUWLQJ� WLPH� D� FXUUHQW� KLJKHU� WKDQ� WKH� UDWHG� FXUUHQW� ZLOO� EH� VHQVHG�� 7KLV� LV� DQ
DEQRUPDO�FRQGLWLRQ��DQG�WKHUHIRUH�D�WULSSLQJ�VLJQDO�LV�RXWSXW�DQG�WKH�UHG�75,3�/('
OLJKWV�

7KH�SLFN�XS�RI�WKH�XQLW�RFFXUV�DW������RI� WKH�SURJUDPPHG�SLFN�XS�YDOXH�� LWV
UHVHWWLQJ�RFFXUV�DW�����RI�WKH�SURJUDPPHG�SLFN�XS�YDOXH�

6HWWLQJV

7KH� ORFNHG� URWRU� XQLW� KDV� EHHQ� DVVLJQHG� WKH� QXPEHU� ��� ,WV� VHWWLQJV� DUH� DV
IROORZV�

���� 3LFN�XS�YDOXH�RI�WKH�LQVWDQWDQHRXV�WULS�
5DQJH� )URP���WR���LQ�VWHSV�RI�����
8QLW� 7LPHV�,V

���� 7LPLQJ�
5DQJH� )URP���WR����LQ�VWHSV�RI��
8QLWV� 6HFRQGV�

7KLV�XQLW�FDQ�EH�GLVDEOHG�LI�GHVLUHG��WKLV�FDQ�EH�DFKLHYHG�E\�SURJUDPPLQJ�D��
YDOXH�LQ�VHWWLQJ�����

�����8QGHUFXUUHQW�8QLW

:KHQ� WKH�SRVLWLYH� VHTXHQFH� FRPSRQHQW� GURSV�EHORZ�D� SURJUDPPHG� YDOXH�
EXW�LV�KLJKHU�WKDQ�����RI�WKH�WDS�FXUUHQW�YDOXH��WKLV�XQLW�LV�VWDUWHG��:KHQ�WKH�WLPHU
UHDFKHV�WKH�SURJUDPPHG�WLPH�� WKH�WULSSLQJ�RXWSXW�RSHUDWHV�DQG�WKH�UHG�75,3�/('
OLJKWV�

7KH�SLFN�XS�RFFXUV�ZKHQ�WKH�FXUUHQW�LV�OHVV�WKDQ�WKH�SURJUDPPHG�YDOXH�DQG
JUHDWHU�WKDQ�����RI�WKH�WDS�FXUUHQW�YDOXH��7KH�XQLW�LV�UHVHW�LI�WKH�FXUUHQW�UHDFKHV�D
YDOXH�KLJKHU�WKDQ������RI�WKH�SURJUDPPHG�YDOXH�RU�GURSV�EHORZ�������RI�WKH�WDS
FXUUHQW�YDOXH�
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6HWWLQJV

7KH�XQGHUFXUUHQW�XQLW�KDV�EHHQ�DVVLJQHG�WKH�QXPEHU����,WV�VHWWLQJV�DUH�DV�IROORZV�

���� 3LFN�XS�YDOXH�RI�WKH�LQVWDQWDQHRXV�WULS�
5DQJH� )URP����WR����LQ�VWHSV�RI���
8QLW� 7LPHV�,V�DV�D�SHUFHQWDJH�YDOXH

���� 7LPLQJ�
5DQJH� )URP�����WR����LQ�VWHSV�RI�����
8QLWV� 6HFRQGV�

7KLV�XQLW�FDQ�EH�GLVDEOHG�LI�GHVLUHG��WKLV�FDQ�EH�DFKLHYHG�E\�SURJUDPPLQJ�D��
YDOXH�LQ�VHWWLQJ�����

�����&RQWURO�8QLW�IRU�0RQLWRULQJ�WKH�1XPEHU�RI�6WDUWV

7KLV�XQLW�GHWHFWV�WKH�QXPEHU�RI�PRWRU�VWDUWV�DQG�SUHYHQWV�WKDW��ZLWKLQ�D�JLYHQ
WLPH�� D� QXPEHU� RI� VWDUWV� JUHDWHU� WKDQ� D� SURJUDPPHG� YDOXH� LV� FDUULHG� RXW�� 7KH
GHWHFWHG�VWDUWV� DUH� HQWHUHG� LQWR� D� �7LPH�ZLQGRZ��RI� SURJUDPPDEOH� GXUDWLRQ�� )RU
H[DPSOH�� LI� WKH� ZLQGRZ� GXUDWLRQ� LV� SURJUDPPHG� WR� ���PLQXWHV�� D� VWDUW� UHPDLQV
LQVLGH�WKH�ZLQGRZ�GXULQJ�WKH�WZHQW\�PLQXWHV�DIWHU�WKH�VWDUW�LV�GHWHFWHG��:KHQ�WKHUH
LV�D�QXPEHU�RI�VWDUWV�HTXDO� WR� WKH�SURJUDPPHG�YDOXH� LQ� WKH�ZLQGRZ�� WKH�XQLW�ZLOO
WULS�LI�WKH�PRWRU�FRPHV�WR�D�VWRS��WR�SUHYHQW�LW�IURP�UHVWDUWLQJ��7KH�XQLW�ZLOO�QHYHU
WULS�ZLWK�WKH�PRWRU�LQ�VHUYLFH��7KH�WULSSLQJ�RXWSXW�LV�LQGLFDWHG�E\�PHDQV�RI�WKH�UHG
75,3�/('�

2QFH� WKH� WULS� KDV� RFFXUUHG�� WKH� WULSSLQJ� RXWSXW� UHPDLQV� DFWLYH� DIWHU� D
PLQLPXP�XVHU�SURJUDPPDEOH�WLPH�VSDQ��2QFH�WKLV�WLPH�KDV�HODSVHG��LW�ZLOO�UHPDLQ
DFWLYH�ZKLOH�WKHUH�LV�LQ�WKH�WLPH�ZLQGRZ�D�QXPEHU�RI�VWDUWV�JUHDWHU�WKDQ��RU�HTXDO
WR��WKH�SURJUDPPHG�YDOXH��WKH�RQO\�ZD\�LQ�ZKLFK�D�QXPEHU�RI�VWDUWV�JUHDWHU� WKDQ
WKH�SURJUDPPHG�YDOXH� FDQ� EH� FDUULHG� RXW� LV�ZKHQ� WKH� WULSSLQJ� FRQWDFW� GRHV� QRW
VWRS�WKH�PRWRU��IRU�H[DPSOH�GXULQJ�WHVW�UXQV��

7KH�PD[LPXP�QXPEHU�RI�VWDUWV�WKDW�FDQ�EH�VWRUHG�LQ�WKH�WLPH�ZLQGRZ�LV�����,I
WKH� QXPEHU� RI� VWDUWV� H[FHHGV� WKLV� YDOXH�� WKH� �ROGHVW�� RQH� LQ� WKH� ZLQGRZ�ZLOO� EH
GHOHWHG� DQG� WKH� ODVW� VWDUW�ZLOO� WDNH� LWV� SODFH�� ,W� LV� XVHIXO� WR� WDNH� LQWR� DFFRXQW� WKLV
EHKDYLRU�ZKHQ� UXQQLQJ� WHVWV�ZKHUH� WKH� WULSSLQJ� RXWSXW� GRHV� QRW� SUHYHQW� IXUWKHU
VWDUWV�

6HWWLQJV

7KH�FRQWURO�XQLW�IRU�PRQLWRULQJ�WKH�QXPEHU�RI�VWDUWV�KDV�EHHQ�DVVLJQHG�WKH�QXPEHU
���7KH�VHWWLQJV�DUH�DV�IROORZV�
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���� 7LPH�ZLQGRZ�VSDQ
5DQJH� )URP����WR�����LQ�VWHSV�RI��
8QLW� 0LQXWHV

���� 1XPEHU�RI�SHUPLWWHG�VWDUWV�
5DQJH� )URP���WR����LQ�VWHSV�RI���
8QLWV� 6WDUWV�

���� 0LQLPXP�WULSSLQJ�FRQWDFW�RSHUDWLQJ�WLPH
5DQJH� )URP����WR�����LQ�VWHSV�RI��
8QLW� 0LQXWHV

7KLV�XQLW�FDQ�EH�GLVDEOHG�LI�GHVLUHG��WKLV�FDQ�EH�DFKLHYHG�E\�SURJUDPPLQJ�D��
YDOXH�LQ�VHWWLQJ�����

)RU� WKH�SXUSRVHV�RI�GHWHFWLQJ� WKH�QXPEHU�RI� VWDUWV�� LW� LV� FRQVLGHUHG� WKDW� WKH
PRWRU� LV�VWRSSHG�ZKHQ�WKH�SRVLWLYH�VHTXHQFH�FXUUHQW�GURSV�EHORZ������ WLPHV� WKH
WDS�FXUUHQW�YDOXH�DQG�UHPDLQV�DW�VXFK�D�YDOXH�IRU�D�FRQWLQXRXV�SHULRG�RI�WLPH�RI�DW
OHDVW�����VHFRQGV��$�VWDUW� LV�GHWHFWHG�ZKHQ��ZLWK�D�VWRSSHG�PRWRU� �LQ� DFFRUGDQFH
ZLWK�WKH�SUHYLRXV�GHILQLWLRQ�� WKH�SRVLWLYH�VHTXHQFH�FXUUHQW� LQFUHDVHV�WR�D�YDOXH�RI
�����DQG������WLPHV�WKH�WDS�FXUUHQW�YDOXH�IRU�OHVV�WKDQ�����VHFRQGV��,I�LW�LQFUHDVHV�WR
D� YDOXH� RYHU� ����� WLPHV� WKH� DERYH� PHQWLRQHG� YDOXH� DQG� UHPDLQV� IRU� RYHU� ���
VHFRQGV��EXW�GRHV�QRW�IXOILOO�WKH�VWDUWLQJ�FRQGLWLRQ��LW�LV�FRQVLGHUHG�WKDW�WKH�PRWRU�LV
LQ�RSHUDWLRQ��EXW�QR�VWDUW�RSHUDWLRQ�LV�FRXQWHG�

�����$X[LOLDU\�3RZHU�6XSSO\

7KH�DX[LOLDU\�SRZHU�VXSSO\�SURYLGHV�WKH�FRQWURO�DX[LOLDU\�YROWDJH�RI����9'&
DQG�����9'&�IRU�WKH�LQWHUQDO�FLUFXLWU\�

7KHUH�DUH�WKUHH�W\SHV��VHH�7\SH�/LVW��

)�7\SH�� ������9�$&�'&
*�7\SH�� �������9�$&�'&
+�7\SH�� ��������9�'&�����������9�$&
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4. APPLICATION

%HIRUH�D�PRWRU�SURWHFWLRQ�LV�VHOHFWHG��LW�LV�LPSRUWDQW�WR�FDUHIXOO\�EHDU�LQ�PLQG
LWV� PDLQ� FKDUDFWHULVWLFV� VXFK� DV� 3RZHU�� 2SHUDWLRQ� 9ROWDJH�� 6WDUWLQJ� &XUUHQW� DQG
'XUDWLRQ�� /RDG� FKDUDFWHULVWLFV�� PD[LPXP� WLPH� WKDW� D� ORFNHG� URWRU� FRQGLWLRQ� FDQ
H[LVW��DV�ZHOO�DV�WKH�FXUUHQW�IORZLQJ�XQGHU�WKRVH�FRQGLWLRQV��HWF�

�����5HTXLUHPHQWV�IRU�3URWHFWLQJ�D�0RWRU

%DVLFDOO\�WKHUH�DUH�WZR�FRQGLWLRQV�XQGHU�ZKLFK�WKH�PRWRU�LV�WR�EH�SURWHFWHG�

([WHUQDO�FRQGLWLRQV�

7KH\� GHSHQG� EDVLFDOO\� RQ� WKH� FRQGLWLRQV� HVWDEOLVKHG� E\� WKH� SRZHU� VXSSO\
QHWZRUN�WKH�PRWRU�LV�FRQQHFWHG�WR��DQG�WKH\�FDQ�EH�LWHPL]HG�DV�IROORZV�

− 8QEDODQFHG�QHWZRUN�YROWDJHV�
− /RZ�RSHUDWLQJ�YROWDJHV�
− 3KDVH�IDLOXUH�
− 3KDVH�LQYHUVLRQ�
− /RVV�RI�V\QFKURQL]DWLRQ��V\QFKURQRXV�PRWRUV��

,QWHUQDO�FRQGLWLRQV

7KHVH�DUH�FUHDWHG�E\�IDLOXUHV�RI�WKH�PRWRU�LWVHOI��VXFK�DV�

− %HDULQJ�IDLOXUHV�
− ,QWHUQDO�VKRUW�FLUFXLWV�
− 2YHUORDGV�

�����,QGXFWLRQ�0RWRU�&KDUDFWHULVWLFV

4.2.1. Starting Operation

'XULQJ�WKH�VWDUW�� WKH�PRWRU� LPSHGDQFH� LV�VPDOO�EHFDXVH�DQ� LQGXFWLRQ�PRWRU
HTXLYDOHQW� FLUFXLW� XQGHU� WKRVH� FRQGLWLRQV� LV� YHU\� VLPLODU� WR� WKH� RQH� RI� D
VKRUW�FLUFXLWHG�VHFRQGDU\�ZLQGLQJ� WUDQVIRUPHU� �VHH� GLDJUDP��� 7KLV� FDXVHV� WKH
VWDUWLQJ�FXUUHQW�W\SLFDOO\�WR�EH���WR���WLPHV�WKH�PRWRU�UDWHG�FXUUHQW��$OVR��WKH�PRWRU
VWDUWLQJ� WLPH� LV�DSSUR[LPDWHO\���� WR� ��� VHFRQGV�� DQG� WKH� VWDUWLQJ� FXUUHQW� UHPDLQV
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YLUWXDOO\�FRQVWDQW�GXULQJ�����RI� WKH�VWDUWLQJ� WLPH�DQG� WKHQ� LW� UDSLGO\�GHFUHDVHV� WR
WKH�UDWHG�FXUUHQW�RU�WR�WKH�FRQWLQXRXV�ORDG�FXUUHQW

:KHQ� FRQQHFWLQJ� WKH� PRWRU�� D� YHU\� KLJK� DV\PPHWULFDO� FXUUHQW� SHDN� LV
SURGXFHG��ZKLFK�FDQ� UHDFK�XS� WR� ���� WLPHV� WKH� SLFN�XS� FXUUHQW�� EXW� RI� YHU\� VKRUW
GXUDWLRQ��DSSUR[LPDWHO\�RQH�F\FOH��

,1'8&7,21�02725�(48,9$/(17�&,5&8,7�',$*5$0

,� � 0RWRU�VWDWRU�FXUUHQW
,P� � 0DJQHWL]DWLRQ�FXUUHQW
8� � 7HUPLQDO�YROWDJH
5V � 6WDWRU�UHVLVWDQFH
5U�V�� 5RWRU�UHVLVWDQFH�UHODWLYH�WR�WKH�VWDWRU
6� � 6OLS
;U� � 5RWRU�GLVSHUVLRQ�UHDFWDQFH
;V� � 6WDWRU�GLVSHUVLRQ�UHDFWDQFH
=P� � 0DJQHWL]DWLRQ�LPSHGDQFH

4.2.2. Motor in Service

$FFRUGLQJ�WR�WKH�GHVLJQ�DQG�WKH�RSWLPL]DWLRQ�FRQGLWLRQV��D�PRWRU�ZRUNLQJ�DW
FRQWLQXRXV� GXW\� F\FOH� RSHUDWHV� ZLWKLQ� LWV� KHDWLQJ� OLPLWV�� DQG� WKHUHIRUH� LW� LV
QHFHVVDU\�WR�DYRLG�WKHUPDO�RYHUORDGV�WKDW�FDQ�GDPDJH�WKH�LQVXODWLRQ��ZKLFK�LV�RQH
RI�WKH�ZHDNHVW�PRWRU�FRPSRQHQWV�

,Q� FRQWLQXRXV� GXW\�� WKH� PRWRU� KHDWV� XS� LQ� DFFRUGDQFH� WR� DQ� H[SRQHQWLDO
UHODWLRQVKLS� XS� WR� D� ILQDO� YDOXH�� EHFDXVH� KHDW� LV� FRQWLQXRXVO\� GHOLYHUHG� WR� WKH
HQYLURQPHQW��$OVR�� LQ�QRUPDO�RSHUDWLRQ� WKH�FRROLQJ� WLPH�FRQVWDQWV�DUH�VLPLODU� WR
WKH�KHDWLQJ�WLPH�FRQVWDQWV��2Q�WKH�RWKHU�KDQG�� LI� WKH�PRWRU� LV�DW�D�FRPSOHWH�VWRS
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DIWHU� KDYLQJ� EHHQ� LQ� RSHUDWLRQ�� WKH� FRROLQJ� WLPH� FRQVWDQWV� FDQ� EH� �� WR� �� WLPHV
JUHDWHU� WKDQ�WKH�KHDWLQJ� WLPH�FRQVWDQWV��7KDW� LV��D�PRWRU�ZLOO� WDNH�PRUH� WLPH� IRU
FRROLQJ�LI�LW�LV�VWRSSHG�

7KH��7LPH�FRQVWDQW���UHSUHVHQWHG�E\�τ�LV�WKH�WLPH�UHTXLUHG�IRU�D�ERG\�WKDW�LV
WR�EH�KHDWHG�IURP�DQ�LQLWLDO�WHPSHUDWXUH�θ��WR�D�ILQDO�WHPSHUDWXUH�θ∞�WR�UHDFK����
RI�WKH�UHTXLUHG�WHPSHUDWXUH�LQFUHDVH�IRU�UHDFKLQJ�θ��WKDW�LV��WKH�WLPH�WKDW�LW�ZLOO�WDNH
WR�UHDFK�WKH�LQWHUPHGLDWH�WHPSHUDWXUH�θL�IURP�WKH�WHPSHUDWXUH�θ���ZKHUH�

θ�L� �θ�����θ�∞���θ����[�����

,I� ZH� PDNH� θ�� DV� WKH� RULJLQ� RI� WHPSHUDWXUHV�� DW� D� JLYHQ� PRPHQW� WKH
WHPSHUDWXUH�ZLOO�EH�JLYHQ�E\�

θ� �θ1������H����τ����,�,1��

ZKHUH�

θ� 7HPSHUDWXUH�LQFUHDVH�DW�D�JLYHQ�WLPH
θ1� 5DWHG�WHPSHUDWXUH��WHPSHUDWXUH�UHDFKHG�LI�,� �,1�
,1 0RWRU�UDWHG�FXUUHQW
,� &XUUHQW�IORZLQJ�WKURXJK�WKH�PRWRU��0RWRU�FXUUHQW�
W� 7LPH
τ� 7LPH�FRQVWDQW
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4.2.3. Motor Overload

7KH� RYHUORDG� FRQGLWLRQ� LQ� D� PRWRU� RFFXUV� PDLQO\� XQGHU� WKH� IROORZLQJ
FRQGLWLRQV�

− :KHQ�WKH�VWDUW�LV�FDUULHG�RXW�RYHU�DQ�H[FHVVLYHO\�ORQJ�SHULRG�RI�WLPH
− :KHQ�PHFKDQLFDO�SUREOHPV�PDNH�LW�GLIILFXOW�IRU�WKH�PRWRU�WR�VWDUW�QRUPDOO\�

RULJLQDWLQJ�D�WRUTXH�YDOXH�JUHDWHU�WKDQ�WKH�UDWHG�YDOXH�
− %HFDXVH�RI�D�SKDVH�YROWDJH�IDLOXUH�

�����00&�7KHUPDO�&XUYHV

7KH�HTXDWLRQ�IRU�WKH�WHPSHUDWXUH�JLYHQ�DERYH�ZDV�

θ� �θ1������H����τ����,�,1��

7KH�00&�XVHV�DQ�HTXDWLRQ�� LQ�ZKLFK� WKH� WULSSLQJ� WLPH� LV� D� IXQFWLRQ�RI� WKH
PRWRU� FXUUHQW�� WKXV� HOLPLQDWLQJ� DOO� UHIHUHQFHV� WR� WKH� WHPSHUDWXUHV�� 7KH� WLPH
FRQVWDQW�τ�LQ�WKH�00&�LV�GHVLJQDWHG�DV�τ��

%\�PHDQV�RI�PLFURVZLWFKHV�ORFDWHG�RQ�WKH�UHOD\�IURQW�SODWH��D�WDS�FXUUHQW�FDQ
EH�SURJUDPPHG��,I�WKH�UHOD\�FXUUHQW�LV�JUHDWHU�WKDQ�WKH�SURJUDPPHG�WDS�FXUUHQW��WKH
WKHUPDO�SURWHFWLRQ�ZLOO� WULS�DIWHU�D�SHULRG�RI� WLPH�ZKLFK� LV� JLYHQ�E\� WKH� IROORZLQJ
HTXDWLRQ�

,�

W� �τ��,Q
,�����

ZKHUH�

W� � 7ULSSLQJ�WLPH
τ�� � 7LPH�FRQVWDQW
,� � ,P���,V
,P� � 0RWRU�FXUUHQW
,V� � 3URJUDPPHG�WDS�FXUUHQW

7KLV�HTXDWLRQ�FDQ�EH�DSSOLHG�RQO\� LI� WKH� UHOD\� VWDUWV� IURP� WKH� WKHUPDO� =HUR
6WDWXV��WKDW�LV��IURP�D�FRQGLWLRQ�DW�ZKLFK�D�FXUUHQW�, ��ZDV�IORZLQJ�WKURXJK�LW��,I��RQ
WKH�FRQWUDU\�� WKH� UHOD\� KDG� VWDELOL]HG� DW� D� FRQGLWLRQ� DW�ZKLFK� D� JLYHQ� FXUUHQW�ZDV
IORZLQJ� WKURXJK� LW�� WKH� YDOXH�RI�ZKLFK� LV� VPDOOHU� WKDQ� WKH� UDWHG� FXUUHQW�� DQG� DW� D
JLYHQ�PRPHQW�WKH�FXUUHQW�LQFUHDVHV�XS�WR�D�YDOXH�JUHDWHU�WKDQ�WKH�UDWHG�FXUUHQW��WKH
WULSSLQJ� WLPH� IURP� WKH�PRPHQW� DW�ZKLFK� WKH� LQFUHDVH� WDNHV� SODFH� LV� JLYHQ�E\� WKH
HTXDWLRQ�
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,����,�H
W� �τ��,Q

,�����

ZKHUH�

,H� � ,PH���,V
,PH� � &XUUHQW�DW�ZKLFK�WKH�PRWRU�KDG�VWDELOL]HG
,V� � 3URJUDPPHG�WDS�FXUUHQW

DQG�WKH�UHVW�RI�WKH�V\PEROV�KDYH�WKH�VDPH�PHDQLQJ�DV�LQ�WKH�SUHYLRXV�HTXDWLRQ�

,Q�WKHVH�HTXDWLRQV��,P�LV�GHILQHG�DV�IROORZV�

,P� �√��,�����.��O���

ZKHUH�

,�� 3RVLWLYH�VHTXHQFH�FRPSRQHQW
,��� 1HJDWLYH�VHTXHQFH�FRPSRQHQW

,W�KDV�EHHQ�IRXQG�WKDW�WKLV�HTXDWLRQ�DGHTXDWHO\�UHSUHVHQWV�WKH�LQSXW�FXUUHQW
QHJDWLYH�VHTXHQFH�FRPSRQHQW�HIIHFWV�RQ�WKH�PRWRU��7KH�FRQVWDQW�.��LV�DQ� LQWHJHU
YDOXH�SURJUDPPDEOH�IURP���WR���

7KHVH�HTXDWLRQV�VKRZ�WKH�WKHRUHWLFDO�FXUYHV�RQ�ZKLFK�WKH�00&�LV�EDVHG��7KH
WKHUPDO�LPDJH�XQLW�ZRUNV�LQ�DFFRUGDQFH�WR�WKH�FXUYH�VKRZQ�LQ�ILJXUH����ZKLFK�YHU\
FORVHO\�PDWFKHV�WKH�WKHRUHWLFDO�YDOXHV�

,P�LV�FDOOHG��(TXLYDOHQW�WKHUPDO�FXUUHQW��DQG�ZH�UHSUHVHQW�LW�E\�,HT

�����'LJLWDO�3URWHFWLRQ�6\VWHP�$SSOLFDWLRQ�5DQJH

7KH�00&�SURWHFWV�WKH�PRWRU�DJDLQVW�

− 2YHUORDG�DQG�WHPSHUDWXUH�H[FHVV�E\�PHDQV�RI�WKH�WKHUPDO�LPDJH�XQLW�
− 3KDVH�WR�SKDVH� IDXOWV�� E\� PHDQV� RI� WKH� SRVLWLYH� VHTXHQFH� LQVWDQWDQHRXV

RYHUFXUUHQW�WULS�
− /RFNLQJ�RI�WKH�URWRU�DQG�DQ�H[FHVVLYHO\�ORQJ�VWDUW��E\�PHDQV�RI�D�VHSDUDWH

SRVLWLYH�VHTXHQFH�RYHUFXUUHQW�WULS�XQLW�
− 6WDUWLQJ�LQ�VLQJOH�SKDVH��E\�PHDQV�RI�D�QHJDWLYH�VHTXHQFH�RYHUFXUUHQW�WULS

XQLW�
− *URXQG�IDXOWV��E\�PHDQV�RI�D�]HUR�VHTXHQFH�RYHUFXUUHQW�WULS�XQLW�
− 3XPS�QR�ORDG�RSHUDWLRQ��E\�PHDQV�RI�DQ�XQGHUFXUUHQW�XQLW�
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− ([FHVVLYH�IUHTXHQF\�RI�VWDUWV��E\�PHDQV�RI�D�FRQWURO�XQLW�IRU�PRQLWRULQJ�WKH
QXPEHU�RI�VWDUWV�

�����$SSOLFDWLRQ�&ULWHULD�RI�WKH�2YHUORDG�3URWHFWLRQ

)RU�WKH�FRUUHFW�UHJXODWLRQ�RI�WKH�WKHUPDO�HOHPHQW��ZH�ZLOO�KDYH�WR�DFW�XSRQ�D
VHOHFWLRQ� RI� WKH� LQSXW� FXUUHQW� �UHOD\� WDS� FXUUHQW�� ,V�� DV� ZHOO� DV� XSRQ� WKH� WKHUPDO
HOHPHQW�WLPH�FRQVWDQW�

(YHU\� HOHFWULF�PRWRU� KDV� D� UDWHG� FXUUHQW� �,0��� ZKLFK� FDQ� IORZ� WKURXJK� LW� LQ
VXFK� D� ZD\� WKDW� LW� FDQ� ZRUN� LQGHILQLWHO\� ZLWKRXW� EHLQJ� GDPDJHG�� ,W� DOVR� KDV� D
PD[LPXP�RYHUORDG�YDOXH��6��WKDW�LV�H[SUHVVHG�LQ�WLPHV�,0� ��:LWK�WKHVH�WZR�YDOXHV
ZH�PXVW�GHOLPLW�WKH�UHOD\�LQSXW�FXUUHQW�VHWWLQJ�

7KH�UHOD\�PHDVXUHPHQW�HUURU�GHWHUPLQHV��IRU�D�JLYHQ�WDS�FXUUHQW��DQ�DUHD�LQ
ZKLFK�WKH�WULSSLQJ�FDQ�RFFXU��6LQFH�WKH�00&�HUURU�LV�±����WKH�WULSSLQJ�UDQJH�FRYHUV
IURP��������,V��≈�����,V��XS�WR��������,V��≈�����,V��

00&�75,33,1*�5$1*(

7KH�PDLQ�FULWHULRQ�WKDW�PXVW�EH�WDNHQ�LQWR�DFFRXQW�LV�DV�IROORZV�� WKH�WULSSLQJ
UDQJH�PXVW� OLH� XQGHU� WKH�PRWRU�PD[LPXP� RYHUORDG� UDQJH�� ,Q� WKLV�ZD\� LW� FDQ� EH
HQVXUHG�WKDW�WKH�UHOD\�ZLOO�WULS�LI�WKH�FXUUHQW�H[FHHGV�WKH�PD[LPXP�RYHUORDG�YDOXH�
WKHUHE\�HQVXULQJ�DQ�DGHTXDWH�PRWRU�SURWHFWLRQ�

7KH�VHFRQG�FULWHULRQ� WKDW�PXVW�EH�ERUQH� LQ�PLQG� LV�DV� IROORZV�� WKH� WULSSLQJ
UDQJH�PXVW� OLH�DERYH�WKH�QRPLQDO�FXUUHQW� LQWHQVLW\�� ,Q� WKLV�ZD\�ZH�ZLOO�XWLOL]H� WKH
PRWRU�RSHUDWLRQ�UDQJH�LQ�DQ�RSWLPXP�PDQQHU�
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,I� WKH�PRWRU�FKDUDFWHULVWLFV�DUH�VXFK� WKDW�ERWK� FULWHULD� FDQQRW� EH�PHW� DW� WKH
VDPH� WLPH�� WKH�PDLQ� FULWHULRQ� KDV� SUHIHUHQFH� RYHU� WKH� VHFRQG� RQH� DQG� ZH�PXVW
WUDGH� RII� RQH� SDUW� RI� WKH� ZRUNLQJ� UDQJH� ZLWK� WKH� PRWRU� RYHUORDG� SURWHFWLRQ� IRU
RYHUORDG�OHYHOV�WKDW�FDQQRW�EH�VXSSRUWHG�

$Q�DSSOLFDWLRQ�H[DPSOH�RI�WKHVH�FULWHULD�LQ�WZR�SDUWLFXODU�FDVHV�IROORZV�

)RU�WKH�DGMXVWPHQW�RI�WKH�VHWWLQJ�FXUUHQW��WKH�IROORZLQJ�GDWD�DUH�UHTXLUHG�

6� 0D[LPXP�SHUPLVVLEOH�RYHUORDG��)RU�H[DPSOH��LI�D�����RYHUORDG�LV�DOORZHG�
6� �����

,0� � 0RWRU�UDWHG�FXUUHQW�DW�IXOO�ORDG

57,� � 7UDQVIRUPDWLRQ�UDWLR�RI�WKH�OLQH�FXUUHQW�WUDQVIRUPHUV�

,1� � 5HOD\�UDWHG�FXUUHQW�

([DPSOH��

/HW�XV�DVVXPH�D�PRWRU�ZLWK�WKH�IROORZLQJ�FKDUDFWHULVWLFV�

3RZHU� ����+3
9ROWDJH� �����9
(IILFLHQF\�� η� �����
3RZHU�IDFWRU� FRV�ϕ� �����
0D[LPXP�SHUPLVVLEOH�RYHUORDG�����
6WDUWLQJ�WLPH� ���VHF�
0D[LPXP�WLPH�ZLWK�ORFNHG�URWRU� ���VHF
6WDUWLQJ�FXUUHQW� ��WLPHV�WKH�UDWHG�FXUUHQW
7UDQVIRUPDWLRQ�UDWLR����������
00&�UDWHG�FXUUHQW� �$

7KH�PRWRU�UDWHG�FXUUHQW�LV�FRPSXWHG�DV�IROORZV�

3RW��.:�� √��9,0�η�FRV��� �3RW��&9��[������

���[���������������������������
,0� ����������������������[����������[���������������≈�������$

�����[������������√������������N9

1RZ� WKLV� UDWHG� FXUUHQW� LV� FRQYHUWHG� WR� UHOD\� UHDGLQJ� YDOXHV�� )RU� VXFK� D
SXUSRVH�� ZH� PXVW� WDNH� LQWR� DFFRXQW� WKH� ILQH� FXUUHQW� WUDQVIRUPHU� WUDQVIRUPDWLRQ
UDWLR�DV�ZHOO�DV�WKH�00&�UDWHG�FXUUHQW��ZH�ZLOO�GHVLJQDWH�,P�WKH�PRWRU�UDWHG�FXUUHQW
VHHQ�E\�WKH�00&��H[SUHVVHG�LQ�WLPHV�WKH�00&�UDWHG�FXUUHQW�
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,0
,P� 

57,�[�,1

LQ�WKLV�FDVH�

����
,P� ��������������������� �������

�������[��

WKHUHIRUH��WKH�PD[LPXP�RYHUORDG�FXUUHQW�KDV�D�YDOXH�RI�

�����[�������� �������

LQ�RUGHU�WR�FRPSO\�ZLWK�WKH�PDLQ�FULWHULRQ��WKH�FXUUHQW�,V�PXVW�EH�OHVV�WKDQ�RU�HTXDO
WR�

������������� �������

2Q�WKH�RWKHU�KDQG��LQ�RUGHU�WR�FRPSO\�ZLWK�WKH�VHFRQG�FULWHULD��WKH�FXUUHQW�,V�PXVW
EH�JUHDWHU�WKDQ�RU�HTXDO�WR�

�������������� ������

7KXV��,V�PXVW�EH�VHW�WR�D�YDOXH�VHOHFWHG�EHWZHHQ�������DQG���������:H�VHOHFW
�����IRU�ZKLFK�ZH�PRYH�DOO�IURQW�SDQHO�PLFURVZLWFKHV�WR�WKH�OHIW�H[FHSW�IRU�WKH�RQHV
WKDW�DUH�PDUNHG�DV�����DQG�WKH�RQH�PDUNHG�DV������ZKLFK�JLYH�XV�D�VXP�RI�����������
������� ������,Q�WKH�ILJXUH��WKH�WULSSLQJ�UDQJH�IRU�WKLV�VHWWLQJ�LV�VKRZQ�

75,33,1*�5$1*(���(;$03/(��
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([DPSOH��

/HW�XV�DVVXPH�D�PRWRU�ZLWK�WKH�IROORZLQJ�FKDUDFWHULVWLFV�

3RZHU������+3
9ROWDJH������9
(IILFLHQF\��η� �����
3RZHU�IDFWRU��FRV�φ� �����
0D[LPXP�SHUPLVVLEOH�RYHUORDG�����
7UDQVIRUPDWLRQ�UDWLR�������������
00&�UDWHG�FXUUHQW���$

7KH�PRWRU�UDWHG�FXUUHQW�LV�FRPSXWHG�DV�IROORZV�

3RW��.:�� √��9,0�η�FRV�ϕ� �3RW��&9��[������

���[���������������������������
,0� ����������������������[����������[���������������≈������$

�����[�������������√�������������N9

���
,P� ��������������������� �����

��������[��

7KH�PD[LPXP�RYHUORDG�FXUUHQW�LV�DV�IROORZV�

����[������ ������

,Q�RUGHU�WR�FRPSO\�ZLWK�WKH�PDLQ�FULWHULRQ��WKH�FXUUHQW�,V�PXVW�EH�OHVV�WKDQ�RU�HTXDO
WR�

������������ ������

,Q�RUGHU�WR�FRPSO\�ZLWK�WKH�VHFRQG�FULWHULRQ��WKH�FXUUHQW�,V�PXVW�EH�JUHDWHU�WKDQ�RU
HTXDO�WR�

������������ �������

,W�LV�QRW�SRVVLEOH�WR�FRPSO\�ZLWK�ERWK�FULWHULD�DW�WKH�VDPH�WLPH��DQG�WKHUHIRUH
ZH�ZLOO�JLYH�SULRULW\�WR�WKH�ILUVW�RQH�DQG�ZH�ZLOO�VHOHFW�,V� �������IRU�VXFK�D�SXUSRVH
ZH�PRYH�WR�WKH�OHIW�DOO�PLFURVZLWFKHV�RQ�WKH�IURQW�SDQHO�H[FHSW�IRU�WKRVH�PDUNHG�DV
����� WKH�RQH�PDUNHG�DV������DQG�WKH�RQH�PDUNHG�DV�������ZKLFK�JLYHV�XV�D�VXP�RI
������������������������� ������� ,Q� WKH�ILJXUH�EHORZ�� LW�FDQ�EH�VHHQ�WKDW� WKH� WULSSLQJ
UDQJH�RYHUODSV�D�SDUW�RI�WKH�RSHUDWLRQ�UDQJH�
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75,33,1*�5$1*(���([DPSOH��

)RU�FDUU\LQJ�RXW�WKH�WLPH�FRQVWDQW�VHWWLQJ��WKH�PDQXIDFWXUHU�PXVW�SURYLGH�WKH
WLPH�WKDW�WKH�PRWRU�WDNHV�WR�UHDFK�D�PD[LPXP�SHUPLVVLEOH�WHPSHUDWXUH�DW�D�JLYHQ
FXUUHQW��DQG�E\�PHDQV�RI�WKH�IRUPXOD�,�W� �.�ZH�ZLOO�FDOFXODWH�WKH�WLPH�FRQVWDQW�WKDW
LV�WR�EH�XVHG��/HW�XV�DVVXPH�LQ�WKH�PRWRU�LQ�H[DPSOH���WKLV�WLPH�WR�EH�����VHFRQGV
DW�����$�

$W�WKH�UHOD\�WHUPLQDOV�ZH�ZLOO�KDYH�D�FXUUHQW�RI�

����[���������� ����$

7KHUHIRUH

.� �����[������� ������

$W�WKH�FXUYH�FRUUHVSRQGLQJ�WR�τ�� �����VHFRQGV�ZH�VHOHFW�WKH�SRLQW�PDWFKLQJ��
WLPHV�WKH�WDS�FXUUHQW��EHFDXVH�LQ�D�ZRUVW�FDVH�VFHQDULR��ZKHQ�VWDUWLQJ��WKH�FXUUHQW
ZLOO� EH� �� WLPHV� WKH� UDWHG� YDOXH�� DQ� DFWXDWLRQ� WLPH� RI� ����� VHFRQGV� PDWFKHV� WKLV
SRLQW�

,� ���,0� ���[������[��� �������$

,�W� �������[������ �����
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6R�ZH�FDQ�FRQFOXGH�WKDW

.��.���� �τ��τ���� �������������� �������

$QG�WKH�WLPH�FRQVWDQW�WR�ZKLFK�WKH�PRWRU�PXVW�EH�VHW�LV��������WLPHV�JUHDWHU�WKDQ
WKH�PLQLPXP�WLPH�FRQVWDQW�

τ�� ��������[����� ������ �������PLQXWHV

7KH�FORVHVW�RQH�LV�FOHDUO\�τ�� ����PLQXWHV��ZKLFK�ZLOO�EH�WKH�VHOHFWHG�RQH�

�����3KDVH�WR�3KDVH�)DXOW�3URWHFWLRQ

6KRXOG�D�VKRUW�FLUFXLW�EHWZHHQ�D�PRWRU
V�WHUPLQDOV�RFFXU��WKH�IDXOW�FXUUHQW�LV
JHQHUDOO\�JUHDWHU�WKDQ�DQ\�QRUPDO�FXUUHQW��LQFOXGLQJ�WKH�VWDUWLQJ�FXUUHQW��,Q�JHQHUDO�
ZLWK�D� WLPLQJ�EHWZHHQ����DQG�����PV�� VXFK�DV� WKH�RQH� WKDW� WKH�00&�DOORZV�� WKH
SRVLWLYH�VHTXHQFH�SURWHFWLRQ�DFWXDWLQJ�FXUUHQW�PXVW�EH�VHOHFWHG�WR�D�YDOXH�OHVV�WKDQ
����RI� WKH�WKUHH�SKDVH�VKRUW�FLUFXLW�FXUUHQW��EXW�JUHDWHU� WKDQ������RI� WKH�VWDUWLQJ
SHDN�FXUUHQW��)RU�WKH�PRWRU�LQ�H[DPSOH����D�YDOXH�IRU�,�!!� ��� �HLJKW� WLPHV�WKH�WDS
FXUUHQW��VKRXOG�EH�VHOHFWHG�

�����*URXQG�)DXOWV

$V�D�JHQHUDO�FULWHULRQ�� IRU� WKH�]HUR�VHTXHQFH�XQLW�VHWWLQJ�D�YDOXH�RI����� WKH
JURXQG� IDXOW� PLQLPXP� FXUUHQW� DW� WKH� PRWRU� WHUPLQDOV� PXVW� EH� WDNHQ� DV� WKH
SURWHFWLRQ�RSHUDWLQJ�YDOXH�

�����/RFNHG�5RWRU�3URWHFWLRQ

$�PRWRU� ZLWK� LWV� URWRU� ORFNHG� LV� LQ� D� GDQJHURXV� VLWXDWLRQ� EHFDXVH� RI� WKH
HQRUPRXV�KHDW�ORVV�WKDW�FDQQRW�EH�GLVVLSDWHG�DW�WKH�QHFHVVDU\�UDWH�

,Q�JHQHUDO��LW�LV�QRW�SRVVLEOH�WR�PDNH�D�GLVWLQFWLRQ�EHWZHHQ�WKLV�FRQGLWLRQ�DQG
WKH� DEQRUPDO� VWDUW� RQO\� ZLWK� WKH� FXUUHQW� DV� D� FULWHULRQ�� ,W� LV� DOVR� QHFHVVDU\� WR
PHDVXUH�WKH�WLPH�IRU�ZKLFK�WKH�FXUUHQW�H[LVWV�LQ�RUGHU�WR�VHH�LI�LW�LV�JUHDWHU�WKDQ�WKH
PRWRU�QRUPDO�VWDUWLQJ�WLPH�

7KH�PRWRU�VWDUWLQJ�WLPH�LV�DERXW����VHF�DQG�WKH�PD[LPXP�WLPH�WKDW�WKH�PRWRU
�URWRU��FDQ�UHPDLQ�ORFNHG�LV�DERXW����VHF��,W�LV�YHU\�LPSRUWDQW�WKDW�WKH�PDQXIDFWXUHU
SURYLGHV�H[DFW�WLPH�YDOXHV�
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,Q� WKH� PRWRU� LQ� FDVH� ��� D� YDOXH� EHWZHHQ� ��� DQG� ��� VHF� VKRXOG� EH
SURJUDPPHG��$�VHWWLQJ�RI����RU����VHFRQGV�ZLOO�EH�DSSURSULDWH�

�����3URWHFWLRQ�DJDLQVW�6LQJOH�3KDVH�6WDUWLQJ

7KH�QHJDWLYH�VHTXHQFH�LQVWDQWDQHRXV�WULS�XQLW�SURWHFWV�DJDLQVW� LQSXW�YROWDJH
XQEDODQFHV�� ,W� FDQ�EH�VHOHFWHG�EHWZHHQ� LQVWDQWDQHRXV�RSHUDWLRQ�RU� LQ�DFFRUGDQFH
ZLWK�WKH�LQYHUVH�WLPH�FXUYHV�RI�ILJXUH���

������3URWHFWLRQ�DJDLQVW�3XPS�3ULPLQJ�/RVV

)RU�SUHYHQWLQJ�GDPDJH�WR�SXPSV�LQ�QR�ORDG�RSHUDWLRQ��WKH�00&�LV�SURYLGHG
ZLWK� DQ� XQGHUFXUUHQW� WULSSLQJ� XQLW�� 7KLV� XQLW� FRQVWDQWO\� PRQLWRUV� WKH� SRVLWLYH
VHTXHQFH�FRPSRQHQW�YDOXH��,I�LW�GHFUHDVHV�EHORZ�WKH�SURJUDPPHG�YDOXH�D�WULSSLQJ
VLJQDO�LV�RXWSXW��H[FHSW�LI�WKH�FXUUHQW�GHFUHDVHV�EHORZ�����WKH�WDS�FXUUHQW�VHWWLQJ
OLPLW��7KH�WULSSLQJ�FDQ�EH�WLPHG�IURP�����WR����VHF

������3URWHFWLRQ�DJDLQVW�([FHVVLYHO\�)UHTXHQW�6WDUWV

,Q�RUGHU�WR�DYRLG�WKH�GDPDJH�WKDW�PD\�EH�FDXVHG�E\�WKH�DFFXPXODWLYH�HIIHFW
RI�DQ�H[FHVVLYH�QXPEHU�RI�VWDUWV�LQ�D�VKRUW�SHULRG�RI�WLPH�LQ�WKH�PRWRU��WKH�00&�LV
SURYLGHG�ZLWK�D�FRQWURO�XQLW�IRU�PRQLWRULQJ�WKH�QXPEHU�RI�VWDUWV��7KLV�XQLW�SUHYHQWV
WKH� RFFXUUHQFH� RI� D� QXPEHU� RI� VWDUWV� JUHDWHU� WKDQ� WKH� SURJUDPPHG� YDOXH� IRU� D
JLYHQ� WLPH�� ZKLFK� LV� DOVR� SURJUDPPDEOH�� ,I� WKLV� XQLW� WULSV�� WKH� WULSSLQJ� RXWSXWV
UHPDLQ� DFWLYH� IRU� D� PLQLPXP� SURJUDPPDEOH� WLPH� LQ� RUGHU� WR� DOORZ� D� UHFRYHU\
SHULRG�IRU�WKH�PRWRU�
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5. TECHNICAL SPECIFICATIONS

�����&XUUHQW�&LUFXLWV

5DWHG�FXUUHQWV

��$�RU��$�IRU�WKH�SKDVH�HOHPHQWV����$�RU���$�IRU�WKH�JURXQG�HOHPHQW��$OVR
���P$�IRU�D�VSHFLDO�JURXQG�XQLW�

7KHUPDO�FDSDFLWLHV

&RQWLQXRXV� ��[�,Q
)RU���VHFRQGV� ���[�,Q
)RU���VHFRQG� ����[�,Q

/RDGV

)RU�XQLW�W\SHV�RI�

,Q� ��$ ����9$�
,Q� ��$� ����9$�
,Q� ������$� �����9$

�����6HWWLQJ�5DQJHV

7KHUPDO�LPDJH�XQLW

7DS�FXUUHQWV��,V�
)URP������WR������[�,Q�LQ�����[,Q�VWHSV�

7LPH�FRQVWDQW��τ��
)URP���WR����PLQXWHV�LQ���PLQXWH�VWHSV�

&RROLQJ�WLPH�FRQVWDQW��ZLWK�WKH�PRWRU�VWRSSHG��τ��
��������������RU���WLPHV�τ�

1HJDWLYH�VHTXHQFH�RYHUYDOXLQJ�FRQVWDQW���.��
'LVFUHWH�YDOXHV�DPRQJ���������������DQG���

$ODUP�WHPSHUDWXUH
����RI�WKH�WULSSLQJ�WHPSHUDWXUH�
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3RVLWLYH�VHTXHQFH�XQLW

5DQJH

)URP���WR����WLPHV�WKH�VHOHFWHG�WDS�FXUUHQW�DW�WKH�WKHUPDO�LPDJH�XQLW�LQ���VWHSV�

2SHUDWLRQ�WLPH

7LPHG�IURP����WR�����PVHF�LQ���PVHF�VWHSV�

,QVWDQWDQHRXV�PRGH�QHJDWLYH�VHTXHQFH�XQLW

5DQJH

)URP�����WR���WLPHV�WKH�VHOHFWHG�WDS�FXUUHQW�DW�WKH�WKHUPDO�LPDJH�XQLW�LQ�����VWHSV�

2SHUDWLRQ�WLPH

7LPHG�IURP������WR����VHF�LQ������VHF�VWHSV�

&XUYH�PRGH�QHJDWLYH�VHTXHQFH�XQLW

7KH�VDPH�FXUYHV�DV� LQ� ILJXUH����EXW� WUXQFDWHG�ZLWK�D�YDOXH�ZKLFK�FDQ�EH�VHOHFWHG
EHWZHHQ�����DQG�����WLPHV�WKH�WDS�FXUUHQW�LQ�����VWHSV�

=HUR�VHTXHQFH�XQLW

5DQJH

)URP������WR������WLPHV�WKH�]HUR�VHTXHQFH�XQLW�UDWHG�FXUUHQW��,Q*51��LQ������VWHSV�

5DWHG�FXUUHQW

��$�RU���$�DQG����P$��RSWLRQDO��

2SHUDWLRQ�WLPH

7LPHG�IURP������WR����VHF�LQ������VHF�VWHSV�

/RFNHG�URWRU�PRQLWRULQJ�XQLW

5DQJH

)URP���WR���WLPHV�WKH�WDS�FXUUHQW�VHOHFWHG�DW�WKH�WKHUPDO�LPDJH�XQLW�LQ�����VWHSV�
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2SHUDWLRQ�WLPH

7LPHG�IURP���WR����VHF�LQ���VHF�VWHSV�

8QGHUFXUUHQW�XQLW

5DQJH

)URP�����WR�����RI�WKH�WDS�FXUUHQW�ZKLFK�KDV�EHHQ�VHOHFWHG�DW�WKH�WKHUPDO�LPDJH
XQLW��LQ�����VWHSV�

2SHUDWLRQ�WLPH

7LPHG�IURP�����WR����VHF�LQ�����VHF�VWHSV�

8QLW�IRU�PRQLWRULQJ�WKH�QXPEHU�RI�VWDUWV

5DQJH

)URP���WR����VWDUWV�LQ���VWHSV�

7LPH�ZLQGRZ

)URP����WR�����PLQXWHV�LQ���PLQXWH�VWHSV�

0LQLPXP�WLPH�ZLWK�DFWLYH�WULSSLQJ

)URP����WR�����PLQXWHV�LQ���PLQXWH�VWHSV�

�����)UHTXHQF\

���DQG����+]��XVHU�SURJUDPPDEOH�

�����7ULSSLQJ�&RQWDFWV

&ORVLQJ�FDSDFLW\� �����:��UHVLVWLYH��IRU�����VHFRQGV��ZLWK�D�PD[LPXP�RI����$
DQG�����9'&�

6ZLWFKLQJ�FDSDFLW\ ���:��UHVLVWLYH��ZLWK�D�PD[LPXP�RI��$�DQG�����9'&�
&RQWLQXRXV�FDSDFLW\ �$�ZLWK�D�PD[LPXP�RI�����9'&�
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�����$ODUP�&RQWDFWV

&ORVLQJ�FDSDFLW\� ��$�'&�GXULQJ����VHFRQGV�DQG�D�PD[LPXP�RI�����9�'&�
6ZLWFKLQJ�FDSDFLW\� ��:��LQGXFWLYH��DW�D�PD[LPXP�RI�����9�'&
&RQWLQXRXV�FDSDFLW\� ��$�

�����$FFXUDF\

2SHUDWLRQ�YDOXH� ��
2SHUDWLRQ�WLPH� ����RU�������VHF���ZKLFKHYHU�LV�JUHDWHU�

&ODVV�(�HUURU�UDWLQJ�WR�%6����IRU�FXUUHQW�YDOXHV�DQG�RSHUDWLRQ�WLPHV��(���FODVV�

�����5HSHDWDELOLW\

2SHUDWLRQ�YDOXH�� ��
2SHUDWLRQ�WLPH� ���RU�������VHF��ZKLFKHYHU�LV�WKH�JUHDWHU��

�����7HPSHUDWXUH�5DQJHV

(IIHFWLYH�UDQJH� ���&�WR�����&
2SHUDWLQJ�UDQJH� ����&�WR�����&
6WRUDJH�UDQJH ����&�WR�����&

�����$PELHQW�+XPLGLW\

8S�WR�����ZLWKRXW�GHZ�FRQGHQVDWLRQ

������,QVXODWLRQ

%HWZHHQ�HDFK�WHUPLQDO�DQG�IUDPH������� 9� $&� GXULQJ� �� PLQXWH� DW� LQGXVWULDO
IUHTXHQF\�

%HWZHHQ�LQGHSHQGHQW�FLUFXLWV� ����� 9� $&� GXULQJ� �� PLQXWH� DW� LQGXVWULDO
IUHTXHQF\�
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%HWZHHQ�HDFK�RXWSXW
FLUFXLW�WHUPLQDO� ����� 9� $&� GXULQJ� �� PLQXWH� DW� LQGXVWULDO

IUHTXHQF\�

������7\SH�7HVWV

,QWHUIHUHQFH�WHVWV

����N9�ORQJLWXGLQDO�PRGH����N9�WUDQVYHUVH�PRGH��,,,�FODVV�DFFRUGLQJ�WR�,(&�������

,PSXOVH�WHVWLQJ

��N9�SHDN�YDOXH����������VHF������-�DFFRUGLQJ�WR�,(&������

(OHFWURVWDWLF�GLVFKDUJH

$FFRUGLQJ�WR�,(&��������,,,�FODVV�

5DGLR�LQWHUIHUHQFH

$FFRUGLQJ�WR�,(&��������,,,�FODVV�

)DVW�WUDQVLHQWV

$FFRUGLQJ�WR�,(&��������,,,�FODVV�

������3RZHU�6XSSO\

7KHUH�DUH�WKUHH�W\SHV��VHH�7\SH�/LVW��

)�7\SH��������9�$&�'&
*�7\SH���������9�$&�'&
+�7\SH����������9�'&�����������9�$&

&RQVXPSWLRQ��OHVV�WKDQ�����:�DW�DOO�YROWDJHV�
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������:HLJKWV

$SSUR[LPDWH�ZHLJKW�

��1HW ��NJ
��3DFNDJH ��NJ
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6. CONSTRUCTION

�����&DVH

7KH�00&�FDVH�LV�PDGH�RI�SODWHG�VWHHO��7KH�JHQHUDO�RXWOLQH�LV�VKRZQ�LQ�ILJXUH
��

7KH� IURQW� FRYHU� LV� PDGH� RI� SODVWLF�� DQG� FDQ� EH� ILWWHG� WR� WKH� UHOD\� FDVH� E\
SUHVVLQJ�RQ�D�UXEEHU�JDVNHW�ORFDWHG�DURXQG�WKH�UHOD\��ZKLFK�SURGXFHV�D�GXVW�SURRI
VHDOLQJ�

�����(OHFWULFDO�DQG�,QWHUQDO�&RQQHFWLRQV

&RQQHFWLRQ� RI� WKH� H[WHUQDO� ZLUHV� LV� FDUULHG� RXW� DW� WKH� WZR� WHUPLQDO� EORFNV
PRXQWHG� LQ� WKH� RXWVLGH� RI� WKH� FDVH�� (DFK� WHUPLQDO� EORFN� FRQWDLQV� ��� VFUHZ
WHUPLQDOV��HDFK�RI���PP�VFUHZHG�GLDPHWHU�

$OO�FXUUHQW�LQSXWV�DUH�ORFDWHG�RQ�D�WHUPLQDO�EORFN��ZKLFK�LV�ORFDWHG�RQ�WKH�EDFN�
RQ� WKH� VDPH� EDFN� SODWH�� 7KLV� EORFN� KDV� WKH� FDSDELOLW\� RI� VXSSRUWLQJ� WKH� FXUUHQW
WUDQVIRUPHU
V� VHFRQGDU\� FXUUHQWV�� 7KH� LQWHUQDO� FXUUHQW� LQSXW�ZLUHV� KDYH� D� JUHDWHU
FURVV�VHFWLRQ� WKDQ� WKH� UHVW� RI� WKH� LQWHUQDO� FRQQHFWLRQ� ZLUHV�� 7KH\� KDYH� EHHQ
GHVLJQHG�VR�WKDW�WKH\�KDYH�WKH�PLQLPXP�SRVVLEOH�OHQJWK�WR�PLQLPL]H�WKH�UHVLVWLYH
ORDG�VXSSRUWHG�E\�WKH�FXUUHQW�WUDQVIRUPHUV��7KH�FRQQHFWLRQV�DUH�SURGXFHG�WKURXJK
VQDS�RQ� WHUPLQDOV��7KH� LQSXW� FXUUHQW�ZLUHV� UXQ� LQ� WKHLU� RZQ�KDUQHVVHV�� VHSDUDWHG
IURP� WKH� UHVW� RI� WKH� ZLUH� KDUQHVVHV� VR� WKDW� WKH� PDJQHWLF� ILHOG� FRXSOLQJ� HIIHFWV
DVVRFLDWHG� ZLWK� WKH� LQSXW� FXUUHQWV� RQ� WKH� ZHDN� FXUUHQW� LQWHUQDO� ZLUHV� FDQ� EH
PLQLPL]HG�

�����,GHQWLILFDWLRQ

7KH�FRPSOHWH�UHOD\�W\SH�GDWD�LV�VWDWHG�RQ�WKH�QDPHSODWH��)LJXUH���VKRZV�WKH
00&�IURQW�SODWH�

7KH�WHUPLQDO�EORFNV�DUH�LGHQWLILHG�E\�FKDUDFWHUV�ORFDWHG�RQ�WKH�EDFN�SODWH��MXVW
RYHU� HDFK� EORFN� OHIW� HGJH� �ZLWK� WKH� UHOD\� YLHZHG� IURP� EHKLQG��� 7KHUH� DUH� WZR
WHUPLQDO� EORFNV� LQ� HDFK� ER[� DQG� HDFK� KDV� D� VLQJOH� FRGH� �IURP� $� WR� %�� WR� DYRLG
FRQIXVLRQ�ZKHQ�FRQQHFWLQJ�WKH�H[WHUQDO�ZLUHV�

$W� HDFK� WHUPLQDO� EORFN�� WKH� FRXSOLQJ� VFUHZV� ��� WR� ���� DUH� PDUNHG� ZLWK
HQJUDYHG�QXPEHUV�
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�����00&�)URQW�(OHPHQWV

2Q� WKH� 00&� IURQW� DV� ZHOO� DV� RQ� LWV� IURQW� SODWH�� DV� VKRZQ� LQ� ILJXUH� ��� WKH
IROORZLQJ�VHWWLQJ�DQG�VLJQDOLQJ�HOHPHQWV�DUH�ORFDWHG�

&XUUHQW�WDS�VHOHFW�VZLWFK

7KLV� HOHPHQW� VHOHFWV� WKH� PLQLPXP� UHOD\� RSHUDWLQJ� FXUUHQW�� ,W� FRQVLVWV� RI� �
WKUHH�VZLWFK� EDQNV�� ILYH� RI� ZKLFK� KDYH� D� QXPEHU� PDUNHG� RQ� WKH� ULJKW� VLGH�� 7KH
VZLWFKHV�DUH�RSHQ�ZKHQ� WKH\�DUH�SRVLWLRQHG� WR� WKH� OHIW�DQG�FORVHG�ZKHQ� WKH\�DUH
SRVLWLRQHG�WR�WKH�ULJKW�VLGH��7KH�WDS�FXUUHQW�DW�ZKLFK�WKH�UHOD\�LV�VHW��,V��ZLOO�EH�WKH
SURGXFW�RI� WKH�UDWHG�SKDVH�FXUUHQW� �,Q�� WLPHV�����SOXV� WKH�DGGLWLRQ�RI� WKH�DPRXQWV
ZULWWHQ�WR�WKH�ULJKW�VLGH�RI�HDFK�FORVHG�VZLWFK�

([DPSOH��VHWWLQJ�D�UHOD\�RI�,Q� ��$�IRU�DQ�,V�RI����$�

)RU�WKLV�SXUSRVH��DQG�VLQFH���[����� ������ZH�PXVW�FORVH�WKH�QHFHVVDU\�VZLWFKHV�IRU
REWDLQLQJ�DQ�DPRXQW�RI������ZKLFK��DGGHG� WR� WKH� IL[HG�DPRXQW�RI������ZLOO�JLYH�XV
�����ZH�ZLOO�JHW�WKLV�E\�FORVLQJ�WKH�VZLWFKHV�PDUNHG�����DQG�����DQG�RSHQLQJ�DOO�WKH
UHVW�

7KH�FXUUHQW�UDQJH�LV�

,V�IURP������WR������[,Q�LQ�����[,Q�VWHSV�

3XVK�EXWWRQV�DQG�GLVSOD\

7KH� 00&� LV� SURYLGHG� ZLWK� WKUHH� SXVK� EXWWRQV� IRU� FRQWUROOLQJ� DOO� UHOD\
RSHUDWLRQV�� ,W� LV� DOVR� SURYLGHG� ZLWK� WKUHH� OXPLQRXV� VHYHQ�VHJPHQW� GLVSOD\V� IRU
SURYLGLQJ� LQIRUPDWLRQ�WR� WKH�XVHU��$�GHWDLOHG�GHVFULSWLRQ�RI� WKH�RSHUDWLRQ�RI� WKRVH
HOHPHQWV�LV�JLYHQ�LQ�VHFWLRQ�00&�23(5$7,21

�����([WHUQDO�6LJQDOLQJ

7KH�00&�LV�SURYLGHG�ZLWK�WKUHH�OLJKW�HPLWWLQJ�GLRGHV��/('V��RQ�WKH�UHOD\�IURQW
SODWH�IRU�VLJQDOLQJ�WKH�IROORZLQJ�FRQGLWLRQV�

− ,Q�VHUYLFH��*UHHQ�/('�WKDW�LQGLFDWHV�WKDW�WKH�UHOD\�LV�LQ�RSHUDWLRQ�
 
− 3URWHFWLRQ� SLFN�XS�� 5HG� /('� WKDW� LQGLFDWHV� WKDW� D� SURWHFWLRQ� XQLW� KDV� EHHQ

RSHUDWHG�
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− 3URWHFWLRQ�WULSSLQJ��5HG�/('�WKDW�LQGLFDWHV�WKDW�D�SURWHFWLRQ�XQLW�KDV�WULSSHG��7KLV
/('�UHPDLQV�OLW�XQWLO�LW� LV�VZLWFKHG�RII�E\� WKH�XVHU� WKURXJK�D�5(6(7��SOHDVH�VHH
VHFWLRQ�00&�23(5$7,21���LI�WKH�UHOD\�DX[LOLDU\�YROWDJH�LV�VZLWFKHG�RII��ZKHQ�LW
UHWXUQV�� WKH� /('� ZLOO� FKDQJH� WR� WKH� VWDWXV� LW� KDG� EHIRUH� WKH� YROWDJH� ZDV
VZLWFKHG�RII
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7. RECEPTION, HANDLING AND STORAGE

7KLV�UHOD\�LV�VXSSOLHG�WR�WKH�FXVWRPHU�LQ�D�VSHFLDO�SDFNDJH��ZKLFK�DGHTXDWHO\
SURWHFWV�LW�GXULQJ�WUDQVSRUWDWLRQ��DV�ORQJ�DV�WKLV�LV�SHUIRUPHG�LQ�QRUPDO�FRQGLWLRQV�

,PPHGLDWHO\�DIWHU� UHFHLYLQJ� WKH� UHOD\�� WKH� FXVWRPHU� VKRXOG� FKHFN�ZKHWKHU� LW
VKRZV�DQ\�VLJQV�RI�WUDQVSRUWDWLRQ�GDPDJH��,I�LW�LV�DSSDUHQW�WKDW�WKH�UHOD\�KDV�EHHQ
GDPDJHG�E\� LQDSSURSULDWH�KDQGOLQJ�� LW�PXVW�EH� LPPHGLDWHO\�DGYLVHG� LQ�ZULWLQJ� WR
WKH�FDUULHU��DQG�WKH�GDPDJH�PXVW�EH�UHSRUWHG�WR�WKH�PDQXIDFWXUHU�

)RU�XQSDFNLQJ�WKH�UHOD\��QRUPDO�FDUH�VKRXOG�EH�WDNHQ�LQ�RUGHU�QRW�WR�ORVH�WKH
VFUHZV�DOVR�VXSSOLHG�LQ�WKH�ER[�

,I�LW�LV�QRW�LQWHQGHG�WR�LQVWDOO�WKH�UHOD\�LPPHGLDWHO\��LW�LV�UHFRPPHQGHG�WR�VWRUH
LW�LQ�LWV�RULJLQDO�SDFNDJH��DQG�NHHS�LW�LQ�D�GU\�DQG�GXVW�IUHH�SODFH�

�����5HFHSWLRQ�7HVW

8SRQ� UHFHSWLRQ� RI� WKH� HTXLSPHQW�� LW� LV� UHFRPPHQGHG� WR� FDUU\� RXW� DQ
LPPHGLDWH�YLVXDO�FKHFN��DV�ZHOO�DV� WKH� WHVWV� WKDW�DUH�GHVFULEHG�EHORZ�� LQ�RUGHU� WR
PDNH�VXUH�WKDW�WKH�UHOD\�KDV�QRW�EHHQ�GDPDJHG�GXULQJ�WUDQVSRUWDWLRQ�

7KHVH� WHVWV� FDQ� EH� FDUULHG� RXW� DV� LQVWDOODWLRQ� RU� UHFHLSW� WHVWV�� DW� WKH� XVHU
V
GLVFUHWLRQ��6LQFH�PRVW�XVHUV�DSSO\�GLIIHUHQW�SURFHGXUHV� IRU� LQVWDOODWLRQ�DQG�UHFHLSW
WHVWV��WKLV�VHFWLRQ�ZLOO�LQGLFDWH�DOO�WHVWV�WKDW�FDQ�EH�FDUULHG�RXW�ZLWK�WKH�00&�

,I� WKH� WHVWV� WKDW�KDYH�EHHQ�FDUULHG�RXW� VKRZ� WKDW� WKH� UHOD\�GRHV�QRW� IXQFWLRQ
FRUUHFWO\��LW�PXVW�EH�UHSRUWHG�WR�WKH�PDQXIDFWXUHU��%HFDXVH�RI�LWV�GLJLWDO�GHVLJQ��WKH
00&�GRHV�QRW�UHTXLUH�DQ\�FDOLEUDWLRQ�FKDQJHV�

�����9LVXDO�&KHFN

0DNH�VXUH�WKDW�WKH�GHYLFH�W\SH�LQGLFDWHG�RQ�WKH�IURQW�SODWH�PDWFKHV�WKH�RUGHU
GDWD�

8QSDFN�WKH�UHOD\�DQG�PDNH�VXUH�WKDW�WKHUH�DUH�QR�EURNHQ�SDUWV�DQG�WKHUH�DUH
QR�VLJQV�WKDW�WKH�UHOD\�KDV�EHHQ�GDPDJHG�GXULQJ�WUDQVSRUWDWLRQ�
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�����*HQHUDO�&RQVLGHUDWLRQV�RQ�WKH�3RZHU�6XSSO\�1HWZRUN

$OO�GHYLFHV�WKDW�IXQFWLRQ�ZLWK�DOWHUQDWLQJ�FXUUHQW�DUH�LQIOXHQFHG�E\�IUHTXHQF\�
6LQFH�D�QRQ�VLQXVRLGDO�ZDYHIRUP�UHVXOWV�IURP�D�IXQGDPHQWDO�IUHTXHQF\�ZDYH�SOXV
D�VHULHV�RI�KDUPRQLFV�RI� WKLV� IXQGDPHQWDO�ZDYH�� LW� FDQ�EH�FRQFOXGHG� WKDW�GHYLFHV
ZRUNLQJ�ZLWK�DOWHUQDWLQJ�FXUUHQW��UHOD\V��DUH�LQIOXHQFHG�E\�WKH�DSSOLHG�ZDYHIRUP�

,Q� RUGHU� WR� FRUUHFWO\� WHVW� UHOD\V� WKDW� RSHUDWH� XQGHU� DOWHUQDWLQJ� FXUUHQW�� LW� LV
IXQGDPHQWDO� WR� XVH� D� VLQXVRLGDO� FXUUHQW� DQG�RU� YROWDJH� ZDYH�� 7KH� SXULW\� RI� WKH
VLQXVRLGDO�ZDYH��WKH�ODFN�RI�KDUPRQLFV��FDQQRW�EH�H[SUHVVHG�LQ�D�VSHFLILF�IRUP�IRU�D
JLYHQ�UHOD\��(DFK�UHOD\�WKDW�LV�SURYLGHG�ZLWK�WXQHG�FLUFXLWV��5�/�DQG�5�&�FLUFXLWV�RU
QRQ�OLQHDU�HOHPHQWV� �VXFK�DQ� LQYHUVH� WLPH�RYHUFXUUHQW� UHOD\V��ZLOO� EH� DIIHFWHG�E\
QRQ�VLQXVRLGDO�ZDYHIRUPV�

7KHVH�UHOD\V�UHVSRQG�WR� WKH�FXUUHQW�ZDYHIRUP�LQ�D�GLIIHUHQW�ZD\� IURP�PRVW
$&�DPSHUHPHWHUV��,I�WKH�SRZHU�VXSSO\�QHWZRUN�WKDW�LV�XVHG�IRU�WKH�WHVW�FRQWDLQV�D
FRQVLGHUDEOH�DPRXQW�RI�KDUPRQLFV�� WKH�DPSHUHPHWHU�DQG�UHOD\� UHVSRQVHV�ZLOO�EH
GLIIHUHQW�

7KH� UHOD\V� DUH� FDOLEUDWHG� E\� WKH� PDQXIDFWXUHU� XVLQJ� D� ��� RU� ��� +]� SRZHU
VXSSO\�QHWZRUN�ZLWK�PLQLPXP�KDUPRQLF�FRQWHQWV��:KHQ�WKH�UHFHLSW�RU�LQVWDOODWLRQ
WHVWV�DUH�FDUULHG�RXW��D�SRZHU�VXSSO\�QHWZRUN�ZLWK�D�KDUPRQLF�IUHH�ZDYHIRUP�ZLOO
KDYH�WR�EH�XVHG�

$PSHUHPHWHUV�DQG�VWRS�ZDWFKHV�WKDW�DUH�XVHG�IRU�FDUU\LQJ�RXW�WKH�WHVW�PXVW
EH�FDOLEUDWHG�DQG�WKHLU�DFFXUDF\�PXVW�EH�EHWWHU� WKDQ� WKDW�RI� WKH� UHOD\��7KH�SRZHU
VXSSO\�QHWZRUN�XVHG�IRU�WKH�WHVWV�PXVW�UHPDLQ�VWDEOH��PDLQO\�DW�OHYHOV�FORVH�WR�WKH
WHVW�SLFN�XS�FXUUHQW��DV�ZHOO�DV�IRU�WKH�WLPH�IRU�ZKLFK�WKH�UHOD\�RSHUDWHV�DFFRUGLQJ
WR�WKH�FXUYH�XQGHU�WHVW�

,W
V� LPSRUWDQW� WR�VWUHVV� WKDW� WKH� WHVW� DFFXUDF\�GHSHQGV�RQ� WKH� SRZHU� VXSSO\
QHWZRUN�FRQGLWLRQV�DV�ZHOO�DV�RQ�WKH�LQVWUXPHQWV�XVHG��)XQFWLRQDO�WHVWV�FDUULHG�RXW
XQGHU� LQDSSURSULDWH� SRZHU� VXSSO\� FRQGLWLRQV� RU� XVLQJ� LQDSSURSULDWH� LQVWUXPHQWV
FDQ�EH�XVHG� IRU�PDNLQJ�VXUH� WKDW� WKH� UHOD\� IXQFWLRQV� FRUUHFWO\� DQG�� WKHUHIRUH�� IRU
YHULI\LQJ�LWV�FKDUDFWHULVWLFV�LQ�DQ�DSSUR[LPDWH�PDQQHU�

�����7KHUPDO�,PDJH�8QLW

7KLV�VHFWLRQ�GHVFULEHV�WKH�SURFHGXUH�IRU� WHVWLQJ�WKH�00&�UHOD\�E\�PHDQV�RI
WKH� WKUHH�SKDVH� SRZHU� VXSSO\� QHWZRUN�� 7KH� WHVWLQJ� SURFHGXUH� E\� PHDQV� RI� WKH
VLQJOH�SKDVH�SRZHU�VXSSO\�LV�GHVFULEHG�LQ�$SSHQGL[���
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�� &RQQHFW�WKH�UHOD\�DV�VKRZQ�LQ�ILJXUH����)RU�VXSSO\LQJ�SRZHU�WR�WKH�UHOD\��D����
RU�����9� �����+]�RU�����9� �����+]�SRZHU�VXSSO\�ZLWK�D� YDULDEOH� VHULHV� UHVLVWRU
PXVW�EH�XVHG�

 
�� 'LVDEOH�WKH�UHVW�RI�WKH�XQLWV�LQ�RUGHU�WR�DYRLG�DQ\�LQWHUIHUHQFH�ZKHQ�WHVWLQJ��)RU

WKDW�SXUSRVH�� ]HUR� WKH�VHWWLQJV���������������� ����� ����� ���� DQG� ���� IROORZLQJ� WKH
SURFHGXUH�H[SODLQHG�LQ�WKH�VHFWLRQ�00&�23(5$7,21�

 
�� 6HW�WKH�UHOD\�WR�WKH�PLQLPXP�WDS�YDOXH��)RU�WKDW�SXUSRVH��E\�UHIHUULQJ�WR�ILJXUH��

WKDW�VKRZV�WKH�UHOD\�IURQW�SDQHO�
 

 3RVLWLRQ�DOO�WDS�FXUUHQW�VHOHFWLRQ�VZLWFKHV�WR�WKH�OHIW�
 
 6HW�WKH�WLPH�FRQVWDQW�τ��WR���PLQXWHV������VHWWLQJ��
 
 6HW� WKH� QHJDWLYH� VHTXHQFH� FRPSRQHQW�� RYHUYDOXLQJ� FRQVWDQW�� WR� �� �VHWWLQJ

�����
 
�� $SSO\� VXFFHVVLYHO\� FXUUHQWV� RI� ��� �� DQG� ��� WLPHV� WKH�PLQLPXP� WDS� YDOXH� DQG

PDNH�VXUH�WKDW�WKH�RSHUDWLQJ�WLPHV�DUH�ZLWKLQ�WKH�UDQJHV�VKRZQ�LQ�7DEOH����0DNH
VXUH�WKDW�WKH�RXWSXW�UHOD\�RSHUDWHV�DQG�WKH�75,3�/('�OLJKWV�

7$%/(��

5DWHG�&XUUHQW��$� $SSOLHG�&XUUHQW
�$�

7LPHV�PLQLPXP
,V

2SHUDWLRQ�7LPH
�VHF�

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

���� �� �����������

�� 5HSHDW�SRLQW��� WHVW� IRU�VHOHFWLQJ�WKH�FRQVWDQW�� WLPH�7�RI����PLQXWHV��&KHFN� WKDW
WKH�RSHUDWLRQ�WLPH�OLHV�ZLWKLQ�WKH�UDQJHV�LQGLFDWHG�LQ�7DEOH���

7$%/(��

5DWHG�&XUUHQW��$� $SSOLHG�&XUUHQW
�$�

7LPHV�PLQLPXP
,V

2SHUDWLRQ�7LPH
�VHF�

��� � ����������
� ���� � ���������

���� �� ���������

$IWHU� HDFK� PHDVXUHPHQW� WKH� WKHUPDO� LPDJH� XQLW� PXVW� EH� UHVHW� �� SOHDVH� VHH
�=HURLQJ� WKH� WKHUPDO� LPDJH�� LQ� 00&� 23(5$7,21� 6(&7,21� �� VR� WKDW� WKH� WLPH
REWDLQHG�LQ�WKH�IROORZLQJ�WHVW�PDWFKHV�WKH�YDOXHV�VKRZQ�LQ�ILJXUH����&ROG�PRWRU��
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�����3RVLWLYH�6HTXHQFH�8QLW

� 6HW� XS� WKH� UHOD\� WR� WKH�PLQLPXP� WDE� FXUUHQW�� 7KH� SRVLWLYH� VHTXHQFH� XQLW
PXVW�EH�VHW�WR�WKUHH�WLPHV�,V��6HW�WKH�WLPLQJ�WR����PLOOLVHFRQGV

 
� 'LVDEOH�WKH�UHVW�RI�WKH�XQLWV�VR�WKH\�GRQ
W�LQWHUIHUH�ZLWK�WKH�WHVW��E\�]HURLQJ

WKH� VHWWLQJV� ����� ����� ����� ����� ����� ���� DQG� ���� IROORZLQJ� WKH� SURFHGXUH
H[SODLQHG�LQ�00&�23(5$7,21�VHFWLRQ�

 
� $SSO\�FXUUHQW� WR� WKH�UHOD\�DQG�FKHFN� WKDW� WKH�3,&.�83�/('� OLJKWV��DQG� WKHQ

WKH�WULSSLQJ�UHOD\�FORVHV�ZKHQ�WKH�FXUUHQW�OLHV�EHWZHHQ�����DQG������RI�WKH
VHW�SLFN�XS�YDOXH�

 
� :LWK�WKH�WULSSLQJ�UHOD\�FRQWDFW�FORVHG��GHFUHDVH�WKH�DSSOLHG�FXUUHQW��PDNLQJ

VXUH� WKDW� WKH� WULSSLQJ� UHOD\� LV� UHVHW� DQG� WKH� 3,&.�83� /('� JRHV� RXW� IRU� D
FXUUHQW�HTXDO�WR��RU�JUHDWHU�WKDQ��������RI�WKH�SLFN�XS�YDOXH�

2SHUDWLRQ�WLPH�FKHFNLQJ

�� :LWK�WKH�UHOD\�VHW�XS�DV�VKRZQ�LQ�VHFWLRQ����DSSO\�D�FXUUHQW�WZLFH�DV�ODUJH�DV
WKH� SLFN�XS� FXUUHQW� �WKDW� LV�� �[,V�� DQG� FKHFN� WKH� WULSSLQJ� WLPH� HTXDOV� ��
PLOOLVHFRQGV�ZLWKLQ�WKH�DSSOLFDEOH�HUURU�UDQJHV�IRU�WKLV�UHOD\��5HSHDW�WKH�WHVW
ZLWK�WKLV�WLPHU�VHW�WR�����PLOOLVHFRQGV�

�����1HJDWLYH�6HTXHQFH�8QLW

&RQQHFW�WKH�UHOD\�DV�LQGLFDWHG�LQ�ILJXUH���

,QVWDQWDQHRXV�PRGH��SLFN�XS�FKHFNLQJ

� 6HW�WKH�UHOD\�WR�WKH�PLQLPXP�WDS�YDOXH��6HOHFW�WKH�LQVWDQWDQHRXV�PRGH�IRU
WKH� QHJDWLYH� VHTXHQFH�XQLW�� 6HW� WKH� SLFN�XS� YDOXH� WR� �� WLPH� ,V�� $GMXVW� WKH
WLPHU�WR����PLOOLVHFRQGV�

 
� 'LVDEOH�WKH�UHVW�RI�WKH�XQLWV�VR�WKDW�WKH\�GRQ
W�LQWHUIHUH�ZLWK�WKH�WHVWLQJ��E\

]HURLQJ� WKH� VHWWLQJV� ����� ����� ����� ����� ����� ���� DQG� ���� IROORZLQJ� WKH
SURFHGXUH�H[SODLQHG�LQ�00&�23(5$7,21�VHFWLRQ�

 
� $SSO\�FXUUHQW� WR� WKH�UHOD\�DQG�FKHFN� WKDW� WKH�3,&.�83�/('� OLJKWV�DQG� WKHQ

WKH�WULSSLQJ�UHOD\�FORVHV�ZKHQ�WKH�FXUUHQW�LV�EHWZHHQ�����DQG������RI�WKH
VHW�SLFN�XS�YDOXH�
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� :LWK�WKH�WULSSLQJ�UHOD\�FRQWDFW�FORVHG�� LQFUHDVH�WKH�DSSOLHG�FXUUHQW�PDNLQJ

VXUH� WKDW� WKH� WULSSLQJ� UHOD\� UHVHWV� DQG� WKH� 3,&.�83� /('� JRHV� RXW� IRU� D
FXUUHQW�HTXDO�WR��RU�JUHDWHU�WKDQ��������RI�WKH�SLFN�XS�YDOXH�

,QVWDQWDQHRXV�PRGH��RSHUDWLRQ�WLPH�FKHFNLQJ

�� :LWK�WKH�UHOD\�VHWXS�DV�VKRZQ�LQ�VHFWLRQ����DSSO\�D�FXUUHQW�WZLFH�DV�ODUJH�DV
WKH� WDS� FXUUHQW� �WKDW� LV�� �[,V�� DQG� FKHFN� WKDW� WKH� WULSSLQJ� WLPH� HTXDOV� ��
PLOOLVHFRQGV�ZLWKLQ�WKH�DSSOLFDEOH�HUURU�UDQJHV�IRU�WKLV�UHOD\��5HSHDW�WKH�WHVW
ZLWK�WKH�WLPHU�VHW�WR��Q�VHF

,QYHUVH�WLPH�PRGH��SLFN�XS�FXUUHQW�FDOLEUDWLRQ�FKHFNLQJ

�� 6HW�WKH�UHOD\�WR�WKH�PLQLPXP�WDS�FXUUHQW��6HOHFW�WKH�LQYHUVH�WLPH�PRGH�IRU
WKH�QHJDWLYH�VHTXHQFH�XQLW��$GMXVW�WKH�WUXQFDWHG�YDOXH�WR�����WLPHV�,V��6HOHFW
WKH�����GLDO�FXUYH�

�� $SSO\�FXUUHQW�WR�WKH�UHOD\�DQG�FKHFN�WKDW�WKH�UHOD\�IURQW�3,&.�83�/('�OLJKWV
EHWZHHQ�����DQG������RI�WKH�VHW�WUXQFDWHG�YDOXH�DQG�WKHQ�WKH�WULSSLQJ�UHOD\
FORVHV�

�� :LWK� WKH�RXWSXW�UHOD\�FRQWDFW�FORVHG��GHFUHDVH�WKH�DSSOLHG�FXUUHQW��PDNLQJ
VXUH�WKDW�ZLWK�D�FXUUHQW�HTXDO�WR��RU�JUHDWHU�WKDQ��������RI�WKH�VHW�WUXQFDWHG
YDOXH�� WKH�RXWSXW� UHOD\� LV� UHVHW�DQG� WKH�3,&.�83�/('�JRHV�RXW�� 5HSHDW� WKH
WHVW�IRU�WKH�WUXQFDWHG�YDOXH�RI���

,QYHUVH�WLPH�PRGH��RSHUDWLQJ�WLPH�FKHFNLQJ

��$GMXVW�WKH�UHOD\�WR�WKH�PLQLPXP�WDS�FXUUHQW��6HOHFW�WKH�LQYHUVH�WLPH�PRGH�IRU�WKH
QHJDWLYH�VHTXHQFH�XQLW��$GMXVW�WKH�WUXQFDWHG�YDOXH�WR�����WLPHV�,V��6HOHFW�WKH
����GLDO�FXUYH�

���'LVDEOH� WKH� UHVW� RI� WKH� XQLWV� VR� WKDW� WKH\� GRQ
W� LQWHUIHUH� ZLWK� WKH� WHVWLQJ�� E\
]HURLQJ� WKH� VHWWLQJV� ����� ����� ����� ����� ����� ���� DQG� ���� IROORZLQJ� WKH
SURFHGXUH�H[SODLQHG�LQ�00&�23(5$7,21�VHFWLRQ�

�� $SSO\� VXFFHVVLYHO\� FXUUHQWV� RI� ����� ��� �� DQG� ��� WLPHV� WKH� PLQLPXP� WDS
FXUUHQW��PDNLQJ�VXUH�WKDW�WKH�RSHUDWLRQ�WLPH�LV�ZLWKLQ�WKH�UDQJHV�LQGLFDWHG�LQ
7DEOH���
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7$%/(����,QYHUVH�WLPH�FXUYH
�,� ��$�

7LPHV�WKH�PLQLPXP
WDS�FXUUHQW

$SSOLHG�FXUUHQW��$� &XUYH�RSHUDWLRQ
WLPHV��,7� ������LQ

VHFRQGV

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

�����=HUR�6HTXHQFH�8QLW

&RQQHFW�WKH�UHOD\�DV�VKRZQ�LQ�ILJXUH���

3LFN�XS�FKHFNLQJ

�� 6HW�WKH�UHOD\�WR�WKH�PLQLPXP�WDS�FXUUHQW��7KH�]HUR�VHTXHQFH�XQLW�ZLOO�EH�VHW
WR������WLPHV�,Q�*51��6HW�WKH�WLPLQJ�WR����PLOOLVHFRQGV�

�� 'LVDEOH� WKH� UHVW� RI� WKH� XQLWV� VR� WKDW� WKH\� GRQ
W� LQWHUIHUH� ZLWK� WKH� WHVW�� E\
]HURLQJ�VHWWLQJV������������������������������DQG� ���� IROORZLQJ� WKH� SURFHGXUH
H[SODLQHG�LQ�00&�23(5$7,21�VHFWLRQ�

�� $SSO\�FXUUHQW� WR� WKH� UHOD\�DQG�FKHFN� WKDW� WKH�3,&.�83�/('� OLJKWV�DQG� WKHQ
WKH�WULSSLQJ�UHOD\�FORVHV�ZKHQ�WKH�FXUUHQW�OLHV�EHWZHHQ�����DQG������RI�WKH
VHW�SLFN�XS�YDOXH�

�� :LWK�WKH�WULSSLQJ�UHOD\�FRQWDFW�FORVHG��GHFUHDVH�WKH�DSSOLHG�FXUUHQW�PDNLQJ
VXUH� WKDW� WKH� WULSSLQJ� UHOD\� UHVHWV� DQG� WKH� 3,&.�83� /('� JRHV� RXW� IRU� D
FXUUHQW�HTXDO�WR��RU�JUHDWHU�WKDQ��������RI�WKH�SLFN�XS�YDOXH�

2SHUDWLRQ�WLPH�FKHFNLQJ

�� :LWK�WKH�UHOD\�VHW�XS�DV�VKRZQ�LQ�VHFWLRQ����DSSO\�D�FXUUHQW�WZLFH�DV�ODUJH�DV
WKH�SLFN�XS�FXUUHQW��WKDW�LV�������[�,Q�*51��DQG�FKHFN� WKDW� WKH�WULSSLQJ�WLPH
HTXDOV� ��� PLOOLVHFRQGV�� ZLWKLQ� WKH� DSSOLFDEOH� HUURU� UDQJHV� IRU� WKLV� UHOD\�
5HSHDW�WKH�WHVW�ZLWK�WKLV�WLPHU�VHW�WR����PLOOLVHFRQGV
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�����/RFNHG�5RWRU�DQG�([FHVVLYHO\�/RQJ�6WDUW�8QLW

&RQQHFW�WKH�UHOD\�DV�LQGLFDWHG�LQ�ILJXUH���

3LFN�XS�FKHFNLQJ

�� 6HW�XS�WKH�UHOD\�WR�WKH�PLQLPXP�WDS�FXUUHQW��7KH�ORFNHG�URWRU�XQLW�ZLOO�EH�VHW
WR���WLPH�,V��$GMXVW�WKH�WLPLQJ�WR���VHFRQG�

�� 'LVDEOH�WKH�UHVW�RI�WKH�XQLWV�VR�WKH\�GRQ
W�LQWHUIHUH�ZLWK�WKH�WHVW��E\�]HURLQJ
VHWWLQJV� ����� ����� ����� ����� ����� ����� ���� DQG� ���� IROORZLQJ� WKH� SURFHGXUH
H[SODLQHG�LQ�00&�23(5$7,21�VHFWLRQ�

�� $SSO\�FXUUHQW� WR� WKH� UHOD\�DQG�FKHFN� WKDW� WKH�3,&.�83�/('� OLJKWV�DQG� WKHQ
WKH�WULSSLQJ�UHOD\�FORVHV�ZKHQ�WKH�FXUUHQW�OLHV�EHWZHHQ�����DQG������RI�WKH
VHW�SLFN�XS�YDOXH�

�� :LWK�WKH�WULSSLQJ�UHOD\�FRQWDFW�FORVHG��GHFUHDVH�WKH�DSSOLHG�FXUUHQW�PDNLQJ
VXUH� WKDW� WKH� WULSSLQJ� UHOD\� UHVHWV� DQG� WKH� 3,&.�83� /('� JRHV� RXW� IRU� D
FXUUHQW�HTXDO�WR��RU�JUHDWHU�WKDQ��������RI�WKH�SLFN�XS�YDOXH�

2SHUDWLRQ�WLPH�FKHFNLQJ

�� :LWK�WKH�UHOD\�VHW�XS�DV�VKRZQ�LQ�VHFWLRQ����DSSO\�D�FXUUHQW�WZLFH�DV�ODUJH�DV
WKH�SLFN�XS�FXUUHQW� �WKDW� LV���[,V��DQG� FKHFN� WKDW� WKH� WULSSLQJ� WLPH� HTXDOV� �
VHF��ZLWKLQ�WKH�DSSOLFDEOH�HUURU�UDQJHV�IRU�WKLV�UHOD\��5HSHDW�WKH�WHVW�ZLWK�WKLV
WLPHU�VHW�WR����V�

�����8QGHUFXUUHQW�8QLW

&RQQHFW�WKH�UHOD\�DV�LQGLFDWHG�LQ�ILJXUH���

3LFN�XS�FKHFNLQJ

�� 6HW�WKH�UHOD\�WR�WKH�PLQLPXP�WDS�FXUUHQW��7KH�XQGHUFXUUHQW�XQLW�ZLOO�EH�VHW
WR�����,V��$GMXVW�WKH�WLPLQJ�WR�����VHFRQGV�

�� 'LVDEOH�WKH�UHVW�RI�WKH�XQLWV�VR�WKH\�GRQ
W�LQWHUIHUH�ZLWK�WKH�WHVW��E\�UHVHWWLQJ
VHWWLQJV� ���� ����� ����� ����� ����� ����� ���� DQG� ���� IROORZLQJ� WKH� SURFHGXUH
H[SODLQHG�LQ�00&�23(5$7,21�VHFWLRQ�
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�� $SSO\�FXUUHQW�WR�WKH�UHOD\��VWDUWLQJ�IURP�]HUR�DQG�VORZO\�LQFUHDVH�WKH�DSSOLHG
FXUUHQW��&KHFN�WKDW�WKH�3,&.�83�/('�OLJKWV�DQG�WKHQ�WKH�WULSSLQJ�UHOD\�FORVHV
ZKHQ�WKH�FXUUHQW�LV�ZLWKLQ�������DQG��������RI�WKH�YDOXH�RI�,V�

�� :LWK�WKH�WULSSLQJ�UHOD\�FRQWDFW�FORVHG��GHFUHDVH�WKH�DSSOLHG�FXUUHQW��PDNLQJ
VXUH�WKDW�WKH�WULSSLQJ�UHOD\�UHVHWV�DQG�WKH�3,&.�83�/('�JRHV�RXW�IRU�D�FXUUHQW
HTXDO�WR��RU�JUHDWHU�WKDQ��������RI�WKH�YDOXH�,V�

�� $SSO\�FXUUHQW�WR�WKH�UHOD\��IURP�RQH�WLPH�,V�DQG�VORZO\�GHFUHDVLQJ�DQG�FKHFN
WKDW� WKH� 3,&.�83� /('� OLJKWV� DQG� WKHQ� WKH� WULSSLQJ� UHOD\� FORVHV� ZKHQ� WKH
FXUUHQW�LV�ZLWKLQ����DQG�����RI�WKH�YDOXH�RI�,V�

�� :LWK�WKH�WULSSLQJ�UHOD\�FRQWDFW�FORVHG��GHFUHDVH�WKH�DSSOLHG�FXUUHQW��PDNLQJ
VXUH�WKDW�WKH�WULSSLQJ�UHOD\�UHVHWV�DQG�WKH�3,&.�83�/('�JRHV�RXW�IRU�D�FXUUHQW
HTXDO�WR��RU�OHVV�WKDQ��������RI�WKH�YDOXH�,V�

2SHUDWLRQ�WLPH�FKHFNLQJ

�� :LWK�WKH�UHOD\�VHW�XS�DV�VKRZQ�LQ�VHFWLRQ����DSSO\�D�FXUUHQW�RI�����[�,V�DQG
PDNH�VXUH� WKDW� WKH�WULSSLQJ�WLPH�HTXDOV�����PV�ZLWKLQ� WKH�DSSOLFDEOH�HUURU
UDQJHV�IRU�WKLV�UHOD\��5HSHDW�WKH�WHVW�ZLWK�WKH�WLPHU�VHW�WR����VHF�

������&RQWURO�8QLW�IRU�0RQLWRULQJ�WKH�1XPEHU�RI�6WDUWV

&RQQHFW�WKH�UHOD\�DV�VKRZQ�LQ�ILJXUH���

�� 6HW� WKH� UHOD\� WR� WKH� PLQLPXP� WDS� FXUUHQW�� 3URJUDP� WKH� WLPH� ZLQGRZ
GXUDWLRQ�WR�D����PLQXWHV�VHWWLQJ��WKH�QXPEHU�RI�VWDUWV�WR���DQG�WKH�PLQLPXP
WLPH�ZLWK�DFWLYH�WULSSLQJ�RXWSXW�WR����PLQXWHV�

�� 'LVDEOH� WKH� UHVW� RI� WKH� XQLWV� VR� WKDW� WKH\� GRQ
W� LQWHUIHUH� ZLWK� WKH� WHVW�� E\
UHVHWWLQJ�VHWWLQJV�����������������������������DQG����� IROORZLQJ�WKH�SURFHGXUH
H[SODLQHG�LQ�00&�23(5$7,21�VHFWLRQ�

�� $SSO\�FXUUHQW�WR�WKH�UHOD\��RI���WLPH�WKH�WDS�FXUUHQW����[�,V���KROG�LW�IRU�DW�OHDVW
����PLOOLVHFRQGV�DQG�VZLWFK�LW�RII��5HSHDW�LW�IRXU�WLPHV� LQ�UDSLG�VXFFHVVLRQ�
$SSO\�FXUUHQW� IRU�D� ILIWK� WLPH��1RWH� WKDW�DOWKRXJK�D� WRWDO�RI� ILYH�VWDUWV�KDYH
EHHQ�FRXQWHG��WKH�UHOD\�GRHV�QRW�WULS��6ZLWFK�RII�WKH�FXUUHQW�DSSOLHG��$W�WKLV
PRPHQW�WKH�WULS�PXVW�RFFXU�DQG�WKH�WLPLQJ�VWDUWV�

�� :LWK�WKH�WULSSLQJ�UHOD\�FRQWDFW�FORVHG��PDNH�VXUH�WKDW�LW� UHPDLQV�FORVHG�IRU
���PLQXWHV��HYHQ�LI�WULSSLQJ�VLJQDOV�KDYH�GLVDSSHDUHG�IURP�WKH�WLPH�ZLQGRZ
���PLQXWHV�DIWHU�RFFXUULQJ�
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�� 6HW� WKH� UHOD\� WR� WKH� PLQLPXP� WDS� FXUUHQW�� 3URJUDP� WKH� WLPH� ZLQGRZ
GXUDWLRQ� WR� ���PLQXWHV�� WKH� QXPEHU� RI� VWDUWV� WR� �� DQG� WKH�PLQLPXP� WLPH
ZLWK� DFWLYH� WULSSLQJ� RXWSXW� WR� ��� PLQXWHV�� 7KLV� VHWWLQJ� FKDQJH� FDXVHV� D
UHVHWWLQJ�RI�WKH�XQLW�DQG�DOO�FXPXODWHG�VWDUWV�DUH�GHOHWHG�

�� 3URGXFH�ILYH� WULSV� LQ� WKH�ZD\�H[SODLQHG� LQ�VHFWLRQ����6WDUW� WKH�WLPLQJ�ZKHQ
WKH�WULSSLQJ�FRQWDFW�LV�FORVHG�

�� :LWK�WKH�WULSSLQJ�UHOD\�FRQWDFW�FORVHG��PDNH�VXUH�WKDW�LW� UHPDLQV�FORVHG�IRU
���PLQXWHV��ZKLFK�LV�WKH�WLPH�WKH�WULSV�WDNH�WR�FRPH�RXW�RI�WKH�WLPH�ZLQGRZ�
6LQFH� WKH� WLPH�ZLQGRZ�KDV� D� KDOI�PLQXWH� UHVROXWLRQ�� WKH� UHDO� WLPH�ZLOO� EH
EHWZHHQ���
�DQG���
����
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8. MMC OPERATION

7KH� 00&� LV� FRQWUROOHG� E\� PHDQV� RI� WKH� NH\ERDUG� SURYLGHG� ZLWK� WKUHH
SXVKEXWWRQV� ORFDWHG� RQ� WKH� UHOD\� IURQW� SODWH�� 7KHVH� SXVKEXWWRQV� DUH� YHUWLFDOO\
DOLJQHG�DQG�� VWDUWLQJ� IURP� WKH�XSSHU� RQH�� DUH� GHVLJQDWHG� DV� �(17(5��� ���� DQG� ����
7KH� ILUVW� RQH� LV� UHSUHVHQWHG� E\� DQ� DUURZ� �VHH� ILJXUH� ���� DOWKRXJK� WKURXJKRXW� WKLV
PDQXDO�ZH�ZLOO� UHIHU� WR� LW� DV�(17(5��7KH� UHOD\�SURYLGHV� LQIRUPDWLRQ�E\�PHDQV�RI
WKUHH�VHYHQ�VHJPHQW�GLVSOD\V�DV�ZHOO�DV�WKUHH�/('V��DOO�RI�WKHP�ORFDWHG�RQ�WKH�UHOD\
IURQW�SODWH��7KH�/('V�DUH�DOLJQHG�YHUWLFDOO\�DQG�DUH�PDUNHG��VWDUWLQJ�IURP�WKH�XSSHU
RQH�� ZLWK� �,1� 6(59,&(��� �3,&.�83�� DQG� �75,3��� :LWK� WKH� FRYHU� LQVWDOOHG� RQO\� WKH
SXVK�EXWWRQ�(17(5�FDQ�EH�DFFHVVHG�IURP�RXWVLGH�

7KH�00&�FDQ�EH�LQ�RQH�RI�WZR�FRQGLWLRQV�

5HDGLQJ� VHTXHQFH�� LW� SURYLGHV� GDWD� RQ� WKH� UHOD\� VWDWXV�� V\PPHWULFDO� FRPSRQHQW
YDOXHV��ODVW�WULSSLQJ�UHFRUGLQJV��HWF��)RU�LWV�RSHUDWLRQ�RQO\�WKH�SXVK�EXWWRQ�(17(5�LV
UHTXLUHG�

6HWWLQJ�VHTXHQFH�� LW�HQDEOHV� WR�FKHFN�DQG�FKDQJH� WKH�00&�RSHUDWLRQ�VHWWLQJV��DV
ZHOO�DV�WR�GLVDEOH�WKH�XQLWV�WKDW�DOORZ�LW��,W�UHTXLUHV�DOO�WKUHH�SXVKEXWWRQV�

$SDUW� IURP� WKHVH� VHTXHQFHV�� WZR� NH\ERDUG� RSHUDWLRQV� FDQ� EH� FDUULHG� RXW�
7KHUPDO�,PDJH�8QLW�=HURLQJ�DQG�5(6(7��$�GHWDLOHG�H[SODQDWLRQ�RI�WKHVH�RSHUDWLRQV
IROORZV�

�����5HDGLQJV�6HTXHQFH

7KLV� LV� WKH� 00&� IXQGDPHQWDO� VHTXHQFH� DQG� WKH� 00&� DXWRPDWLFDOO\� VHWV
LWVHOI�WR�WKLV�VHTXHQFH�ZKHQ�VWDUWLQJ��,W�LV�GLYLGHG�LQWR�D�VHULHV�RI�´IXQFWLRQVµ��HDFK
FRUUHVSRQGLQJ�WR�GLIIHUHQW�LQIRUPDWLRQ��7KHVH�IXQFWLRQV�DUH�QXPEHUHG�IURP���WR��
DQG�DUH�LGHQWLILHG�E\�WKH�OHWWHU�´)µ�IROORZHG�E\�D�IXQFWLRQ�QXPEHU�
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,Q�QRUPDO�RSHUDWLRQ��WKH�00&�JHQHUDOO\�GLVSOD\V
WKH� YDOXH� RI� RQH� RI� WKHVH� IXQFWLRQV�� ZKLFK� LV
VHOHFWHG� LQ� DFFRUGDQFH� ZLWK� WKH� DFWLYH� XQLWV�
*HQHUDOO\��WKLV�UHDGLQJ�ZLOO�EH�WKH�WKHUPDO�LPDJH
H[SUHVVHG�DV�D�SHUFHQWDJH�RI�WKH�WULSSLQJ�OLPLW��LI�
IRU�H[DPSOH��ZH�DVVXPH� WKDW� WKH� WKHUPDO� LPDJH
XQLW�YDOXH� LV�����RI� WKH� WULSSLQJ� OLPLW� YDOXH�� WKH
QXPEHU����ZLOO�EH�VKRZQ�RQ�WKH�GLVSOD\��,I�DW�WKLV
PRPHQW�ZH�SUHVV�(17(5�DQG�PDLQWDLQ�WKH�SXVK�
EXWWRQ� SUHVVHG�� WKH� OHWWHU� ´)µ� ZLOO� DSSHDU
IROORZHG�E\�D�QXPEHU��LQ�WKLV�FDVH���

$V� ORQJ�DV� WKH� SXVK�EXWWRQ� LV� SUHVVHG�� WKLV� FRGH
ZLOO�UHPDLQ�RQ�WKH�GLVSOD\�

7KLV�LQGLFDWHG�WKDW�ZH�DUH�LQ�WKH�UHDGLQJV�VHTXHQFH��DQG�XSRQ�UHOHDVLQJ�WKH�(17(5
NH\�WKH�YDOXH�IRU�IXQFWLRQ����3RVLWLYH�6HTXHQFH�&XUUHQW��ZLOO�EH�GLVSOD\HG�

7KLV� LV� WKH�JHQHUDO�JXLGHOLQH� IRU� WKH�5HDGLQJV�6HTXHQFH�� WKH� FRGH� WKDW� LV� VKRZQ
ZKLOH�ZH�SUHVV�DQG�KROG�(17(5�FRUUHVSRQGV�WR�ZKDW�DSSHDUV�RQ�WKH�GLVSOD\�ZKHQ
LW�LV�UHOHDVHG��/HW�XV�DVVXPH�WKDW�ZH�DOUHDG\�KDYH�UHOHDVHG�(17(5��7KHQ�ZH�ZLOO
VHH� WKH�SRVLWLYH�VHTXHQFH�FXUUHQW� IORZLQJ� WKURXJK� WKH�PRWRU� H[SUHVVHG� LQ� WLPHV
WKH� WDS� FXUUHQW�� FRQVWDQWO\� XSGDWHG�� 6R�� LI� D� FXUUHQW� ����� WLPHV� WKH� WDS� FXUUHQW
IORZV��WKH�IROORZLQJ�LV�GLVSOD\HG�

,I�(17(5�LV�SUHVVHG�DJDLQ��)��ZLOO�EH�VKRZQ��ZKLFK�LV�WKH�FRGH�RI� WKH�QH[W
UHDGLQJ�� DQG� XSRQ� UHOHDVLQJ� LW� WKH� YDOXH� RI� )�� FRUUHVSRQGLQJ� WR� WKH� 1HJDWLYH
6HTXHQFH�&XUUHQW�IORZLQJ�WKURXJK�WKH�PRWRU�ZLOO�EH�GLVSOD\HG��,I�ZH�NHHS�SUHVVLQJ
DQG�UHOHDVLQJ�WKH�(17(5�NH\��DOO�UHDGLQJV�XS�WR���ZLOO�EH�VXFFHVVLYHO\�VKRZQ��$IWHU
WKLV�UHDGLQJ��LW�ZLOO�F\FOH�WR���

7KH�00&�UHDGLQJV�DUH�

)�� 5HOD\�VWDWXV
)�� 7KHUPDO�LPDJH�H[SUHVVHG�DV�D�SHUFHQWDJH�RI�WKH�WULSSLQJ�YDOXH�
)�� 3RVLWLYH�VHTXHQFH�FXUUHQW
)�� 1HJDWLYH�VHTXHQFH�FXUUHQW�
)�� =HUR�VHTXHQFH�FXUUHQW
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)�� &RGH�RI�WKH�XQLW�WKDW�KDV�WULSSHG
)�� 3RVLWLYH�FXUUHQW�WKDW�IORZHG�ZKHQ�WKH�WULS�RFFXUUHG�
)�� 1HJDWLYH�FXUUHQW�WKDW�IORZHG�ZKHQ�WKH�WULS�RFFXUUHG
)�� =HUR�VHTXHQFH�FXUUHQW�WKDW�IORZHG�ZKHQ�WKH�WULS�RFFXUUHG�

$�GHWDLOHG�GHVFULSWLRQ�RI�WKH�UHDGLQJV�IROORZV�

)���5HOD\�VWDWXV

7KH�00&�VWDWXV�LV�JLYHQ�E\�D�WZR�GLJLW�FRGH�ZKLFK� LV�VKRZQ�RQ�WKH� OHIW�RI
WKH� GLVSOD\�� )RU� GLVWLQJXLVKLQJ� WKLV� FRGH� IURP� RWKHU� UHDGLQJV�� WKH� WZR
FRUUHVSRQGLQJ� GHFLPDO� SRLQWV� DUH� OLW�� 6R�� DW� ��� �HYHU\WKLQJ� 2�.��� VWDWXV� ZLOO� EH
VKRZQ�DV�

7KH�00&�VWDWXV�FRGHV�DUH�DV�IROORZV�

��� (YHU\WKLQJ�2�.�
��� 6HWWLQJV�IDLOXUH��7KH�VWRUHG�VHWWLQJV�DUH�QRW�RSHUDWLQJ�SURSHUO\�
��� 2SHUDWLRQ�HUURU��7KH�PHDVXUHPHQW�LV�QRW�FRUUHFW�
��� 2YHUDOO�IDLOXUH�
��� 520�IDLOXUH��7KH�SURJUDP�PHPRU\�KDV�IDLOHG�
��� ((3520�ZULWH�IDLOXUH

(UURUV�ZLWK�D�]HUR�DV�WKH�ILUVW�ILJXUH�FDQ�EH�FRUUHFWHG�E\�WKH�XVHU��(UURUV�ZLWK
DQ�HLJKW�DV�WKH�ILUVW�ILJXUH�LQGLFDWH�UHOD\�HOHFWURQLF�V\VWHP�IDLOXUHV�DQG�UHTXLUH�WKH
00&�XQLW� WR� EH� UHSDLUHG�� 7KH� HUURU� UHVHWWLQJ�SURFHGXUHV�ZLOO� EH� GLVFXVVHG�ZKHQ
H[SODLQLQJ�WKH�5(6(7�RSHUDWLRQ�

)���7KHUPDO�,PDJH

7KLV�UHDGLQJ�ZLOO�SURYLGH�XV�WKH�FDOFXODWHG�YDOXH�RI�WKH�WKHUPDO�LPDJH�DV�D
SHUFHQWDJH�UHODWLYH�WR�WKH�WULS�YDOXH��:KHQ�WKLV�YDOXH�UHDFKHV�����WKH�UHOD\�ZLOO�WULS�
$V�WKH�GLVSOD\�LV�FDSDEOH�RI�GLVSOD\LQJ�WKUHH�GLJLWV�� LW�FDQ�GLVSOD\�DQ\�YDOXH�XS�WR
����� ,I� WKH� WKHUPDO� LPDJH� FDOFXODWLRQ� UHDFKHV� ������� WKXV� H[FHHGLQJ� WKH� GLVSOD\
FDSDFLW\��WKH�PHVVDJH�2)/��2YHUIORZ��ZLOO�EH�GLVSOD\HG�

7KLV�PHVVDJH�GRHV�QRW�PHDQ�WKDW�WKH�WKHUPDO�LPDJH�LQWHUQDO�YDOXH�GRHV�QRW
NHHS�LQFUHDVLQJ��LW�RQO\�PHDQV�WKDW�WKH�GLVSOD\�LV�QR�ORQJHU�DEOH�WR�VKRZ�LW�
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:KHQ�FXUUHQW�VWRSV�IORZLQJ�DFURVV�WKH�OLQH��WKH�YDOXH�ZLOO�KDYH�WR�GHFUHDVH�DJDLQ�WR
����EHIRUH�WKH�2)/�PHVVDJH�GLVDSSHDUV�

:KHQ�WKH�WKHUPDO�LPDJH�LQWHUQDO�UHSUHVHQWDWLRQ�LV�JUHDWHU�WKDQ�WKH�VSDFH�IRU
VWRULQJ� LW�� LWV� YDOXH� QR� ORQJHU� LQFUHDVHV�� EXW� LW� UHPDLQV� EORFNHG� XQWLO� WKH� FXUUHQW
VWRSV� IORZLQJ� DQG� FRROLQJ�EHJLQV�� )RU� HYHU\� 7LPH�&RQVWDQW� RI� WKH� WKHUPDO� FXUYH�
WKLV�SRLQW�UHSUHVHQWV�D�GLIIHUHQW�SHUFHQWDJH�RI�WKH�WULSSLQJ�OLPLW��EHFDXVH�HDFK�7LPH
&RQVWDQW�KDV�D�GLIIHUHQW�OLPLW��,Q�DOO�FDVHV��WKLV�YDOXH�OLHV�ZHOO�RYHU�������VR�WKDW�WKLV
EORFNLQJ�ZLOO�QRW�KDYH�DQ\�HIIHFW�RQ�QRUPDO�RSHUDWLQJ�FRQGLWLRQV��2QO\�ZKHQ�WHVWV
DUH�FDUULHG�RXW��ZKHUH�WKH�WULSSLQJ�UHOD\�DFWLRQ�GRHV�QRW� LQWHUUXSW� WKH�FXUUHQW�� WKH
7KHUPDO�,PDJH�PD\�UHDFK�LWV�LQWHUQDO�OLPLW��)RU�D�7LPH�&RQVWDQW�RI����PLQXWHV��WKH
YDOXH� DW� ZKLFK� WKH� 7KHUPDO� LPDJH� ZLOO� EORFN� LV� ������ )RU� WKH� UHVW� RI� WKH� 7LPH
&RQVWDQWV�WKH�SHUFHQWDJH�LV�SURSRUWLRQDOO\�JUHDWHU�

)���3RVLWLYH�VHTXHQFH�XQLW

7KLV� UHDGLQJ� VKRZV� WKH� 3RVLWLYH� 6HTXHQFH� &XUUHQW� WKDW� IORZV� WKURXJK� WKH
PRWRU�DW�HYHU\�PRPHQW�H[SUHVVHG�LQ�WLPHV�WKH�WDS�FXUUHQW��[�,V���7KH�UHSUHVHQWDWLRQ
LV�PDGH�ZLWK� D� YDULDEOH� DFFXUDF\��ZKHUH� WKH� QXPEHU� RI� GHFLPDO� ILJXUHV� WKDW� DUH
VKRZQ�GHSHQGV�RQ� WKH� UHDGLQJ� YDOXH�� )RU� H[DPSOH�� VHH� WKH� FKDQJH� IURP� ����� WR
������WLPHV�WKH�WDS�FXUUHQW�

)���1HJDWLYH�VHTXHQFH�FXUUHQW

7KLV� UHDGLQJ�VKRZV� WKH�1HJDWLYH�6HTXHQFH�&XUUHQW� WKDW� IORZV� WKURXJK� WKH
PRWRU�DW�HYHU\�PRPHQW� LQ� WLPHV�WKH�WDS�FXUUHQW� �[,V���7KH�UHSUHVHQWDWLRQ� LV�PDGH
ZLWK� D� YDULDEOH� DFFXUDF\�� ZKHUH� WKH� QXPEHU� RI� GHFLPDO� ILJXUHV� WKDW� DUH� VKRZQ
GHSHQGV�RQ�WKH�UHDGLQJ�YDOXH�

)���=HUR�VHTXHQFH�FXUUHQW

7KLV�UHDGLQJ�VKRZV�WKH�=HUR�6HTXHQFH�&XUUHQW�WKDW�IORZV�WKURXJK�WKH�PRWRU
DW� D� JLYHQ� PRPHQW� H[SUHVVHG� LQ� WLPHV� WKH� JURXQG� WDS� FXUUHQW� �[� ,Q*51��� 7KH
UHSUHVHQWDWLRQ�LV�PDGH�ZLWK�D�FRQVWDQW�SUHFLVLRQ�RI�WZR�GHFLPDO�ILJXUHV�
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)���8QLW�FRGH�RI�WKH�ODVW�WULS

7KLV�UHDGLQJ�VKRZV�WKH�FRGH�RI�WKH�XQLW�WKDW�KDV�FDXVHG�WKH�ODVW�WULS��:KHQ
PRUH�WKDQ�RQH�XQLW�KDV�FDXVHG�WKH�WULS�WKH�ILUVW�RQH�WKDW�FDXVHG�LW�ZLOO�EH�UHFRUGHG�

)RU� H[DPSOH�� OHW� XV� VHH� KRZ� WKLV� UHDGLQJ� ZLOO� EH� VKRZQ� E\� WKH� WULSSLQJ
FDXVHG�E\�XQLW����7KHUPDO�LPDJH��

$V�VKRZQ� LQ� WKH� ILJXUH�DERYH�� WKH�8� �XQLW�� FKDUDFWHU� LV� VKRZQ�� WKH� FHQWUDO
GLJLW�LV�EODQN�DQG�WKH�ULJKW�RQH�VKRZV�WKH�FRGH�RI�WKH�XQLW�WKDW�KDV�FDXVHG�WKH�WULS�
6KRXOG� WKHUH� EH�QR� UHFRUGHG� WULS�� WKLV� FRGH�ZRXOG� EH� D� ]HUR�� 7KLV� LQIRUPDWLRQ� LV
SUHVHUYHG�HYHQ� LI� WKH�UHOD\�DX[LOLDU\�YROWDJH� LV�UHPRYHG��DQG� LW�FDQ�EH�GHOHWHG�E\
WKH�XVHU�

)���3RVLWLYH�VHTXHQFH�FXUUHQW�RI�WKH�ODVW�WULS

7KLV�UHDGLQJ�VKRZV�WKH�3RVLWLYH�6HTXHQFH�&XUUHQW�WKDW�ZDV�IORZLQJ�WKURXJK
WKH�PRWRU�ZKHQ�WKH�ODVW�WULS�RFFXUUHG��H[SUHVVHG�LQ�WLPHV�WKH�WDS�FXUUHQW��[,V���7KH
UHSUHVHQWDWLRQ� LV� WKH�VDPH�DV�)���7KLV� LQIRUPDWLRQ� LV� SUHVHUYHG�� HYHQ� LI� WKH� UHOD\
DX[LOLDU\�YROWDJH�LV�UHPRYHG��DQG�LW�FDQ�EH�GHOHWHG�E\�WKH�XVHU�

)���1HJDWLYH�6HTXHQFH�&XUUHQW�RI�WKH�ODVW�WULS

7KLV�UHDGLQJ�VKRZV�WKH�1HJDWLYH�6HTXHQFH�&XUUHQW� WKDW� IORZV� WKURXJK� WKH
PRWRU� ZKHQ� WKH� ODVW� WULS� RFFXUUHG�� H[SUHVVHG� LQ� WLPHV� WKH� WDS� FXUUHQW� �[,V��� 7KH
UHSUHVHQWDWLRQ� LV� WKH� VDPH�DV� )��� 7KLV� LQIRUPDWLRQ� LV� SUHVHUYHG� HYHQ� LI� WKH� UHOD\
DX[LOLDU\�YROWDJH�LV�UHPRYHG��DQG�LW�FDQ�EH�GHOHWHG�E\�WKH�XVHU�

)���=HUR�6HTXHQFH�&XUUHQW�RI�WKH�ODVW�WULS

7KLV� UHDGLQJ� VKRZV� WKH� =HUR� 6HTXHQFH� &XUUHQW� WKDW� IORZHG� WKURXJK� WKH
PRWRU� ZKHQ� WKH� ODVW� WULS� RFFXUUHG�� H[SUHVVHG� LQ� WLPHV� WKH� QHXWUDO� WDS� FXUUHQW
�[,Q*51���7KH�UHSUHVHQWDWLRQ�LV�WKH�VDPH�DV�)���7KLV�LQIRUPDWLRQ�LV�SUHVHUYHG�HYHQ
LI�WKH�UHOD\�DX[LOLDU\�YROWDJH�LV�UHPRYHG�DQG�LW�FDQ�EH�GHOHWHG�E\�WKH�XVHU�

7KH�GHIDXOW�UHDGLQJ�LV�WKH�RQH�WKDW�WKH�00&�QRUPDOO\�VKRZV�RQ�WKH�GLVSOD\�
7KLV� UHDGLQJ� FDQ� OLH� DQ\ZKHUH� EHWZHHQ� )�� DQG� )��� LQFOXVLYH�� :KHQ� YROWDJH� LV
DSSOLHG� WR� WKH� UHOD\�� WKH� GHIDXOW� UHDGLQJ� LV� VKRZQ�RQ� WKH� GLVSOD\� DQG� WKH� GLVSOD\
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UHWXUQV� DXWRPDWLFDOO\� WR� WKLV� UHDGLQJ� IURP� DQ\� SRLQW� LQ� WKH� 5HDGLQJV� RI� 6HWWLQJV
6HTXHQFHV�LI�WZR�PLQXWHV�HODSVH�ZLWKRXW�SUHVVLQJ�DQ\�NH\�

7KH� GHIDXOW� UHDGLQJ� VHOHFWLRQ� LV� DXWRPDWLFDOO\� PDGH� E\� WKH� 00&� LQ
DFFRUGDQFH�WR�WKH�SURWHFWLRQ�XQLWV�DFWLYH��(DFK�SURWHFWLRQ�XQLW�KDV�D�UHODWHG�UHDGLQJ�
ZKLFK� LV� WKH� RQH� WKDW� LV� XVHIXO� IRU� WKH� IXQFWLRQLQJ� RI� VXFK� XQLW�� )RU� WKH� UHDGLQJ
UHODWHG� WR� D� XQLW� WR� EH� WKH� GHIDXOW� UHDGLQJ�� DOO� XQLWV� ZLWK� D� ORZHU� LGHQWLILFDWLRQ
QXPEHU�PXVW�EH�GLVDEOHG�

7KH�UHDGLQJV�UHODWHG�WR�WKRVH�XQLWV�DUH�

8QLW 5HDGLQJ

���7KHUPDO�LPDJH� )�����7KHUPDO�&XUUHQW�
���3RVLWLYH�VHTXHQFH� )���3RVLWLYH�6HT��FRPSRQHQW�
���1HJDWLYH�VHTXHQFH� )���1HJDWLYH�6HT��FRPSRQHQW�
���=HUR�6HTXHQFH� )���=HUR�VHT��&RPSRQHQW�
���/RFNHG�URWRU� )���3RVLWLYH�6HT��FRPSRQHQW�
���8QGHUFXUUHQW� )���3RVLWLYH�6HT��FRPSRQHQW�
���3LFNXSV� )���3RVLWLYH�6HT��FRPSRQHQW�

)RU� H[DPSOH�� LI� XQLW� �� LV� DFWLYH�� WKH� GHIDXOW� UHDGLQJ� ZLOO� EH� )��� QR�PDWWHU
ZKDW�WKH�VWDWXV�RI�WKH�UHVW�RI�WKH�XQLWV�PD\�EH�

,I�ZH�GLVDEOH�WKLV�XQLW��E\�VHWWLQJ�D���YDOXH�LQ�VHWWLQJ������DQG�XQLW���LV�DFWLYH�
WKH�GHIDXOW�UHDGLQJ�ZLOO�EH�)���,I�XQLWV������DQG���DUH�QRW�DFWLYH�DQG�XQLW���LV�DFWLYH�
WKH�GHIDXOW�UHDGLQJ�ZLOO�EH�)���HWF��:KHQ�DOO�XQLWV�DUH�QRW�DFWLYH��WKH�GHIDXOW�UHDGLQJ
ZLOO�EH�)���5HOD\�6WDWXV�

�����6HWWLQJV�6HTXHQFH

7KH�6HWWLQJV�6HTXHQFH�LV�WKH�UHOD\�VWDWH�LQ�ZKLFK�WKH�VHWWLQJV�RI�WKH�GLIIHUHQW
00&�XQLWV�FDQ�EH�FKDQJHG��DV�ZHOO�DV�HQDEOH�RU�GLVDEOH� WKRVH�XQLWV�ZKLFK�DGPLW
HQDEOLQJ�DQG�GLVDEOLQJ��7KH�6HWWLQJV�6HTXHQFH�UHTXLUHV� WKH�XVH�RI�DOO� WKUHH�00&
SXVKEXWWRQV��DQG�WKHUHIRUH�LW�FDQQRW�EH�DFFHVVHG�ZLWK�WKH�FRYHU�PRXQWHG�

,I�� DW� DQ\� SRLQW� LQ� WKH� 6HWWLQJV� 6HTXHQFH�� WZR� PLQXWHV� HODSVH� ZLWKRXW
SUHVVLQJ�DQ\�NH\�� WKH�00&�ZLOO� UHWXUQ�WR� WKH�5HDGLQJV�6HTXHQFH�DQG�ZLWKLQ� LW� WR
WKH�GHIDXOW�UHDGLQJ�

,Q� RUGHU� WR� HQWHU� WKH� 6HWWLQJV� 6HTXHQFH�� ZH� PXVW� EH� LQ� WKH� 5HDGLQJV
6HTXHQFH��LW�PDNHV�QR�GLIIHUHQFH�DW�ZKLFK�SRLQW�LQ�WKH�VHTXHQFH�ZH�DUH��7KH�LQSXW
LV�FDUULHG�RXW�E\�SUHVVLQJ�WKH�´�µ�NH\�ZKLOH�KROGLQJ�GRZQ�WKH�(17(5�NH\��/HW�XV�VHH
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WKLV� RSHUDWLRQ� LQ� GHWDLO�� DVVXPLQJ� ZH� DUH� LQ� )�� DQG� WKH� 3RVLWLYH� 6HTXHQFH
&RPSRQHQW�9DOXH��ZKLFK�LV������WLPHV�WKH�WDS�FXUUHQW�LV�EHLQJ�VKRZQ�

7KH� GLVSOD\� VKRZV� WKH� SRVLWLYH� VHTXHQFH
FRPSRQHQW� YDOXH�� ����� WLPHV� WKH� WDS� FXUUHQW�
1RZ�ZH�SUHVV�DQG�KROG� (17(5�� 7KHQ� WKH� FRGH
IRU�WKH�QH[W�IXQFWLRQ�)��ZLOO�DSSHDU��7KH�6HWWLQJV
VHTXHQFH� FDQ� EH� HQWHUHG� IURP� DQ\� RWKHU
IXQFWLRQ�LQ�H[DFWO\�WKH�VDPH�ZD\�

:KLOH� SUHVVLQJ� DQG� KROGLQJ� GRZQ� (17(5�� ZH
SUHVV� WKH�´�µ�NH\��7KH�GLVSOD\� FKDQJHV� DQG� WKH
UHDGLQJ�����DSSHDUV��7KLV�LV�ZKDW�ZH�DOZD\V�VHH
ZKHQHYHU�ZH�HQWHU� WKH�6HWWLQJV�6HTXHQFH�� 7KH
QXPEHU� RQ� WKH� OHIW� VKRZV� WKH� XQLW� DQG� WKH
QXPEHU�RQ�WKH�ULJKW�WKH�VHWWLQJ��7KXV������PHDQV
8QLW� ��� 6HWWLQJ� ��� XQLW� �� LV� WKH� 7KHUPDO� LPDJH
DQG� WKH� VHWWLQJ� �� LV� WKH� QHJDWLYH� VHTXHQFH
FRPSRQHQW�RYHUYDOXLQJ� FRQVWDQW�� ,I�ZH�ZDQW� WR
YLHZ� RU� FKDQJH� WKLV� VHWWLQJ� YDOXH�� ZH� SUHVV
(17(5��ZLWKRXW�KROGLQJ�LW�GRZQ��DQG�ZH�VHH�WKH
FXUUHQW�VHWWLQJ�YDOXH�ZKLFK�ZH�DVVXPH�WR�EH���
7KH�VHWWLQJ�YDOXH�ZLOO�EOLQN��:KHQHYHU�D�VHWWLQJ
YDOXH�LV�VKRZQ�RQ�WKH�GLVSOD\�LW�ZLOO�EOLQN�

%HIRUH�ZH�JR�RQ��LW�LV�XVHIXO� WR�JLYH�D�FRPSOHWH
OLVW�RI�00&�XQLWV�DQG�VHWWLQJV��6R�OHW�XV�H[LW�WKH
6HWWLQJV�VHTXHQFH�

)RU� WKLV� SXUSRVH�� ILUVW� ZH� SUHVV� DJDLQ� �DQG
UHOHDVH��(17(5��7KLV�FDXVHV�WKH�VHWWLQJ�FRGH����
��� WR� EH� VKRZQ� DJDLQ� RQ� WKH� GLVSOD\�� )RU
UHWXUQLQJ�WR� WKH�5HDGLQJ�6HTXHQFH� WKH�´�µ�DQG
´�µ� DUH� SUHVVHG� VLPXOWDQHRXVO\�� WKH� RUGHU� LQ
ZKLFK�WKH\�DUH�SUHVVHG�GRHV�QRW�PDWWHU��DV�ORQJ
DV�ERWK�DUH�SUHVVHG�DW�WKH�VDPH�WLPH��7KLV�WDNHV
XV� DJDLQ� WR� WKH� 5HDGLQJV� 6HTXHQFH�� EXW� QRW� WR
WKH�VDPH�SRLQW�ZKHUH�ZH�HQWHUHG��:KHQHYHU�ZH
H[LW� WKH�6HWWLQJ�6HTXHQFH�ZH�ZLOO� UHWXUQ� WR� WKH
QRUPDO�UHOD\�VWDWXV��WKDW�LV��WKH�GHIDXOW�UHDGLQJ�

,Q�WKLV�FDVH�ZH�KDYH�DVVXPHG�WKDW�LW�LV�)��DQG�LWV�YDOXH�LV�]HUR�
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7KH�00&�FRQVLVWV�RI�WKH�VHWXS�XQLW�DQG�IRXU�SURWHFWLRQ�XQLWV��QDPHO\�

8QLW���5HOD\�VHWXS

�����)UHTXHQF\ +]

8QLW���� 7KHUPDO�LPDJH

����� .� 1RQ�GLPHQVLRQDO
��� τ� 0LQXWHV
��� τ� 7LPHV�τ�

8QLW����3RVLWLYH�6HTXHQFH�,QVWDQWDQHRXV�8QLW

��� 3LFN�XS�YDOXH 7LPHV�WDS�YDOXH��[,V�
��� 'HOD\ 6HFRQGV

8QLW����1HJDWLYH�6HTXHQFH

��� ,QVW���FXUYH�PRGH�VHOHFW�VZLWFK ,QVW ���&XUYH �
��� ,QVW��PRGH�SLFN�XS 7LPHV�WDS�YDOXH��[,V�
��� ,QVW��PRGH�GHOD\ 6HFRQGV
��� &XUYH�WUXQFDWLQJ 7LPHV�WDS�YDOXH��[,V�
��� &XUYH�GLDO 1RQ�GLPHQVLRQDO

8QLW����=HUR�VHTXHQFH�LQVWDQWDQHRXV�PRGH

��� 3LFN�XS�YDOXH 7LPHV�WKH�QHXWUDO�WDS�FXUUHQW��[,Q*51�
��� 'HOD\ 6HFRQG

)RU�D�GHWDLOHG�GHVFULSWLRQ�RI� WKH�XQLWV·� UDQJHV�DQG�RSHUDWLRQ�SOHDVH�VHH� WKH
23(5$7,1*�35,1&,3/(6�6HFWLRQ�

2QFH�DOO�RI� WKH�XQLWV�KDYH�EHHQ� OLVWHG�� LW·V� WLPH�WR�FDUU\�RXW�D� UHDO� VHWWLQJV
FKDQJH��$V�DQ�H[DPSOH�ZH�ZLOO�SURJUDP�WKH�QHJDWLYH�VHTXHQFH�XQLW�DV�DQ�LQYHUVH
WLPH�FXUYH��ZLWK�D�WUXQFDWLQJ�YDOXH�RI����[,V�DQG������GLDO�

:H� ZLOO� HQWHU� WKH� 6HWWLQJV� 6HTXHQFH� XVLQJ� WKH� SURFHGXUH� WKDW� KDV� EHHQ
H[SODLQHG�� DQG� WKHQ� WKH� FRGH� ���� ZLOO� EH� VKRZQ�� 2XU� H[DPSOH� UHTXLUHV� WKDW� ZH
FKDQJH�VHWWLQJV�����������DQG������7R�DFFHVV� WKH� VHWWLQJ�� SUHVV� UHSHDWHGO\� WKH� ´�µ
DQG�´�µ�NH\V�XQWLO� WKH�GHVLUHG�FRGH� LV�VKRZQ�RQ� WKH�GLVSOD\�� LQ� WKLV� FDVH������7KH
VHWWLQJV� VHOHFWLRQ� LV� F\FOHG�� VR� WKDW�ZKHQ� ´�µ� LV� SUHVVHG�ZKHQ� WKH� ODVW� VHWWLQJ� LV
FXUUHQWO\�VKRZQ�RQ�WKH�GLVSOD\��LW�LV�F\FOHG�WR�WKH�ILUVW�VHWWLQJ�DQG�YLFHYHUVD��LI�´�µ�LV
SUHVVHG�ZKHQ�WKH�ILUVW�VHWWLQJ�LV�RQ�WKH�GLVSOD\��LW�LV�F\FOHG�EDFN�WR�WKH�ODVW�RQH�
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2QFH�WKH�����VHWWLQJ�LV�RQ�WKH�GLVSOD\��SUHVV�(17(5�DQG�WKH�VHWWLQJ�YDOXH�ZLOO
EOLQN�� /HW� XV� DVVXPH� LW� LV� ��� WKDW� LV�� WKDW� WKH� LQVWDQWDQHRXV�PRGH� LV� VHOHFWHG�� )RU
FKDQJLQJ�LW�WR����FXUYH�PRGH��SUHVV�WKH�´�µ�NH\��2Q�WKH�GLVSOD\�WKH�YDOXH���ZLOO�EH
VKRZQ��)RU�DFNQRZOHGJLQJ�WKLV�GDWD��SUHVV�(17(5�DQG�WKH�FRGH�����ZLOO� DJDLQ�EH
VKRZQ��,Q�WKLV�ZD\�WKH�����VHWWLQJ�YDOXH�KDV�FKDQJHG�IURP���WR����7KH�IORZ�GLDJUDP
RI�WKLV�RSHUDWLRQ�LV�VKRZQ�RQ�WKH�QH[W�SDJH�

7KLV� SURFHVV� LV� WKH� VDPH� IRU� DQ\� VHWWLQJ� WKDW� LV� WR� EH� FKDQJHG�� 6HOHFW� WKH
VHWWLQJ�FRGH�WKDW� LV� WR�EH�FKDQJHG��:KHQ� WKH�FRGH�DSSHDUV�RQ� WKH�GLVSOD\��SUHVV
(17(5��7KHQ�WKH�FXUUHQW�VHWWLQJ�YDOXH�ZLOO�EH�VKRZQ�RQ�WKH�GLVSOD\��8VLQJ�WKH�´�µ
DQG�´�µ�NH\V�WKH�VHWWLQJ�YDOXH�FDQ�EH�LQFUHDVHG�RU�GHFUHDVHG�XQWLO�WKH�GHVLUHG�YDOXH
DSSHDUV�RQ�WKH�GLVSOD\��$W�WKLV�PRPHQW�SUHVV�(17(5�DQG�WKH�QHZ�VHWWLQJ�YDOXH�ZLOO
EH�DFFHSWHG�

,I� RQ� WKH� GLVSOD\� WKH�PD[LPXP� SHUPLVVLEOH
YDOXH� IRU� WKDW� VHWWLQJ� LV� VKRZQ�� SUHVVLQJ� ´�µ� ZLOO
KDYH�QR�HIIHFW��7KH�VDPH�ZLOO�RFFXU�LI�WKH�PLQLPXP
SHUPLVVLEOH�YDOXH�IRU�WKDW�VHWWLQJ�LV�VKRZQ�DQG�WKH
´�µ�NH\�LV�SUHVVHG�

,I� WKH� ´�µ� RU� ´�µ� NH\� LV� SUHVVHG� DQG� KHOG
GRZQ�� WKH� VHWWLQJ� YDOXH� LQFUHDVHV� RI� GHFUHDVHV
DXWRPDWLFDOO\� ILYH� WLPHV� SHU� VHFRQG�� 7R� DYRLG
XQGHVLUHG� UHSHWLWLRQV� RI� WKH� SUHVVHG� NH\�� QRWH� WKDW
WKH�ILUVW�UHSHWLWLRQ�RFFXUV�DIWHU�KDOI�D�VHFRQG�

7KLV�PHFKDQLVP�RQO\�ZRUNV�ZKHQ�FKDQJLQJ
WKH�VHWWLQJ�YDOXH�DQG�QRW�ZKHQ�VHOHFWLQJ�WKH�VHWWLQJ
FRGH��)RU� WKLV�RSHUDWLRQ�� WKH�´�µ�RU�´�µ�NH\V�PXVW
EH�SUHVVHG�DQG�UHOHDVHG�IRU�HYHU\�FRGH�LQFUHDVH�RU
GHFUHDVH�

2Q�WKH�IROORZLQJ�SDJH�WKH�FKDQJH�RI�WKH�WZR
RWKHU� VHWWLQJV� LV� VKRZQ� LQ� D� VXPPDUL]HG� ZD\�
WDNLQJ� LQWR� DFFRXQW� WKDW� WKH� NH\V� WR� EH� SUHVVHG
ZRXOG�EH�WKH�RQHV�DOUHDG\�PHQWLRQHG�

:H�KDYH�DVVXPHG�WKDW� WKH�RULJLQDO�YDOXH�IRU
VHWWLQJ�����ZDV����[,V�DQG�WKH�����VHWWLQJ�YDOXH�ZDV

������+DG�WKH\�EHHQ�GLIIHUHQW��LW�ZRXOG�KDYH�EHHQ�VXIILFLHQW�WR�SUHVV�WKH�´�µ�DQG�´�µ
NH\V�XQWLO�VHOHFWLQJ�WKH�GHVLUHG�YDOXHV�DQG�WKHQ�SUHVVLQJ�(17(5�

$IWHU� FKDQJLQJ� D� VHWWLQJ� YDOXH�� LW� LV� XSGDWHG� ZKHQ� (17(5� LV� SUHVVHG� IRU
DFFHSWLQJ� WKH� FKDQJH�� :KHQ� D� VHWWLQJ� LV� FKDQJHG�� WKH� FRUUHVSRQGLQJ� XQLW� LV
FRPSOHWHO\� UHVHW�� 7KH� UHVW� RI� WKH� XQLWV� DUH� QRW� DIIHFWHG� E\� WKH� FKDQJH� DQG� NHHS
ZRUNLQJ�QRUPDOO\��+RZHYHU��ZKHQ�(17(5�LV�SUHVVHG��DOO�SURWHFWLRQV�DUH�´IUR]HQµ
LQ� WKH� VWDWXV� LQ� ZKLFK� WKH\� DUH� IRU� WKH� WLPH� LW� WDNHV� WR� SURFHVV� D� QHZ� VHWWLQJ
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�EHWZHHQ������DQG�����VHFRQGV���2QFH�WKH�FRUUHVSRQGLQJ�XQLW�KDV�EHHQ�UHVHW��DOO�RI
WKHP� DUH� UHVWDUWHG�� 7KH� VHWWLQJV� FKDQJHV� FDQ� EH� FDUULHG� RXW� DW� DQ\� PRPHQW�
DOWKRXJK�LW�LV�UHFRPPHQGHG�WR�GR�LW�ZLWK�WKH�PRWRU�VWRSSHG�

,I�WKH�VHWWLQJ�YDOXH�KDV�QRW�EHHQ�FKDQJHG�� WKH�XQLW� LV�QRW�UHVHW��HYHQ� LI� WKH
´�µ�DQG�´�µ�NH\V�KDYH�EHHQ�SUHVVHG�

7KH� UHVHWWLQJ� RI� WKH� XQLW� ZKHUH� WKH� DGMXVWPHQWV� KDYH� EHHQ� FKDQJHG� LV
FRPSOHWHG��LQFOXGLQJ�WKH�GHWHFWLRQ�RI�D�SLFN�XS�RU�WULS�VKRXOG�WKH\�KDYH�RFFXUUHG�
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�����=HURLQJ�WKH�7KHUPDO�,PDJH

7KH�00&�LV�SURYLGHG�ZLWK�D�V\VWHP�IRU�]HURLQJ�WKH�WKHUPDO�LPDJH�XQLW��WKXV
DOORZLQJ�WKH�WHVWV�WR�EH�FDUULHG�RXW�IRU�FROG�FXUYHV��)RU�]HURLQJ�WKH�WKHUPDO� LPDJH
ZH�PXVW� EH� LQ� WKH� 5HDGLQJV� 6HTXHQFH�� $W� DQ\� SRLQW� LQ� WKLV� VHTXHQFH�� ZH� SUHVV
(17(5�� 7KH� FRUUHVSRQGLQJ� UHDGLQJ� FRGH� ZLOO� EH� VKRZQ� RQ� WKH� GLVSOD\�� :KLOH
KROGLQJ�GRZQ�(17(5�ZH�SUHVV� WKH�´�µ�NH\�DW� WKH�VDPH� WLPH��7KH� WKHUPDO� LPDJH
UHWXUQV�WR���DQG�WKH�00&�JRHV�EDFN�WR�WKH�EDVLF�VWDWXV��VKRZLQJ�WKH�GHIDXOW�UHDGLQJ
YDOXH�RQ�WKH�GLVSOD\�

�����5HVHW

7KH�UHVHW�RSHUDWLRQ� LV�FDUULHG�RXW�� IURP�WKH�5HDGLQJV�VHTXHQFH�E\�SUHVVLQJ
DQG�KROGLQJ�(17(5�IRU�WKUHH�VHFRQGV��7KH�HIIHFWV�RI�WKHVH�RSHUDWLRQV�DUH�GLIIHUHQW�
GHSHQGLQJ�RQ�ZKHWKHU�WKH�00&�LV�RSHUDWLQJ�QRUPDOO\�RU�LV�LQ�DQ�HUURU�VWDWXV�

00&�LQ�QRUPDO�RSHUDWLRQ�

7KH�00&�UHWXUQV�WR�WKH�GHIDXOW�UHDGLQJ��WKH�75,3�/('�LV�VZLWFKHG�RII�DQG�WKH
FXUUHQWV�RI�WKH�ODVW�WULS�DUH�GHOHWHG��H[FHSW�LI�WKH�WULS�RXWSXW�LV�DFWLYH�DW�WKDW�PRPHQW�
,Q�VXFK�D�FDVH��WKH�RQO\�HIIHFW�WKDW�5(6(7�KDV�LQ�UHWXUQLQJ�WR�WKH�GHIDXOW�UHDGLQJ�

00&�LQ�HUURU�VLWXDWLRQ�

:KHQ�WKH�00&�GHWHFWV�D�PDOIXQFWLRQ�GXULQJ�LWV�RSHUDWLRQ��WKH�FRUUHVSRQGLQJ
HUURU�FRGH�EOLQNV�RQ�WKH�GLVSOD\��WKH�PHDVXUHPHQW�LV�WXUQHG�RII��WKH�5($'<�/('�LV
VZLWFKHG�RII�DQG� WKH�'(9,&(�$/$50�RXWSXW� LV� DFWLYDWHG�� ,I� D�5(6(7�RFFXUV� XQGHU
WKHVH�FRQGLWLRQV��WKH�UHOD\�ZLOO�FRPSOHWHO\�UHLQLWLDOL]H�WKH�VRIWZDUH��WKXV�DOORZLQJ�WKH
RSHUDWLRQ�WR�EH�UHVWDUWHG�LI�WKH�HUURU�FDXVHV�KDYH�GLVDSSHDUHG�

$�GHWDLOHG�GHVFULSWLRQ�RI�WKH�HUURU�FRGHV�DQG�WKHLU�PHDQLQJV�IROORZV�

�����6\VWHP�(UURU

:KHQ�VWDUWLQJ�WKH�SURJUDP��WKH�00&�ORDGV�WKH�((3520�VHWWLQJ�YDOXHV��,I�WKH
VWRUHG�VHWWLQJV�GR�QRW�SDVV�DQ\�RI�WKH�FRQWUROV� WR�ZKLFK�WKH\�DUH�VXEMHFW��D�VHWWLQJ
HUURU�RFFXUV��7KLV�HUURU�FDQ�EH�IL[HG�E\�WKH�XVHU�E\�UHSURJUDPPLQJ�DOO�RI�WKH�UHOD\
VHWWLQJV�

7KH�SURJUDPPLQJ�RI� VHWWLQJV�DIWHU�DQ�HUURU�KDV� RFFXUUHG� LV� LGHQWLFDO� WR� WKH
SURFHGXUHV�H[SODLQHG�LQ�WKLV�VHFWLRQ��H[FHSW�IRU�WKH�IDFW�WKDW�WKH�VHWWLQJV�YDOXHV�DUH
UDQGRP�YDOXHV��,I�RQH�VHWWLQJ�YDOXH�LV�QRW�YDOLG��ZKHQ�SUHVVLQJ�(17(5�IRU�DFFHSWLQJ
LW��QRWKLQJ�ZLOO�RFFXU��WKH�VHWWLQJ�LV�QRW�DFFHSWHG�XQWLO�LW� LV�YDOLG��)RU�FRQYHUWLQJ�WKH
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VHWWLQJ� WR� D� YDOLG� YDOXH�� SUHVV� DQG� KROG� ´�µ� RU� ´�µ� XQWLO� WKH� VHWWLQJ� QR� ORQJHU
FKDQJHV��:KHQ�WKLV�RFFXUV��SURJUDP�WKH�GHVLUHG�YDOXH�XVLQJ�WKH�QRUPDO�SURFHGXUH�

2QFH� DOO� VHWWLQJV� KDYH� EHHQ� UHYLHZHG�� WKH� 00&� LV� UHVWDUWHG� E\� SUHVVLQJ
5(6(7�

�����2SHUDWLRQ�HUURU

,I�WKLV�HUURU�RFFXUV��LW�LV�YHU\�OLNHO\�WKDW�WKH�UHOD\�KDV�UHLQLWLDOL]HG�E\�LWVHOI��,Q
WKH�HYHQW�WKDW�LW�ZDV�QRW�VR��WKH�SUREOHP�ZRXOG�EH�VROYHG�E\�H[HFXWLQJ�D�5(6(7�RU�
LQ�D�ZRUVW�FDVH�VLWXDWLRQ��E\�VZLWFKLQJ�RII�WKH�00&�DQG�VZLWFKLQJ�LW�RQ�DJDLQ��,I�WKLV
GRHV�QRW�IL[�WKH�HUURU��WKH�ZKROH�UHOD\�XQLW�PXVW�EH�UHSDLUHG�

�����2YHUDOO�HUURU

2YHUDOO� VRIWZDUH� IDLOXUH�� 7KH� VDPH� FULWHULD� DV� FRGH� ��� DSSO\�� DOWKRXJK� WKH
FDXVHV�DUH�GLIIHUHQW�

�����520�IDLOXUH

7KH�SURJUDP�PHPRU\�FRQWHQWV�KDYH�GHWHULRUDWHG��,W�PXVW�EH�UHSODFHG�

�����((3520�ZULWLQJ�HUURU

7KH� QRQ�YRODWLOH� PHPRU\� KDV� GHWHULRUDWHG� DQG� LW� FDQ� QR� ORQJHU� VWRUH� WKH
VHWWLQJV��,W�PXVW�EH�UHSODFHG�
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$33(1',;����7(67,1*�7+(�00&�:,7+�$�6,1*/(�3+$6(
32:(5�6285&(

%DVHG� RQ� WKH� V\PPHWULFDO� FRPSRQHQWV� WKHRU\�� LW� LV� NQRZQ� WKDW� D� VLQJOH�
SKDVH� FXUUHQW� DSSOLHG� WR� WKH� UHOD\� FXUUHQW� WUDQVIRUPHUV� DV� GHVFULEHG� LQ� ILJXUH� �
SURGXFHV� SRVLWLYH� DQG� QHJDWLYH� VHTXHQFH� FXUUHQWV� JLYHQ� E\� WKH� IROORZLQJ
H[SUHVVLRQ�

,
,�� �,��� �������

√�

ZKHUH�

,�� �3RVLWLYH�VHTXHQFH�FRPSRQHQW�GHWHFWHG�E\�WKH�UHOD\�

,�� �1HJDWLYH�VHTXHQFH�FRPSRQHQW�GHWHFWHG�E\�WKH�UHOD\

,� �$SSOLHG�VLQJOH�SKDVH�FXUUHQW�

7KHUHIRUH��ZKHQ�WKH�00&�LV�WHVWHG�ZLWK�WKH�VLQJOH�SKDVH�SRZHU�VRXUFH�� WKH
QHJDWLYH� VHTXHQFH� FXUUHQW� �ZKLFK� LV� ]HUR� LQ� D� EDODQFHG� WKUHH�SKDVH� V\VWHP��PXVW
DOVR�EH�WDNHQ�LQWR�DFFRXQW��)RU�WHVWLQJ�WKH�WKHUPDO�LPDJH��LW�PXVW�EH�FRQVLGHUHG�WKDW
WKH�HTXLYDOHQW�FXUUHQW�QRZ�LV�DV�IROORZV�

,HT� �√�,�����.�,����� ����,�√��.��������

ZKHUH� ,� LV� WKH�DSSOLHG�VLQJOH�SKDVH�FXUUHQW�� %DVHG�RQ� WKLV�� WKH� WKHUPDO� LPDJH� WHVW
FDQ�EH�FDUULHG�RXW�E\�DSSO\LQJ�WKH�DSSURSULDWH�VLQJOH�SKDVH�FXUUHQW�

)RU�FDUU\LQJ�RXW� WKH� SRVLWLYH� DQG�QHJDWLYH� VHTXHQFH�XQLWV·� WHVW�� WKH� DSSOLHG
VLQJOH�SKDVH� FXUUHQW�PXVW� EH� ����� WLPHV� JUHDWHU� WKDQ� WKH� FXUUHQW� UHTXLUHG� LQ� WKH
DFFHSWDQFH�WHVW�
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,QWURGXFWLRQ

,I� WKH�RYHUODSSLQJ�SULQFLSOH� LV�DSSOLHG��ZH�FDQ�EUHDN�GRZQ�DQ\�WKUHH�SKDVH
SKDVRU�V\VWHP�LQWR�D�VHW�RI� WKUHH�EDODQFHG�SKDVRU�V\VWHPV�� WZR�RI� WKHP�RI� WKUHH�
SKDVH�W\SH��EXW�ZLWK�RSSRVLWH�URWDWLRQ�GLUHFWLRQV�WR�RQH�DQRWKHU��DQG�DQRWKHU�RQH
ZKLFK� FRQVLVWV� RI� WKUHH� EDODQFHG� DQG� SDUDOOHO� SKDVRUV��ZKLFK� URWDWH� LQ� WKH� VDPH
GLUHFWLRQ�DV�RQH�RI�WKH�SUHYLRXV�RQHV�

7KH�ILUVW�WKUHH�SKDVH�V\VWHP�URWDWHV�FRXQWHU�FORFNZLVH�DQG�LV�GHVLJQDWHG�DV
´SRVLWLYH� VHTXHQFH� V\VWHPµ� RU� ´IRUZDUG� FRPSRQHQW� V\VWHPµ�� DQG� ZLOO� EH
UHSUHVHQWHG�E\�WKH�VXEVFULSW���DGGHG�WR�WKH�PDWFKLQJ�YDULDEOH��9�RU�,��

7KH� VHFRQG� WKUHH�SKDVH� V\VWHP� URWDWHV� FORFNZLVH� DQG� LV� GHVLJQDWHG� DV
´QHJDWLYH� VHTXHQFH� V\VWHPµ� RU� ´LQYHUVH� FRPSRQHQW� V\VWHPµ�� DQG� ZLOO� EH
UHSUHVHQWHG�E\�WKH�VXEVFULSW���DGGHG�WR�WKH�PDWFKLQJ�YDULDEOH��9�RU�,��

7KH�SDUDOOHO�SKDVRU�V\VWHP� URWDWHV� FRXQWHU�FORFNZLVH�� DQG� LV� GHVLJQDWHG� DV
´]HUR�VHTXHQFHµ��DQG�ZLOO�EH�UHSUHVHQWHG�E\�VXEVFULSW���

6<00(75,&$/�&20321(176

7KH� SRVLWLYH� VHTXHQFH� FRPSRQHQW� LV� WKH� RQH� WKDW� JHQHUDWHV� WKH� PRWRU
WRUTXH�� ZKLFK� RYHUFRPHV� WKH� PHFKDQLFDO� ORDG� WRUTXH� FRXSOHG� WR� WKH� PRWRU� DQG
SURGXFHV�KHDW�EHFDXVH�RI�WKH�-RXOH�HIIHFW�

7KH� QHJDWLYH� VHTXHQFH� FRPSRQHQW� DFWV� DV� DQ� DGGLWLRQDO� ORDG� WRUTXH�
RULJLQDWLQJ�JUHDWHU�KHDW�ORVV�LQ�WKH�URWRU��EHFDXVH�LWV�DSSDUHQW�VOLS�LV�YHU\�ODUJH�

7KH� ]HUR� VHTXHQFH� FRPSRQHQW� JLYHV� XV� DQ� LQVLJKW� LQWR� WKH� WKUHH�SKDVH
V\VWHP�JURXQG�IDXOW��JHWWLQJ�D�ODUJH�YDOXH�ZKHQ�SRWHQWLDO�IUHH�JURXQG�IDXOWV�RFFXU�



*(.������%

��

&DOFXODWLRQ�RI�D�V\VWHP·V�V\PPHWULFDO�FRPSRQHQWV�

/HW�XV�FRQVLGHU�RSHUDWRU�D��ZKLFK�ZKHQ�DSSOLHG�WR�D�SKDVRU�� URWDWHV� LW�����
FRXQWHU�FORFNZLVH�ZLWKRXW� DIIHFWLQJ� WKH�PRGXOXV�� )RU� D� JLYHQ� FXUUHQW� WKUHH�SKDVH
V\VWHP��ZH�FRXOG�EUHDN�LW�GRZQ�LQ�LWV�V\PPHWULFDO�FRPSRQHQWV�DV�IROORZV�

,$� �,����,����,�

,%� �D�,����D,����,�

,&� �D,����D�,����,�

,�� ������,$���D,%���D�,&�

,�� ������,$���D�,%���D,&�

,�� ������,$���,%���,&�
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)LJXUH����00&�WKHUPDO�FXUYH�IRU�τ�� �����VHFRQGV�
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)LJXUH����,QYHUVH�WLPH�FXUYH�IDPLO\�IRU�WKH�QHJDWLYH�VHTXHQFH�XQLW�
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)LJXUH����00&�IURQW�SODWH
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)LJXUH�����&RQQHFWLRQ�IRU�WHVWLQJ�WKH�WKHUPDO�LPDJH��3RVLWLYH�VHTXHQFH��/RFNHG�
URWRU��8QGHUFXUUHQW�XQLWV�DQG�WKH�&RQWURO�XQLW�IRU�PRQLWRULQJ�WKH�QXPEHU�RI�VWDUWV�

X

Y

A

B

; < $ %

'UDZRXW�PRGHO B3 B4 B5 B6

1RQ�GUDZRXW B2 B3 B4 B5
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)LJXUH�����&RQQHFWLRQ�IRU�WHVWLQJ�WKH�QHJDWLYH�VHTXHQFH�XQLW
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'UDZRXW�PRGHO B3 B4 B5 B6

1RQ�GUDZRXW B2 B3 B4 B5
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)LJXUH�����&RQQHFWLRQV�IRU�WHVWLQJ�WKH�=HUR�6HTXHQFH�XQLW

X

Y

; <

'UDZRXW�PRGHO B9 B10

1RQ�GUDZRXW B8 B9
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)LJXUH��D��'LPHQVLRQV�DQG�PRXQWLQJ�RI�WKH�00&��QRQ�GUDZRXW�W\SH�����%����)�
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)LJXUH��E��'LPHQVLRQV�DQG�PRXQWLQJ�RI�WKH�00&��GUDZRXW�W\SH�����%����)�
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)LJXUH�����&RQQHFWLRQV�IRU�WHVWLQJ�WKH�WKHUPDO�LPDJH�XVLQJ�VLQJOH�SKDVH�SRZHU
VRXUFH��RQH�FLUFXLW�

X

Y

; <

'UDZRXW�PRGHO B5 B6

1RQ�GUDZRXW B4 B5
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)LJXUH�����&RQQHFWLRQV�IRU�WHVWLQJ�WKH�WKHUPDO�LPDJH�XVLQJ�D�VLQJOH�SKDVH�SRZHU
VRXUFH��WZR�FLUFXLWV�
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'UDZRXW�PRGHO B3 B4 B5 B6

1RQ�GUDZRXW B2 B3 B4 B5
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