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$�+LJK�4XDOLW\��+LJK�3RZHU�
+HDGSKRQH�$PSOLILHU

DPSOLILHUV %\�*HRUJH�1WDQDYDUDV��*UHHFH�

+HDGSKRQHV� KDYH� DQ� LPSRUWDQW�
DGYDQWDJH� RYHU� ORXGVSHDNHUV��
7KH\� FRPSOHWHO\� UHPRYH� WKH�
URRP� DFRXVWLFV�� ZKLFK�PDNHV�

WKHP�DQ�LGHDO�WRRO�IRU�VSHDNHU�GHVLJQ�
HUV��$�KLJK�TXDOLW\�SDLU�RI�KHDGSKRQHV�
UHSURGXFLQJ� D� ZHOO�NQRZQ� UHFRUGLQJ�
FDQ�VHUYH�DV�D�UHIHUHQFH�ZKHQ�HYDOX�
DWLQJ� D� QHZO\� GHVLJQHG� ORXGVSHDNHU��
2I� FRXUVH�� D� KLJK�TXDOLW\� DPSOLILHU�
PXVW� GULYH� KLJK�TXDOLW\� KHDGSKRQHV��
7KLV� DU WLFOH� GHVFULEHV� WKH� GHVLJQ�
DQG� FRQVWUXFWLRQ� RI� D� KLJK�TXDOLW\��
KLJK�SRZHU� KHDGSKRQH� DPSOLILHU� �VHH�
3KRWR����

'(6,*1�2%-(&7,9(6
:KHQ� EXLOW�� ,� ZDQWHG� WKH� DPSOLILHU�

WR� GHOLYHU� DW� OHDVW� �� :506� DW� ���ƻ��
7KLV� PHDQW� WKH� DPSOLILHU� PXVW� KDYH�
����9506� RXWSXW� YROWDJH�� ZKLFK� LV�
PRUH� WKDQ�HQRXJK� WR�GULYH�DQ\�KHDG�
SKRQH� WR� LWV�PD[LPXP� VRXQG� OHYHO�� ,�
ZDQWHG�DOO�WKH�DPSOLILHU¶V�FRPSRQHQWV��
LQFOXGLQJ� WKH� SRZHU� VXSSO\� �ZLWK� WKH�
H[FHSWLRQ� RI� WKH� WUDQVIRUPHU��� WR� EH�
SODFHG� RQ� D� VLQJOH� 3&%� IRU� HDVH� RI�
FRQVWUXFWLRQ�� 7KH� DPSOLILHU� QHHGHG� D�
YROXPH� FRQWURO� VR� LW� FRXOG� EH� GLUHFWO\�
GULYHQ� IURP� WKH� DQDORJ� RXWSXW� RI� D�
&'�'9'� SOD\HU�� D� SKRQR� SUHDPSOLILHU��
RU�DQ\�RWKHU�DQDORJ�VRXUFH�
7KH� DPSOLILHU� DOVR� QHHGHG� WR� EH�

XVHG� DV� D� KLJK�TXDOLW\� OLQH� SUHDPSOL�
ILHU�� 7KH� DPSOLILHU� GHVLJQ� LV� EDVHG� RQ�
KLJK�TXDOLW\� RS�DPSV� XVHG� LQ� DXGLR�
DSSOLFDWLRQV�

7+(�$03/,),(5¶6�'(6,*1
)LJXUH���VKRZV�D�VLPSOLILHG�EORFN�GL�

DJUDP�RI� WKH�KHDGSKRQH�DPSOLILHU��7KH�
GHVLJQ� FRQVLVWV� RI� WKUHH�PDLQ� EORFNV��
WKH�DPSOLILHU� FLUFXLW�� WKH�SRZHU� VXSSO\��
DQG� WKH� SURWHFWLRQ� FLUFXLW�� )LJXUH� �
VKRZV� WKH� DPSOLILHU¶V� FRPSOHWH� HOHF�
WURQLF� VFKHPDWLF�� 7KH� VFKHPDWLF� RQO\�
VKRZV�RQH�FKDQQHO��KRZHYHU��WKH�RWKHU�

FKDQQHO�LV�LGHQWLFDO��
7KH�DPSOLILHU�FLUFXLW�LQFOXGHV�WKH�YRO�

XPH�FRQWURO��WKH�JDLQ�DPSOLILHU��DQG�WKH�
RXWSXW� EXIIHUV� FRQQHFWHG� LQ� SDUDOOHO��
7KH�FLUFXLW¶V�ILUVW�VHFWLRQ�LV�WKH�5)�ILOWHU�
IRU� HOHFWURPDJQHWLF� LQWHUIHUHQFH� �(0,��
SURWHFWLRQ�� FRQVLVWLQJ� RI� 5�� DQG� &���
7KHVH� FRPSRQHQWV� FUHDWH� D� ORZ�SDVV�
ILOWHU� DW� DERXW� ���� N+]�� 7KH� SUHYLRXV�
VWDJH¶V�RXWSXW�LPSHGDQFH�FDQ�ORZHU�WKH�
ORZ�SDVV�ILOWHU¶V�FRUQHU�IUHTXHQF\��6R��LI�
WKLV� LPSHGDQFH� LV�JUHDWHU� WKDQ�����ƻ��
WKH� FDSDFLWRU� &�� VKRXOG� EH� GHFUHDVHG�
DFFRUGLQJO\� WR� SUHYHQW� H[FHVVLYH� KLJK�
IUHTXHQF\�ORVV�
1H[W�� WKHUH� DUH� WKUHH�

SLQV� WR� FRQQHFW� WKH� YRO�
XPH� FRQWURO� SRWHQWL�
RPHWHU�� ZKLFK� LV� RQ� WKH�
DPSOLILHU¶V� IURQW� SDQHO��
7KH�YROXPH�FRQWURO¶V�SR�
VLWLRQ� DW� WKH� LQSXW� SUR�
WHFWV� WKH�DPSOLILHU¶V�QH[W�
VWDJHV�IURP�DQ\�SRVVLEOH�
RYHUORDG�� ,� XVHG�DQ�$OSV�
(OHFWULF� ����Nƻ� VWHUHR�
SRWHQWLRPHWHU� IRU� WKH�
YROXPH�FRQWURO��
,� XVHG� WKH� FDSDFLWRU�

&�� IRU� WKH�'&�SURWHFWLRQ�
RI� WKH� IROORZLQJ�FLUFXLWU\��
7KLV� LV� WKH� RQO\� FDSDFL�
WRU� XVHG� LQ� WKH� DPSOL�
ILHU¶V� DXGLR� VLJQDO� SDWK��

,�QHHGHG�UHVLVWRUV�5���DQG�5���WR�HQ�
VXUH�D�'&�SDWK� IRU� WKH� FLUFXLW¶V�SURSHU�
RSHUDWLRQ�
7KH�ILUVW�SDUW�RI� WKH�,&��FRQVLVWV�RI�

D�QRQLQYHUWLQJ�JDLQ�VWDJH� IRU� WKH�DP�
SOLILHU� DQG� LW� DOVR� GULYHV� WKH� QH[W� FLU�
FXLW�� )RU� WKLV� SRVLWLRQ�� ,� XVHG�D�7H[DV�
,QVWUXPHQWV��23$�����RS�DPS��ZKLFK�
LV�D�ORZ�QRLVH��XOWUD�ORZ�GLVWRUWLRQ�DP�
SOLILHU�HVSHFLDOO\�GHVLJQHG�IRU�DXGLR�DS�
SOLFDWLRQV�� $V� LQGLFDWHG� LQ� WKH� VFKH�
PDWLF�� ,� VHW� WKH�JDLQ� WR�DERXW�����G%��
7KLV�HQDEOHG�WKH�DPSOLILHU�WR�IXOO\�GULYH�
PRVW�KHDGSKRQHV��
%XW�� EH� FDUHIXO�� ,I� WKH� DPSOLILHU¶V�

3KRWR����7KH�FRPSOHWHG�KHDGSKRQH�DPSOLILHU�KDV�D�FOHDQ�DQG�VLPSOH�GHVLJQ�
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)LJXUH����7KH�KHDGSKRQH�DPSOLILHU�LQFOXGHV�DQ�DPSOLILHU�FLUFXLW��
D�SRZHU�VXSSO\��DQG�WKH�SURWHFWLRQ�FLUFXLW�

'HVLJQ�LV�EDVHG�RQ�VXSHULRU�RS�DPSV�XVHG�LQ�DXGLR�DSSOLFDWLRQV
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YROXPH� LV� OHIW� DW� LWV�PD[LPXP� YDOXH�
ZKHQ� WKH� DPSOLILHU¶V� LQSXW� LV� GLUHFWO\�
FRQQHFWHG� WR� D� &'� RU� '9'� SOD\HU¶V�
RXWSXW� �ZKLFK�PHDQV� D� IXOO� VLJQDO� RI�
��9506���WKH�DPSOLILHU¶V�RXWSXW�YROWDJH�
FRXOG� EORZ� RXW� \RXU� KHDGSKRQHV� DQG�
SHUKDSV�\RXU�HDUGUXPV��,W�LV�VDIHVW�WR�
DOZD\V�SRZHU�XS�WKH�DPSOLILHU�ZLWK�WKH�
YROXPH�VHW�WR�LWV�PLQLPXP�SRVLWLRQ��
,I� \RXU� KHDGSKRQHV� DUH� VHQVLWLYH��

\RX�PD\�ZDQW�WR�UHGXFH�WKH�JDLQ��7KLV�
FDQ� EH� GRQH� E\� LQFUHDVLQJ� WKH� YDOXH�
RI� 5���� 7KH� RXWSXW� FLUFXLW� FRQVLVWV� RI�
HLJKW�RS�DPSV�ZRUNLQJ�DV�YROWDJH�IRO�
ORZHUV�ZLWK�WKHLU�RXWSXWV�FRQQHFWHG�LQ�
SDUDOOHO�E\����ƻ�UHVLVWRUV��,�FKRVH�WKH�
23$����� RS�DPS� IRU� WKLV� SRVLWLRQ� IRU�
WKH� VDPH� UHDVRQV� ,� SUHYLRXVO\�PHQ�
WLRQHG� DQG� DOVR� EHFDXVH� LW� FDQ� GULYH�
����ƻ� ORDGV� DW� D� IXOO� RXWSXW� YROWDJH��
(DFK�23$�����RS�DPS¶V�RXWSXW�FXUUHQW�
FDSDELOLW\� LV� ���P$�� DFFRUGLQJ� WR� WKH�
GDWDVKHHW��6R��WKH�DPSOLILHU¶V�WRWDO�RXW�
SXW� FXUUHQW� FDSDELOLW\� LV� ����P$� SHDN�
�L�H��� �� î� ���P$���:LWK� D� ���ƻ� RXW�
SXW� ORDG�� WKH� DPSOLILHU¶V� WRWDO� RXWSXW�

SRZHU� FDSDELOLW\� LV� �����:�� 7KH� RXW�
SXW� YROWDJH� UHTXLUHG� IRU� WKLV� SRZHU� LV�
�����9506��RU���9�SHDN��ZKLFK�LV�ZLWKLQ�
WKLV�FLUFXLW¶V�FDSDELOLWLHV�
7KH� FRPSRQHQWV� 5��� DQG� &��� DW�

WKH�RXWSXW�KHOS�VWDELOL]H�WKH�DPSOLILHU¶V�
KLJK�IUHTXHQF\� EHKDYLRU� ZKHQ� GULYLQJ�
ORQJ�FDEOHV�RU�GLIILFXOW�ORDGV��7KH�FLUFXLW�
DURXQG�,&�%�LV�D�QRQLQYHUWLQJ�'&�VHUYR�
LQWHJUDWRU��ZKLFK� NHHSV� WKH� DPSOLILHU¶V�
RXWSXW� DW� �� 9� DQG� HOLPLQDWHV� DQ\� '&�
RIIVHWV� RI� WKH� FLUFXLW�� 8VLQJ� WKH� VHUYR�
FLUFXLW� DOVR� HOLPLQDWHV� WKH� QHHG� IRU� D�
FDSDFLWRU� LQ� WKH� DPSOLILHU¶V� IHHGEDFN�
ORRS��
,� XVHG� DQ� DGGLWLRQDO� 5�&� ORZ�SDVV�

ILOWHU�FRQVLVWLQJ�RI�5��DQG�&���DW� WKH�
VHUYR� RS�DPS¶V� RXWSXW� WR� FRPSOHWHO\�
DWWHQXDWH� DQ\� QRLVH� WKDW� PLJKW� EH�
GULYHQ� WR� WKH� DPSOLILHU¶V�PRUH� VHQVL�
WLYH�ILUVW�VWDJH�

7+(�32:(5�6833/<
$����9$�SRZHU� WUDQVIRUPHU� SURYLGHV�

WKH�UHTXLUHG���î����9$&�IRU�WKH�DPSOL�
ILHU¶V�SRZHU�VXSSO\��$���$�����9�EULGJH�

UHFWLILHV� WKH� $&� YROWDJH� WR�'&� YROWDJH�
DQG� FKDUJHV� WKH� WZR� �������)� FDSDFL�
WRUV��7KH�FDSDFLWRUV�&���&����&����DQG�
&���LQ�SDUDOOHO�ZLWK�WKH�UHFWLILHU�GLRGHV�
UHGXFH�WKHLU�QRLVH�
7KH� QH[W� VWDJHV� ZLWK� FRPSRQHQWV�

DURXQG�WUDQVLVWRUV�7��DQG�7��DUH�FODV�
VLFDO� FDSDFLWDQFH�PXOWLSOLHU� VWDJHV�� ,�
XVHG� ODUJH�YDOXH� FDSDFLWRUV� �&�� DQG�
&����ZKLFK�VLJQLILFDQWO\�DWWHQXDWHG�WKH�
ULSSOH� YROWDJH� EHIRUH� LW� FDPH� WR� WKH�
/0���� DQG� /0���� UHJXODWRUV�� ,� DG�
MXVWHG�WKH�RXWSXW�YROWDJH�IRU�HDFK�VLGH�
WR������DQG�±�����9��DFFRUGLQJO\�
7KH� RXWSXW� E\SDVV� FDSDFLWRUV� &����

&���� &���� &���� DQG� &��� IXUWKHU� LP�
SURYH� WKH� UHJXODWRUV¶� VWDELOLW\�� ,� XVHG�
GLRGHV�'���'���'��� DQG�'�� WR� SUHYHQW�
WKH�FDSDFLWRUV�IURP�GLVFKDUJLQJ�WKURXJK�
ORZ� FXUUHQW� SRLQWV� LQWR� WKH� UHJXODWRUV��
7KLV� SURWHFWV� WKH� UHJXODWRUV� IURP� DQ\�
SRVVLEOH�GDPDJH�
7KH� WUDQVLVWRUV� �7�� DQG� 7��� DQG�

WKH� UHJXODWRUV� �,&�� DQG� ,&��� UHTXLUHG�
VRPH� KHDWVLQNLQJ� WR� DYRLG� KLJK� WHP�
SHUDWXUHV�� ,� XVHG� LVRODWRUV� WR� VFUHZ�

)LJXUH����7KH�KHDGSKRQH�DPSOLILHU¶V�HOHFWURQLFV�DUH�EXLOW�DURXQG�D�7H[DV�,QVWUXPHQWV�23$�����RS�DPS�
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WXUQV�RQ�WKH�WUDQVLVWRU�4���DFWLYDWLQJ�
WKH�UHOD\�.��
$Q\�'&�RXWSXW� RIIVHW� DW� WKH�RXWSXW�

LV� VHQVHG� E\� WKH� FLUFXLW� DURXQG� WUDQ�
VLVWRU�4��DQG�4��ZLWK�WKH�KHOS�RI�WKH�
GLRGHV� '��� '���� '���� DQG� '���� 7KH�
FRPSRQHQWV� 5���� &���� DQG� &��� FUH�
DWH�D�ORZ�SDVV�ILOWHU�DW�D�YHU\�ORZ�IUH�
TXHQF\� VR� WKH� SURWHFWLRQ� FLUFXLW� FDQ�
QRW�EH�DFWLYDWHG�E\�WKH�RXWSXW�VLJQDO¶V�
VWURQJ� EDVV� IUHTXHQFLHV�� 7KH� WUDQVLV�
WRU� 4�� GHWHFWV� WKH� SRVLWLYH� '&� YROW�
DJH�DQG�WKH�WUDQVLVWRU�4��GHWHFWV� WKH�
QHJDWLYH� YROWDJHV��:KHQ� WKH� YROWDJH�

WKHP�WR�DQ�DOXPLQXP�VTXDUH� URG� �VHH�
3KRWR� ���� ,� WKHQ� VFUHZHG� WKH� DOXPL�
QXP�URG�WR�WKH�DPSOLILHU¶V�FKDVVLV��7KLV�
ZDV�PRUH� WKDQ� HQRXJK� WR� NHHS� WKHP�
FRRO� HYHQ�ZKHQ� GULYLQJ� WKH�PD[LPXP�
SRZHU�

3527(&7,21 &,5&8,7
7KH� SURWHFWLRQ� FLUFXLW� LV� EDVHG� RQ�

D� ����� (OHFWURQLFV� :RUOG� DUWLFOH� E\�
'RXJODV� 6HOI�� ZKLFK� VXSSRUWV� VHYHUDO�
EDVLF� IXQFWLRQV�� 'XULQJ� WKH� DPSOLILHU¶V�
SRZHU�RQ�� LW� FRQQHFWV� WKH� RXWSXW�ZLWK�
D�GHOD\�WR�DYRLG�DQ\�WUDQVLHQW�QRLVH��,W�
TXLFNO\� GLVFRQQHFWV� WKH� RXWSXW� GXULQJ�
WKH�DPSOLILHU¶V�SRZHU�RII� RU� LI� D�SRZHU�
ORVV�KDSSHQV��,W�FRQWLQXDOO\�VHQVHV�WKH�
DPSOLILHU¶V� RXWSXW� IRU�'&� YROWDJHV� DQG�
TXLFNO\�GLVFRQQHFWV� WKH�RXWSXW� LI� WKHUH�
LV� DQ\� '&� IDXOW�� 7KLV� ZLOO� SURWHFW� WKH�
KHDGSKRQHV� LI� VRPHWKLQJ� JRHV�ZURQJ�
ZLWK�WKH�DPSOLILHU�

&,5&8,7 23(5$7,21
:KHQ�SRZHU�LV�DSSOLHG�WR�WKH�FLUFXLW��

WKH�FRPSRQHQWV�'���&����5����DQG�4��
GHWHFW� WKH� SUHVHQFH� RI� WKH� ���+]� OLQH�
YROWDJH� DQG� WKH� WUDQVLVWRU� 4�� LV� VHW�

3KRWR����7KH�VWHUHR�DPSOLILHU¶V�FRQVWUXFWLRQ�UHTXLUHV�WZR�3&%V�

3KRWR����7KH�KHDGSKRQH�DPSOLILHU�KDV�D�VLPSOH�LQWHUQDO�FRQVWUXFWLRQ��

WR� WKH�2Q� VWDWXV� VR� WKH�GLRGH�'��� LV�
VKRUWHG� WR� WKH� JURXQG�� 7KLV� SUHYHQWV�
WKH�FLUFXLW¶V�DFWLYDWLRQ�DURXQG�4��DQG�
4��� 7KH� UHOD\� .�� LV� WXUQHG� RQ� ZLWK�
WKH� 5&� FRQVWDQW¶V� GHOD\� RI� 5��� DQG�
&���
7KH� =HQHU� GLRGH� '�� JHQHUDWHV� D�

��9�FRQVWDQW�YROWDJH��ZKLFK�LV�XVHG�LQ�
FRQMXQFWLRQ� ZLWK� WKH� FDSDFLWRU� &��¶V�
YROWDJH� IRU� WKH� RXWSXW� UHOD\¶V� DFWLYD�
WLRQ�� 7KH� FDSDFLWRU� &��¶V� YROWDJH� LV�
LQFUHDVHG�VORZO\�E\�WKH�5���&���FRQ�
VWDQW�� :KHQ� LW� UHDFKHV� DERXW� ���� 9��
WKH� WUDQVLVWRU� 4�� LV� DFWLYDWHG�� ZKLFK�
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LV�JUHDWHU�WKDQ�DERXW���RU�±��9��WKH�WUDQVLVWRUV�4��RU�4��DUH�
DFWLYDWHG�DQG�WKH�UHOD\�.��LV�GHDFWLYDWHG�TXLFNO\�GLVFRQQHFW�
LQJ� WKH� RXWSXW�� 7KH� /('� LV� LQ� VHULHV� ZLWK� WKH� RXWSXW� UHOD\��
:KHQ�WKH�/('�LV�LOOXPLQDWHG��LW� LQGLFDWHV�WKDW�QR�IDXOW� LV�GH�
WHFWHG� E\� WKH� SURWHFWLRQ� FLUFXLW� DQG� WKH� RXWSXW� LV� QRUPDOO\�
FRQQHFWHG�

$03/,),(5�&216758&7,21�
$V� SUHYLRXVO\�PHQWLRQHG�� RQH� RI�P\� GHVLJQ� REMHFWLYHV� LV� WR�

KDYH�DOO� WKH� DPSOLILHU¶V� FRPSRQHQWV� RQ�D� VLQJOH� 3&%�� VLPSOLI\�
LQJ� LWV� FRQVWUXFWLRQ�� ,�XVHG�D�GHPR�YHUVLRQ�RI�&DG6RIW¶V�(DJOH�
3&%� VRIWZDUH� IRU� WKH� GHVLJQ�� 7KH� SURJUDP� OLPLWHG� WKH� 3&%¶V�
PD[LPXP�GLPHQVLRQV��7KH�RXWFRPH�ZDV�D����PP�î�����PP�
GRXEOH�VLGHG� 3&%�ZLWK� JURXQG� SODQHV� RQ� WKH� WRS� DQG� ERWWRP�
OD\HUV��(DFK�3&%�KDV�WKH�FRPSRQHQWV�IRU�RQO\�RQH�FKDQQHO��VR�,�
QHHGHG�WZR�3&%V�IRU�D�FRPSOHWH�DPSOLILHU�
3KRWR���VKRZV�WKH�3&%V�,�XVHG��7KHVH�DUH�KLJK�TXDOLW\�3&%V�

ZLWK�ERDUG�PDWHULDO�)5��RI�����PP�WKLFNQHVV�DQG����ǋP�FRS�
SHU��7KH\�DOVR�KDYH�SODWHG�WKURXJK�KROHV��VROGHU� UHVLVWDQFH�RQ�
ERWK�VLGHV��DQG�D�VLONVFUHHQ�RQ�WKH�WRS�VLGH�
)LJXUH���VKRZV�WKH�3&%¶V�FRPSOHWH�JXLGH�DVVHPEO\��7KH�SDUWV�

OLVW�VKRZV�ZKDW� LV� UHTXLUHG� WR�EXLOG�RQH�FKDQQHO��7R�FRQVWUXFW�D�
FRPSOHWH�DPSOLILHU��GRXEOH�WKH�SDUWV�OLVW�
7R� DYRLG� JURXQG� ORRS� SUREOHPV�� WKH� DPSOLILHU¶V� VLJQDO� DQG�

SRZHU� VXSSO\� JURXQG� DUH� QRW� FRQQHFWHG� RQ� WKH� 3&%�� 7KH\�
VKRXOG�EH�FRQQHFWHG�WRJHWKHU�DW�D�FRPPRQ�SRLQW�QHDU�WKH�VLJ�
QDO�LQSXW�JURXQG�
,� XVHG� D�PHWDO� HQFORVXUH� ZLWK� D� ���PP� DOXPLQXP� IURQW�

SDQHO� WR� KRXVH� DOO� WKH� DPSOLILHU¶V� FRPSRQHQWV�� 7KH� HQFOR�
VXUH�KDG� WKH� IROORZLQJ�GLPHQVLRQV������PP��ZLGWK��î���PP�
�KHLJKW��î�����PP��GHSWK���7KH�DPSOLILHU¶V�IURQW�SDQHO�KDV�WZR�
/('V�RQ�WKH�OHIW�VLGH��RQH�IRU�WKH�OHIW�FKDQQHO�DQG�WKH�RWKHU�IRU�
WKH�ULJKW�FKDQQHO�WR�LQGLFDWH�WKH�DPSOLILHU¶V�QRUPDO�RSHUDWLRQ��
,Q� WKH�SDQHO¶V� FHQWHU� LV�D�����´�PHWDO� MDFN� IRU� WKH�DPSOL�

ILHU¶V� KHDGSKRQH� RXWSXW�� ,� XVHG� D� 1HXWULN� 1-�)3�&� VRFNHW��

)LJXUH����7KH�DPSOLILHU¶V�3&%�DVVHPEO\�VKRZV�WKDW�WKH�DPSOLILHU¶V�
VLJQDO�JURXQG�DQG�SRZHU�VXSSO\�JURXQG�DUH�QRW�FRQQHFWHG�WR�LW�WR�
DYRLG�JURXQG�ORRSV�SUREOHPV��

+HDGSKRQH�$PSOLILHU�3DUWV�/LVW�
�IRU�RQH�FKDQQHO�
$OO�UHVLVWRUV�DUH�������:������H[FHSW�DV�QRWHG
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�� DXGLR;SUHVV������� DXGLR;SUHVV�FRP

ZKLFK�LV�D�KLJK�TXDOLW\�VRFNHW�ZLWK�VLO�
YHU�FRQWDFW�SODWLQJ�DQG�D����$�FXUUHQW�
UDWLQJ�� ,W�KDV�D� ORFNLQJ�FDSDELOLW\� WKDW�
UHTXLUHV� XVHUV� WR� SUHVV� D� UHG� EXWWRQ�
WR� UHOHDVH� WKH� KHDGSKRQH� SOXJ�� 7KH�
YROXPH� FRQWURO� VLWV� RQ� WKH� IURQW� SDQ�
HO¶V� ULJKW�VLGH�� ,�XVHG�DQ�$OSV�����Nƻ�
VWHUHR� SRWHQWLRPHWHU�� 7KH� DOXPLQXP�
NQRE�LV�FKURPLXP�SODWHG�IRU�D�QLFH�DS�
SHDUDQFH�
,� XVHG� )URQW� 3DQHO� ([SUHVV¶V� )URQW�

3DQHO� 'HVLJQHU� WR� FUHDWH� WKH� WH[W�
RQ� WKH� IURQW� SODWH�� ,� XVHG�P\� LQN�MHW�
SULQWHU� WR� SULQW� WKH� IURQW� SDQHO� LQIRU�
PDWLRQ�RQ�D�WUDQVSDUHQW��VHOI�DGKHVLYH�
VKHHW�
,� PRXQWHG� WKH� SRZHU� WUDQVIRUPHU�

DV� IDU�DV�SRVVLEOH� IURP�WKH�DPSOLILHU¶V�
HOHFWURQLFV� SDUWV� WR� DYRLG� DQ\� LQWHU�
IHUHQFH�� ,�PRXQWHG� WKH� WZR� 3&%V� RQ�
WKH�IURQW�VLGH�RI�WKH�FKDVVLV��QHDU�WKH�
YROXPH� SRWHQWLRPHWHU� DQG� WKH� RXWSXW�
FRQQHFWRU�� 7KH� VWDU� SRLQW� JURXQG� LV�
FORVH� WR� WKH� DPSOLIHU¶V� LQSXW� VRFNHWV��
+HUH�� WKH� DQDORJ� �$*1'��� WKH� SRZHU�
JURXQG��3�B*1'�RU�3�B*1'��DQG� WKH�
RXWSXW� FRQQHFWRU¶V� JURXQG� DUH� FRQ�
QHFWHG� WRJHWKHU� WR� WKH�,1387�JURXQG��
,�XVHG� WZR�VKLHOGHG�FDEOHV� WR�FRQQHFW�
WKH�LQSXW�VRFNHWV�DQG�WKH�3&%V��,�XVHG�
WZLVWHG� FDEOHV� WR� FRQQHFW� WKH� YROXPH�
FRQWURO�SRWHQWLRPHWHU�
3KRWR���VKRZV�WKH�DPSOLILHU¶V�EDFN�

SDQHO��2Q�RQH� VLGH�RI� WKH�SDQHO� LV� DQ�
,QWHUQDWLRQDO�(OHFWURWHFKQLFDO�&RPPLV�
VLRQ� �,(&�� VRFNHW� IRU� WKH� ����9� LQSXW�
DQG� WKH� IXVH� KROGHU�� 7KH� RWKHU� VLGH�
FRQWDLQV� IRXU� JROG�SODWHG� 5&$� SKRQR�
VRFNHWV� IRU� WKH� VLJQDO� LQSXWV�DQG�RXW�
SXWV�� 7KHUH� LV� HQRXJK� GLVWDQFH� EH�
WZHHQ� WKHP� WR�DYRLG�DQ\� LQWHUIHUHQFH�
IURP� WKH� OLQH� YROWDJH� WR� WKH� VLJQDO�
YROWDJHV��7KH�SKRQR�VRFNHWV�DUH� LQVX�
ODWHG�IURP�WKH�FKDVVLV�
)RU� DOO� WKH� DPSOLILHU¶V� RS�DPSV��

,� XVHG� KLJK�TXDOLW\� ,&� VRFNHWV� ZLWK�
JROG�SODWHG� SLQV�� 7KLV� IDFLOLWDWHV� WKH�
WHVWLQJ�RI� WKH�DPSOLILHU�DQG�WKH�UHSDLU�
LQ�FDVH�RI�DQ\�SUREOHPV��
<RX�VKRXOG�WHVW�DOO�WKH�SRZHU�VXSSO\�

YROWDJHV� EHIRUH� LQVHUWLQJ� DQ\� RS�DPS�
LQWR� LWV� VRFNHW�� 7KH� SURWHFWLRQ� FLUFXLW�
VKRXOG�DOVR�EH�WHVWHG�WR�FKHFN� LWV�FRU�
UHFW�RSHUDWLRQ�ZKHQ�D�'&�IDXOW�DSSHDUV�
DW� WKH� RXWSXW�� 7KLV� LV� SHUIRUPHG� E\�
UHPRYLQJ�DOO�WKH�RXWSXW�RS�DPSV�IURP�
WKHLU�VRFNHWV��,&���,&���,&���DQG�,&���
DQG� FRQQHFWLQJ� DQ� H[WHUQDO� SRZHU�

3KRWR����7KH�DPSOLILHU¶V�EDFN�SDQHO�VKRZV�WKH�LQ�DQG�RXW�FRQQHFWLRQV�

)LJXUH����7KH�6RQ\�0'5��(;�LPSHGDQFH�LV�DOPRVW�IODW�DW����ƻ�

/RDG ��ƻ ���ƻ ����ƻ ����ƻ
*DLQ �����G% �����G% ����G% ����G%
0D[LPXP�
RXWSXW�
YROWDJH
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5HVSRQVH
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0D[LPXP�
RXWSXW�SRZHU
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7DEOH����7KH�DPSOLILHU¶V�PHDVXUHPHQW�UHVXOWV�ZHUH�GRFXPHQWHG�DV�LW�ZDV�FRQVHFXWLYHO\�
FRQQHFWHG�WR�IRXU�GLIIHUHQW�UHVLVWLYH�ORDGV�

)LJXUH����7KH�6HQKHLVVHU�+'����LPSHGDQFH�LV�IODW��FORVH�WR�����ƻ�



DXGLR;SUHVV��-XQH�����������

VXSSO\�RU�EDWWHU\�WR�WKH�DPSOLILHU¶V�RXW�
SXW�� 7R� WHVW� LW�� SURYLGH� D� '&� YROWDJH�
RI� DERXW� ���� 9� ILUVW� DQG� WKHQ� ±���� 9�
GLUHFWO\� WR� WKH� DPSOLILHU¶V� RXWSXW�� 7KLV�
VKRXOG� DFWLYDWH� WKH� SURWHFWLRQ� FLUFXLW�
UHOD\�E\�GLVFRQQHFWLQJ�WKH�RXWSXW�

$03/,),(5 3(5)250$1&(�
&+(&.
$IWHU� FRQVWUXFWLQJ� WKH� DPSOLILHU�� ,�

SHUIRUPHG� VHYHUDO� PHDVXUHPHQWV� WR�
FKHFN�LWV�SHUIRUPDQFH��7KH�KHDGSKRQH�
DPSOLILHU¶V� LQSXW�ZDV� FRQQHFWHG� WR�P\�
IXQFWLRQ�JHQHUDWRU�DQG�WKH�DPSOLILHU¶V�
RXWSXW� ZDV� FRQVHFXWLYHO\� FRQQHFWHG�
WR� IRXU�GLIIHUHQW� UHVLVWLYH� ORDGV����ƻ��
���ƻ�� ����ƻ�� DQG�����ƻ��:KLOH� ��ƻ�
LV�QRW�D� W\SLFDO� ORDG� IRU�D�KHDGSKRQH�

DPSOLILHU�� ,� MXVW� XVHG� LW�
WR� FKHFN� WKH� DPSOLILHU¶V�
FDSDELOLWLHV�
)RU�HDFK�RI�WKH�ORDGV��

,�PHDVXUHG� HDFK� FKDQ�
QHO¶V� JDLQ�� � IUHTXHQF\�
UHVSRQVH�� DQG� PD[L�
PXP� RXWSXW� YROWDJH�
MXVW� EHIRUH� FOLSSLQJ�� ,�
XVHG� DQ� RVFLOORVFRSH� WR�
PRQLWRU�WKH�RXWSXW�YROW�
DJH��VHH�7DEOH����
7KH� LQSXW� LPSHGDQFH�

LV�DERXW����Nƻ��7KLV�LP�
SHGDQFH�LV�HDVLO\�GULYHQ�
E\�DQ\�&'�RU�'9'�SOD\�
HU¶V� RXWSXW�� ,W� FDQ� EH�
LQFUHDVHG�� LI� QHFHVVDU\��
E\� LQFUHDVLQJ�WKH�5��¶V�
YDOXH�� 7KH� DPSOLILHU¶V�
RXWSXW� LPSHGDQFH� ZDV�
PHDVXUHG� EHORZ� ��ƻ��
7KLV�LV�D�ORZ�RXWSXW�LP�
SHGDQFH�WKDW�FRXOG�HDV�
LO\�GULYH�DQ\�ORZ�LPSHG�
DQFH�KHDGSKRQHV�
7R� FRPSDUH� PHD�

VX UHPHQ W V � � , � D O V R�
ZDQWHG�WR�WHVW�WKH�DP�
SOLILHU� DV� LW� ZDV� GULY�
LQJ� DQ� DFWXDO� KHDG�
SKRQH� ORDG�� %XW� ,� ZDV�
XQDEOH� WR� LQFUHDVH� WKH�
GULYLQJ� RXWSXW� YROWDJH�
KLJK� HQRXJK� ZLWKRXW�
GDPDJLQJ� WKH� KHDG�
SKRQHV�� VR� ,� WHVWHG� LW�
ZLWK� D� VLPXODWHG� ORDG��
)RU�WKLV�UHDVRQ��,�PHD�
VXUHG� WKH� LPSHGDQFH�

RI� WZR� KHDGVHWV� ,� KDG� DYDLODEOH�� WKH�
6RQ\� 0'5���(;� DQG� WKH� 6HQQKHLVHU�
+'�����
)LJXUH� � VKRZV� WKH� 6RQ\� 0'5�

��(;¶V� LPSHGDQFH�� ,W� LV� DOPRVW� IODW�
DW����ƻ�ZLWK�DOPRVW�]HUR�SKDVH��2QO\�
D�YHU\�VPDOO�SHDN� LV�VKRZQ�DW���N+]��
6R�WKHUH� LV�UHDOO\�QRWKLQJ�WR�VLPXODWH�
KHUH�
1H[W�� ,� PHDVXUHG� WKH� LPSHG�

DQFH� RI� WKH� 6HQQKHLVHU� +'����� �VHH�
)LJXUH�����7KH�WHVW�VKRZV�D�UHVRQDQFH�
DW� DERXW� ���� +]� ZLWK� D�PD[LPXP�
����ƻ� LPSHGDQFH� YDOXH�� 7KH� LPSHG�
DQFH�LV�IODW��FORVH�WR�����ƻ�IURP�DERXW�
��N+]�XS�WR���N+]��DQG�WKHQ�LW�LQFUHDV�
HV� WR� ����ƻ� DW� ��� N+]�� 7KH� LPSHG�
DQFH�LQ�WKH�UDQJH�DERYH���N+]�FRXOG�EH�

3KRWR����7KH�DPSOLILHU�UHVSRQVH�DW����N+]�VKRZV�D�����933�ZLWK�
D�����ƻ�ORDG�������P+��IDOOLQJ��

3KRWR����7KH�DPSOLILHU�UHVSRQVH�DW����N+]�DOVR�VKRZV�D�����933�
ZLWK�����ƻ�ORDG�������P+��ULVLQJ��

VLPXODWHG�ZLWK�D�����ƻ�UHVLVWRU�LQ�VH�
ULHV�ZLWK�D�����P+� LQGXFWDQFH��,�KDG�
D�����P+�LQGXFWRU�DYDLODEOH�VR�,�XVHG�
WKLV�IRU�WKH�VLPXODWHG�ORDG�
3KRWR���VKRZV�WKH�DPSOLILHU¶V�IDOOLQJ�

UHVSRQVH�ZKHQ�GULYLQJ�WKLV�ORDG�ZLWK�D�
���N+]�VTXDUH�ZDYH�DW�D�����933�YROW�
DJH� OHYHO��3KRWR� �� VKRZV� WKH� DPSOL�
ILHU¶V�ULVLQJ�UHVSRQVH��7KLV� LV�DQ�H[FHO�
OHQW�UHVSRQVH��

(;3(&7$7,216 0(7
7KLV� KLJK�TXDOLW\�� KLJK�SRZHU� DPSOL�

ILHU�ZDV�YHU\�HDV\�WR�FRQVWUXFW�� ,W�KDV�
DQ�H[FHOOHQW�WUDQVSDUHQF\��ZKLFK�,�FRQ�
VLGHU� DEVROXWHO\� QHFHVVDU\� WR� H[WUDFW�
WKH�EHVW� VRXQG� IURP�ZKDWHYHU� UHFRUG�
LQJ�\RX�PLJKW�KHDU��$OVR�� LW� LV�VR�TXLHW�
WKDW�LW�LV�GLIILFXOW�WR�GHWHUPLQH�ZKHWKHU�
WKH� DPSOLILHU� LV� SRZHUHG� RQ� RU� RII�� )L�
QDOO\�� LW�KDV�HQRXJK�SRZHU�WR�GULYH�DO�
PRVW�DQ\�KHDGSKRQH� aX

5(6285&(6
)URQW� 3DQHO� ([SUHVV�� //&�� ³)URQW� 3DQHO�
'HVLJQHU�������́ �ZZZ�IURQWSDQHOH[SUHVV�
FRP�GRZQORDG�IURQW�SDQHO�GHVLJQHU�
LQGH[�KWPO�

'�� 6HOI�� ³0XWLQJ� 5HOD\V�́ � (OHFWURQLFV�
:RUOG��-XO\������

6285&(6
����Nƻ�6WHUHR�SRWHQWLRPHWHU
$OSV�(OHFWULF�&R���/WG��_�ZZZ�DOSV�FRP

(DJOH 3&%�VRIWZDUH
&DG6RIW�&RPSXWHU�_�ZZZ�FDGVRIWXVD�FRP

1-�)3�& 6RFNHW
1HXWULN _�ZZZ�QHXWULN�FRP

+'�����+HDGSKRQHV
6HQQKHLVHU� (OHFWURQLF� &RUS�� _� KWWS���
HQ�XV�VHQQKHLVHU�FRP

0'5���(;�+HDGSKRQHV
6RQ\�(XURSH��/WG��_ZZZ�VRQ\�FR�XN

23$�����2S�DPS
7H[DV�,QVWUXPHQWV��,QF��_�ZZZ�WL�FRP

(GLWRU¶V�QRWH��*HRUJH�1WDQDYDUDV�KDV�D�
VPDOO� TXDQWLW\� RI� 3&%V� �PDQXIDFWXUHG�
DV�VKRZQ�LQ�3KRWR����DYDLODEOH�IRU�WKH�
FRQVWUXFWLRQ�RI�WKLV�DPSOLILHU��,I�\RX�DUH�
LQWHUHVWHG�LQ�REWDLQLQJ�RQH��FRQWDFW�KLP�
DW�JQWDQDYDUDV#JPDLO�FRP�


