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(QHUJ\�6\VWHPV� 7KH�8OWLPDWH�+\EULG
0XVFOHV�DUH�JUHDW��EXW�ZLWKRXW�D�ZD\�WR�IXHO�WKHP�WKH\�DUH�MXVW�GHDG�ZHLJKW��(QHUJ\�QHHGV�WR�EH�
FRQVWDQWO\�VXSSOLHG�DQG�UHF\FOHG�LQ�HDFK�PXVFOH�FHOO��7KH�HQHUJ\�LV�JHQHUDWHG�IURP�WKUHH�HQJLQHV�WKDW�
ZRUN�WRJHWKHU�OLNH�D�K\EULG�FDU�WR�VXSSO\�HQHUJ\�UHTXLUHG� 7KHVH�HQJLQHV�DUH�WKH�IRXQGDWLRQ�RI�KRZ�ZH�
WUDLQ��KRZ�ZH�LPSURYH�DQG�KRZ�ZH�IHHO�LQ�WKH�ZDWHU�

$73��3XUH�(QHUJ\
/DVW�WLPH�ZH�WDONHG�DERXW�KRZ�PXVFOHV�ZRUN�DQG�ZH�PHQWLRQHG�WKDW�GLIIHUHQW�P\RVLQ�KHDGV�FDQ�XVH�XS�
HQHUJ\ DW�GLIIHUHQW�UDWHV�WR�FKDQJH�KRZ�PXFK SRZHU�D�PXVFOH�FHOO�SURGXFHV��DQG�PDQDJH�KRZ�PXFK�
HQHUJ\�LW�VSHQGV��7KDW�HQHUJ\�FRPHV�IURP�$73��%XW�ZKDW�LV�$73"�$73�VWDQGV�IRU�³DGHQRVLQH�
WULSKRVSKDWH�´�DQG�LW�LV�WKH�PDMRU�HQHUJ\�WUDQVSRUWHU�LQ�HYHU\�VLQJOH�FHOO��RI�HYHU\�VLQJOH�RUJDQLVP�RQ�
(DUWK��

7KH�HQHUJ\�LW�FDUULHV�LV�FRQWDLQHG�LQ�WKRVH�SKRVSKDWHV �RN�WKH�ERQGV�RI�WKH�SKRVSKDWH�IRU�\RX�
QHUGV���HYHU\�WLPH�RQH�EUHDNV�RII��HQHUJ\�LV�UHOHDVHG�DQG�$73�EHFRPH�$'3 �DGHQRVLQH�GLSKRVSKDWH���
7KLV�HQHUJ\�LV�XVHG�WR�SRZHU�HQ]\PHV��WUDQVSRUWHUV�DQG�PXVFOH�VKRUWHQLQJ�

2QFH�$73¶V�HQHUJ\�LV�XVHG�DQG�LV�FRQYHUWHG�WR�$'3��WKH�$73�QHHGV�WR�EH�UHJHQHUDWHG� DQG�WKDW�LV�ZKDW�
WKH�UHVW�RI�WKLV�FKDSWHU LV�DOO�DERXW��+HUH�LV�WKH�IXOO�VHW�RI�UHDFWLRQV�DQG�HQ]\PHV�UHTXLUHG�WR�UHJHQHUDWH�
$73�

7DQJHQW��$'3�FDQ�EH�IXUWKHU�EURNHQ LQWR�$03��DGHQRVLQH�PRQR�SKRVSKDWH��DQG�
PRUH�HQHUJ\�ZLOO�EH�UHOHDVHG��EXW�LW¶V�OHVV�LPSRUWDQW�IRU�RXU�SXUSRVHV�VR�ZH�ZLOO�

LJQRUH�LW�
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9HU\�FRPSOLFDWHG«�EXW�LW�FDQ�EH�VLPSOLILHG

2N«LW¶V�VWLOO�D�OLWWOH�FRPSOLFDWHG��EXW�(LQVWHLQ�RQFH�VDLG�³(YHU\WKLQJ�VKRXOG�EH�DV�VLPSOH�DV�LW�FDQ�EH��EXW�
QRW�VLPSOHU�´�7KLV�LV�DV�VLPSOH�DV�LW�JHWV�VR�EXFNOH�XS�VZLPPHUV�

<RXU�FHOOV�XVH�D�K\EULG�RI�WKUHH�HQHUJ\�V\VWHPV�WKDW�DFW�OLNH�HQJLQHV�WR�UHJHQHUDWH�WKH�VDPH�$73�
PROHFXOH��3KRVSKDJHQ�V\VWHP��*O\FRO\VLV�DQG WKH�$HURELF�V\VWHP��WKDW¶V�ULJKW��K\EULGV�KDYH�EHHQ�DURXQG�
IRU�D�ZKLOH���:KLOH�DOO�WKUHH�V\VWHPV�HQG�XS�PDNLQJ�WKH�VDPH�$73��HDFK�V\VWHP�KDV�GLVWLQFW�DGYDQWDJHV�
DQG�GLVDGYDQWDJHV�LQ�WHUPV�RI�KRZ�TXLFNO\�WKH\�PDNH�$73��ZKDW�E\SURGXFWV�WKH\�PDNH�RQ�WKH�ZD\� ZKDW�
IXHO�VRXUFHV�WKH\�FDQ�XVH�DQG�ZKHWKHU�WKH\�XVH�R[\JHQ�RU�QRW��+HUH�LV�D�VXPPDU\��
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:H�DUH�JRLQJ�WR�EXLOG�WKLV�SLFWXUH�XS�RQH�VWHS�DW�D�WLPH��,W�LV�LPSRUWDQW�WR�XQGHUVWDQG�WKLV�HQHUJ\�V\VWHP�
FRQFHSW�IRU�WZR�UHDVRQV��1XPEHU�RQH��LW�H[SODLQV�D�ORW�DERXW�KRZ�\RX�IHHO�DQG�IXQFWLRQ�GXULQJ�ZRUNRXW�
DQG�GXULQJ�UDFHV��$QG�WZR��FRDFKHV�XVH�WKLQJV�OLNH�FRORU�V\VWHPV��KHDUW�UDWH�DQG�SHUFHLYHG�H[HUWLRQ�WR�
HVWLPDWH�ZKLFK�HQHUJ\�V\VWHP�VZLPPHUV�DUH�XVLQJ�PRVW�GXULQJ�ZRUNRXW��ZKLFK�LV�D�ELJ�SDUW�RI�
XQGHUVWDQGLQJ�\RXU�WUDLQLQJ�

/HW¶V�EHJLQ�



Ϯϭ

3KRVSKDJHQ�6\VWHP��7KH�(QHUJ\�$OUHDG\�6LWWLQJ�$URXQG
7KH�ZRUG�³3KRVSKDJHQ´�WHOOV�XV�D�ORW�DERXW�KRZ�WKLV�HQHUJ\�V\VWHP�ZRUNV��(YHU\�FRPSRQHQW�RI�WKH�
V\VWHP�XVHV RU�UHSODFHV�D�SKRVSKDWH�GLUHFWO\� /HW¶V�VWDUW�ZLWK�D�SKRVSKDJHQ�FRPSRXQG�ZH�DOUHDG\�NQRZ�
DERXW��$73��:KHQ�\RX�PRYH�D�PXVFOH��WKHUH�LV�QR�ODJ�WLPH«LW MXVW�PRYHV�ULJKW�DZD\��7KDW¶V�EHFDXVH�
\RXU�PXVFOH�LV�XVLQJ�WKH�$73�WKDW�LV�DOUHDG\�O\LQJ�DURXQG��,Q�WKHRU\��LI�\RX�KDG�DQ�XQOLPLWHG�VXSSO\�RI�
$73�LPPHGLDWHO\�DYDLODEOH��\RX�ZRXOG�EH�DEOH�WR�ZRUN�WKH�PXVFOH�DW�PD[LPXP�SRZHU�IRU�DOO�WLPH�

%XW�LQ�UHDOLW\��\RX�KDYH�DERXW�RQH�VHFRQG¶V�ZRUWK�RI�$73�O\LQJ�DURXQG�EHIRUH�LW�UXQV�RXW��'R�QRW�IHDU��
FUHDWLQH�SKRVSKDWH�LV�KHUH��<XS��VDPH�FUHDWLQH�VRPH�SHRSOH�HDW�DV�D�VXSSOHPHQW��ZH�ZLOO�UHYLHZ�
VXSSOHPHQWV�LQ�3DUW�,,,���:KHQ�WKH�OHYHOV�RI�$'3�LQFUHDVH��DND�ZKHQ�\RX�DUH�XVLQJ�\RXU�PXVFOH��WKH�
ORVW�SKRVSKDWH�LV�LQVWDQWO\�UHSODFHG�DV�FUHDWLQH�SKRVSKDWH�UHJHQHUDWHV�WKH�$73� 7KLQN�RI�FUHDWLQH�
SKRVSKDWH�DV�D�EDWWHU\�WKDW�UHFKDUJHV�$73�



ϮϮ

7KH�HQ]\PH�FUHDWLQH�NLQDVH��NLQDVH NLQHLQ �³WR�PRYH´��PDNHV�WKH�WUDQVIHU�RI�SKRVSKDWH�IURP�FUHDWLQH�
SKRVSKDWH�WR�$'3�SRVVLEOH��5HPHPEHU��FUHDWLQH�NLQDVH�IURP�WKH�0XVFOH�FKDSWHU"�,W¶V WKH�VDPH�HQ]\PH�
³&.´�WKDW�OHDNV�RXW�RI�GDPDJHG�PXVFOHV�DQG�FDQ�EH�PHDVXUHG�LQ�WKH�EORRG�DV�D�PDUNHU�RI�GDPDJH«FRRO�
ULJKW"

7KDW¶V�WKH�SKRVSKDJHQ�V\VWHP��2QH�UHDFWLRQ��LQVWDQW�$73�UHJHQHUDWLRQ�ZKLFK�PHDQV�QR�ODJ�ZKHQ�\RX�
GHFLGH�WR�XVH \RXU�PXVFOHV��7KLV�F\FOH�RI�UHJHQHUDWLRQ�RI�$73�FDQ�KDSSHQ�DERXW�����WLPHV�LQ�TXLFN�
VXFFHVVLRQ��JLYLQJ�\RX�DERXW���VHFRQGV�ZRUWK�RI�LPPHGLDWH�DQG�DOPRVW�PD[LPXP�HQHUJ\��DQG WKHQ�WKH�
FUHDWLQH�SKRVSKDWH�ZLOO�UXQ�RXW�

,I�\RX�DUH�D�JRRG�VZLPPHU�WKLV�ZLOO�JHW�\RX�DERXW�KDOI�ZD\�DFURVV�WKH�SRRO��ZKLFK�LV�QRW�HQRXJK�IRU�D�IXOO�
UDFH��:H�QHHG�PRUH�$73«�D�ORW�PRUH�

7DQJHQW��:HLJKWOLIWHUV�WKH�ZRUOG�RYHU�NQRZ�WKDW�LQ�FRPSHWLWLRQ��LI�WKH ZHLJKW�LVQ¶W�XS�LQ���
VHFRQGV��LW¶V�QRW�FRPLQJ�XS��7KDW¶V�EHFDXVH�WKLV�LV�WKH�RQO\�HQHUJ\�V\VWHP�OLIWHUV�XVH�IRU�D�RQH�

UHS�PD[�

,W�LV�DOVR�LPSRUWDQW�WR�PHQWLRQ«�WKLV�LV�127�LPSURYDEOH�ZLWK�WUDLQLQJ��QRW�HYHQ�ZHLJKWOLIWLQJ���DQG�
SUREDEO\�QRW�ZLWK�VXSSOHPHQWDWLRQ�HLWKHU��7KH�PDLQ�UHDVRQ�WR�XQGHUVWDQG�WKLV�V\VWHP�LV�EHFDXVH�WKH�QH[W�
WZR�HQHUJ\�V\VWHPV�IHHG�GLUHFWO\�LQWR�WKLV�RQH�
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*O\FRO\VLV��%XUQLQJ�6XJDU
*O\FRO\VLV� OLNH�PDQ\�VFLHQFH�WHUPV� WUDQVODWHV�LQWR�D�OLWHUDO�H[SODQDWLRQ��*O\FR�PHDQV�³JOXFRVH´�ZKLFK�LV�
D�VLPSOH�VXJDU��DQG�O\VLV�PHDQV�³WR�EUHDN�´�7RJHWKHU�LW�PHDQV�³WR�EUHDN�JOXFRVH�´�*OXFRVH�LV�D�VLPSOH�
VXJDU�WKDW�LV�PRVW�FRPPRQO\�XVHG�E\�PDQ\�RUJDQLVPV�DQG�LV�WKH�IXHO�RI�FKRLFH�IRU�KDUG�ZRUNLQJ�
PXVFOH��7RJHWKHU�ZLWK�WKH�SKRVSKDJHQ�V\VWHP��WKHVH�WZR�HQHUJ\�V\VWHPV�PDNH�XS�WKH�DQDHURELF�SDUW�RI�
$73�UHJHQHUDWLRQ��³DQ�³�PHDQV�³LQ�WKH�DEVHQFH�RI´�DQG�DHURELF�PHDQV�³R[\JHQ�´ VR�LW�PHDQV�³ZLWKRXW�
R[\JHQ�´�

7DQJHQW��7KH�JUDQXODWHG�VXJDU�LQ�\RXU�FXSERDUG�LV�D�JOXFRVH�PROHFXOH�DQG�D�IUXFWRVH�
PROHFXOH�VWXFN�WRJHWKHU��:H�DUH�JRLQJ�WR�NHHS�WKLQJV�VLPSOH�DQG�SUHWHQG�JOXFRVH�LV�
WKH�RQO\�VXJDU�WKDW�H[LVWV��6R�ZKHQ�ZH�VD\�³VXJDU�´�ZH�PHDQ JOXFRVH�DQG�QR�RWKHU�

FDUERK\GUDWHV��GLVDFFKDULGHV�RU�PRQRVDFFKDULGHV�

/HW¶V�WDNH�D�ORRN�DW�WKLV�HQHUJ\�V\VWHP�LQ�DOO�LWV�JORU\«
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$V�\RX�FDQ�VHH��WKLV�LV�D�OLWWOH�PRUH�FRPSOLFDWHG�WKDQ�WKH�VLPSOH�SKRVSKDJHQ�V\VWHP�ZH�WDONHG�DERXW�
HDUOLHU��7KH�LQFUHDVHG�FRPSOH[LW\�LV�D�ELJ�GHDO��,I�\RX�GLGQ¶W�KDYH�$73�DQG�FUHDWLQH�SKRVSKDWH�MXVW�O\LQJ�
DURXQG��WKHUH�ZRXOG�EH�D�GHOD\�HYHU\�WLPH�\RX�WULHG�WR�PRYH�\RXU�PXVFOHV�EHFDXVH�LW�WDNHV�WLPH�WR�EUHDN�
GRZQ�WKH�JOXFRVH�DQG�PDNH�$73�RXW�RI�LW��,W¶V�QRW�PXFK�WLPH��PD\EH�D�IHZ�VHFRQGV�RU�OHVV«�EXW�WU\�
ZDLWLQJ�D�IHZ�VHFRQGV�RQ�WKH�EORFNV�DIWHU�WKH�JXQ�JRHV�RII�DQG�VHH�ZKDW�KDSSHQV�WR�\RXU����WLPH�/�

)RU�RXU�SXUSRVHV��ZH�GRQ¶W�QHHG�WR�ERWKHU�ZLWK�PRVW�RI�WKHVH�UHDFWLRQV�DQG�HQ]\PHV��VR�KHUH�LV�D�
VLPSOLILHG�YHUVLRQ�RI�HYHU\WKLQJ�\RX�QHHG�WR�NQRZ�

$V�\RX�FDQ�VHH��WKLV�HQHUJ\�V\VWHP�QHHGV�VXJDU��)DW�FDQQRW�EH�XVHG�DV�D�IXHO�VRXUFH�KHUH��DQG�SURWHLQV�
PDNH XS�VXFK�D�VPDOO�DPRXQW�LW�LV�JHQHUDOO\�LJQRUHG��)URP�WKH�VLQJOH�PROHFXOH�RI�VXJDU�ZH�JHW�WZR�$73V��
VRPH�S\UXYDWH�DQG�1$'+�WRR��3\UXYDWH�LV�D�KDUPOHVV�E\�SURGXFW�RI�JO\FRO\VLV�WKDW�ZLOO�EH�IHG�WR�WKH�
PLWRFKRQGULD�DQG�EXUQHG�LQ�WKH�DHURELF�V\VWHP��FRPLQJ�XS���1$'+�LV�FUHDWHG�IURP�1$'��DQG�LV�DQ�
HOHFWURQ�WUDQVSRUWHU�WKDW�DOVR�JRHV�WR�WKH�PLWRFKRQGULD�WR�PDNH�$73���6WLFN�ZLWK�XV� WKHVH�PROHFXOHV�
PDWWHU��

:KLOH�WZR�$73�LV�QRW�D�ORW�RI�HQHUJ\��JO\FRO\VLV�LV�VWLOO�VLPSOH�HQRXJK�WR�F\FOH�WKURXJK�DW�D�YHU\�IDVW�
UDWH��HDWLQJ�XS�D�ZKROH�ORW�RI�JOXFRVH�PROHFXOHV�WR�PDNH�D�ORW�RI�$73�SHU�PLQXWH� 0D\EH�QRW�DV�PXFK�
DV�WKH�SKRVSKDJHQ�V\VWHP��EXW�HQRXJK�WR�JHW�\RX�PRYLQJ�YHU\�IDVW��
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7KLV�LV�WKH�PDLQ�HQHUJ\�V\VWHP�LQ�VKRUW�IDVW�UDFHV� 7KH����DQG�����XWLOL]H�WKH�JO\FRO\VLV�V\VWHP�DOPRVW�
H[FOXVLYHO\��6R«LI�JO\FRO\VLV�LV�VR�JUHDW�DQG�FDQ�PDNH�VR�PXFK�$73 DQG�GRHVQ¶W�HYHQ�XVH�R[\JHQ��
ZKDW¶V�WKH�SUREOHP"�:K\�FDQ¶W�,�MXVW�NHHS�XS�P\����SDFH�IRU�KRZHYHU ORQJ�,�ZDQW"�7KDW¶V�WKH�GRZQIDOO�
RI�WKLV�V\VWHP«DQG�LW�KDV�WR�GR�ZLWK�1$'+�

1$'+�VWDQGV�IRU�D�ELJ�ORQJ�QDPH�RI�D�PROHFXOH��DQG�LW�LV�LPSRUWDQW�WR�XQGHUVWDQG�EHFDXVH�LW�LV�WKH�URRW�
FDXVH�RI�DOO�RI�\RXU�SDLQ�DQG�VXIIHULQJ��*O\FRO\VLV�FDQQRW�IXQFWLRQ�ZLWKRXW�1$'���VR�LI�\RX�UXQ�WKH�
V\VWHP�YHU\�IDVW�DQG�PDNH�D�ORW�RI�1$'+��\RX�ZLOO�UXQ�RXW�RI�1$'��EHIRUH�LW�FDQ�EH UHJHQHUDWHG«DQG�
WKH�ZKROH�V\VWHP�FORJV�XS�DQG�VWRSV�ZRUNLQJ��

7KHUH�DUH�WZR�ZD\V�RI�UHJHQHUDWLQJ�WKH�1$'���.HHS�PRYLQJ�LW�GRZQ�WKH�OLQH�DQG�IHHG�LW�WR�WKH�
PLWRFKRQGULD«�ZKLFK�ZLOO�WDNH�IRUHYHU��FRPLQJ�XS�VKRUWO\��RU�WXUQ�S\UXYDWH�LQWR�ODFWDWH� 'XULQJ�D�����
\RX�GRQ¶W�KDYH�WLPH�WR�ZDLW��VR�\RXU�ERG\�FKRRVHV�WKH�SDWK�RI ODFWDWH��ZKLFK�EHFRPHV�ODFWLF�DFLG��7KURXJK�
WKH�IDQF\�IRRWZRUN�RI�VRPH�HOHFWURQV��WKLV�WDNHV�WKH�1$'+�DQG�UHJHQHUDWHV�1$'��DOORZLQJ�JO\FRO\VLV�WR�
FRQWLQXH�

7DQJHQW��<HDVW�GR�WKH�VDPH�WKLQJ��EXW�WKH\�FRQYHUW�S\UXYDWH�LQWR�HWKDQRO��RU�GULQNLQJ�DOFRKRO��
<RXU ERG\�GRHVQ¶W�GR�WKDW�EHFDXVH RI WKH�³EDG´�VLGH�HIIHFWV�DOFRKRO�KDV�RQ�DGYDQFHG�QHUYRXV�

V\VWHPV�
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7KDW¶V�ZKHUH�DOO�\RXU�SDLQ�LV��,W�LV�WKH�EXUQLQJ�LQ�\RXU�PXVFOHV��WKH�WLJKWQHVV�LQ�\RXU�FKHVW��DQG�WKH�IXOO�
VWRS�WR�\RXU�UDFH��,W�SK\VLFDOO\�JHWV�LQ�WKH�ZD\�RI�\RXU�PXVFOH�ILULQJ�DQG�LV�UHVSRQVLEOH�IRU�WKH�IHHOLQJ�
WKDW�\RX�FDQ¶W�SXOO�WKH�ZDWHU�DW�WKH�HQG�RI�D�UDFH��

<RXU�DELOLW\�PDNH�ODFWLF�DFLG�GHWHUPLQHV�KRZ�ZHOO�WKLV�HQJLQH�LV�ZRUNLQJ��,I�\RX�FDQ¶W�PDNH�D�ORW�RI�
ODFWLF�DFLG��\RX�DUH�QRW�EXUQLQJ�D�ORW�RI�VXJDU��\RX�DUH�QRW�PDNLQJ�PXFK�$73��DQG�\RX�DUH�QRW�JRLQJ YHU\�
IDVW��:KHQ�ZH�WDON�DERXW�/DFWDWH�7KUHVKROG ODWHU�RQ��ZH�ZLOO�VHH�WKDW�EHLQJ�DEOH�WR�SURGXFH�D�ORW�RI�ODFWLF�
DFLG�LV�WKH�PDUNHU�RI�D�JRRG�VSULQWHU�

7DQJHQW��1RW�FRQYLQFHG�ODFWDWH�LV�JRRG"�7KHUH�DUH�SHRSOH�ZKR�DUH�ERUQ�ZLWK�D�GHIHFW�RI�WKH�
HQ]\PH�WKDW�FRQYHUWV�S\UXYDWH�WR�ODFWDWH��ODFWDWH�GHK\GURJHQDVH��/'+���7KHVH�SRRU�SHRSOH�

FDQQRW�GR�PXFK�PRUH�WKDQ�ZDON��$Q\WKLQJ�PRUH�DQG�WKH\�ZLOO�GHSOHWH�WKHLU�$73��FDXVLQJ�VHYHUH�
FUDPSV�



Ϯϳ

,I�WKLV�HQHUJ\�V\VWHP�ZHUH�WR�UXQ�DW������SRZHU��\RX�KDYH�DERXW�������VHFRQGV�EHIRUH�WKH�ODFWLF�
DFLG�EXLOGV�XS�WRR�PXFK�DQG�IRUFHV�\RXU�PXVFOHV�WR�VKXW�GRZQ��7KDW¶V�JUHDW�LI�\RX¶UH�D����IUHH�
VSHFLDOLVW��EXW�WKLV�LV�D�SUREOHP�IRU�DOO�RWKHU�UDFHV��:H�ZLOO�WDON�PRUH�LQ�GHSWK�KRZ�WKH ERG\�GHDOV�ZLWK�
ODFWLF�DFLG�ODWHU��EXW�RQH�VROXWLRQ�WR�RXU�SUREOHP�LV�WR�JHW�PRUH�$73�IURP�D�PRUH�HIILFLHQW�V\VWHP�WKDW�
GRHV�QRW�PDNH�DFLG�DW�DOO��

$HURELF��(IILFLHQW��EXW�6ORZ�%XUQLQJ
7KH�ODVW�HQHUJ\�V\VWHP�LV�WKH�DHURELF�V\VWHP��ZKLFK�PHDQV�³ZLWK�R[\JHQ´��7KH�RWKHU�QDPH�IRU�WKLV�
V\VWHP�LV�R[LGDWLYH�SKRVSKRU\ODWLRQ��EOHVV�WKRVH�ELRFKHPLVWV���%XW�LV�VD\V�D�ORW��2[LGDWLYH�PHDQV�³DGGLQJ�
DQ�R[\JHQ´��SKRVSKR�PHDQV�³SKRVSKDWH´�DQG�ODWLRQ�PHDQV�³WR�DGG�´�6R�WKH�WUDQVODWLRQ�LVK LV�³DGGLQJ�D�
SKRVSKDWH WR�VRPHWKLQJ�E\�XVLQJ�WKH�HQHUJ\�IURP�DGGLQJ�DQ�R[\JHQ�WR�VRPHWKLQJ�HOVH´��\RX�JRW�DOO�
WKDW«ULJKW�"

+HUH�LV�WKH�V\VWHP�LQ�DOO�LWV�FRPSOH[LW\��1RWLFH�WKLV�HQHUJ\�V\VWHP�LQYROYHV�PDQ\�HQ]\PHV��PXOWLSOH�
F\FOHV��UHDFWLRQV�WKDW�RFFXU�ERWK�LQVLGH�DQG�RXWVLGH�WKH�PLWRFKRQGULD��DQG�PDQ\�PHPEUDQHV�WKDW�PXVW�EH�
FURVVHG�LQ�ERWK�GLUHFWLRQV��

7KLV�FRPSOLFDWHG�VHULHV�LV�GHVLJQHG�WR�H[WUDFW�HYHU\�RXQFH�RI�HQHUJ\�IURP�WKH�IXHO�VRXUFHV�HQWHULQJ�LQ��
%XW�DOO�WKRVH�VWHSV DQG�PHPEUDQHV VORZ�HYHU\WKLQJ�GRZQ�DQG�HIILFLHQF\�FRPHV�DW�WKH�FRVW�RI�WLPH��
6R�ZKLOH�WKLV�HQHUJ\�V\VWHP�LV�HIILFLHQW�DQG�SURGXFHV�QR�ODFWLF�DFLG��HYHQ�LQ�IXOO\�WUDLQHG�HOLWH�DWKOHWHV��
WKLV�V\VWHP¶V�$73�PLQXWH�JHQHUDWLQJ�FDSDFLW\�LV�PXFK�OHVV�WKDQ�WKDW�RI�JO\FRO\VLV��



Ϯϴ

/HW¶V�VWDUW�ZKHUH�ZH�OHIW�RII��S\UXYDWH��/HW¶V�VD\�ZH�DUH�QRZ�VZLPPLQJ�D�ZRUNRXW�RU�D�ORQJ�GLVWDQFH�UDFH�
�DW�OHDVW���PLQXWHV���1RZ�WKDW�WKH�PXVFOH�KDV�WLPH��LW�ZLOO�VKXQW�WKH�S\UXYDWH�LQWR�WKH�.UHEV�F\FOH��DND�
WKH�WULFDUER[\OLF�DFLG�F\FOH«DND�WKH�FLWULF�DFLG�F\FOH«DND�WKH�EDQH�RI�HYHU\�ELRORJ\�VWXGHQW���

7KHUH�DUH�D�IHZ�LPSRUWDQW�WKLQJV�WR�NQRZ�DERXW�WKH�IDPRXV�.UHEV�F\FOH��1XPEHU����LW�SURGXFHV�PRUH�
1$'+�DQG�RWKHU�HOHFWURQ�FDUULHUV�WKDW�JR�RQ�WR�EH�IXHO�IRU�WKH�PLWRFKRQGULD��1XPEHU����LW�LV�WKH�RQO\�
SODFH�ZKHUH�&2��LV�FUHDWHG��DQG�QR«�WKH�³2�´�LQ�&2��LV�127�WKH�VDPH�R[\JHQ�\RX�EUHDWKH�LQ���
1XPEHU����WKH�.UHEV�F\FOH�LV�WKH�EHJLQQLQJ�RI�IDW�EXUQLQJ��*O\FRO\VLV�GRHV�QRW�XVH�IDW��2QO\�WKH�DHURELF�
V\VWHP�FDQ�XVH�IDW�DV�D�VRXUFH�RI�IXHO��

$OULJKW��ILQDOO\�ZH�KDYH�HYHU\WKLQJ�ZH�QHHG�WR�PDNH�D�ORW�RI�$73��$OO�WKRVH�HOHFWURQ�FDUULHUV��1$'+�
PDLQO\��JR�WR�WKH�PLWRFKRQGULD�DQG�DUH�IXQQHOHG�WKURXJK�PXOWLSOH�YHU\�ELJ�FRPSOH[HV�DQG�WKRXJK�D�ORQJ�
DQG�WHGLRXV�SURFHVV�FUHDWH�$73�DQG�FUHDWLQH�SKRVSKDWH�



Ϯϵ

7DQJHQW��$Q\�EORFNDJH�RI�R[\JHQ�JHWWLQJ�WR�WKH�PLWRFKRQGULD�ZLOO�FDXVH�WKH�FHOO�WR�XVH�
JO\FRO\VLV�LQVWHDG��7KH�UHVXOWLQJ�LQFUHDVH�LQ�ODFWLF�DFLG�FDQ�WKHQ�EH�PHDVXUHG�LQ�WKH�EORRG��7KLV�

LV�DOVR�ZKHUH�F\DQLGH�ZRUNV��E\�SUHYHQWLQJ�PLWRFKRQGULD�IURP�XVLQJ�1$'+��0DNHV�\RX�
DSSUHFLDWH�DOO�\RXU�PLWRFKRQGULD�GR�IRU�\RX��ULJKW"

$W�WKH�HQG�RI�WKLV�ORQJ�FKDLQ�RI�HYHQWV��WKHUH�LV�D�SRRU�OLWWOH�HOHFWURQ«�GUDLQHG�RI�DOO�HQHUJ\��7KLV�
HOHFWURQ�LV�FDSWXUHG�E\�WKH�R[\JHQ�ZH�EUHDWKH�DQG�LV�FRPELQHG�ZLWK�K\GURJHQ�WR�PDNH�ZDWHU��<XS��
WKDW¶V�ZKDW�R[\JHQ�LV�XVHG�IRU��SLFNLQJ�XS�WKH�JDUEDJH��$QG�\HDK��WKDW�PD\�EH�ZK\�\RX�KDYH�WR�SHH�VR�
PXFK�GXULQJ�ZRUNRXW�HYHQ�WKRXJK�\RX�DUH�VZHDWLQJ�DQG�QRW�GULQNLQJ�PXFK��EHFDXVH�DV�\RX�EXUQ�HQHUJ\��
DOO�WKH�R[\JHQ�\RX�EUHDWKH�LQ�WXUQV�LQWR�ZDWHU��DQG�WKDW�KDV�WR�JHW�RXW�VRPHKRZ�

7DQJHQW��5HPHPEHU��&2��WKDW�\RX�EUHDWK�RXW�LV�PDGH�E\�EXUQLQJ�VRPHWKLQJ��VXJDU��IDW�SURWHLQ��
ZRRG«\HDK��VDPH�FRPEXVWLRQ�UHDFWLRQ�\RX�VHH�DW�D�ERQ�ILUH� �:KDW"��:HLJKW�ORVV�WKURXJK�

EUHDWKLQJ«�NRRO�� 7KH�2��\RX�EUHDWKH�GRHV�QRW�EHFRPH�&2���LW�EHFRPHV�ZDWHU�

6R��KRZ�PXFK�$73�ZH�WDONLQJ�DERXW�KHUH��)URP�S\UXYDWH�WR�&2��DQG�+�2�LV����$73V��)URP�VXJDU�WR�WKH�
HQG��WKDW¶V����WRWDO�$73 ���IURP�H[WUD�IURP�*O\FRO\VLV���7KDW¶V�D�ORW��%XW�UHPHPEHU�ZKDW�ZH�VDLG�EHIRUH����
HIILFLHQF\�RI�$73�SURGXFWLRQ�GRHV�QRW�DFFRXQW�IRU�WKH�WLPH�LW�WDNHV�WR�PDNH�WKDW�VDPH�$73��,Q�UHDOLW\��
WKH�DHURELF�V\VWHP�RQO\�SURGXFHV�DERXW�����RI�WKH�$73�PLQXWH�ZKHQ�FRPSDUHG�WR�JO\FRO\VLV�

)DW�FDQ�RQO\�EH�EXUQHG�LQ�WKH�PLWRFKRQGULD�DQG�LV�HYHQ�PRUH�HIILFLHQW�WKDQ�VXJDU��SURGXFLQJ�RYHU�����
$73V�SHU�PROHFXOH�RI�IDW��%XW�LW¶V HYHQ�VORZHU�DW�PDNLQJ�WKRVH�$73V�WKDQ�ZKHQ�XVLQJ�VXJDU��7KLV�KDV�
D�ELJ�SDUW�LQ�KRZ�\RX�IHHO�DW�WKH�HQG�RI�D�WZR�KRXU�ZRUNRXW��ZLOO�GLVFXVV�VRRQ��ZKHQ�DOO�\RXU�VXJDU�LV�RXW�
DQG�DOO�\RX�DUH�UXQQLQJ�RQ�LV�IDW�

7DQJHQW��6RPH�SHRSOH�DUH�ERUQ�ZLWKRXW�WKH�DELOLW\�WR�XWLOL]H�IDW�DV�DQ�HQHUJ\�VRXUFH��7KHVH�
SHRSOH�XVXDOO\�HQG�XS�ZLWK�PDMRU�GHYHORSPHQWDO�GHOD\V�E\�WKHLU�ILUVW�ELUWKGD\ DQG�HYHQWXDOO\�
GLH�YHU\�\RXQJ�GXH�WR�KHDUW�SUREOHPV�EHFDXVH�QHUYHV�DQG�PXVFOHV�GHSHQG�VR�PXFK�RQ�IDWV�IRU�

$73�JHQHUDWLRQ�

$�VZLPPHUV�DELOLW\�WR�SHUIRUP�LV�PDLQO\�EDVHG�RQ�KRZ�ZHOO�WKHLU�PLWRFKRQGULD�ZRUN� ,W�WDNHV�D�ORW�
RI�\DUGV�WR�JHW�WKHVH�$73�IDFWRULHV�XS�WR�VFUDWFK�DQG�ZH�ZLOO�WDON�PRUH�DERXW�KRZ�WUDLQLQJ�SK\VLFDOO\�



ϯϬ

FKDQJHV�WKHVH�HQHUJ\�V\VWHPV�IRU�WKH�EHWWHU �%26� ,,���EXW�IRU QRZ�OHW�XV�VHH�KRZ�WKHVH�V\VWHPV�ZRUN�
WRJHWKHU�GXULQJ�ZRUNRXW�DQG�GLIIHUHQW�UDFHV��

7DQJHQW��%ORRG�FHOOV�GRQ¶W�KDYH�PLWRFKRQGULD��7KH\�ZDQW�WR�WUDQVSRUW�EORRG��QRW�XVH�
LW�XS��

7KH�5DFH�&KRRVHV�WKH�(QJLQH
$�ELJ�PLVWDNH�ZRXOG�EH�WR�WKLQN�RI�WKHVH�WKUHH�HQHUJ\�V\VWHPV�DV�VHSDUDWH�DQG�UXQQLQJ�RQH�DW�D�
WLPH��7KH\�DUH�DOO�WXUQHG�RQ�DW�WKH�VDPH�WLPH��DOO�WKH�WLPH��(YHQ�QRZ�MXVW�VLWWLQJ�WKHUH�UHDGLQJ�WKLV�ERRN
\RXU�SKRVSKDJHQV��JO\FRO\VLV�DQG�DHURELF�V\VWHPV�DUH�ZRUNLQJ�DOO�WRJHWKHU��LI�RQO\�DW�D�PLQLPDO�UDWH��

:KHQ�\RX�MXPS�LQWR�WKH�ZDWHU�IRU�D�UDFH�KRZHYHU� WKHVH�V\VWHPV�UHY�XS��MXVW�OLNH�D�K\EULG�FDU¶V�HQJLQHV��
H[FHSW�IRU�WKH�SKRVSKDJHQ�V\VWHP�ZKLFK GRHVQ¶W�FKDQJH�PXFK�EHFDXVH�LW�LV�PRUH�RI�D�EULGJH�DQG�VWRUDJH�
EDWWHU\�IRU�WKH�RWKHU�WZR�V\VWHPV��7KH�W\SH�RI�UDFH�\RX�GR�GHWHUPLQHV�KRZ�PXFK�RI�HDFK�HQJLQH�WKH
ERG\�UHYV�XS��7KLV�LV�GHWHUPLQHG�E\�WKH�QHHGV�RI�WKH�UDFH��

,I�ZH�PDGH�D�UDWLR�FRPSDULQJ�WKH�WKUHH�HQHUJ\�V\VWHP¶V�PD[LPXP�DELOLW\�WR�UHJHQHUDWH�$73�ZH�ZRXOG�
ILQG�D���WR�����WR�����UDWLR�RI�DHURELF�WR�JO\FRO\VLV�WR�SKRVSKDJHQ�V\VWHP��UHVSHFWLYHO\��7KLV�PHDQV�WKDW�
JO\FRO\VLV�PDNHV������PRUH�$73�SHU�PLQXWH�WKDQ�WKH�DHURELF�V\VWHP��DQG�WKH�SKRVSKDJHQ�PDNHV������
PRUH�$73�WKDQ�WKH�DHURELF�V\VWHP��,W�LV�DOVR�JRRG WR�NQRZ�WKDW�HDFK�V\VWHP�WDNHV�D�FHUWDLQ�DPRXQW�RI�
WLPH�WR�UHDFK�WKDW�PD[LPXP�$73�UHJHQHUDWLQJ�FDSDELOLW\�



ϯϭ

$V�\RX�FDQ�VHH��WKH�PLWRFKRQGULD�WDNH�VRPH�WLPH�WR�JHW�JRLQJ��DERXW���PLQXWHV�RI�FRQVWDQW�ORZ�OHYHO�
ZRUN��7KDW¶V�RQH�RI�WKH�UHDVRQV�IRU�ZDUP�XS� (YHU�WU\�WR�UDFH�D�����IUHH�ZLWKRXW�ZDUPLQJ�XS"�:KDW�
KDSSHQV"�<RX�IHHO�RN�WKH�ILUVW�����EXW�E\�WKH�����\RXU�PXVFOHV�DUH�ORFNLQJ�XS��EXUQLQJ�WKURXJK�WKH�URRI��
DQG�WKDW�ODVW����WXUQV�LQWR�D�VWUXJJOH�WR�VXUYLYH��:KDW�KDSSHQHG�ZDV�\RX�QHYHU�ZDUPHG�XS�WKH�DHURELF�
V\VWHP��VR�\RXU�ERG\�KDG�WR�UHO\�FRPSOHWHO\�RQ�JO\FRO\VLV�ZKLFK�PDNHV�D�721�RI�ODFWLF�DFLG��,Q�D�UDFH�
WKDW�LV���PLQXWHV�ORQJ��WKDW¶V�JRLQJ�WR�KXUW«D�ORW���

:KDW¶V�WKH�LGHD�EHKLQG�FRRO�GRZQ"�:H�ZLOO�WDON�PRUH�LQ�WKH�/DFWDWH�7KUHVKROG�FKDSWHU��)RU�QRZ��OHW¶V�
FRPSDUH�VRPH�UDFHV�DQG�VHH�ZKDW�KDSSHQV�LQVLGH�\RXU�PXVFOHV�FHOOV��$OVR��OHW¶V�DVVXPH�\RX�ZDUPHG�XS�
UHDO�JRRG�WRR��

7KH����

3KRVSKDJHQV�JHWV�\RX�RII�WKH�EORFNV�DQG�\RX�DUH�JRLQJ�DOO�RXW�IURP�WKH�JHW�JR��7KH�PDVVLYH�SRZHU�
UHTXLUHPHQWV�WR�VSULQW�PHDQ�WKDW�JO\FRO\VLV�LV�WKH�PDLQ�HQJLQH�EHLQJ�XVHG LQ�WKLV�UDFH�DQG�DW�PD[LPXP�
FDSDFLW\��%\�WKH�ILUVW����\RX�KDYH�XVHG�XS�DOO�WKH�DYDLODEOH�1$'��DQG�JO\FRO\VLV�LV�DERXW�WR�VKXW�GRZQ��
%XW�KDYH�QR�IHDU��$W�WKLV�SRLQW�WKH�QHZO\�PDGH�S\UXYDWH�LV�VKXQWHG�DZD\�IURP�WKH�PLWRFKRQGULD�DQG�LV�
XVHG�WR�SURGXFH�ODFWDWH�DQG�UHJHQHUDWH�WKH�1$'���*O\FRO\VLV�FRQWLQXHV�WKLV�ZD\�XQWLO�\RX�UHDFK�WKH����
PDUN��$W�WKLV�WLPH��WKH�ODFWLF�DFLG�LV�EXLOGLQJ�XS�WR�FULWLFDO�OHYHOV�DQG�KDV�VWDUWHG�WR�SK\VLFDOO\�VWRS�\RXU�
PXVFOHV�IURP�IXQFWLRQLQJ�SURSHUO\��7KLV�LV�ZK\�\RX�VORZ�GRZQ�D�OLWWOH�RQ�WKH�ILQDO����LI�\RX�UHDOO\�KDYH�
EHHQ�JRLQJ�DOO�RXW�IURP�WKH�EHJLQQLQJ���



ϯϮ

6RPH�S\UXYDWH�PDNHV�LW�WR�WKH�PLWRFKRQGULD��EXW�EHIRUH�DHURELF�HQJLQH�IXOO\�NLFNV�LQ��WKH�UDFH�LV�RYHU��
7KH�RQO\�VRXUFH�RI�IXHO�IRU�WKLV�UDFH�LV�VXJDU� 1R�IDW��QR�SURWHLQ��DQG�QR�R[\JHQ�ZHUH�EXUQHG�GXULQJ�WKLV�
UDFH��,I�QR�R[\JHQ�ZDV�XVHG��ZK\�DUH�\RX�EUHDWKLQJ�VR�KDUG"�7KDW¶V�LQ�WKH�/XQJV�FKDSWHU��EXW�WKH�VKRUW�
DQVZHU�LV�ODFWLF�DFLG�EDVLFDOO\�PDNHV�PRUH�&2��ZKLFK�QHHGV�WR�EH�EUHDWKHG�RXW�

7KH�����

7KH�EDODQFHG�UDFH��7KLV�UDFH�HQGV�XS�JHWWLQJ�KDOI�WKH�$73�IURP�JO\FRO\VLV�DQG�WKH�RWKHU�KDOI�IURP�WKH�
DHURELF�V\VWHP��7KDW¶V�ZK\�LW�LV�VR�GLIILFXOW�WR�SDFH��*R�RXW�WRR�IDVW�DQG�JO\FRO\VLV�ZLOO�PDNH�WRR�PXFK�
ODFWLF�DFLG��VKXWWLQJ�\RX�GRZQ�EHIRUH�WKH�HQG�RI�WKH�UDFH��*R�RXW�WRR�VORZ�DQG�\RX ZLOO�PLVV�\RXU�
RSSRUWXQLW\�WR�XVH�WKH�SRZHU�RI�JO\FRO\VLV�WR�JHW�DKHDG��,I�\RX�GR�LW�MXVW�ULJKW��WKH�DPRXQW�RI�ODFWLF�DFLG�
ZLOO�UHDFK�FULWLFDO�OHYHOV�MXVW�DV�\RX�DUH�WDNLQJ�\RXU�ODVW�VWURNH��7KDW�PHDQV�UXQQLQJ�JO\FRO\VLV�DW�MXVW�
XQGHU�PD[LPXP�FDSDFLW\��DQG�UXQQLQJ�WKH�DHURELF�HQJLQH�DW������



ϯϯ

$JDLQ��WKH�PDLQ�VRXUFH�RI�IXHO�KHUH�LV�VXJDU��)DW�EXUQLQJ�PD\�SOD\�D�VPDOO�UROH��EXW�VXJDU�ZLOO�EH�WKH�ELJ�
SOD\HU��6LQFH�ZH�DUH�XVLQJ�PLWRFKRQGULD�WR�XWLOL]H�R[\JHQ��EUHDWKLQJ�LQ�WKLV�UDFH�VHUYHV�WR�ERWK�JHW�ULG�RI�
&2��PDGH�E\�ODFWLF�DFLG�IURP�JO\FRO\VLV�DQG�WR�EULQJ�LQ�R[\JHQ�IRU�WKH�DHURELF�V\VWHP��

%HFDXVH�ODFWLF�DFLG�DQG�&2��JR�KDQG�LQ�KDQG��EUHDWKLQJ�RXW�&2��LV�RQH�RI�WKH�ZD\V�WKH�ERG\�GHDOV�ZLWK�
JHWWLQJ�ULG�RI�ODFWLF�DFLG��7KDW¶V�ZK\�\RX�QHHG�WR�EUHDWK�HDUO\�DQG�RIWHQ�LQ�D������7KH�PRUH�\RX�KROG�\RXU�
EUHDWK��WKH�IDVWHU�WKH�ODFWLF�DFLG�ZLOO�EXLOG�XS��DQG�WKH�VRRQHU�\RXU�ERG\�ZLOO�HQG�WKH�UDFH�IRU�\RX��:H�ZLOO�
WRXFK�RQ�WKLV�DJDLQ�ZKHQ�ZH�WDON�DERXW�/XQJV�

7KH�0LOH

([FOXGLQJ�WKH�HQG�DQG�EHJLQQLQJ��WKLV�UDFH�LV�PRVWO\�DHURELF��6LWWLQJ�ULJKW�RQ�WKH�/DFWDWH�7KUHVKROG �D�
ZKROH�FKDSWHU MXVW�IRU�WKLV��WR�JHW�WKH�PRVW�SRZHU�IRU�WKH OHDVW�ODFWLF�DFLG��:KDW�WKLV�PHDQV�LV�WKDW�WKHUH�LV�
D�EDODQFH�EHWZHHQ�PDNLQJ�ODFWLF�DFLG��DQRWKHU�ZD\�RI�VD\LQJ�XVLQJ�WKH�JO\FRO\VLV�HQJLQH��DQG�JHWWLQJ�ULG�
RI�LW��%HFDXVH�PLWRFKRQGULD�GRQ¶W�PDNH�DQ\�DFLG�DW�DOO�DQG�EHFDXVH�WKLV�LV�D������PLQ�UDFH��LW�LV�WKH�
LGHDO�VRXUFH�IRU�UHJHQHUDWLQJ�$73��



ϯϰ

3RZHU�IRU�WKLV�UDFH�FRPHV�IURP�WKH�VL]H�DQG�TXDOLW\�RI�WKH�PLWRFKRQGULD��WKHLU�DELOLW\�WR�EXUQ�IDW�DQG�VXJDU�
XVLQJ�R[\JHQ DQG�WKH�VXSSO\�RI�EORRG�WR�WKH PXVFOHV��ZKLFK�ZH�ZLOO�WDON�DERXW�LQ�WKH�&DUGLR�FKDSWHU���
+HUH��\RX�PDLQO\�EUHDWKH�IRU�2���DQG�QRW�WR�EUHDWK�RXW�&2����

)XHO 6XSSO\�IRU�HDFK�(QJLQH
/HW¶V�WDON�DERXW�ZKDW�KDSSHQV�GXULQJ�D�WZR�KRXU�ZRUNRXW��1R�PDWWHU�ZKDW�WKH�ZRUN¶V�IRFXV�LV�WKDW�GD\��
VSULQWLQJ�RU�GLVWDQFH��WKH�IDFW�WKDW�\RX�DUH�WUDLQLQJ�IRU�PRUH�WKDQ�DERXW����PLQXWHV�PHDQV�\RX�DUH�XVLQJ�
PXOWLSOH�VRXUFHV�RI�IXHO�WR�SRZHU�ERWK�JO\FRO\VLV DQG�WKH�DHURELF�V\VWHP��7KH�WZR�PDLQ�VRXUFHV�RI�IXHO�
LQ�ZRUNRXW�DUH�VXJDU�DQG�IDW��3URWHLQV�DUH�XVHG«EXW�LW�PDNHV�XS�VXFK�D�VPDOO�DPRXQW�WKDW�LW�LV�
JHQHUDOO\�LJQRUHG��

7R�FRPSOLFDWH�WKLQJV�IXUWKHU��LW¶V�QRW�MXVW�ZKDW�IXHO�\RX�XVH�WKDW�GHWHUPLQHV�KRZ�\RX�PDNH�$73��EXW�
ZKHUH�WKDW�IXHO�FRPHV�IURP��6XJDU�DQG�IDW�VWRUHG�LQVLGH�WKH�FHOO�DUH�DOPRVW�LPPHGLDWHO\�DYDLODEOH�WR�
EH�XVHG�LQ�JO\FRO\VLV�DQG�RU�WKH�DHURELF�V\VWHP��6XJDU�DQG�IDW�WKDW�QHHGV�WR�EH�LPSRUWHG�LQWR�WKH�FHOO�
IURP�WKH�EORRG�WDNHV�D�ORQJHU�SDWK�DQG�FDQ�VORZ�GRZQ�WKH�PXVFOH¶V�HQHUJ\�V\VWHPV E\�OLPLWLQJ�KRZ�
PXFK�IXHO�LV�DYDLODEOH�WR�EXUQ��

:K\�GR�\RX�QHHG�WR�NQRZ�WKLV"�%HFDXVH�WKH�ORQJHU�ZRUNRXW�ODVWV��WKH�PRUH�\RXU�PXVFOH�FHOOV�VWDUW�WR�UXQ�
RXW�RI�IXHO�IURP�LQVLGH�WKH�FHOO�DQG�EHJLQ�WR�LPSRUW�LW�IURP�WKH�EORRG��7KLV�H[WUD�VWHS�GUDPDWLFDOO\�UHGXFHV�
WKH�DPRXQW�RI�$73�WKDW�FDQ�EH�SURGXFHG��7KLV�WLPLQJ�HIIHFW�H[SODLQV�D�ORW�DERXW�KRZ�\RX�IHHO�DV�D�
VZLPPHU�DV�ZRUNRXW�JRHV�RQ��



ϯϱ

1RWLFH�ZKDW�KDSSHQV�DURXQG�������PLQ�LQWR�ZRUNRXW"�7KH�VXJDU�LQVLGH�WKH�PXVFOH�FHOO�UXQV�RXW��7KLV�LV�
ZK\�WKH�ZDWHU�VWDUWV�WR�JHW�KHDY\�DIWHU�DERXW����PLQ�RI�LQWHQVH�ZRUNLQJ�RXW��$W�WKLV�SRLQW��WKH�FHOO�GHSHQGV�
PRVWO\�RQ�VXJDU�IURP�WKH�EORRG�DQG�PLWRFKRQGULD�EXUQLQJ�IDW�WR�UHJHQHUDWH�$73��:KDW�WKLV�PHDQV�LV�DW�
WKH�EHJLQQLQJ�RI�ZRUNRXW�\RX�DUH�PRVWO\�XVLQJ�JO\FRO\VLV��EXW�DW�WKH�HQG�RI�ZRUNRXW�\RX�ZLOO�EH�
UHO\LQJ�PRVWO\�RQ�PLWRFKRQGULD�

7DQJHQW��&DUE�ORDGLQJ�LV�EDVHG�RQ�WKH�LGHD�RI�IRUFLQJ�\RXU�PXVFOH�FHOOV�WR�VWRUH�PRUH�VXJDU�
LQVLGH�WKHP��DOORZLQJ�\RX�WR�PDLQWDLQ�JO\FRO\VLV�IRU�D�ORQJHU�WLPH��7KLV�LV�SRVVLEOH�DQG�LW�GRHV�
ZRUN��EXW�D�UHDO�FDUE�ORDG�DFWXDOO\�WDNHV�DERXW����GD\V WR�SHUIRUP�DQG�FDQ�WULSOH�WKH�VXJDU�

OHYHOV�LQ�\RXU�FHOOV�

0LWRFKRQGULD�FDQ�QHYHU�PDWFK�WKH�$73�SURGXFLQJ�FDSDFLW\�RI�JO\FRO\VLV��DQG�WKDW�LV�ZK\�\RX�IHHO�VR�
GUDLQHG�DW�WKH�HQG�RI�ZRUNRXW��:LWK�QR�VXJDU�OHIW��\RX�DUH�QRZ�EXUQLQJ�PRVWO\�IDW�WR�JHQHUDWH�\RXU�
$73��%\�WKLV�WLPH��WKH�IDW�IXHOLQJ�WKH�PLWRFKRQGULD�LV�FRPLQJ�IURP�IDW�FHOOV��FDOOHG�DGLSRF\WHV��DGLSR �IDW
DQG�F\WH �FHOO���7KHVH�IDW�FHOOV�DUH�DOO�RYHU�\RXU�ERG\��DQG�WKH\�DOO�VWDUW�VHFUHWLQJ�IDW�LQWR�WKH�EORRG�VR�
\RXU�PXVFOHV�FDQ�XVH�WKHP��(YHQ�LQ�VNLQQ\�SHRSOH� WKHUH�LV�EDVLFDOO\�DQ�XQOLPLWHG�DPRXQW�RI�IDW�WR�IXHO�
PXVFOHV��DERXW����GD\V�LI�\RX�GRQ¶W�ZRUN�RXW���$QG�ZKLOH�\RX�FDQ¶W�PDNH�PXFK�$73�SHU�PLQXWH�XVLQJ�
IDW��\RX�FDQ�PDNH�LW�ODVW�IRU�GD\V�RQ�HQG��PDNLQJ�LW�WKH�PDMRU�IXHO�VRXUFH�GXULQJ�ORQJ�ZRUNRXWV��GRXEOHV��
DQG�KHOO�ZHHN�WUDLQLQJ�



ϯϲ

7DQJHQW��6R��ZLOO�GRLQJ�FUXQFKHV�EXUQ�WKH�IDW�ULJKW�DERYH�WKH�PXVFOH�WR�JLYH�\RX�D�VL[�SDFN"�
1RSH��LW�EXUQV�IDW�IURP�HYHU\ZKHUH��LI�DW�DOO��<RX¶UH�SUREDEO\�PRVWO\�EXUQLQJ�VXJDU�DQG�XVLQJ�

JO\FRO\VLV�DQ\ZD\«PDNLQJ�D�ORW�RI�DFLG«WKDW¶V�ZK\�LW�EXUQV�

6ZLPPHUV�QHHG�ERWK�D�ELJ� PHDQ�JO\FRO\WLF�PDFKLQH�DQG�PDQ\�ZHOO�GHYHORSHG�PLWRFKRQGULD�WR�EH�
IDVW�LQ�DQ\�UDFH��+RZ�WUDLQLQJ�GHYHORSV�WKHVH�HQHUJ\�V\VWHPV�LV�WKH�WRSLF�RI�PXOWLSOH�FKDSWHUV WR�FRPH��
EXW�IRU�QRZ�,�WKLQN�ZH�KDYH�WDONHG�DERXW�SOHQW\��


