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0LWHO� 6HPLFRQGXFWRU� KDV� FRPELQHG� DGYDQFHG�� FRPSDFW
$6,&� WHFKQRORJ\�ZLWK�0LFUR&RQWUROOHU� GHVLJQ�H[SHUWLVH�DQG
WKH� $50�7'0,� SURFHVVRU� FRUH� WR� SURGXFH� WKH� XQLTXHO\
YHUVDWLOH�)LUHIO\�UDQJH�RI�(PEHGGHG�0LFUR&RQWUROOHU�$6,&V�

7KH�$50�7'0,� IURP�$GYDQFHG�5,6&�0DFKLQHV� LV�D����ELW
5,6&�SURFHVVRU��VSHFLILFDOO\�GHYHORSHG�IRU�GHHSO\�HPEHGGHG
DSSOLFDWLRQV��VXFK�DV�ZLUHOHVV�FRPPXQLFDWLRQV��QHWZRUNLQJ�
PHGLD� DQG� PDVV�VWRUDJH�� ,W� LV� D� PHPEHU� RI� WKH� 0LWHO
6HPLFRQGXFWRU� 6\VWHP%XLOGHU�� OLEUDU\� RI� HPEHGGDEOH
PDFURIXQFWLRQV�

$� ZLGH� YDULHW\� RI� )LUHIO\� (PEHGGHG� 0LFUR&RQWUROOHU� FRUHV
FDQ�EH�DVVHPEOHG�E\�0LWHO�6HPLFRQGXFWRU��,Q�HYHU\�FDVH��DQ
LQWHUQDO�PXOWL�PDVWHU�EXV�LV�XVHG�WR�FRQQHFW�WKH�$50�7'0,
FRUH�WR�D�VXLWDEOH�VHW�RI�ORFDO�SHULSKHUDOV��7KHVH�SHULSKHUDOV
�H�J�� WLPHUV�� LQWHUUXSW� FRQWUROOHUV�� PHPRU\� LQWHUIDFHV�� DUH
VHOHFWHG� IURP� 0LWHO� 6HPLFRQGXFWRU©V� RZQ� OLEUDU\� RI� IXOO\�
YHULILHG�RQ�FKLS�PDFURIXQFWLRQV�

7KH�$6,&�WHFKQRORJ\�XVHG�WR�GHYHORS�0LWHO©V�0LFUR&RQWUROOHU
$6,&V� DOVR� DOORZV� GHVLJQHUV� WR� DGG� WKHLU� RZQ� ORJLF
�LPSOHPHQWHG� LQ� D� VHD�RI�JDWHV�� DURXQG� WKH� )LUHIO\
0LFUR&RQWUROOHU� FRUH�� WRJHWKHU� ZLWK� RQ�FKLS�5$0�DQG�520
EORFNV��7KH�DPRXQW�RI�5$0��520��FXVWRPHU� ORJLF�DQG� ,�2
GHWHUPLQHV�WKH�VL]H�RI�DUUD\�EDVH�XVHG�IRU�HDFK�GHVLJQ�

6WDQGDUG� $6,&� 'LH� VL]HV� DUH� XVHG� ZKHQHYHU� SRVVLEOH�� WR
UHGXFH�WRROLQJ�FKDUJHV�DQG�SURWRW\SH�OHDG�WLPHV�

7KLV�GRFXPHQW�SUHVHQWV�WKH�0)��DV�DQ�H[DPSOH�RI�D�)LUHIO\

&RUH��EXW�RWKHUV�DUH�DOVR�DYDLODEOH��QHZ�SHULSKHUDO�IXQFWLRQV

DQG� QHZ� 0LFUR&RQWUROOHU� FRUHV� FDQ� UHDGLO\� EH� FUHDWHG� LQ

UHVSRQVH�WR�VSHFLILF�FXVWRPHU�QHHGV��

)($785(6

Q 8VHV�WKH�LQGXVWU\�VWDQGDUG�$50�7'0,�SURFHVVRU�FRUH�

� 6PDOO�VL]H

� /RZ�SRZHU�FRQVXPSWLRQ�

� +LJK�SHUIRUPDQFH

� +LJK�FRGH�GHQVLW\

� ����DQG����ELW�LQVWUXFWLRQ�VHWV

Q $YDLODEOH�LQ�ERWK�(PEHGGHG�$UUD\�DQG�6WDQGDUG�&HOO�

WHFKQRORJLHV

Q $YDLODEOH�RQ�WZR�0LWHO�&026�SURFHVVHV�

� ����P����.�VHULHV����IRU��9�RU����9�RSHUDWLRQ

� �����P������VHULHV�����9�DQG����9�RSHUDWLRQ

Q 6XSSRUWHG�E\�0LWHO©V�IXOO�6\VWHP%XLOGHU��FDSDELOLW\�

� ([WHQVLYH�OLEUDU\�RI�SURYHQ��UH�XVDEOH�PDFURV

� 6LPXODWLRQ� 0RGHOV� DQG� 7HVW� 9HFWRUV� VXSSOLHG� IRU

0LFUR&RQWUROOHU�FRUHV�DQG�DOO�RWKHU�PDFURV

� 'RFXPHQWHG� 'HVLJQ� )ORZV� IRU� ,QGXVWU\� 6WDQGDUG

&$(�WRROV��LQFOXGLQJ�©+RZ�WR©�'HYHORSPHQW�*XLGHV

� :RUOG�ZLGH�'HVLJQ�&HQWUH�VXSSRUW

� 'HGLFDWHG� 6RIWZDUH� DQG� +DUGZDUH� $SSOLFDWLRQV

(QJLQHHULQJ�VXSSRUW

Q 6RIWZDUH�,QWHUIDFH�)XQFWLRQ��6,)��/LEUDU\��

� 6XSSRUWV� DOO� 0LFUR&RQWUROOHU� 3HULSKHUDOV� DQG� PDQ\

RWKHU�6\VWHP%XLOGHU��PDFURV

� )DFLOLWDWHV�DOO�ORZ�OHYHO�LQLWLDOLVDWLRQ�DQG�FRQWURO�WDVNV

%(1(),76

Q 0LWHO�6HPLFRQGXFWRU©V�0LFUR&RQWUROOHU�H[SHUWLVH�HQDEOHV�

� +LJK�OHYHOV�RI�LQWHJUDWLRQ

� )DVW�WLPH�WR�PDUNHW

� 5LJKW�ILUVW�WLPH

Q 6\VWHP%XLOGHU��PHWKRGRORJ\�DQG�HIILFLHQW�$6,&�

WHFKQRORJLHV�OHDG�WR�HIIHFWLYH�VROXWLRQV�IRU�YROXPH�

DSSOLFDWLRQV��ZKHUH�FRVW��SHUIRUPDQFH�DQG�SRZHU�

FRQVXPSWLRQ�DUH�DOO�FULWLFDO

Q /RZ�LPSOHPHQWDWLRQ�ULVN�WKURXJK�WKH�UH�XVH�RI�SURYHQ�

PDFURIXQFWLRQV

Q (PEHGGHG�$UUD\�$6,&V�HQDEOH�VKRUW�SURWRW\SH�F\FOH�

WLPHV��%\�IL[LQJ�WKH�HPEHGGHG�IXQFWLRQV�DQG�SLQ�RXW�HDUO\�

LQ�WKH�GHVLJQ��WKH�EDVH�ZDIHUV�FDQ�EH�PDQXIDFWXUHG�LQ�

SDUDOOHO�ZLWK�YHULILFDWLRQ�DQG�ILQH�WXQLQJ�RI�WKH�GHVLJQ��VR�

RQO\�WKH�PHWDO�OD\HUV�UHPDLQ�WR�EH�IDEULFDWHG�DIWHU�GHVLJQ�

VLJQ�RII��7KLV�JLYHV�D�SURWRW\SH�F\FOH�WLPH�HTXLYDOHQW�WR�D�

*DWH�$UUD\��DQG�WKH�DELOLW\�WR�FUHDWH�XSJUDGHV�RU�YDULDQWV�

UDSLGO\��E\�XVLQJ�H[LVWLQJ�EDVH�ZDIHU�VWRFNV�

Q 6WDQGDUG�&HOO�$6,&V�RIIHU�WKH�RSSRUWXQLW\�WR�ILQH�WXQH�WKH�

FKLS�VL]H�IRU�WKH�SUHFLVH�DSSOLFDWLRQ��7KLV�PLQLPLVHV�FRVW�

DQG�SRZHU�GLVVLSDWLRQ��DQG�PD[LPLVHV�SHUIRUPDQFH��EXW�

UHTXLUHV�D�IXOO�6WDQGDUG�&HOO�SURWRW\SH�F\FOH�WLPH��$�6HD�

RI�*DWHV�EORFN�FDQ�EH�GHVLJQHG�LQ��WR�DOORZ�UDSLG�PHWDO�

OD\HU�RQO\�PRGLILFDWLRQ��XVLQJ�H[LVWLQJ�EDVH�ZDIHU�VWRFNV�([DPSOH�)LUHIO\�0LFUR&RQWUROOHU�$6,&

&XVWRPHU�/RJLF

�6HD�RI�*DWHV�

0LFUR&RQWUROOHU�&HOO

$50�7'0,�&RUH

'6�����������6HSWHPEHU�����

)LUHIO\�(PEHGGHG�0LFUR&RQWUROOHU�$6,&V

�,QFRUSRUDWLQJ�WKH�$50�7'0,�&RUH�
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)LUHIO\�$6,&�&RUHV

7KH�)LUHIO\�UDQJH�RI�WKH�0LFUR&RQWUROOHU�FRUHV�FRPELQHV�WKH
ZLGHO\�DGRSWHG�$50�7'0,�5,6&�SURFHVVRU�FRUH�ZLWK�0LWHO
6HPLFRQGXFWRU©V�0LFUR&RQWUROOHU� LQWHJUDWLRQ�H[SHULHQFH�DQG
(PEHGGHG� $UUD\� $6,&� WHFKQRORJLHV� WR� GHOLYHU
0LFUR&RQWUROOHU�HQJLQHV�IRU�FXVWRPHU�VSHFLILF�GHVLJQV�

)LUHIO\�0LFUR&RQWUROOHU�$6,&�FRUHV�IURP�0LWHO�6HPLFRQGXFWRU
LQWHJUDWH� V\VWHP� VXSSRUW� IXQFWLRQV�� VXFK� DV� PHPRU\� DQG
SHULSKHUDO� LQWHUIDFHV�� LQWHUUXSW� FRQWUROOHUV�� WLPHUV�� 8$57V
DQG� '0$� FRQWUROOHUV� ZLWKLQ� D� PRGXODU� EXV�EDVHG
DUFKLWHFWXUH� WR� DOORZ� WKH� UDSLG� GHYHORSPHQW� RI� DSSOLFDWLRQ�
VSHFLILF� 0LFUR&RQWUROOHUV�� RSWLPLVHG� WR� PHHW� SHUIRUPDQFH�
VL]H�DQG�SRZHU�FRQVWUDLQWV�

0LWHO©V� $6,&� WHFKQRORJLHV� DOORZ� GHVLJQHUV� WR� VXUURXQG� WKH
FKRVHQ�)LUHIO\�FRUH�ZLWK�EORFNV�RI�5$0�DQG�520��FRPSOH[
UH�XVDEOH� IXQFWLRQV� �H�J� SURYHQ�� V\QWKHVLVDEOH� ,35� EORFNV�
DQG� WKHLU� RZQ� DSSOLFDWLRQ�VSHFLILF� ORJLF�� (LWKHU� (PEHGGHG
$UUD\�RU�6WDQGDUG�&HOO� WHFKQLTXHV�PD\�EH�XVHG� WR�GHYHORS
)LUHIO\�0LFUR&RQWUROOHU�$6,&V��

,Q�(PEHGGHG�$UUD\V��WKH�JDWH�DUUD\�DUHD�FRQVLVWV�RI�D�GHQVH
DUUD\�RI� FRUH� FHOOV��ZKLFK�KDV� EHHQ�GHVLJQHG� WR�DOORZ� YHU\
HIILFLHQW� PHWDO� LQWHUFRQQHFWLRQV�� LQFOXGLQJ� RYHU�FHOO� URXWLQJ�
UHVXOWLQJ�LQ�KLJK�XWLOLVDWLRQ��7KH�FRUH�DUFKLWHFWXUH�DOVR�DOORZV
KLJKO\�HIILFLHQW�UHJLVWHU�ILOH�5$0�WR�EH�LPSOHPHQWHG�

%RWK� GXDO�� DQG� VLQJOH�SRUW� 5$0�� DQG� 520� FDQ� EH
LPSOHPHQWHG� LQ� D� JDWH� DUUD\� DUHD�� 7KLV� LV� VXLWDEOH� IRU
PRGHVW�VL]HG� PHPRU\� EORFNV�� DQG� PLQLPLVHV� WKH
HQJLQHHULQJ� FKDUJH�� DV� LW� UHTXLUHV� QR� FXVWRP� HPEHGGHG
EORFNV�

6LQJOH��DQG�GXDO�SRUW�HPEHGGHG�5$0�DQG�520�EORFNV�DUH
DYDLODEOH� IRU� ODUJHU� PHPRULHV� LQ� ERWK� (PEHGGHG� $UUD\� RU
6WDQGDUG�&HOO�$6,&V��DQG�IRU�DSSOLFDWLRQV�ZKLFK�UHTXLUH�YHU\
IDVW�DFFHVV�WLPHV�

0LWHO©V� $UUD\� DQG� 6WDQGDUG� &HOO� /LEUDULHV� DOVR� RIIHU� 3KDVH
/RFNHG� /RRSV�� 2VFLOODWRUV� DQG� D� UDQJH� RI� DQDORJXH� ,�2
IXQFWLRQV��LQFOXGLQJ�$'&V��'$&V��3RZHU�RQ�5HVHW�FHOOV�DQG
5HIHUHQFH� FHOOV�� DQ\� RI� ZKLFK� FDQ� EH� LQFOXGHG� LQ� DQ\
0LFUR&RQWUROOHU�$6,&�GHVLJQ�

&XUUHQWO\�� GHVLJQV� RI� XS� WR� �� PLOOLRQ� HTXLYDOHQW� JDWHV
FRPSOH[LW\� DUH�EHLQJ� XQGHUWDNHQ� RQ�0LWHO©V� ����µP�&026
WHFKQRORJ\��

$�+LHUDUFK\�RI�%HQHILWV

$W� WKH� KHDUW� RI� WKH� FXUUHQW� UDQJH� RI� )LUHIO\� 0LFUR&RQWUROOHU
$6,&V�LV�WKH�$50�7'0,��WKH�ZRUOG©V�PRVW�VXFFHVVIXO����ELW
(PEHGGHG�5,6&�3URFHVVRU�&RUH�

7R� H[WHQG� WKH� FDSDELOLWLHV�� DQG� WR� VLPSOLI\� WKH� XVH� RI� WKH
$50�7'0,� &RUH�� 0LWHO� KDV� GHYHORSHG� D� VHW� RI� YHUVDWLOH
SHULSKHUDOV��FRQQHFWHG� WR� WKH�SURFHVVRU�FRUH�E\�DQ� LQWHUQDO
PXOWL�PDVWHU� EXV��ZKLFK� LW� XVHV� WR�EXLOG�)LUHIO\�(PEHGGHG
0LFUR&RQWUROOHU�&RUHV�

7R� WDLORU� )LUHIO\� $6,&V� IRU� WKHLU� SUHFLVH� QHHGV�� &XVWRPHUV
FDQ� ILQDOO\�DGG� WKHLU�RZQ� ORJLF��RSWLRQDOO\�ZLWK�RWKHU�FXVWRP
EORFNV� IURP�0LWHO��VXFK�DV� FRPSDFW�520�5$0�� WR�SURGXFH
WKHLU�LGHDO�(PEHGGHG�0LFUR&RQWUROOHU�$6,&V�

7KH�FXVWRPHU�FDQ�JDLQ�FRQILGHQFH�IURP�WKH�H[WHQVLYH�UH�XVH
RI� ZHOO�SURYHQ� IXQFWLRQV�� JLYLQJ� IDVW� WLPH�WR�PDUNHW� DQG� D
KLJK�SUREDELOLW\�RI�ILUVW�WLPH�VXFFHVV�

([DPSOH�)LUHIO\�0LFUR&RQWUROOHU�$6,&

$50�7'0,
0LFURSURFHVVRU

,�2�3DG�5LQJ

6HD�RI�*DWHV

&RUH

0LFUR&RQWUROOHU
�

(PEHGGHG

$50�7'0,

'XDO 7LPHU�

8$57

&RXQWHU

6\VWHP
6HUYLFHV

([WHUQDO%XV

,QWHUIDFH

'0$
&RQWUROOHU

,QWHUUXSW
&RQWUROOHU

$SSOLFDWLRQ�6SHFLILF�/RJLF

2SWLPLVHG
,QWHUQDO�%XV

&HOO

$50�7'0,�0LFURSURFHVVRU�&RUH

6PDOO�DUHD

/RZ�SRZHU

+LJK�FRGH�GHQVLW\

$50�7'0,

'XDO�7LPHU�

8$57

&RXQWHU

6\VWHP

6HUY LFHV

([WHUQDO�%XV

,QWHUIDFH

'0$

&RQWUROOHU

,QWHUUXSW

&RQWUROOHU

7KH�)LUHIO\�0)��
0LFUR&RQWUROOHU�&RUH

3URYHQ�GHVLJQ

+LJKO\�LQWHJUDWHG

:HOO�GRFXPHQWHG

)LUHIO\� 0LFUR&RQWUROOHU
$6,&

&XVWRPHU�VSHFLILF

)DVW�WLPH�WR�PDUNHW

/RZ�FRVW

$50�7'0,

'XDO7LPHU�

8$57

&RXQWHU

6\VWHP
6HUY LFHV

([WHUQDO%XV

,QWHUIDFH

'0$

&RQWUROOHU

,QWHUUXSW
&RQWUROOHU

$SSOLFDWLRQ�6SHFLILF�/RJLF

0LWHO�6HPLFRQGXFWRU�)LUHIO\�$6,&�'HVLJQ�+LHUDUFK\
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([DPSOH��0LWHO�)LUHIO\�0)��0LFUR&RQWUROOHU�&RUH

6KRZQ�DERYH�LV�WKH�VLPSOHVW�)LUHIO\�0LFUR&RQWUROOHU�FRUH��WKH
0)���7KLV�H[DPSOH�LQFRUSRUDWHV�

Q 7KH�$50�7'0,�SURFHVVRU�FRUH

Q $�6HULDO�,�2�SRUW��8$57�

Q $�SURJUDPPDEOH�([WHUQDO�%XV��PHPRU\��HWF���LQWHUIDFH

Q $�SURJUDPPDEOH�LQWHUUXSW�FRQWUROOHU

Q 7ZR�GXDO����ELW�WLPHU�FRXQWHUV

Q $�'LUHFW�0HPRU\�$FFHVV��'0$��FRQWUROOHU�SURYLGLQJ���IO\�

E\�FKDQQHOV�RU���PHPRU\�PHPRU\�FKDQQHO

Q $�WHVW�GLDJQRVWLF�LQWHUIDFH��6\VWHP�6HUYLFHV�0RGXOH�

$UFKLWHFWXUDO�2YHUYLHZ

0LWHO©V�)LUHIO\�0LFUR&RQWUROOHU� FRUHV� DUH�GHVLJQHG� DURXQG� D
PRGXODU� ���ELW� EXV� DUFKLWHFWXUH� GHYHORSHG� E\� 0LWHO� LQ
FROODERUDWLRQ�ZLWK� $GYDQFHG�5,6&�0DFKLQHV�� 7KLV� LQWHUQDO�
PXOWL�PDVWHU� EXV� DUFKLWHFWXUH� KDV� EHHQ� GHYHORSHG� WR
IDFLOLWDWH� IXOO\�WHVWDEOH�� UHOLDEOH� DQG� GHEXJJDEOH� LQWHJUDWHG
0LFUR&RQWUROOHU�SURGXFWV�

$�UDQJH�RI�HPEHGGHG�SHULSKHUDO�PDFURFHOOV��D�IHZ�RI�ZKLFK
DUH�OLVWHG�LQ�WKH�H[DPSOH�DERYH��KDV�EHHQ�GHVLJQHG�E\�0LWHO�
(DFK� PDFURFHOO� PXVW� FRPSO\� ZLWK� WKH� EXV� LQWHUIDFH
VSHFLILFDWLRQ� DQG� RSHUDWH� LQGHSHQGHQWO\� RI� DOO� RWKHU
PDFURFHOOV�� $OO� SHULSKHUDOV� DUH� IXOO\� WHVWDEOH� WKURXJK� WKH
LQWHUQDO�EXV��

7R� IDFLOLWDWH� HDVH�RI�XVH�� D� OLEUDU\� RI� 6RIWZDUH� ,QWHUIDFH
)XQFWLRQV� �6,)V�� LV� VXSSOLHG�� ZKLFK� JUHDWO\� LPSURYHV
SURJUDPPHU� SURGXFWLYLW\� LQ� VHWWLQJ� XS� DQG� FRQWUROOLQJ� DOO
SHULSKHUDO�PDFURFHOOV�

7KLV� DUFKLWHFWXUH�DOORZV�0LWHO� DQG� LWV�FXVWRPHUV� WR�SURGXFH
ULJKW�ILUVW�WLPH� $6,&� 0LFUR&RQWUROOHU� V\VWHPV� HIILFLHQWO\�
PHHWLQJ� WKH� VWULQJHQW� FRVW� DQG� WLPH�WR�PDUNHW� GHPDQGV� RI
WRGD\©V�HPEHGGHG�FRQWURO�PDUNHW�

7KH�IXQFWLRQDO�EORFNV�LQ�WKLV�H[DPSOH�DUH�GHVFULEHG�LQ�GHWDLO
EHORZ�

7KH�,QWHUQDO�0RGXOH�%XV

7KH�H[LVWHQFH�RI�DQ�LQWHUQDO�VWDQGDUG�EXV�LV�D�NH\�HOHPHQW�RI
0LWHO©V� VXFFHVV� LQ� TXLFNO\� GHYHORSLQJ� QHZ� HPEHGGHG
0LFUR&RQWUROOHU� FRUHV� WR� PHHW� VSHFLILF� GHPDQGV�� %\
DGKHULQJ� WR� ULJRURXV�EXV�FRPPXQLFDWLRQ�VWDQGDUGV� IRU�ERWK
PDVWHU� DQG� VODYH� PRGXOHV�� LW� LV� SRVVLEOH� WR� UH�XVH� DQ\
PRGXOH� LQ� D� QHZ� GHVLJQ� ZLWKRXW� PRGLILFDWLRQV� WR� UHVROYH
WLPLQJ��RU�RWKHU�LQWHU�PRGXOH�FRQIOLFWV��

,W� LV� QRW� RQO\� PRGXOHV� WKDW� FDQ� EH� UH�XVHG�� DOO� WKH� WHVW
SURJUDPV�� FKDUDFWHULVDWLRQ� UHVXOWV� DQG� VRIWZDUH� URXWLQHV�
FUHDWHG�WKH�ILUVW�WLPH�D�PRGXOH�ZDV�XVHG��FDQ�DOVR�EH�XVHG
DJDLQ� ZLWKRXW� PRGLILFDWLRQ�� 7KLV� JLYHV� DQ� HQRUPRXV
DGYDQWDJH�LQ�WLPH�WR�PDUNHW�WHUPV�

7KH� VWDQGDUG� EXV� DUFKLWHFWXUH� DOVR� VLPSOLILHV� WKH� WDVN� RI
GHVLJQLQJ� QHZ� SHULSKHUDO� IXQFWLRQV�� ZKHQ� QHHGHG�� TXLFNO\
DQG�ZLWK�D�KLJK�ULJKW�ILUVW�WLPH�VXFFHVV�UDWH�

6\VWHP�6HUYLFHV�0RGXOH

7KH� 6\VWHP� 6HUYLFHV� 0RGXOH� LV� UHVSRQVLEOH� IRU� DOO� WKH
DGPLQLVWUDWLYH�WDVNV�DVVRFLDWHG�ZLWK�WKH�EXV��ERWK�LQ�QRUPDO
RSHUDWLRQ�DQG� IRU� WHVW� DQG�GLDJQRVWLF�SXUSRVHV�� ,W� SHUIRUPV
WKH�IROORZLQJ�IXQFWLRQV�

Q %XV�PRGH�FRQWURO��5(6(7��581��7(67��HWF��

Q %XV�PDVWHU�DUELWUDWLRQ

Q 6\VWHP�DGGUHVV�GHFRGLQJ�IRU�SHULSKHUDO�IXQFWLRQV

Q 'LDJQRVWLF�EURDGFDVW�RI�EXV�VWDWXV

Q ([WHUQDO�EXV�PDVWHU�DFFHVV

Q 0DQXIDFWXULQJ�WHVW�FRQWURO

Q 7RS�OHYHO�6\VWHP�&RQILJXUDWLRQ

%XV�,QWHUIDFHV�

�0HPRU\�3HULSKHUDO�&RQWUROOHU�DQG�8S�,QWHJUDWLRQ�0RGXOH�

7KH�0HPRU\�3HULSKHUDO� &RQWUROOHU� �03&�� DFWV� DV� WKH�PDLQ
JDWHZD\�EHWZHHQ� WKH� LQWHUQDO� DQG�H[WHUQDO� EXV� V\VWHPV�RI
DQ�HPEHGGHG�0LFUR&RQWUROOHU�FRUH��7KH�H[WHUQDO�EXV�KDV�WR
EH� FDSDEOH� RI� LQWHUIDFLQJ�ERWK� WR� WKH�PXOWLWXGH� RI� VHSDUDWH
GHYLFHV� ZKLFK� FRXOG� EH� XVHG� LQ� FRQMXQFWLRQ� ZLWK� D
0LFUR&RQWUROOHU�$6,&��DQG�ZLWK�WKH�ORJLF�DQG�PHPRU\�ORFDWHG
HOVHZKHUH� RQ� WKH� VDPH� FKLS�� 7KLV� VHFRQG� UHTXLUHPHQW� LV
VHUYLFHG�E\�WKH�8S�,QWHJUDWLRQ�0RGXOH��8,0��

7KH�03&�SURYLGHV�WKH�IROORZLQJ�IXQFWLRQV�

Q 6XSSRUW�IRU���������DQG����ELW�GDWD�WUDQVIHUV�DQG�PHPRU\�

ZLGWKV

Q )OH[LEOH�DGGUHVV�LQWHUIDFH�¤�SURYLGLQJ�W\SLFDOO\���

�PD[LPXP����PHPRU\�DUHDV��HDFK�RI���0E\WHV

Q $FFHVVHV�WR�PHPRULHV��520��65$0���DQG�SHULSKHUDOV�

�H�J��$'&V��'$&V��RWKHU�FRPPXQLFDWLRQV�LQWHUIDFHV�

Q *HQHUDWLRQ�RI�FRQWURO�VLJQDOV�WR�DFFHVV�H[WHUQDO�

FRPSRQHQWV��FKLS�VHOHFWV��ZULWH�HQDEOHV��RXWSXW�HQDEOHV��

HWF��

Q '\QDPLF�EXV�VL]LQJ��VR�WKDW�RQO\�DFFHVVHV�RI�WKH�FRUUHFW�

ZLGWK��L�H����������RU����ELWV��DUH�GLUHFWHG�WR�HDFK�W\SH�RI�

H[WHUQDO�FRPSRQHQW�

$50�7'0,


'XDO�7LPHU�

8$57

&RXQWHU

6\VWHP

6HUYLFHV�0RGXOH


([WHUQDO�%XV

,QWHUIDFH

,QWHUUXSW

&RQWUROOHU

'0$

&RQWUROOHU


�1RWH��$VWHULVNV�GHQRWH�IXQFWLRQV�ZLWK�%XV�0DVWHU�FDSDELOLW\�

0LFUR&RQWUROOHU�&RUH�%ORFN�'LDJUDP
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Q *HQHUDWLRQ�RI�SURJUDPPDEOH�ZDLW�VWDWHV�IRU�DFFHVVLQJ�

H[WHUQDO�GHYLFHV�RI�GLIIHUHQW�VSHHGV

Q *HQHUDWLRQ�RI�SURJUDPPDEOH�VWRS�ZDLW�VWDWHV��DOORZLQJ�

IRU�WKH�VORZ�WXUQ�RII�WLPH�RI�VRPH�H[WHUQDO�GHYLFHV��H�J��

520�

Q ([WHUQDO�PHPRU\�DFFHVVHV�ZLWK�]HUR�ZDLW�VWDWHV�DW�XS�WR�

WKH�PD[LPXP�V\VWHP�FORFN�VSHHG��DVVXPLQJ�VXLWDEOH�

PHPRU\�GHYLFHV�DUH�XVHG

Q )O\�E\�'0$�RSHUDWLRQV��,QWHUQDO��!�H[WHUQDO��H[WHUQDO��!�

LQWHUQDO��DQG�H[WHUQDO��!�H[WHUQDO�PRGHV�DUH�VXSSRUWHG

Q 5$0�DQG�520�VZDSSLQJ�DIWHU�LQLWLDOLVDWLRQ��VR�WKDW�

LQWHUUXSW�URXWLQHV�DQG�RWKHU�WLPH�FULWLFDO�VRIWZDUH�FDQ�

RSHUDWH�IURP�IDVW�PHPRU\�RQFH�WKH�V\VWHP�KDV�ERRWHG

7KH�VLPSOLVWLF�DSSURDFK�WR�LQWHJUDWLQJ�FXVWRPHU�IXQFWLRQV�RQ�
FKLS�ZRXOG�EH�VLPSO\�WR�FRQQHFW�WKHP�WR�WKH�RII�FKLS�DGGUHVV�
GDWD�EXVVHV��DQG�FRQWURO�VLJQDOV��IURP�WKH�03&��+RZHYHU��DOO
WKHVH� LQWHUFRQQHFWLRQV� ZRXOG� WKHQ� FDUU\� WKH� FDSDFLWLYH
RYHUKHDG� RI� WKH� ERQG� SDGV� DQG� H[WHUQDO� ORDGV�� DQG� WKHLU
SHUIRUPDQFH�ZRXOG�EH�ERWK�LPSDLUHG�DQG�YDULDEOH��

0LWHO©V�8,0�FRQVLVWV�RI�PXOWLSOH[HUV�DQG� WULVWDWDEOH� ,�2�FHOOV
ZKLFK� GLVFRQQHFW� RQ�FKLS� FXVWRPHU� ORJLF� �ZKHQ� UHTXLUHG�
IURP�WKH�H[WHUQDO�ZRUOG��WKXV�PLQLPLVLQJ�SRZHU�FRQVXPSWLRQ
DQG� HQVXULQJ� WKDW� DQWLFLSDWHG� SHUIRUPDQFH� LV� REWDLQHG�
UHJDUGOHVV� RI� ZKDW� HOVH� LV� SUHVHQW� RQ� WKH� FLUFXLW� ERDUG�� ,I
GHVLUHG�� WKHVH� VLJQDOV� FDQ� VWLOO� EH� WUDQVPLWWHG� IURP� WKH
H[WHUQDO� DGGUHVV� DQG� GDWD� OLQHV�� SURYLGLQJ� DQ� LQYDOXDEOH
GLDJQRVWLF�WRRO�IRU�WKH�V\VWHP�VRIWZDUH�GHYHORSHU��

7KH� 8,0� DOVR� DOORZV� RQ�FKLS� 520� WR� EH� GLVDEOHG� DQG
UHSODFHG�E\�H[WHUQDO�520��VR�FKDQJHV�WR�520�EDVHG�FRGH
FDQ�EH�WULHG�RXW�EHIRUH�QHZ�PDVNV�DUH�PDGH�

8QLYHUVDO�$V\QFKURQRXV�5HFHLYHU�7UDQVPLWWHU��8$57�

7KH� 8$57� SURYLGHV� DQ� DV\QFKURQRXV� IXOO�GXSOH[� 56����
W\SH� FKDQQHO�� ZKLFK� VXSSRUWV� ERWK� VRIWZDUH� DQG� KDUGZDUH
IORZ� FRQWURO� PHFKDQLVPV�� 7KH� 5HFHLYH� DQG� 7UDQVPLW
FKDQQHOV�DUH�GRXEOH�EXIIHUHG��(DFK�8$57�PD\�EH�SROOHG��RU
FDQ� XVH� DQ� LQWHUUXSW� VFKHPH� IRU�PRGXOH� EXV� WUDQVIHUV�� $Q
LQWHUQDO�%DXG�UDWH�JHQHUDWRU�SURYLGHV� VHOHFWDEOH�GDWD� UDWHV
GHULYHG�IURP�RQ��RU�RII�FKLS�VRXUFHV��'LUHFWO\�WULJJHUHG�'0$
WUDQVIHUV� LQYROYLQJ� WKH�8$57�DUH�DOVR�SRVVLEOH��ZLWKRXW� WKH
QHHG�IRU�&38�LQWHUYHQWLRQ��)HDWXUHV�LQFOXGH�

Q )XOO�GXSOH[�RSHUDWLRQ��LQGHSHQGHQW�WUDQVPLW�DQG�UHFHLYH�

FKDQQHOV

Q ��RU���ELW�VHULDO�GDWD�OHQJWK����RU���VWRS�ELWV

Q (YHQ��RGG�RU�QR�SDULW\�JHQHUDWLRQ

Q ,QWHUQDOO\�VHOHFWDEOH�EDXG�UDWH�JHQHUDWLRQ��GHULYHG�IURP�

HLWKHU�WKH�V\VWHP�FORFN�RU�DQ�H[WHUQDO�FORFN�VRXUFH

Q ;21�;2))��V�Z��RU�576�&76��K�Z��IORZ�FRQWURO

Q 'RXEOH�EXIIHUHG�WUDQVPLW�DQG�UHFHLYH�FKDQQHOV

Q 6RIWZDUH�SROOLQJ�WR�GHWHUPLQH�FKDQQHO�VWDWXV

Q 2SWLRQDO�LQWHUUXSW�JHQHUDWLRQ�RQ�WUDQVPLW�FKDQQHO�

EHFRPLQJ�HPSW\

Q 2SWLRQDO�LQWHUUXSW�JHQHUDWLRQ�RQ�UHFHLYH�FKDQQHO�

EHFRPLQJ�IXOO

Q 'HWHFWLRQ�RI�SDULW\��RYHUUXQ��DQG�IUDPLQJ�HUURUV�RQ�

UHFHLYH�FKDQQHO��ZLWK�RSWLRQDO�LQWHUUXSW�JHQHUDWLRQ

Q 6XSSRUW�IRU�PRGHP�VLJQDOV�576��&76�DQG�'&'�ZLWK�

HGJH�GHWHFWLRQ�DQG�RSWLRQDO�LQWHUUXSW�JHQHUDWLRQ

Q $GGLWLRQDO�VLJQDOV�'75��'65�DQG�5,�DOVR�VXSSRUWHG

Q 'LJLWDO�LQSXW�ILOWHU�WR�LPSURYH�QRLVH�LPPXQLW\

,QWHUUXSW�&RQWUROOHU

7KH�$50�7'0,�FRUH�DFFHSWV�WZR�W\SHV�RI�LQWHUUXSW��1RUPDO
�,54�� DQG� )DVW� �),4��� $OO� JHQHUDWHG� ,QWHUUXSWV� FDQ� EH
VZLWFKHG� EHWZHHQ� W\SHV�� GHSHQGLQJ� XSRQ� WKH� UHODWLYH
SULRULWLHV�UHTXLUHG��

7KH� ,QWHUUXSW� &RQWUROOHU� LV� WKH� FHQWUDO� FRQWURO� ORJLF� WKDW
DVVLJQV� SULRULW\� OHYHOV�� DQG� KDQGOHV� DOO� LQWHUUXSW� UHTXHVW
VLJQDOV�� ([WHUQDO� ,QWHUUXSWV� FDQ� EH� VHW� IRU� HGJH� RU� OHYHO
VHQVLWLYLW\��DQG�KDYH�D�SRODULW\�RSWLRQ��7R�PLQLPLVH� LQWHUUXSW
ODWHQF\�� WKHUH� LV� D� KDUG�ZLUHG� SULRULW\� VFKHPH� FRYHULQJ� DOO
FKDQQHOV� DQG� ERWK� W\SHV�� DOWHUQDWLYHO\� WKLV� FDQ� EH� RYHU�
ULGGHQ��DQG�WKH�SULRULW\�DVVHVVPHQW�KDQGOHG�LQ�VRIWZDUH�

)HDWXUHV�LQFOXGH�

Q ���LQGHSHQGHQWO\�FRQWUROOHG�LQWHUUXSW�FKDQQHOV

Q +DUGZDUH�SULRULW\�HQFRGLQJ�IRU�),4�DQG�,54�LQWHUUXSWV�WR�

LQGLFDWH�WKH�KLJKHVW�SULRULW\�DFWLYH�FKDQQHO�IRU�HDFK�

LQWHUUXSW�W\SH

Q *HQHUDWLRQ�RI�HLWKHU�D�),4�RU�,54�UHTXHVW

Q ,QGHSHQGHQW�PDVNLQJ�RI�WKH�FKDQQHO�LQWHUUXSW�VRXUFH

Q 5HVSRQVH�WR�HGJH�WULJJHUHG�RU�OHYHO�VHQVLWLYH�VRXUFHV

Q 6HQVLWLYLW\�WR�ERWK�DFWLYH�ORZ�DQG�DFWLYH�KLJK�LQWHUUXSWV

'0$�&RQWUROOHU

7ZR�'0$�HQJLQHV�DUH�DYDLODEOH��WKHVH�PD\�EH�FRQILJXUHG�DV
VLQJOH� FKDQQHOV� IRU� IO\E\� '0$� WUDQVIHUV� EHWZHHQ� RII�FKLS
UHTXHVWRUV� DQG� HLWKHU�RQ�FKLS� RU� RII�FKLS� ORFDWLRQV�� RU� DV� D
FKDQQHO�SDLU�WR�SURYLGH�D�PHPRU\�WR�PHPRU\�'0$�FDSDELOLW\
EHWZHHQ� DQ\� ORFDWLRQV� LQ� WKH� PHPRU\� VSDFH�� )HDWXUHV
LQFOXGH�

Q 0D[LPXP�WUDQVIHU�UDWHV�RI�����0%\WHV�SHU�VHFRQG�

�VLQJOH�DGGUHVVLQJ������0%\WHV�SHU�VHFRQG��GXDO�

DGGUHVVLQJ��DW����0+]��]HUR�ZDLW�VWDWH�WUDQVDFWLRQV

Q ���ELW����*%\WH��DGGUHVVLQJ�UDQJH��DGGUHVV�LQFUHPHQW��

GHFUHPHQW�DQG�KROG

Q 'DWD�WUDQVIHU�VL]HV�RI��������DQG����ELWV��VWDWLFDOO\�VL]HG�

Q ���ELW��������LWHP��PD[LPXP�WUDQVIHU�FRXQW

Q 7UDQVIHUV�FDQ�EH�WULJJHUHG�E\�VRIWZDUH

Q 0DVNDEOH�OHYHO��RU�HGJH�VHQVLWLYH�KDUGZDUH�WUDQVIHU�

WULJJHUV��ZLWK�VHOHFWDEOH�SRODULW\

Q 0DVNDEOH�KDUGZDUH�WUDQVIHU�DFNQRZOHGJH�VLJQDOV��ZLWK�

VHOHFWDEOH�SRODULW\

Q %ORFN�DQG�3DFNHW�PRGH�WUDQVIHUV�VXSSRUWHG

Q :DLW�VWDWH�LQVHUWLRQ��ZKHQ�LQGLFDWHG�E\�VORZ�PHPRU\

Q $XWR�LQLWLDOLVDWLRQ�RI�FKDQQHOV�RQ�FRPSOHWLRQ
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Q &KDLQHG�'0$�WUDQVIHUV�VXSSRUWHG�IRU�VFDWWHU�JDWKHU�

RSHUDWLRQV

Q )L[HG�FKDQQHO�SULRULW\

Q 2SWLRQDO�EXV�ORFNLQJ�WR�SUHYHQW�LQWHUUXSWLRQ�RI�'0$�

VHUYLFHV�E\�RWKHU�EXV�PDVWHUV

Q $ERUW�PHFKDQLVP�IRU�LOOHJDO�DFFHVV�ZLWK�LQWHUUXSW�

JHQHUDWLRQ�DQG�WUDQVIHU�KDOW�

7LPHU�&RXQWHUV

)RXU� LQGHSHQGHQW� ���ELW� WLPHU�FRXQWHUV�� HDFK� ZLWK� DQ� ��ELW

SUHVFDOHU� FDSDELOLW\� DUH� SURYLGHG� E\� WZR� 'XDO� 7LPHU�

&RXQWHUV� PRGXOHV�� 7KHVH� DUH� V\QFKURQRXV� WR� WKH� V\VWHP

FORFN��DQG�PD\�EH�SROOHG�RU�VHW�XS�WR�JHQHUDWH�LQWHUUXSWV�RQ

RYHU�UXQ�DQG�DXWR�UHORDG��7KH�PDLQ�IHDWXUHV�RI�HDFK�7LPHU�

&RXQWHU�PRGXOH�DUH�

Q 7ZR��LQGHSHQGHQWO\�FRQWUROOHG�7LPHU�&RXQWHU�HOHPHQWV

Q 3UHVFDOHUV�WR�JHQHUDWH�D�7LPHU�&ORFN�VLJQDO�IURP�WKH�

V\VWHP�FORFN

Q 3UHVFDOH�FRXQW�RI���ELWV

Q 'LYLVLRQ�UDWLR�VHOHFWLRQ�E\�VRIWZDUH

Q 0XOWLSOH�7LPHU�&RXQWHU�PRGHV�

� FRXQWGRZQ�WR�]HUR

� IUHH�UXQQLQJ

� UHORDG�DQG�FRXQW�RQ�WULJJHU

� SXOVH�ZLGWK�PRGXODWLRQ

Q )XOO\�VRIWZDUH�SURJUDPPDEOH�WLPH�RXW�SHULRG

Q 0DVNDEOH�LQWHUUXSW�RQ�WLPH�RXW

3RZHU�'LVWULEXWLRQ

0LWHO� (PEHGGHG� 0LFUR&RQWUROOHU� $6,&V� XVH� D� JULG

PHWKRGRORJ\� IRU� SRZHU� GLVWULEXWLRQ�� 7KLV� JULG�� ZKLFK� LV

DXWRPDWLFDOO\� FRQVWUXFWHG� GXULQJ� OD\RXW�� XVHV� PHWDO� OD\HUV

RQH�DQG�WKUHH�IRU�KRUL]RQWDO�SRZHU�UDLOV�DQG�PHWDO�OD\HU�WZR

IRU�YHUWLFDO�FRQQHFWLRQV��0HWDO�OD\HU�IRXU�FDQ�DOVR�EH�XVHG�RQ

����µP� IRU� YHUWLFDO� FRQQHFWLRQV�� LQ� RUGHU� WR� LQFUHDVH� WKH

HIIHFWLYH�JDWH�GHQVLW\�RI�ODUJHU�FKLSV�

&ORFN�'LVWULEXWLRQ

0LWHO�VXSSRUWV�D�QXPEHU�RI�FORFN�GLVWULEXWLRQ�PHWKRGRORJLHV�

VHOHFWHG� DFFRUGLQJ� WR� WKH� SDUWLFXODU� GHVLJQ� DQG� WKH� &$'

WRROV�EHLQJ�XVHG�E\� WKH�GHVLJQHU��)RU�VPDOO� GHVLJQV�ZLWK� D

OLJKW�FORFN� ORDG��D�VLQJOH�� ODUJH�EXIIHU�PD\�EH�VXIILFLHQW��)RU

ODUJH� GHVLJQV�� ZLWK� ODUJH� FORFN� ORDGV�� D� FORFN� JULG� RU� FORFN

WUHH�LV�UHFRPPHQGHG��WR�DYRLG�PHWDO�HOHFWURPLJUDWLRQ�LQ�WKH

FORFN� QHWZRUN�� &ORFN� WUHHV� FDQ� HLWKHU� EH� V\QWKHVLVHG� RU

PDQXDOO\� VSHFLILHG� DV� D� FORFN� KLHUDUFK\� E\� WKH� GHVLJQHU�

0LWHO©V� FORFN� JULG� PHWKRGRORJ\� XVHV� XS� WR� WKUHH� VWDJHV� RI

EXIIHULQJ�� ZKHUH� HDFK� VWDJH� GULYHV� D� JULG� ZKLFK� IHHGV� WKH

QH[W�VWDJH��7KH�ILQDO�VWDJH�JULG�LV�D�VWDUWLQJ�SRLQW�IRU�URXWLQJ

WR�WKH�DFWXDO�FORFNHG�LQSXWV�

2WKHU�(PEHGGHG�0LFUR&RQWUROOHU�&RUHV

0LWHO� LV� DEOH� WR� SURGXFH� QHZ� (PEHGGHG� 0LFUR&RQWUROOHU

FRUHV� UDSLGO\�� E\� UH�XVLQJ� SHULSKHUDO� EORFNV� IURP� D� OLEUDU\

ZKLFK� LV�FRQWLQXDOO\�EHLQJ�H[WHQGHG�DV�QHZ�SHULSKHUDOV�DUH

LGHQWLILHG�� 7KH� OLEUDU\� FRQWDLQV� D� QXPEHU� RI� RWKHU� IXQFWLRQV

ZKLFK�DUH�QRW�XVHG�LQ�WKH�HDUOLHU�H[DPSOH��LQFOXGLQJ�

Q :DWFKGRJ�7LPHU

� 'ULYHQ�IURP�WKH�V\VWHP�FORFN

� 3URJUDPPDEOH� SULPDU\� WLPH�RXW�SHULRG�� HQGLQJ� LQ� D

SURFHVVRU�LQWHUUXSW

� 6\VWHP�5(6(7� LV� LQYRNHG� LI� WKH�ZDWFKGRJ� WLPHU� LV

QRW� UH�VWDUWHG� ZLWKLQ� WKH� SURJUDPPDEOH� VHFRQGDU\

WLPHRXW�SHULRG�DIWHU�WKH�LQWHUUXSW�ZDV�LVVXHG

� $Q�H[WHUQDO�FRQWURO�VLJQDO�HQDEOHV�GLVDEOHV�WKH�WLPHU

Q 3URJUDPPDEOH�3HULSKHUDO�,QWHUIDFH

� ��GDWD�OLQHV

� (DFK�OLQH��

� FDQ�EH�LQGLYLGXDOO\�VHW��UHVHW�RU�UHDG

� FDQ�EH�GHILQHG�DV�LQSXW��RXWSXW�RU�ELGLUHFWLRQDO

� $OO� OLQHV� FDQ� EH� FRPELQHG� WR� IRUP� D� E\WH�ZLGH

SDUDOOHO�SRUW

� 6WDWLF��6WUREHG�RU�,QWHUUXSW�GULYHQ�,�2�PRGHV

� $Q� LQWHUUXSW� FDQ� EH� JHQHUDWHG� LI� DQ\� OLQH� FKDQJHV

VWDWH�� HIIHFWLYHO\� DGGLQJ� XS� WR� �� PRUH� H[WHUQDO

LQWHUUXSW�VRXUFHV

Q 3RZHU�&RQWURO�0RGXOH

� 3URYLGHV�LQGLYLGXDO�FORFN�FRQWURO�WR�DOO�RWKHU�PRGXOHV

RQ� WKH� EXV�� WR� PLQLPLVH� RSHUDWLRQDO� SRZHU

FRQVXPSWLRQ

� ,QLWLDWHV� D� 6WDQGE\� PRGH�� VXVSHQGLQJ� DOO� EXV� DQG

PRGXOH�DFWLYLW\�XQWLO�D�KDUGZDUH�LQWHUUXSW�LV�UHFHLYHG

� ,QLWLDWHV� D� 6OHHS� PRGH� IRU� WKH� $50�7'0,� FRUH�

ZKLFK�WKH�UHPDLQV�LQDFWLYH�XQWLO�DQ�LQWHUUXSW�RFFXUV

Q 6,0�&DUG�,QWHUIDFH

� 6HULDO�KDOI�GXSOH[�SRUW

� 3DULW\� JHQHUDWLRQ� DQG� FKHFNLQJ� LQ� KDUGZDUH�

SURWRFROV�DQG�WLPLQJ�LQ�VRIWZDUH

� %LW�WLPLQJ�FRPSOLDQW�ZLWK�,62�������

� UHPDLQV�LQDFWLYH�XQWLO�DQ�LQWHUUXSW�LV�UHFHLYHG

Q .H\SDG�6FDQQHU

� 6XSSRUWV���[������[���RU���[���PDWUL[�NH\SDGV��RU�DQ\

VXEVHW�RI�WKHVH

)XUWKHU� 0LFUR&RQWUROOHU� $6,&� FRUHV� DUH� FRQWLQXDOO\� EHLQJ

HYDOXDWHG� DQG�GHYHORSHG� LQ� FRQMXQFWLRQ�ZLWK� FXVWRPHUV�� WR

DGGUHVV� SDUWLFXODU� DSSOLFDWLRQ� QHHGV�� 5HFHQW� H[DPSOHV

LQFOXGH� 3&,�� 86%�� *OREDO� 3RVLWLRQLQJ� E\� 6DWHOOLWH�� 'LJLWDO

&HOOXODU�&RPPXQLFDWLRQV�DQG�'LJLWDO�,PDJLQJ��

8QOHVV VXEMHFW� WR� FRPPHUFLDO� UHVWULFWLRQV�� DQ\� H[WUD

IXQFWLRQV� ZKLFK� DUH� GHYHORSHG� ZLOO� EH� PDGH� DYDLODEOH� WR

RWKHU�GHYHORSHUV�RI�0LWHO�(PEHGGHG�0LFUR&RQWUROOHU�$6,&V�
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)LUHIO\�$6,&�'HVLJQ�)ORZ

)LUHIO\� $6,&� 'HVLJQ� )ORZV� DUH� DYDLODEOH� IRU� ERWK�&DGHQFH
�9+'/� DQG�RU� 9HULORJ�� DQG� 0HQWRU� �9+'/�� V\VWHPV�� ERWK
XVLQJ�6\QRSV\V�/RJLF�6\QWKHVLV��7\SLFDOO\� WKH�GHVLJQHU�ZLOO
EH� SURYLGHG� ZLWK� VXLWDEOH� PRGHOV� RI� WKH� (PEHGGHG
0LFUR&RQWUROOHU� &RUH� DQG� DQ\� RWKHU� HPEHGGHG� KDUG�ZLUHG
IXQFWLRQV�� LQ�DGGLWLRQ� WR� WKH�DSSURSULDWH�0LWHO�$6,&� OLEUDULHV
RQ�&'�520�� 7KHVH� OLEUDULHV� FRYHU� ERWK�(PEHGGHG�$UUD\V
DQG�6WDQGDUG�&HOO�RQ�ERWK����µP�DQG�����µP�SURFHVVHV

:LWK� 0LWHO©V� OLEUDU\� HOHPHQWV�� GHVLJQHUV� ZLOO� EH� DEOH� WR
GHVLJQ�� V\QWKHVLVH� DQG� YDOLGDWH� )LUHIO\� $6,&� GHVLJQV� �VHH
$6,&� 6LPXODWLRQ� 'HVLJQ� )ORZ�� EHORZ��� EHIRUH� SDVVLQJ� WKH
QHWOLVW� GDWD� WR� 0LWHO� IRU� OD\�RXW�� 7KH� )LUHIO\� 0LFUR&RQWUROOHU

&RUH�LV�VXSSOLHG�ZLWK�LWV�RZQ�7HVW�EHQFK��VR�GHVLJQHUV�RQO\
QHHG� WR� GHYHORS� WHVWV� IRU� WKH� DGGLWLRQDO� FLUFXLWU\� WKH\� KDYH
GHVLJQHG�

$IWHU� OD\RXW� E\� WKH� QHDUHVW� 0LWHO� 6HPLFRQGXFWRU� 'HVLJQ
&HQWUH�� WKH� GHVLJQHU� FDQ� SHUIRUP� ILQDO� VLPXODWLRQV� SULRU� WR
SURWRW\SH�0DQXIDFWXUH�

$V� DQ� DOWHUQDWLYH� WR� WKH� SXUH� &$(� DSSURDFK�� 0LWHO� DOVR
VXSSRUWV�D�+DUGZDUH�SURWRW\SLQJ�'HVLJQ�)ORZ��VHH�DERYH��
%RWK�IORZV�SURGXFH�WKH�VDPH�HQG�SURGXFW���D�IXOO\�LQWHJUDWHG
DSSOLFDWLRQ�VSHFLILF�0LFUR&RQWUROOHU�

'HILQH�6\VWHP

$UFKLWHFWXUH

0LWHO��,QSXWV
$VVHVV�'HVLJQ

5HTXLUHPHQWV

&KLS�/D\RXW

6\QWKHVLV

+'/

VLPXODWLRQ

+DUGZDUH

3URWRW\SLQJ

*DWH�OHYHO

6LPXODWLRQ

)DEULFDWLRQ�	�7HVW

3KDVH����

3URWRW\SH

0DQXIDFWXUH

&UHDWH�+'/�YLHZ

RI�V\VWHP

7UDFN�ORDG

GDWD

1HWOLVW

520

LPDJH

7HVW�YHFWRU

JHQHUDWLRQ

0$3��7(�%RDUG

$50�7RRONLW

7UDLQLQJ

0LWHO�0DFURVFRSH

6RIWZDUH�(PXODWLRQ

0RGHO

$SSOLFDWLRQ�6XSSRUW

6RIWZDUH

'HYHORSPHQW

3KDVH����

6SHFLILFDWLRQ

3KDVH����

'HYHORSPHQW

3KDVH����

3K\VLFDO

'HVLJQ

3KDVH����

6\QWKHVLV�DQG

LQWHJUDWLRQ
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)LUHIO\�7LPLQJ�0RGHO
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+DUGZDUH�3URWRW\SLQJ�'HVLJQ�$SSURDFK

'HVLJQHUV� RIWHQ� IDFH� WKH� FRQWUDGLFWRU\� GHPDQGV� RI� HDUO\
SURRI�RI�IHDVLELOLW\�RI�D�GHVLJQ��DQG�ORZ�XOWLPDWH�FRVW�IRU�KLJK�
YROXPH� DSSOLFDWLRQV�� 7KH� +DUGZDUH� 3URWRW\SLQJ� 'HVLJQ
$SSURDFK�SURYLGHV� D� URXWH�ZKLFK� DOORZV� HDUO\� YDOLGDWLRQ� RI
GHVLJQ� GHFLVLRQV�� EXW� LV� IRFXVHG� RQ� SURGXFLQJ� D� KLJKO\�
LQWHJUDWHG�HQG�SURGXFW�

,QLWLDOO\�WKH�GHVLJQ�PD\�EH�SURWRW\SHG�IRU�YDOLGDWLRQ�SXUSRVHV
XVLQJ� DQ� )3*$� IRU� WKH� DSSOLFDWLRQ�VSHFLILF� ORJLF�� DQG� D
0LFUR&RQWUROOHU�$6,&�GHYHORSPHQW�FKLS�IURP�0LWHO��0LWHO�DOVR
RIIHUV�3URWRW\SLQJ�%RDUGV��GHVFULEHG�ODWHU�LQ�WKLV�'DWDVKHHW�

2QFH� GHVLJQ� YDOLGDWLRQ� LV� SHUIRUPHG�� WKH� )3*$� PD\� EH
FRQYHUWHG�WR�D�0LWHO�$6,&�IRU�SLORW�SURGXFWLRQ�LQ�WKH�VKRUWHVW
SRVVLEOH�WLPH�IUDPH�

8OWLPDWHO\� WKH� WZR� GHYLFHV� PD\� EH� XS�LQWHJUDWHG� LQWR� RQH
GHYLFH�VR�WKDW�WKH�UHTXLUHG�FRVW�WDUJHWV�PD\�EH�DFKLHYHG�

$6,&�6LPXODWLRQ�'HVLJQ�$SSURDFK

,Q�PDQ\� FDVHV�� WKH� SHUIRUPDQFH� FRQVWUDLQWV� RI� WKH� V\VWHP
XQGHU�GHVLJQ�DUH�VXFK�WKDW�QR�KDUGZDUH�SURWRW\SLQJ�VWUDWHJ\
LV� IHDVLEOH�� 7KH� $6,&� 6LPXODWLRQ� 'HVLJQ� $SSURDFK� DOORZV
GHVLJQHUV� WR�FRPELQH�PRGHOV�RI� WKH�0LFUR&RQWUROOHU� DQG�RI
WKHLU� RZQ� DSSOLFDWLRQ�VSHFLILF� ORJLF� ZLWKLQ� D� VRIWZDUH
VLPXODWLRQ�HQYLURQPHQW�

2QFH� WKH� IXQFWLRQ�RI� WKH�DSSOLFDWLRQ�VSHFLILF� ORJLF� LV�SURYHQ
DJDLQVW� WKH� DYDLODEOH� WHVW� FDVHV� RU� WHVW� GDWD� VWUHDPV�� WKH
GHVFULSWLRQ�RI�WKH�ORJLF�PD\�EH�PRGLILHG�WR�LQWHJUDWH�LW�FORVHO\
ZLWK� WKH� 0LFUR&RQWUROOHU� $6,&� FRUH�� WDNLQJ� LQWR� DFFRXQW
LVVXHV�VXFK�DV�EXV�LQWHUIDFLQJ�DQG�PDQXIDFWXULQJ�WHVW�

8SRQ� GHVLJQ� YHULILFDWLRQ�� WKH� DSSOLFDWLRQ�VSHFLILF
0LFUR&RQWUROOHU�$6,&�PD\�EH� IDEULFDWHG�DV�D�VLQJOH�GHYLFH�
DOORZLQJ�WKH�UHTXLUHG�FRVW�WDUJHWV�WR�EH�DFKLHYHG�

$50�0LFUR&RQWUROOHU
$6,&�'HYHORSPHQW�&KLS

)3*$�FRQWDLQLQJ

+DUGZDUH�3URWRW\SH�6\VWHP��)3*$�

$SSOLFDWLRQ�6SHFLILF�/RJLF

$SSOLFDWLRQ

6SHFLILF

/RJLF

$50�7'0,

'XDO�7LPHU�
&RXQWHU

,QWHUUXSW
&RQWUROOHU

'0$
&RQWUROOHU

([WHUQDO�%XV

,QWHUIDFH

6\VWHP
6HUY LFHV

8$57

$50�0LFUR&RQWUROOHU
$6,&�'HYHORSPHQW�&KLS

0LWHO�*DWH�$UUD\�FRQWDLQLQJ
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([WHUQDO�%XV
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8$57
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8$57
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6SHFLILF
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$50�0LFUR&RQWUROOHU
&RUH�)XQFWLRQDO�0RGHO

)XQFWLRQDO�%ORFN�FRQWDLQLQJ

3URWRW\SH�6\VWHP��6LPXODWLRQ�

$SSOLFDWLRQ�6SHFLILF�/RJLF

$50�7'0,

'XDO�7LPHU�
&RXQWHU

,QWHUUXSW
&RQWUROOHU

'0$
&RQWUROOHU

([WHUQDO�%XV

,QWHUIDFH

8$57

6\VWHP
6HUYLFHV

)XQFWLRQDO�%ORFN�0RGHO��LQWHJUDWLQJ�0LFUR&RQWUROOHU

,QWHJUDWHG�6\VWHP��6LPXODWLRQ�

DQG�$SSOLFDWLRQ�6SHFLILF�/RJLF

$50�7'0,

'XDO�7LPHU�

&RXQWHU
,QWHUUXSW

&RQWUROOHU

'0$
&RQWUROOHU

([WHUQDO�%XV

,QWHUIDFH

8$57

6\VWHP

6HUY LFHV

$SSOLFDWLRQ

6SHFLILF

/RJLF

%RWK�'HVLJQ�$SSURDFKHV�SURGXFH�WKH�VDPH�ILQDO�)LUHIO\�(PEHGGHG�0LFUR&RQWUROOHU�$6,&�
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$50�7'0,�0LFURSURFHVVRU

7KH� $50�7'0,� LV� D� PHPEHU� RI� WKH� $GYDQFHG� 5,6&

0DFKLQHV� �$50�� IDPLO\� RI� JHQHUDO� SXUSRVH� ���ELW

PLFURSURFHVVRUV��ZKLFK�RIIHU�KLJK�SHUIRUPDQFH� IRU� YHU\� ORZ

SRZHU�FRQVXPSWLRQ�DQG�SULFH�

,W�LV�D�VWDWLF�GHVLJQ��FRQVXPLQJ�G\QDPLF�SRZHU�RQO\�ZKHQ�WKH
FORFN� LV� DFWLYH�� $GGLWLRQDO� IHDWXUHV� LQFOXGH� D� IDVW� PXOWLSOLHU
���[�ELW���GHEXJ�VXSSRUW��DQG�WKH�©7KXPE©�H[WHQVLRQ��

©7KXPE©� LV� DQ� DGGLWLRQDO� ���ELW� LQVWUXFWLRQ� VHW� ZKLFK� LV
GHFRPSUHVVHG� LQWR� QRUPDO� ���ELW� $50� LQVWUXFWLRQV� LQ� UHDO
WLPH� E\� WKH� $50�7'0,� FRUH�� ,W� DOORZV� FKHDSHU� ���ELW
PHPRU\�WR�EH�XVHG�IRU�QRQ�FULWLFDO�FRGH�VHJPHQWV�

7KH�$50�DUFKLWHFWXUH�LV�EDVHG�RQ�5HGXFHG� ,QVWUXFWLRQ�6HW
&RPSXWHU� �5,6&�� SULQFLSOHV�� DQG� WKH� LQVWUXFWLRQ� VHW� DQG
UHODWHG�GHFRGH�PHFKDQLVP�DUH�PXFK�VLPSOHU� WKDQ� WKRVH�RI
PLFURSURJUDPPHG�&RPSOH[�,QVWUXFWLRQ�6HW�&RPSXWHUV��7KLV
VLPSOLFLW\� UHVXOWV� LQ� D� KLJK� LQVWUXFWLRQ� WKURXJKSXW� DQG
LPSUHVVLYH� UHDO�WLPH� LQWHUUXSW� UHVSRQVH� IURP� D� VPDOO� DQG
FRVW�HIIHFWLYH�FRUH�

3LSHOLQLQJ�LV�HPSOR\HG�VR�WKDW�DOO�SDUWV�RI�WKH�SURFHVVLQJ�DQG
PHPRU\� V\VWHPV� FDQ�RSHUDWH� FRQWLQXRXVO\�� 7\SLFDOO\��ZKLOH
RQH� LQVWUXFWLRQ� LV� EHLQJ� H[HFXWHG�� LWV� VXFFHVVRU� LV� EHLQJ
GHFRGHG�� DQG� D� WKLUG� LQVWUXFWLRQ� LV� EHLQJ� IHWFKHG� IURP
PHPRU\�
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7KH�$50�PHPRU\�LQWHUIDFH�KDV�EHHQ�GHVLJQHG�WR�DOORZ�WKH
SHUIRUPDQFH� SRWHQWLDO� WR� EH� UHDOLVHG�ZLWKRXW� LQFXUULQJ� KLJK
FRVWV� LQ� WKH�PHPRU\� V\VWHP�� 6SHHG�FULWLFDO� FRQWURO� VLJQDOV
DUH� SLSHOLQHG� WR� DOORZ� V\VWHP� FRQWURO� IXQFWLRQV� WR� EH
LPSOHPHQWHG�LQ�VWDQGDUG�ORZ�SRZHU�ORJLF��DQG�WKHVH�FRQWURO
VLJQDOV� IDFLOLWDWH� WKH� H[SORLWDWLRQ� RI� WKH� IDVW� ORFDO� DFFHVV
PRGHV�RIIHUHG�E\�LQGXVWU\�VWDQGDUG�G\QDPLF�5$0V�

'HEXJJLQJ�(PEHGGHG�$50�7'0,�6\VWHPV

7KH� $50�7'0,� SURFHVVRU� VXSSRUWV� $50©V� (PEHGGHG,&(
GHEXJ�PHWKRGRORJ\��$�VSHFLDO� ©,&(EUHDNHU©�XQLW� LV�SURYLGHG
WR� VWRUH� ZDWFKSRLQW�EUHDNSRLQW� LQIRUPDWLRQ�� DQG� WR� KDOW
SURJUDP�H[HFXWLRQ�DW�D�VSHFLILF�LQVWUXFWLRQ�IHWFK��EUHDNSRLQW�
RU� GDWD� DFFHVV� �ZDWFKSRLQW��� 5HJLVWHU� RU� PHPRU\� FRQWHQWV
FDQ� WKHQ� EH� H[DPLQHG�� DQG� RSWLRQDOO\� PRGLILHG�� WKHQ
H[HFXWLRQ� FDQ� EH� VLQJOH�VWHSSHG�� RU� DOORZHG� WR� UXQ� WR� WKH
QH[W�EUHDN�ZDWFKSRLQW�

&RPPXQLFDWLRQ�ZLWK� (PEHGGHG,&(� LV� WKURXJK� D� -7$*�OLNH
LQWHUIDFH��)RXU�VFDQ�FKDLQV�DUH�SURYLGHG��WR�

� WHVW� ERWK� WKH� $50�7'0,� FRUH�DQG� WKH� VXUURXQGLQJ

ORJLF

� SURJUDP� WKH� (PEHGGHG,&(� EUHDNSRLQW�ZDWFKSRLQW

UHJLVWHUV

� GHEXJ�SURJUDP�H[HFXWLRQ�LQ�WKH�$50�7'0,

� WHVW� DQRWKHU� VFDQ� FKDLQ�� W\SLFDOO\� DURXQG� WKH� HQWLUH

SDG�ULQJ�RI�WKH�(PEHGGHG�0LFUR&RQWUROOHU�GHYLFH�

(PEHGGHG,&(� LV�QRQ�LQWUXVLYH��VR� LW�VXSSRUWV�EUHDNSRLQWLQJ
RI� 520�EDVHG� FRGH�� 7KH� -7$*� LQWHUIDFH� LV� W\SLFDOO\
FRQWUROOHG� E\� WKH� $50� 6RIWZDUH� 'HYHORSPHQW� 7RRONLW�
RSHUDWLQJ� RQ� D� 3&�� 6XQ� RU� +3� SODWIRUP�� YLD� $50� /WG©V
(PEHGGHG,&(�LQWHUIDFH�8QLW

$50�7'0,�,QVWUXFWLRQ�6HW�$UFKLWHFWXUH

7KH� $50�7'0,� SURFHVVRU� HPSOR\V� D� XQLTXH� DUFKLWHFWXUDO
VWUDWHJ\�NQRZQ�DV�7+80%��ZKLFK�PDNHV�LW� LGHDOO\�VXLWHG�WR
KLJK�YROXPH� DSSOLFDWLRQV� ZLWK� PHPRU\� UHVWULFWLRQV�� RU
DSSOLFDWLRQV�ZKHUH�KLJK�FRGH�GHQVLW\�LV�HVVHQWLDO�

7KH�7+80%�&RQFHSW

7KH� NH\� LGHD� EHKLQG� 7+80%� LV� WKDW� RI� D� VXSHU�UHGXFHG
LQVWUXFWLRQ� VHW�� (VVHQWLDOO\�� WKH� $50�7'0,� SURFHVVRU� KDV
WZR�LQVWUXFWLRQ�VHWV��7KH�RULJLQDO�$50����ELW�LQVWUXFWLRQ�VHW�LV
DYDLODEOH�� XQFKDQJHG�� EXW� $50� KDYH� WDNHQ� WKH� ��� PRVW
IUHTXHQWO\�XVHG����ELW� LQVWUXFWLRQV�DQG�FRPSUHVVHG� WKHP�WR
��� ELWV�� ZLWK� VRPH� UHVWULFWLRQV�� H�J�� IHZHU� DFFHVVLEOH
UHJLVWHUV� DQG� VPDOOHU� LPPHGLDWH� YDOXHV� VWRUHG� LQ� WKH
LQVWUXFWLRQ�ZRUG��

7KXPE����ELW� LQVWUXFWLRQV�DUH�GHFRGHG� LQ�KDUGZDUH�ZLWKRXW
DQ\�ORVV�RI�SURFHVVRU�VSHHG��DQG�DUH�SUHVHQWHG�WR�WKH�$/8
DV�FRQYHQWLRQDO����ELW�LQVWUXFWLRQV�IRU�H[HFXWLRQ�

7ZR� DGGLWLRQDO� LQVWUXFWLRQV� VZLWFK� WKH� SURFHVVRU� EHWZHHQ
$50�DQG�7KXPE�PRGHV��ZKHQHYHU�WKH�SURJUDPPHU�GHFLGHV
WKDW�D�FKDQJH�LV�DSSURSULDWH�
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$50�VWDQGDUG����ELW�LQVWUXFWLRQ�VHW

7KH� 7+80%� VHW©V� ���ELW� LQVWUXFWLRQ� OHQJWK� DOORZV� LW� WR
DSSURDFK� WZLFH� WKH� GHQVLW\� RI� VWDQGDUG� $50� FRGH� ZKLOH
UHWDLQLQJ�PRVW�RI� WKH�$50©V�SHUIRUPDQFH�DGYDQWDJH�RYHU�D
WUDGLWLRQDO� ���ELW� SURFHVVRU� XVLQJ� ���ELW� UHJLVWHUV�� 7KLV� LV
SRVVLEOH�EHFDXVH�7+80%�FRGH�RSHUDWHV�RQ�WKH�VDPH����ELW
UHJLVWHU�VHW�DV�$50�FRGH�

7+80%�FRGH�LV�DEOH�WR�SURYLGH�XS�WR�����RI�WKH�FRGH�VL]H�RI
$50��DQG������RI� WKH�SHUIRUPDQFH�RI�DQ�HTXLYDOHQW�$50
SURFHVVRU�FRQQHFWHG�WR�D����ELW�PHPRU\�V\VWHP�

7+80%©V�$GYDQWDJHV

7+80%�LQVWUXFWLRQV�RSHUDWH�ZLWK�WKH�VWDQGDUG�$50�UHJLVWHU
FRQILJXUDWLRQ�� DOORZLQJ� H[FHOOHQW� LQWHURSHUDELOLW\� EHWZHHQ
$50� DQG� 7+80%� VWDWHV�� (DFK� ���ELW� 7+80%� LQVWUXFWLRQ
KDV� D� FRUUHVSRQGLQJ� ���ELW� $50� LQVWUXFWLRQ�ZLWK� WKH� VDPH
HIIHFW�RQ�WKH�SURFHVVRU�PRGHO�

7+80%����ELW�LQVWUXFWLRQ�VHW

7KH�PDMRU�DGYDQWDJH�RI� D����ELW� �$50��DUFKLWHFWXUH�RYHU� D
���ELW�DUFKLWHFWXUH� LV� LWV�DELOLW\� WR�PDQLSXODWH����ELW� LQWHJHUV
ZLWK� VLQJOH� LQVWUXFWLRQV�� DQG� WR� DGGUHVV� D� ODUJH� DGGUHVV
VSDFH� HIILFLHQWO\�� :KHQ� SURFHVVLQJ� ���ELW� GDWD�� D� ���ELW
DUFKLWHFWXUH�ZLOO� WDNH�DW�OHDVW�WZR�LQVWUXFWLRQV�WR�SHUIRUP�WKH
VDPH�WDVN�DV�D�VLQJOH�$50�LQVWUXFWLRQ�

+RZHYHU�� QRW� DOO� WKH� FRGH� LQ� D� SURJUDP�ZLOO� SURFHVV� ���ELW
GDWD� �IRU� H[DPSOH�� FRGH� WKDW� SHUIRUPV� FKDUDFWHU� VWULQJ
KDQGOLQJ��� DQG� VRPH� LQVWUXFWLRQV�� OLNH� %UDQFKHV�� GR� QRW
SURFHVV�DQ\�GDWD�DW�DOO�

,I�D����ELW�DUFKLWHFWXUH�RQO\�KDV����ELW�LQVWUXFWLRQV��DQG�D����
ELW�DUFKLWHFWXUH�RQO\�KDV����ELW� LQVWUXFWLRQV��WKHQ�RYHUDOO� WKH
���ELW� DUFKLWHFWXUH�ZLOO� KDYH�EHWWHU� FRGH�GHQVLW\�� DQG�EHWWHU
WKDQ� RQH� KDOI� WKH� SHUIRUPDQFH� RI� WKH� ���ELW� DUFKLWHFWXUH�
&OHDUO\� ���ELW� SHUIRUPDQFH� FRPHV� DW� WKH� FRVW� RI� FRGH
GHQVLW\�

0QHPRQLF ,QVWUXFWLRQ $FWLRQ

$'& $GG�ZLWK�FDUU\ 5G�� �5Q���2S����&DUU\

$'' $GG 5G�� �5Q���2S�

$1' $1' 5G�� �5Q�$1'�2S�

% %UDQFK 5���� �DGGUHVV

%,& %LW�&OHDU 5G�� �5Q�$1'�127�2S�

%/ %UDQFK�ZLWK�/LQN 5���� �5����5���� �DGGUHVV

%; %UDQFK�DQG�([FKDQJH 5���� �5Q�

7�ELW�� �5Q>�@

&'3 &RSURFHVVRU�'DWD�3URFHVVLQJ �&RSURFHVVRU�VSHFLILF�

&01 &RPSDUH�1HJDWLYH &365�IODJV�� �5Q���2S�

&03 &RPSDUH &365�IODJV�� �5Q���2S�

(25 ([FOXVLYH�25 5G�� ��5Q�$1'�127�2S��

25��RS��$1'�127�5Q�

/'& /RDG�FRSURFHVVRU�IURP�PHPRU\ &RSURFHVVRU�ORDG

/'0 /RDG�PXOWLSOH�UHJLVWHUV 6WDFN�PDQLSXODWLRQ��3RS�

/'5 /RDG�UHJLVWHU�IURP�PHPRU\ 5G�� ��DGGUHVV�

0&5 0RYH�&38�UHJLVWHU�WR

FRSURFHVVRU�UHJLVWHU

F5Q�� �U5Q�^�RS!F5P`

0/$ 0XOWLSO\�$FFXPXODWH 5G�� ��5P�
�5V����5Q

029 0RYH�UHJLVWHU�RU�FRQVWDQW 5G��� �2S�

05& 0RYH�IURP�FRSURFHVVRU

UHJLVWHU�WR�&38�UHJLVWHU

5Q�� �F5Q�^�RS!F5P`

056 0RYH�365�VWDWXV�IODJV�WR

UHJLVWHU

5Q�� �365

065 0RYH�UHJLVWHU�WR�365

VWDWXV�IODJV

365�� �5P

08/ 0XOWLSO\ 5G�� �5P�
�5V

091 0RYH�QHJDWLYH�UHJLVWHU 5G�� ��[))))))))�(25�2S�

255 25 5G�� �5Q�25�2S�

56% 5HYHUVH�6XEWUDFW 5G�� �2S����5Q

56& 5HYHUVH�6XEWUDFW�ZLWK�&DUU\ 5G�� �2S����5Q�������&DUU\

6%& 6XEWUDFW�ZLWK�&DUU\ 5G�� �5Q���2S��������&DUU\

67& 6WRUH�FRSURFHVVRU�UHJLVWHU�WR�PHPRU\ DGGUHVV�� �&5Q

670 6WRUH�0XOWLSOH� 6WDFN�PDQLSXODWLRQ��3XVK�

675 6WRUH�UHJLVWHU�WR�PHPRU\ �DGGUHVV!�� �5G

68% 6XEWUDFW 5G�� �5Q���2S�

6:, 6RIWZDUH�,QWHUUXSW 26�FDOO

6:3 6ZDS�UHJLVWHU�ZLWK�PHPRU\ 5G�� �>5Q@��>5Q@�� �5P

7(4 7HVW�ELWZLVH�HTXDOLW\ &365�IODJV�� �5Q�(25�2S�

767 7HVW�ELWV &365�IODJV�� �5Q�$1'�2S�

0QHPRQLF ,QVWUXFWLRQ $FWLRQ /R�+L�UHJLVWHU�

RSHUDQGV

&RQGLWLRQ�

FRGHV�VHW

$'& $GG�ZLWK�&DUU\ 5G�� �5G���5V���& /R <HV

$'' $GG� 5G�� �5Q���5V /R�+L <HV


$1' $1' 5G�� �5G�$1'�5V /R <HV

$65 $ULWKPHWLF�6KLIW�5LJKW 5G�� �5G�$65�5V /R <HV

% 8QFRQGLWLRQDO�EUDQFK 3&�� �3&�����2IIVHW�� /R

%[[ &RQGLWLRQDO�EUDQFK 3&�� �3&�����2IIVHW� /R

%,& %LW�&OHDU 5G�� �5G�$1'�127�5V /R <HV

%/ %UDQFK�DQG�/LQN 3&�� �3&�����2IIVHW

/5�� �3&����

%; %UDQFK�DQG�([FKDQJH 3&�� �5V /R���+L

&01 &RPSDUH�1HJDWLYH 5G���5V /R <HV

&03 &RPSDUH &365�IODJV�� 5G���5V /R���+L <HV

(25 (25 5G�� �5G�(25�5V /R <HV

/'0,$ /RDG�PXOWLSOH� 6WDFN�PDQLSXODWLRQ��3RS� /R

/'5 /RDG�ZRUG 5G���� �>5E���,PPHGLDWH�@ /R

/'5% /RDG�E\WH 5G��� �>5E���,PPHGLDWH�@ /R

/'5+ /RDG�KDOIZRUG 5G���� �>5E���,PPHGLDWH�@ /R

/6/ /RJLFDO�6KLIW�/HIW 5G�� �5G����5V /R <HV

/'6% /RDG�VLJQ�H[WHQGHG�E\WH 5G��� �>5E���,PPHGLDWH�@ /R

/'6+ /RDG�VLJQ�H[WHQGHG�KDOI�

ZRUG

5G���� �>5E���,PPHGLDWH�@ /R

/65 /RJLFDO�6KLIW�5LJKW 5G�� �5G�!!�5V /R <HV

029 0RYH�UHJLVWHU 5G�� �,PPHGLDWH� /R���+L <HV


08/ 0XOWLSO\ 5G�� �5V�
�5G /R <HV

091 0RYH�1HJDWLYH�UHJLVWHU 5G�� �127�5V /R <HV

1(* 1HJDWH 5G�� ��5V /R <HV

255 25 5G�� �5G�25�5V /R <HV

323 3RS�UHJLVWHUV >63@����� �5OLVW��/5� /R

386+ 3XVK�UHJLVWHUV 5OLVW��/5�� �>63@��� /R

525 5RWDWH�5LJKW 5G�� �5G�525�5V /R <HV

6%& 6XEWUDFW�ZLWK�&DUU\ 5G�� �5G��5V���127�& /R <HV

670,$ 6WRUH�0XOWLSOH >5E@���� �5OLVW /R

675 6WRUH�ZRUG >5E���,PPHGLDWH�@�� �5G�� /R

675% 6WRUH�E\WH >5E���,PPHGLDWH�@�� �5G� /R

675+ 6WRUH�KDOIZRUG >5E���,PPHGLDWH�@�� �5G�� /R

6:, 6RIWZDUH�,QWHUUXSW 26�FDOO

68% 6XEWUDFW 5G�� �5G���,PPHGLDWH� /R <HV

767 7HVW�ELWV &365�IODJV�� 5G�$1'�5V /R <HV
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7+80%� EUHDNV� WKLV� FRQVWUDLQW� E\� LPSOHPHQWLQJ� D� ���ELW

LQVWUXFWLRQ� OHQJWK� RQ� D� ���ELW� DUFKLWHFWXUH�� PDNLQJ� WKH

SURFHVVLQJ�RI����ELW�GDWD�HIILFLHQW�ZLWK�D�FRPSDFW�LQVWUXFWLRQ

FRGLQJ�� 7KLV� SURYLGHV� IDU� EHWWHU� SHUIRUPDQFH� WKDQ� D� ���ELW

DUFKLWHFWXUH�� ZLWK� EHWWHU� FRGH� GHQVLW\� WKDQ� D� ���ELW

DUFKLWHFWXUH�

7+80%� DOVR� KDV� D� PDMRU� DGYDQWDJH� RYHU� RWKHU� ���ELW

DUFKLWHFWXUHV� ZLWK� ���ELW� LQVWUXFWLRQV�� 7KLV� LV� WKH� DELOLW\� WR

VZLWFK�EDFN�WR�IXOO�$50�FRGH�DQG�H[HFXWH�DW�IXOO�VSHHG��7KXV

FULWLFDO� ORRSV�� IRU� DSSOLFDWLRQV� VXFK� DV� IDVW� LQWHUUXSWV� DQG

'63�DOJRULWKPV��FDQ�EH�FRGHG�XVLQJ�WKH�IXOO�$50�LQVWUXFWLRQ

VHW��DQG�OLQNHG�ZLWK�7+80%�FRGH��7KH�RYHUKHDG�RI�VZLWFKLQJ

IURP�7+80%� FRGH� WR� $50� FRGH� LV� IROGHG� LQWR� VXE�URXWLQH

HQWU\�WLPH��9DULRXV�SRUWLRQV�RI�D�V\VWHP�FDQ�EH�RSWLPLVHG�IRU

VSHHG�RU�IRU�FRGH�GHQVLW\�E\�VZLWFKLQJ�EHWZHHQ�7+80%�DQG

$50�H[HFXWLRQ�DV�DSSURSULDWH�

2SHUDWLQJ�0RGHV

$50�7'0,� VXSSRUWV� VHYHQ� PRGHV� RI� RSHUDWLRQ�� 0RGH

FKDQJHV� PD\� EH� PDGH� XQGHU� VRIWZDUH� FRQWURO�� RU�PD\� EH

EURXJKW�DERXW�E\�H[WHUQDO�LQWHUUXSWV�RU�H[FHSWLRQ�SURFHVVLQJ�

0RVW� DSSOLFDWLRQ� SURJUDPV�ZLOO� H[HFXWH� LQ�8VHU�PRGH�� 7KH

QRQ�XVHU�PRGHV���NQRZQ�DV�SULYLOHJHG�PRGHV���DUH�HQWHUHG

LQ� RUGHU� WR� VHUYLFH� LQWHUUXSWV� RU� H[FHSWLRQV�� RU� WR� DFFHVV

SURWHFWHG�UHVRXUFHV�

$50�7'0,�2SHUDWLQJ�0RGHV

5HJLVWHU�6HWV

,Q�$50� ����ELW�� VWDWH�� ���JHQHUDO� UHJLVWHUV� DQG�RQH� RU� WZR

VWDWXV� UHJLVWHUV� DUH� YLVLEOH� DW� DQ\� RQH� WLPH�� ,Q� SULYLOHJHG

�QRQ�8VHU�� PRGHV�� PRGH�VSHFLILF� EDQNHG� UHJLVWHUV� DUH

VZLWFKHG� LQ�� 7KH� WDEOH� EHORZ� VKRZV� ZKLFK� UHJLVWHUV� DUH

DYDLODEOH� LQ� HDFK�PRGH�� WKH�EDQNHG� UHJLVWHUV�DUH� LQGLFDWHG

E\�D�WULDQJOH�

7KH�7+80%�����ELW��VWDWH�UHJLVWHU�VHW�LV�D�VXEVHW�RI�WKH�$50

VWDWH�VHW��7KH�SURJUDPPHU�KDV�GLUHFW�DFFHVV�WR�HLJKW�JHQHUDO

UHJLVWHUV�� 5��5��� DV� ZHOO� DV� WKH� 3URJUDP� &RXQWHU� �3&��� D

VWDFN� SRLQWHU� UHJLVWHU� �63��� D� OLQN� UHJLVWHU� �/5��� DQG� WKH

&365��7KHUH�DUH�EDQNHG�6WDFN�3RLQWHUV��/LQN�5HJLVWHUV�DQG

6DYHG� 3URJUDP� 6WDWXV� 5HJLVWHUV� �6365V�� IRU� HDFK

SULYLOHJHG�PRGH��7KLV�LV�VKRZQ�EHORZ�

8VHU��XVU� 7KH�QRUPDO�$50�SURJUDP�H[HFXWLRQ�VWDWH

),4��ILT� 'HVLJQHG�WR�VXSSRUW�D�GDWD�WUDQVIHU�RU�FKDQQHO�

SURFHVV

,54��LUT� �8VHG�IRU�JHQHUDO�SXUSRVH�LQWHUUXSW�KDQGOLQJ�

6XSHUYLVRU�

�VYF�

3URWHFWHG�PRGH�IRU�WKH�RSHUDWLQJ�V\VWHP�

$ERUW�PRGH�

�DEW�

(QWHUHG�DIWHU�D�GDWD�RU�LQVWUXFWLRQ�SUHIHWFK�DERUW�

6\VWHP��V\V� $�SULYLOHJHG�XVHU�PRGH�IRU�WKH�RSHUDWLQJ�V\VWHP

8QGHILQHG�

�XQG�

(QWHUHG�ZKHQ�DQ�XQGHILQHG�LQVWUXFWLRQ�LV�H[H�

FXWHG

$50�6WDWH�*HQHUDO�5HJLVWHUV�DQG�3URJUDP�&RXQWHU

5�

5�

5�

5�

5�

5�

5�

5�

5�

5�

5��

5��

5��

5��

5��

5����3&�

5�

5�

5�

5�

5�

5�

5�

5�

5�BILT

5�BILT

5��BILT

5��BILT

5��BILT

5��BILT

5��BILT

5����3&�

5�

5�

5�

5�

5�

5�

5�

5�

5�

5�

5��

5��

5��

5��BVYF

5��BVYF

5����3&�

5�

5�

5�

5�

5�

5�

5�

5�

5�

5�

5��

5��

5��

5��BDEW

5��BDEW

5����3&�

5�

5�

5�

5�

5�

5�

5�

5�

5�

5�

5��

5��

5��

5��BLUT

5��BLUT

5����3&�

5�

5�

5�

5�

5�

5�

5�

5�

5�

5�

5��

5��

5��

5��BXQG

5��BXQG

5����3&�

6\VWHP�	�8VHU ),4 6XSHUY LVRU $ERUW ,54 8QGHILQHG

.H\�

&365&XUUHQW�3URJUDP�6WDWXV�UHJLVWHU

&365 &365

6365BILT

&365

6365BVYF

&365

6365BDEW

&365

6365BLUT

&365

6365BXQG

$50�6WDWH�3URJUDP�6WDWXV�5HJLVWHUV

 �EDQNHG�UHJLVWHU

5�

5�

5�

5�

5�

5�

5�

5�

63

/5

3&

6\VWHP�	�8VHU ),4 6XSHUYLVRU $ERUW ,54 8QGHILQHG

5�

5�

5�

5�

5�

5�

5�

5�

63BILT

/5BILT

3&

5�

5�

5�

5�

5�

5�

5�

5�

63BVYF

/5BVYF

3&

5�

5�

5�

5�

5�

5�

5�

5�

63BDEW

/5BDEW

3&

5�

5�

5�

5�

5�

5�

5�

5�

63BLUT

/5BLUT

3&

5�

5�

5�

5�

5�

5�

5�

5�

63BXQG

/5BXQG

3&

7+80%�6WDWH�*HQHUDO�5HJLVWHUV�DQG�3URJUDP�&RXQWHU

7+80%�6WDWH�3URJUDP�6WDWXV�5HJLVWHUV

 �EDQNHG�UHJLVWHU

&365 &365

6365BILT

&365

6365BVYF

&365

6365BDEW

&365

6365BLUT

&365

6365BXQG
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6RIWZDUH�'HYHORSPHQW�DQG�'HEXJ

%RWK�VRIWZDUH�DQG�KDUGZDUH�GHYHORSPHQW�WRROV�DUH�DYDLODEOH
WR�DLG�WKH�GHVLJQHU�LQ�WKH�GHYHORSPHQW�DQG�GHEXJJLQJ�RI�WKH
WDUJHW� DSSOLFDWLRQ�� 7KH� 6RIWZDUH� 'HYHORSPHQW� 7RRONLW
FRQWDLQV� DQ� LQGXVWU\�VWDQGDUG� RSWLPLVLQJ� ¨&©� FRPSLOHU� DQG
$VVHPEOHU� IRU� ERWK�$50� DQG� 7KXPE� FRGH�� D� OLQNHU�� DQG� D
:LQGRZV�EDVHG�GHEXJJHU�

7KH�WDVN�RI�FUHDWLQJ�WKH�SURMHFW�HQYLURQPHQW�ZLWKLQ�ZKLFK�WKH

XVHU� FDQ� ZULWH�� PDLQWDLQ� DQG� EXLOG� SURJUDP� FRGH� LV

VLJQLILFDQWO\� HDVHG� E\� WKH� LQFOXVLRQ� RI� WKH� $50� 3URMHFW

0DQDJHU��DQ�LQWHJUDWHG�GHYHORSPHQW�HQYLURQPHQW�

7KH�3URMHFW�0DQDJHU�SURYLGHV� WKH�PHFKDQLVPV� UHTXLUHG� WR

FRQILJXUH� DQG� EXLOG� FRPSOH[� (PEHGGHG� $SSOLFDWLRQV�� 7KH

LQWHUGHSHQGHQFLHV� EHWZHHQ� VRXUFH� ILOHV� LQ� D� SURMHFW� DUH

DXWRPDWLFDOO\� GHWHFWHG� DW� EXLOG� WLPH�� UHPRYLQJ� WKH� QHHG� WR

ZULWH�FRPSOH[�PDNH�ILOHV�

7KH� $50�:LQGRZV� 'HEXJJHU� LV� D� VRXUFH�OHYHO� GHEXJJHU�

ZLWK� RSWLRQDO� 6RXUFH�$VVHPEOHU� LQWHUOHDYLQJ�� ©&©� DQG

$VVHPEOHU� PD\� EH� VLQJOH�VWHSSHG� DQG� EUHDNSRLQWHG�

%UHDNSRLQWV�PD\�EH�VLPSOH�RU�FRPSRXQG��RFFXUULQJ�RQO\�RQ

D� VSHFLILF� VHW� RI� HYHQWV�� 9DULDEOHV� DQG� PHPRU\� PD\� EH

ZDWFKHG�GXULQJ�H[HFXWLRQ��0RGLI\LQJ�RU�VHWWLQJ�PHPRU\�DQG

YDULDEOHV�WR�VSHFLILF�YDOXHV�FDQ�WULJJHU�EUHDNSRLQWV�

7KH� GHEXJJHU� FDQ� LQWHUIDFH� WR� D� VRIWZDUH� VLPXODWLRQ

HQYLURQPHQW��VXFK�DV�WKH�$50XODWRU�VRIWZDUH�HPXODWRU��DQG

DOVR� WR� D� WDUJHW�UHVLGHQW�GHEXJ�PRQLWRU� YLD� D� VHULDO� SRUW� RU

RWKHU�FRPPXQLFDWLRQV�FKDQQHO�

$OWHUQDWLYHO\�� WKH� GHEXJJHU� PD\� FRQQHFW� GLUHFWO\� WR� WKH

SURFHVVRU� YLD� WKH� (PEHGGHG,&(� -7$*�'HEXJJHU� LQWHUIDFH

XQLW�LQ�WKH�WDUJHW�KDUGZDUH�HQYLURQPHQW��)RU�0LFUR&RQWUROOHU

$6,&V� ZKHUH� WKH� ERDUG�OHYHO� KDUGZDUH� DQG� LQWHUIDFH

VRIWZDUH� DUH� VWLOO� EHLQJ� GHYHORSHG�� WKLV� UHSUHVHQWV� D

SDUWLFXODUO\�DWWUDFWLYH�GHEXJ�RSWLRQ��7KH�FRUUHFW�RSHUDWLRQ�RI

WKH�$50�7'0,�SURFHVVRU�DQG�RWKHU�RQ�FKLS�UHVRXUFHV�PD\

EH� YHULILHG�SULRU� WR� WKH� DYDLODELOLW\� RI� GHEXJJHG�ERDUGV�DQG

VRIWZDUH�

$50
3URMHFW�PDQDJHU

(GLWR U WFF

D UP FF

D UP FSS

D UP DVP

D UP OLE

D UP OLQ N

([HFX WDE OH

$50

'HEXJJHU

3UR IL OLQ J
LQ IR UP DWLRQ

3HUIR UP DQFH

VWDWLVWLF V

$50X ODWRU

UHP RWH

6XSSOLHG�V LP S OH

P HP RU\�P RGHO

6RIWZD UH�P RGH O�RI
WDUJHW�K DUGZDUH

(YD OX D WLR Q

ERDUG

(P EHGGHG,&(

LQ WH UIDFH

7D UJHW�K DUGZD UH

$1 6 ,�VWDQGDUG
& �/ LEUD U\

) ORDWLQ J�SR LQ W

OLEUDU\

'HEXJ

6RIWZDUH�'HYHORSPHQW�7RRONLW���7RRO�&KDLQ

6RIWZDUH�'HYHORSPHQW�7RRONLW���3URMHFW�0DQDJHU�,QWHUIDFH

6RIWZDUH�'HYHORSPHQW�7RRONLW���'HEXJJHU�,QWHUIDFH

$50�7'0,

&RUH

(PEHGGHG,&(

,QWHUIDFH�8QLW

7$3�&RQWUROOHU

7$3�&RUH

(PEHGGHG,&(
,QWHUIDFH

6LOLFRQ
&RQWURO�6LJQDOV

6FDQ�&KDLQV

+RVW�3&

5XQQLQJ�$50

7RRONLW

'DWD

%XV

$GGUHVV

%XV

-7$*

,QWHUIDFH

$50�7'0,�0LFUR&RQWUROOHU�-7$*�'HEXJ�,QWHUIDFH
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6RIWZDUH ,QWHUIDFH )XQFWLRQV

,Q RUGHU WR IDFLOLWDWH WKH ZULWLQJ RI GULYHU FRGH IRU WKH
LQGLYLGXDO LQWHUIDFHV RI WKH 0LFUR&RQWUROOHU $6,& FRUHV� D
OLEUDU\ RI ORZ�OHYHO 6RIWZDUH ,QWHUIDFH )XQFWLRQV �6,)V� LV
SURYLGHG� ZKLFK PD\ EH FDOOHG H[SOLFLWO\ IURP ©&© FRGH� 7KH
6,)V DUH D FROOHFWLRQ RI UREXVW OLEUDU\ URXWLQHV WR LQWHUIDFH WR
WKH PDFURFHOOV RI WKH $50 0LFUR&RQWUROOHU $6,& FRUHV� 7KH
OLEUDU\ LV EXLOW RQ D OD\HUHG DSSURDFK� DV LV FRPPRQ LQ WKH
LQGXVWU\ �H�J� ,62 26, 5HIHUHQFH PRGHO� DQG LW LQFRUSRUDWHV
UHFRJQL]HG SULQFLSOHV RI VRIWZDUH HQJLQHHULQJ� VXFK DV
DEVWUDFWLRQ� KLJK FRKHVLRQ DQG ORZ FRXSOLQJ� 7KH XVH RI WKH
6RIWZDUH ,QWHUIDFH )XQFWLRQV DOORZV WKH ILUPZDUH ZULWHU WR
SURGXFH LQWHUIDFH FRGH PRUH TXLFNO\� DQG ZLWK UHGXFHG ULVN
RI HUURU� $GGLWLRQDOO\� WKH XVH RI WKH IXQFWLRQV OHDGV WR EHWWHU
GRFXPHQWHG DQG KHQFH PRUH HDVLO\ PDLQWDLQHG FRGH� 7KH
RSWLPLVLQJ FRPSLOHU ZLOO HOLPLQDWH DQ\ UHGXQGDQF\ LQ WKH
UHVXOWDQW FRGH�

7KHUH DUH PDQ\ DGYDQWDJHV RI XVLQJ WKH 6,)V�

Q 7KH\ SURYLGH WKH XVHU ZLWK DQ HDV\ DQG HIILFLHQW ZD\ RI

XVLQJ WKH )LUHIO\ 0LFUR&RQWUROOHU FRUHV�

Q 7KH\ SURYLGH DXWRPDWLF ERXQGV FKHFNLQJ�

Q 7KH\ DUH ZULWWHQ LQ $16, ©&© DQG DUH GLUHFWO\ FDOODEOH IURP

DVVHPEO\ ODQJXDJH�

Q 7KH\ SURYLGH HIILFLHQW FRGH IRU EHQFKPDUNLQJ�

Q 7KH\ SURYLGH DXWRPDWLF DGGUHVV FKHFNLQJ�

Q 7KH IXQFWLRQ QDPHV DUH VHOI GRFXPHQWLQJ DQG

XQDPELJXRXV�

Q 7KH\ KDYH D ORZ QXPEHU RI SDUDPHWHUV DQG DUH QRW GDWD

GHSHQGHQW L�H� WKH\ GR QRW KDYH WR RSHUDWH RQ LQSXW GDWD

WR GHFLGH WKH DFWLRQV WR SHUIRUP�

Q 7KH\ SURYLGH WKH XVHU ZLWK D PHPRU\�WR�VSHHG WUDGH�RII

FKRLFH DW FRPSLOH WLPH� E\ HOHFWLQJ WR XVH HLWKHU �GHILQH

0DFURV RU FDOODEOH )XQFWLRQV�

,Q VXPPDU\ WKH DGYDQWDJHV RI XVLQJ WKH 6,)V DUH WKDW WKH
FRGH FDQ EH GHYHORSHG XVLQJ WKH ©&© IXQFWLRQV WR H[SORLW WKH
SRWHQWLDO RI W\SH� DFFHVV DQG ERXQGV FKHFNLQJ� 7KH VHOHFWHG
ILOHV PD\ WKHQ EH FRPSLOHG ZLWK HLWKHU LQ�OLQH PDFURV RU
IXQFWLRQV� DV WKH XVHU UHTXLUHV IRU WKH ILQDO DSSOLFDWLRQ�

'RFXPHQWDWLRQ

(DFK )LUHIO\ 0LFUR&RQWUROOHU $6,& FRUH LV IXOO\ GRFXPHQWHG�
7KH GRFXPHQWDWLRQ LV SURYLGHG LQ WKH IRUP RI D )LUHIO\ &RUH
'HVLJQ 0DQXDO� )RU HDFK PDFURIXQFWLRQ� WKH PDQXDO
LQFOXGHV�

Q DQ ,QWHUIDFH 6SHFLILFDWLRQ

Q DQ 2SHUDWLRQ 'HVFULSWLRQ

Q D 3URJUDPPHU©V 0RGHO

Q D 7LPLQJ 6SHFLILFDWLRQ� ZKHUH DSSOLFDEOH

,Q DGGLWLRQ� 0LWHO SURYLGHV DQ $50�7'0, &RUH 0DQXDO�
ZKLFK GHVFULEHV LQ GHWDLO WKH DUFKLWHFWXUH RI WKH FRUH� WKH
3URJUDPPHUV 0RGHO DQG ERWK WKH ��� DQG ���ELW ,QVWUXFWLRQ
6HWV�

'HVLJQ 6XSSRUW

0LWHO 6HPLFRQGXFWRU RIIHUV IXOO\ IOH[LEOH GHVLJQ VXSSRUW�
DOORZLQJ FXVWRPHUV D ZLGH FKRLFH RI GHVLJQ LQWHUIDFHV� (DFK
FXVWRPHU GHVLJQ LV VXSSRUWHG IXOO\ E\ DQ $SSOLFDWLRQV
(QJLQHHULQJ JURXS� ZLWK &$( VXSSRUW IURP WKH ORFDO 0LWHO
$6,& 'HVLJQ &HQWUH�

,Q DGGLWLRQ� D VHULHV RI ©+RZ�7R© JXLGHV LV DYDLODEOH WR HDVH
WKH SURFHVV RI OHDUQLQJ KRZ WR LQWHJUDWH D )LUHIO\
0LFUR&RQWUROOHU FRUH LQWR DQ $6,& GHVLJQ�

7KH SURFHVV LQFRUSRUDWHV D 'HVLJQ $XGLW SURFHGXUH WR YHULI\
FRPSOLDQFH ZLWK WKH FXVWRPHU
V VSHFLILFDWLRQ� DQG WR HQVXUH
PDQXIDFWXUDELOLW\� 7KH SURFHGXUH LQFOXGHV WKUHH GHVLJQ
UHYLHZV� KHOG DW NH\ VWDJHV RI WKH GHVLJQ SURFHVV WR FRQWURO
GHYLFH SHUIRUPDQFH DQG WLPHVFDOHV�

'HVLJQ 5HYLHZ �� +HOG DW WKH EHJLQQLQJ RI WKH GHVLJQ F\FOH�
WR FKHFN DQG DJUHH RQ SHUIRUPDQFH� SDFNDJLQJ� VSHFLILFDWLRQ
DQG GHVLJQ WLPH VFDOHV

'HVLJQ 5HYLHZ �� +HOG DIWHU ORJLF VLPXODWLRQ� EXW SULRU WR
OD\RXW� WR HQVXUH VDWLVIDFWRU\ IXQFWLRQDOLW\� JURVV WLPLQJ
SHUIRUPDQFH DQG IDXOW FRYHUDJH

'HVLJQ 5HYLHZ �� +HOG DIWHU OD\RXW DQG SRVW�OD\RXW
VLPXODWLRQ WR SURYLGH YHULILFDWLRQ RI VDWLVIDFWRU\ SHUIRUPDQFH
DIWHU WKH LQVHUWLRQ RI DFWXDO WUDFN ORDGV� 7KLV LV WKH ILQDO FKHFN
RI DOO GHYLFH VSHFLILFDWLRQV SULRU WR SURWRW\SH PDQXIDFWXUH�

'HVLJQ .LWV

)LUHIO\ 0LFUR&RQWUROOHU $6,& SURGXFWV DUH RIIHUHG ZLWKLQ WKH
VWDQGDUG $6,& GHVLJQ IORZV VXSSRUWHG E\ 0LWHO
6HPLFRQGXFWRU�

)HDWXUHV RI GHVLJQ NLWV LQFOXGH�

Q ©+RZ�7R© GHVLJQ JXLGHV

Q IXOO WRS�GRZQ GHVLJQ IORZ VXSSRUW

Q EHKDYLRXUDO DQG WLPLQJ PRGHOV RI WKH 0LFUR&RQWUROOHU

FRUH

Q 6\QRSV\V 'HVLJQ &RPSLOHU WLPLQJ PRGHO

Q VLJQ�RII VLPXODWLRQ E\ WKH FXVWRPHU RQ &DGHQFH 9HULORJ�

0HQWRU 4XLFNVLP� DQG 6\QRSV\V 966

Q VXSSRUW IRU IORRUSODQQLQJ

Q IXOO WHVW SDWWHUQV ���� FRYHUDJH� IRU ERWK VHULDO VFDQ DQG

SDUDOOHO DFFHVV WR WKH $50�7'0, SURFHVVRU

Q GLUHFW URXWHV WR OD\RXW DQG WHVW

6RIWZDUH 'HYHORSPHQW 7RROV

0LWHO VXSSOLHV WKH $50 6RIWZDUH 'HYHORSPHQW 7RRONLW WR
VXSSRUW GHYHORSPHQW RI DSSOLFDWLRQ FRGH IRU )LUHIO\ $6,&V�
7KLV WRRONLW� ZKLFK UXQV RQ 3&� 6XQ DQG +3 SODWIRUPV�
LQFOXGHV�

Q 3URMHFW 0DQDJHPHQW 7RROV

Q ©&© &RPSLOHUV IRU ERWK ,QVWUXFWLRQ 6HWV

Q $VVHPEOHUV IRU ERWK ,QVWUXFWLRQ 6HWV

Q /LQNHU
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Q 'HEXJJHU

Q $ ©&© (PXODWLRQ 0RGHO RI WKH $50�7'0, &RUH

Q $50©V $QJHO70 'HEXJ 0RQLWRU

7KH 'HEXJJHU RSHUDWHV HTXDOO\ ZHOO ZLWK D VRIWZDUH PRGHO
RU UHDO KDUGZDUH DV WKH WDUJHW� 0LWHO GHYHORSV D ©&© PRGHO IRU
HDFK RI WKH )LUHIO\ 0LFUR&RQWUROOHU &RUHV� ZKLFK H[WHQGV WKH
SRZHU RI WKH 7RRONLW ZKHQ XVLQJ D VRIWZDUH WDUJHW� 7KLV
SRZHU LV IXUWKHU H[WHQGHG E\ 0LWHO©V XQLTXH ©0DFURVFRSH©
7RRO� ZKLFK JLYHV WKH XVHU IXOO YLVLELOLW\ RI WKH VWDWXV RI DOO
LQWHUQDO UHJLVWHUV LQ DOO WKH 0LFUR&RQWUROOHU &RUH©V
SHULSKHUDOV�

+DUGZDUH 'HYHORSPHQW 6XSSRUW

0LWHO SURYLGHV SRZHUIXO VXSSRUW IRU WKH +DUGZDUH 3URWRW\SLQJ
GHVLJQ DSSURDFK �GHVFULEHG HDUOLHU� E\ RIIHULQJ GHYHORSPHQW
FKLSV DQG GHYHORSPHQW ERDUGV� )RU H[DPSOH� WKH )LUHIO\ 0)�
&RUH LV VXSSRUWHG E\ WKH 0)� 'HYHORSHU &KLS� ZKLFK IRUPV
WKH EDVLV RI WKH 0LWHO 0$3��7( +DUGZDUH 3URWRW\SLQJ %RDUG�
0$3��7( LV D EDVLF� H[SDQGDEOH V\VWHP� FRQWDLQLQJ�

Q WKH 0)� 'HYHORSHU &KLS �097�������

Q D ���N%\WH EORFN RI 65$0

Q VRFNHWV IRU DGGLQJ D VHFRQG ���N%\WH 65$0 EORFN

Q WKH $QJHO70 'HEXJ 0RQLWRU� SUH�ORDGHG LQWR D )ODVK

520

Q D -7$*�W\SH FRQQHFWRU WR VXSSRUW $50©V

(PEHGGHG,&(70 GHEXJ PHWKRGRORJ\

Q D 56����OHYHO 8$57 LQWHUIDFH

Q D ���ZD\ ([SDQVLRQ 6RFNHW� IRU DWWDFKLQJ FXVWRPHU�

VSHFLILF SURWRW\SH FLUFXLWU\

Q D ��0+] V\VWHP FORFN RVFLOODWRU� ZLWK WKH RSWLRQ RI XVLQJ

DQ H[WHUQDO FORFN

Q PDQXDO 5HVHW DQG ,QWHUUXSW EXWWRQV

7KH ERDUG LV VXSSOLHG ZLWK WKH IXOO OLEUDU\ RI 0)� &RUH 6,)V�
WRJHWKHU ZLWK IXOO GRFXPHQWDWLRQ RQ WKH XVH RI 6,)V DQG D VHW
RI FRGH H[DPSOHV�

7KH FRPELQDWLRQ RI 0$3��7(� WKH FXVWRPHU©V H[SDQVLRQ
ERDUG� 0LWHO©V 6,) OLEUDU\ DQG WKH $50 6RIWZDUH 7RRONLW
DOORZV DSSOLFDWLRQ FRGH WR EH GHYHORSHG DQG GHEXJJHG
HIILFLHQWO\� XVLQJ WKH $QJHO70 GHEXJ PRQLWRU�

7R H[SORLW WKH DGGHG IDFLOLWLHV RIIHUHG E\ (PEHGGHG,&(� DQ
(PEHGGHG,&( ,QWHUIDFH XQLW LV UHTXLUHG� 7KLV LV DOVR
DYDLODEOH IURP 0LWHO�

3OHDVH FRQVXOW 0LWHO IRU LQIRUPDWLRQ RQ 0$3 .LWV WR VXSSRUW
RWKHU )LUHIO\ &RUHV�

([SHULHQFH

0LWHO 6HPLFRQGXFWRU KDV EHHQ DQ $50 VHPLFRQGXFWRU
SDUWQHU VLQFH ����� $V VXFK� WKH FRPSDQ\ KDV GHYHORSHG
VLJQLILFDQW H[SHUWLVH LQ WKH LQWHJUDWLRQ DQG PDQXIDFWXUH RI
$50�EDVHG GHVLJQV� 7KH FRPSDQ\ KDV ZRUNHG FORVHO\ ZLWK
$GYDQFHG 5,6& 0DFKLQHV WR GHYHORS UHXVH PHWKRGRORJLHV
DQG LQWHUQDO EXV VWDQGDUGV IRU $50�EDVHG GHVLJQV� 7KH
FRPSDQ\ DOVR PDQXIDFWXUHV $50�EDVHG VWDQGDUG SURGXFW
0LFUR&RQWUROOHUV� LQ DGGLWLRQ WR $50 0LFUR&RQWUROOHU $6,&V
GHYHORSHG IRU NH\ FXVWRPHUV LQ PDUNHWV VXFK DV FHOOXODU
FRPPXQLFDWLRQV� QHWZRUNLQJ DQG PDVV�VWRUDJH�

7KLV H[SHULHQFH LQ ERWK WKH KDUGZDUH DQG WKH VRIWZDUH
DVSHFWV RI $50�EDVHG GHVLJQ DQG LQWHJUDWLRQ LV DYDLODEOH
WKURXJK WKH UHJLRQDO GHVLJQ FHQWUHV RI 0LWHO 6HPLFRQGXFWRU�
ZLWK DGGLWLRQDO VXSSRUW SURYLGHG IURP D GHGLFDWHG
DSSOLFDWLRQV HQJLQHHULQJ WHDP�

0DQXIDFWXULQJ

0LFUR&RQWUROOHU $6,&V DUH PDQXIDFWXUHG LQ 0LWHO
6HPLFRQGXFWRU©V VWDWH�RI�WKH�DUW IDFLOLW\ QHDU 3O\PRXWK�
(QJODQG� 7KLV IDFLOLW\ LV SXUSRVH�EXLOW� DQG LV HTXLSSHG ZLWK
WKH ODWHVW DXWRPDWHG WHFKQRORJ\ IRU ��LQFK ZDIHU SURFHVVLQJ�
7KLV HTXLSPHQW XWLOLVHV PLQL�HQYLURQPHQWV� WRJHWKHU ZLWK WKH
XVH RI 60,) ER[HV� WR DFKLHYH XOWUD�FOHDQ SURFHVVLQJ
FRQGLWLRQV� &RPSXWHU�$LGHG 0DQXIDFWXULQJ HQVXUHV
SURGXFWLRQ HIILFLHQF\� ,Q DGGLWLRQ WR WKH ZRUOG FODVV ZDIHU
IDEULFDWLRQ IDFLOLW\� WKH SUREH DQG ILQDO WHVW DUHDV DUH
HTXLSSHG ZLWK WKH ODWHVW DQDORJ DQG GLJLWDO WHVWHUV� 0LWHO
6HPLFRQGXFWRU LV FRPPLWWHG WR FRQWLQXRXV LQYHVWPHQW WR
SURYLGH VWDWH�RI�WKH�DUW &026 $6,&V�

$ TXDOLILHG VHFRQG VRXUFH IRU WKLV VLOLFRQ SURFHVV LV DOVR
DYDLODEOH�

$YDLODELOLW\

7KH 0LWHO )LUHIO\ $6,& FDSDELOLW\ LV DYDLODEOH IRU GHVLJQ WRGD\
RQ ERWK ���µP DQG ����µP SURFHVVHV� DQG LQ ERWK
(PEHGGHG $UUD\ DQG 6WDQGDUG &HOO WHFKQRORJLHV�
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$6,& 6<67(06 '(6,*1 &(175(6

81,7(' .,1*'20� 6ZLQGRQ� 7HO� ������� ������ )D[� ������� ������� 81,7(' 67$7(6 2) $0(5,&$� 6DQ -RVH� &$� 7HO� ����� �������� )D[� ����� ���������
,UYLQH� &$� 7HO� ����� �������� )D[� ����� ��������� )5$1&(� /HV 8OLV &HGH[� 7HO� ��� �� �� �� �� )D[� ��� �� �� �� ��� -$3$1� 7RN\R� 7HO� ���� ���������
)D[� ���� ����������

&86720(5 6(59,&( &(175(6

Q )5$1&( 	 %(1(/8; /HV 8OLV &HGH[

Q 7HO� ��� �� �� �� �� )D[� ��� �� �� �� ��

Q -$3$1 7RN\R 7HO� ���� ��������� )D[� ���� ���������

Q .25($ 6HRXO 7HO� ��� ������� )D[� ��� �������

Q 1257+ $0(5,&$ 6FRWWV 9DOOH\� 86$

Q 7HO� ����� ��� ���� )D[� ����� ��� ���������

Q 6287+ ($67 $6,$ 6LQJDSRUH

Q 7HO����� ��� ���� )D[� ���� ��� ����

Q 6:('(1 6WRFNKROP 7HO� �� � ��� �� �� )D[� �� � ��� �� ��

Q 7$,:$1� 52& 7DLSHL 7HO� ��� � �������� )D[� ��� � ��������

Q 8.� (,5(� '(10$5.� ),1/$1' 	 125:$<

Q 6ZLQGRQ 7HO� ������� ������ )D[� ������� ������

7KHVH DUH VXSSRUWHG E\ $JHQWV DQG 'LVWLEXWRUV LQ PDMRU FRXQWULHV ZRUOGZLGH�

� 0LWHO ���� 3XEOLFDWLRQ 1R� '6���� ,VVXH 1R� ��� 6HSWHPEHU ���� 7(&+1,&$/ '2&80(17$7,21 � 127 )25 5(6$/(�

7KLV SXEOLFDWLRQ LV LVVXHG WR SURYLGH LQIRUPDWLRQ RQO\ ZKLFK �XQOHVV DJUHHG E\ WKH &RPSDQ\ LQ ZULWLQJ� PD\ QRW EH XVHG� DSSOLHG RU UHSURGXFHG IRU DQ\ SXUSRVH QRU
IRUP SDUW RI DQ\ RUGHU RU FRQWUDFW QRU WR EH UHJDUGHG DV D UHSUHVHQWDWLRQ UHODWLQJ WR WKH SURGXFWV RU VHUYLFHV FRQFHUQHG� 1R ZDUUDQW\ RU JXDUDQWHH H[SUHVV RU LPSOLHG

LV PDGH UHJDUGLQJ WKH FDSDELOLW\� SHUIRUPDQFH RU VXLWDELOLW\ RI DQ\ SURGXFW RU VHUYLFH� 7KH &RPSDQ\ UHVHUYHV WKH ULJKW WR DOWHU ZLWKRXW SULRU QRWLFH WKH VSHFLILFDWLRQ�
GHVLJQ RU SULFH RI DQ\ SURGXFW RU VHUYLFH� ,QIRUPDWLRQ FRQFHUQLQJ SRVVLEOH PHWKRGV RI XVH LV SURYLGHG DV D JXLGH RQO\ DQG GRHV QRW FRQVWLWXWH DQ\ JXDUDQWHH WKDW VXFK
PHWKRGV RI XVH ZLOO EH VDWLVIDFWRU\ LQ D VSHFLILF SLHFH RI HTXLSPHQW� ,W LV WKH XVHU
V UHVSRQVLELOLW\ WR IXOO\ GHWHUPLQH WKH SHUIRUPDQFH DQG VXLWDELOLW\ RI DQ\ HTXLSPHQW

XVLQJ VXFK LQIRUPDWLRQ DQG WR HQVXUH WKDW DQ\ SXEOLFDWLRQ RU GDWD XVHG LV XS WR GDWH DQG KDV QRW EHHQ VXSHUVHGHG� 7KHVH SURGXFWV DUH QRW VXLWDEOH IRU XVH LQ DQ\

7KH $50�7'0, FRUH LV PDQXIDFWXUHG XQGHU OLFHQFH IURP $GYDQFHG 5,6& 0DFKLQHV /WG

$50 DQG WKH $50 ORJR DUH WUDGHPDUNV RI $GYDQFHG 5,6& 0DFKLQHV /WG
� $GYDQFHG 5,6& 0DFKLQHV /WG ���������


