
ϭ 

 

,QVWDOODWLRQ��&RQILJXUDWLRQ��	�8VHU�0DQXDO 

IRU 

0$&=21(������WR����� 
$LU�&RQGLWLRQLQJ�&RQWURO�6\VWHPV 

� 
 ,s����ŽŶƐŽůŝĚĂƚĞĚ��WƚǇ�>ƚĚ�ƌĞƐĞƌǀĞƐ�ƚŚĞ�ƌŝŐŚƚ�ƚŽ�ĐŚĂŶŐĞ�Žƌ�ŵŽĚŝĨǇ�ƚŚĞ�ĚĞƐŝŐŶ͕�ƐƉĞĐŝĮĐĂƟŽŶƐ͕�ƐŽŌǁĂƌĞ͕�ŚĂƌĚǁĂƌĞ͕�ĮƌŵǁĂƌĞ�Žƌ��ƉƉƐ�Ăƚ�ĂŶǇ�ƟŵĞ�

ǁŝƚŚŽƵƚ�ƉƌŝŽƌ�ǁƌŝƩĞŶ�Žƌ�ŽƌĂů�ŶŽƟĐĞ͘��/ŵĂŐĞƐ�ĂŶĚ�ĨƵŶĐƟŽŶƐ�ŝŶ�ƚŚŝƐ�ŵĂŶƵĂů�ƐŚŽƵůĚ�ďĞ�ĐŽŶƐŝĚĞƌĞĚ�ĂƐ�ŝŶĚŝĐĂƟǀĞ�ŽŶůǇ�ĂŶĚ�ŵĂǇ�ĚŝīĞƌ�ĨƌŽŵ�ƚŚĞ�ĂĐƚƵĂů�
D���KE�ϯ�ƚŽƵĐŚ�ƐĐƌĞĞŶ�Žƌ��ƉƉƐ 



Ϯ 

6HFWLRQ 'HVFULSWLRQ 3DJH�1R� 

 )RUZDUG �-� 

��� 'HVLJQ�&RQVLGHUDWLRQV �� 

��� 'HVLJQLQJ�WKH�FRUUHFW�FRQVWDQW�]RQH ��-�� 

��� )L[HG�GXFWHG�FRQVWDQW�DQG�VWDQGDUG�HOHFWURQLF�FRQVWDQW �� 

��� 'HGLFDWHG�HOHFWURQLF�FRQVWDQW�DQG�E\SDVV�HOHFWURQLF�FRQVWDQW �� 

��� ,QVWDOODWLRQ �� 

��� 0$&=21(��1DNHG�����—�:LULQJ�OD\RXW�IRU�XS�WR���]RQHV �� 

��� 0$&=21(��1DNHG�����—:LULQJ�OD\RXW�IRU�XS�WR����WR�]RQHV �� 

��� 0$&=21(��1DNHG�����—�:LULQJ�OD\RXW�IRU�XS�WR���]RQHV �� 

��� 0$&=21(��1DNHG�����—:LULQJ�OD\RXW�IRU�XS�WR����WR�]RQHV �� 

��� 0$&=21(��1DNHG�����—�:LULQJ�OD\RXW�IRU�XS�WR���]RQHV �� 

��� 0$&=21(��1DNHG�����—:LULQJ�OD\RXW�IRU�XS�WR����WR�]RQHV �� 

��� 0$&=21(��1DNHG�����—�:LULQJ�OD\RXW�IRU�XS�WR���]RQHV �� 

��� 0$&=21(��1DNHG�����—:LULQJ�OD\RXW�IRU�XS�WR����]RQHV �� 

��� 0$&=21(��1DQR�����—�:LULQJ�OD\RXW�IRU�XS�WR���]RQHV �� 

���� 0$&=21(��1DQR�����—:LULQJ�OD\RXW�IRU�XS�WR����]RQHV �� 

���� 0$&=21(��1DQR�����—�:LULQJ�OD\RXW�IRU�XS�WR���]RQHV �� 

���� 0$&=21(��1DQR�����—:LULQJ�OD\RXW�IRU�XS�WR����]RQHV �� 

���� 0$&=21(��1H[XV�����—�:LULQJ�OD\RXW�IRU�XS�WR���]RQHV �� 

���� 0$&=21(��1H[XV�����—:LULQJ�OD\RXW�IRU�XS�WR����]RQHV �� 

7DEOH�RI�FRQWHQWV 

 



ϯ 

6HFWLRQ 'HVFULSWLRQ 3DJH�1R� 

��� ,QVWDOODWLRQ��&RQW��  

���� 0$&=21(��1H[XV�����—�:LULQJ�OD\RXW�IRU�XS�WR���]RQHV �� 

���� 0$&=21(��1H[XV�����—:LULQJ�OD\RXW�IRU�XS�WR����]RQHV �� 

���� 6WDQG�DORQH�9$9�V\VWHP�IRU�D�W\SLFDO���]RQH�V\VWHP �� 

���� 2SWLRQDO�HTXLSPHQW�IRU�ZLUHOHVV�WHPSHUDWXUH�FRQWUROOHG�]RQHV �� 

���� 2SWLRQDO�HTXLSPHQW�IRU�ZLUHG�WHPSHUDWXUH�VHQVRUV �� 

���� 2SWLRQDO�HTXLSPHQW�IRU�L6HQVH�WHPSHUDWXUH�DQG�RFFXSDQF\�FRQWUROOHG�]RQHV �� 

���� 2SWLRQDO�HTXLSPHQW�IRU�FRORXU�WRXFK�VFUHHQ�WHPSHUDWXUH�FRQWUROOHG�]RQHV �� 

���� ([DPSOH�RI�GLIIHUHQW�W\SHV�RI�WHPSHUDWXUH�VHQVRUV�DQG�FRQWUROOHUV�RQ�D�VLQJOH�V\VWHP �� 

���� 2SWLRQDO�HTXLSPHQW�IRU�UXQQLQJ�PXOWLSOH�V\VWHPV�IURP�D�VLQJOH�0$&=21(��1H[XV�WRXFK�VFUHHQ �� 

���� 2SWLRQ�HTXLSPHQW�IRU�ZLUHG�:L)L�FRQWURO�RI�V\VWHP �� 

���� 2SWLRQ�HTXLSPHQW�IRU�ZLUHOHVV�:L)L�FRQWURO�RI�V\VWHP �� 

���� 0$&=21(������WR�����—�2SWLRQDO�HTXLSPHQW�IRU�L6DYH�DGGLWLRQ��XS�WR���]RQHV� �� 

���� 0$&=21(������WR�����—2SWLRQDO�HTXLSPHQW�IRU�L6DYH�DGGLWLRQ����WR����]RQHV� �� 

���� 2SWLRQDO�HTXLSPHQW�IRU�(WKHUQHW�+RPH�$XWRPDWLRQ�FRQQHFWLRQ �� 

���� ,QWHJUDWHG�0$&=21(��$�&��/LJKWV��*DUGHQ�	�6HFXULW\ �� 

���� 0$&=21(��ZLULQJ�FRQQHFWLRQ�WR�$&�XQLWV �� 

������ 0$&=21(��ZLULQJ�FRQQHFWLRQ�WR�$FWURQ�XQLWV �� 

������ 0$&=21(��ZLULQJ�FRQQHFWLRQ�WR�+DLHU�XQLWV �� 

������ 0$&=21(��ZLULQJ�FRQQHFWLRQ�WR�+LWDFKL�XQLWV �� 

������ 0$&=21(��ZLULQJ�FRQQHFWLRQ�WR�.DGHQ�XQLWV �� 

������ 0$&=21(��ZLULQJ�FRQQHFWLRQ�WR�.HOYLQDWRU�XQLWV �� 

������ 0$&=21(��ZLULQJ�FRQQHFWLRQ�WR�%UDHPDU�XQLWV �� 

7DEOH�RI�FRQWHQWV 

 



ϰ 

6HFWLRQ 'HVFULSWLRQ 3DJH�1R� 

��� ,QVWDOODWLRQ��&RQW��  

������ 0$&=21(��ZLULQJ�FRQQHFWLRQ�WR�/*�XQLWV �� 

������ 0$&=21(��ZLULQJ�FRQQHFWLRQ�WR�0LGHD�XQLWV �� 

������ 0$&=21(��ZLULQJ�FRQQHFWLRQ�WR�5LQQDL�XQLWV �� 

������� 0$&=21(��ZLULQJ�FRQQHFWLRQ�WR�6DPVXQJ�XQLWV �� 

������� 0$&=21(��ZLULQJ�FRQQHFWLRQ�WR�7HPSHU]RQH�XQLWV �� 

������� 0$&=21(��ZLULQJ�FRQQHFWLRQ�WR�<RUN�XQLWV �� 

���� 0$&=21(��ZLULQJ�FRQQHFWLRQ�WR�8QLYHUVDO�&RQWURO�0RGXOH �� 

������ 8QLYHUVDO�&RQWURO�0RGXOH—*DV�KHDWLQJ�WKHUPRVWDW�RQO\ �� 

������ 8QLYHUVDO�&RQWURO�0RGXOH—��VWDJH�JDV�KHDWLQJ�����[�IDQ�VSHHG �� 

������ 8QLYHUVDO�&RQWURO�0RGXOH—��VWDJH�JDV�KHDWLQJ�����VWDJH�FRROLQJ�����[�IDQ�VSHHG �� 

������ 8QLYHUVDO�&RQWURO�0RGXOH—��VWDJH�JDV�KHDWLQJ�����VWDJH�FRROLQJ�����[�IDQ�VSHHG �� 

������ 8QLYHUVDO�&RQWURO�0RGXOH—��VWDJH�JDV�KHDWLQJ�����VWDJH�FRROLQJ�����[�IDQ�VSHHG �� 

������ 8QLYHUVDO�&RQWURO�0RGXOH—��VWDJH�UHYHUVH�F\FOH�KHDW�SXPS�����[�IDQ�VSHHG �� 

������ 8QLYHUVDO�&RQWURO�0RGXOH—��VWDJH�UHYHUVH�F\FOH�KHDW�SXPS�����[�IDQ�VSHHG �� 

������ 8QLYHUVDO�&RQWURO�0RGXOH—��VWDJH�UHYHUVH�F\FOH�KHDW�SXPS���DX[LOLDU\�KHDWLQJ�����[�IDQ�VSHHG �� 

������ 8QLYHUVDO�&RQWURO�0RGXOH—��VWDJH�UHYHUVH�F\FOH�KHDW�SXPS���DX[LOLDU\�KHDWLQJ�����[�IDQ�VSHHG �� 

���� *HQHUDO�LQVWDOODWLRQ�LQVWUXFWLRQV �� 

��� 6\VWHP�LQLWLDOLVDWLRQ �� 

��� 'XULQJ�LQLWLDOLVDWLRQ �� 

��� &KDQJH�VFUHHQ�RULHQWDWLRQ�	�W\SH�RI�JUDSKLF�VW\OH�IURP�&ODVVLF���3RUWUDLW �� 

��� &KDQJH�VFUHHQ�RULHQWDWLRQ�	�W\SH�RI�JUDSKLF�VW\OH�IURP�0RGHUQ���3RUWUDLW �� 

7DEOH�RI�FRQWHQWV 

 



ϱ 

6HFWLRQ 'HVFULSWLRQ 3DJH�1R� 

��� 6\VWHP�&RQILJXUDWLRQ �� 

��� &RQILJXUDWLRQ�PDLQ�PHQX �� 

��� =RQH�VHWXS ��-�� 

����� 6HQVRU�FRQILJXUDWLRQ �� 

����� 3DLULQJ�DQG�FRQILJXULQJ�0$&=21(��5)�VHQVRUV �� 

����� 6HQVRU�FDOLEUDWLRQ �� 

����� L6HQVH�FRQWUROOHU�FRQILJXUDWLRQ �� 

��� $&�XQLW�FRQILJXUDWLRQ� �� 

����� )DQ�DXWR�FRQILJXUDWLRQ �� 

����� )DQ�DXWR�]RQH�DUHD�VHWXS �� 

����� 0DVWHU���6ODYH�VHWXS �� 

��� 6\VWHP�RSWLRQV��'LVSOD\��7DJOLQHV��)LOWHU�0DLQWHQDQFH��/RFNV��1RQ�6WDQGDUG�'DPSHU�0RWRUV� ��-�� 

��� :L)L�EULGJH�FRQILJXUDWLRQ �� 

����� 0DQXDO�,3�FRQILJXUDWLRQ �� 

����� :L)L�FRQQHFWLRQ �� 

����� 6PDUW�SKRQH�DQG�WDEOHW�FRQILJXUDWLRQ—6\VWHP�UHTXLUHPHQWV �� 

����� 6PDUW�SKRQH�DQG�WDEOHW�FRQILJXUDWLRQ—(TXLSPHQW�UHTXLUHG�DQG�&RQILJXUDWLRQ �� 

����� 6PDUW�SKRQH�DQG��WDEOHW�FRQILJXUDWLRQ—8VLQJ�\RX�$SS �� 

��� +RPH�DXWRPDWLRQ�LQWHJUDWLRQ �� 

��� 0$&=21(��1DNHG�����UHPRWH��=RQH�RQO\��—�&RQILJXUDWLRQ �� 

��� 0$&=21(��1DNHG�����UHPRWH—�&RQILJXUDWLRQ �� 

7DEOH�RI�FRQWHQWV 

 



ϲ 

7DEOH�RI�FRQWHQWV 
6HFWLRQ 'HVFULSWLRQ 3DJH�1R� 

��� 8VHU�0DQXDO �� 

��� 0$&=21(������	�����KRPH�VFUHHQ� �� 

��� 0$&=21(�����—����KRPH�VFUHHQ �� 

��� 0$&=21(���$&�XQLW�FRQWURO �� 

��� =RQH�FRQWURO �� 

��� (GLW�]RQH�QDPHV�DQG�VHWWLQJV �� 

��� $GMXVWLQJ�WHPSHUDWXUH�FRQWUROOHG�]RQHV �� 

��� =RQH�DLUIORZ�VXPPDU\ ��� 

��� &KDQJLQJ�]RQH�DLUIORZV ��� 

��� )DYRXULWHV ��� 

���� $VVLJQLQJ�DQG�HGLWLQJ�IDYRXULWHV ��� 

���� 6FKHGXOHV ��� 

���� 6HWWLQJ�DQG�HGLWLQJ�D�VFKHGXOH ��� 

���� 6HWWLQJ�WKH�WLPH ��� 

���� &KDQJLQJ�WKH�KRPH�VFUHHQ�FRORXU ��� 

���� L6HQVH�FRQWUROOHU ��� 

���� 0$&=21(��1DNHG�����UHPRWH�FRQWURO��=RQH�RQO\� ��� 

���� 0$&=21(��1DNHG�����UHPRWH�FRQWURO� ��� 

��� :DUUDQW\�UHJLVWUDWLRQ ��� 

��� +9$&�&RQVROLGDWHG�SURGXFW�ZDUUDQW\�SROLF\ ��� 

��� )XUWKHU�DVVLVWDQFH ��� 

   



ϳ 

dŚŝƐ�ƉĂŐĞ�ŚĂƐ�ďĞĞŶ�ŝŶƚĞŶƟŽŶĂůůǇ�ůĞŌ�ďůĂŶŬ�ĨŽƌ�ǇŽƵƌ�ŶŽƚĞƐ 



ϴ 

)RUZDUG 

&RQJUDWXODWLRQV�RQ�WKH�SXUFKDVH�RI�\RXU�0$&=21(��DLU�FRQGLWLRQLQJ�FRQWURO�V\VWHP� 

 

0$&=21(��KDV�EHHQ�GHYHORSHG�LQ�$XVWUDOLD�WR�SURYLGH�DIIRUGDEOH��UHOLDEOH��DXWRPDWHG�FRQWURO�RI�\RXU�KRPH�RU�RIILFH�DLU�FRQGLWLRQLQJ� 

0$&=21(��LV�D�VFDODEOH�FRQWURO�V\VWHP�WKDW�FDQ�SURYLGH�EDVLF�DLU-VLGH�]RQLQJ�DOO�WKH�ZD\�XS�WR�IXOO\�LQWHJUDWHG�DLU�FRQGLWLRQLQJ�XQLW�FRQWURO�ZLWK�
LQGLYLGXDO�URRP�WHPSHUDWXUH�FRQWURO��RFFXSDQF\�VHQVLQJ��OLJKWLQJ�FRQWURO��VHFXULW\��JDUGHQ�UHWLFXODWLRQ�DQG�SRZHU�PDQDJHPHQW� 

<RX�FDQ�EHJLQ�\RXU�0$&=21(��MRXUQH\�ZLWK�D�EDVLF�V\VWHP�WKHQ�DGG�WR�LW�DV�IXQGV�EHFRPH�DYDLODEOH�ZLWKRXW�WKH�QHHG�WR�UHSODFH�ZKDW�\RX�
KDYH�DOUHDG\�SXUFKDVHG� 

7KH�0$&=21(��IDPLO\�LV�VKRZQ�RQ�WKH�GLDJUDP�EHORZ��3OHDVH�FKHFN�ZLWK�\RXU�FRQWUDFWRU�ZKLFK�SDUWV�DUH�DYDLODEOH�LQ�\RXU�DUHD� 



ϵ 

)RUZDUG 



ϭϬ 

����'HVLJQ�FRQVLGHUDWLRQ 

����'HVLJQLQJ�WKH�FRUUHFW�FRQVWDQW�]RQH 

$OO�GXFWHG�DLU�FRQGLWLRQLQJ�V\VWHPV�VKRXOG�KDYH�D�SHUFHQWDJH�RI�DLU�SDVVLQJ�RYHU�WKH�LQGRRU�FRLO�DW�DOO�WLPHV���7KLV�LV�D�VDIHW\�PHFKDQLVP�WR�
SURWHFW�WKH�GXFWZRUN�DQG�WKH�$&�XQLW��,I�DOO�WKH�]RQH�GDPSHUV�LQ�D�V\VWHP�DUH�FORVHG�WKHQ�IOH[LEOH�GXFW�FRXOG�VSOLW�RU�EH�EORZQ�RII�WKH�VSLJRWV��RU���
WKH�LQGRRU�FRLO�FRXOG�LFH�XS��,W�LV�PXFK�OHVV�OLNHO\�IRU�WKH�FRLOV�WR�LFH�XS�RQ�PRGHUQ�$&�XQLWV�DV�WKH\�KDYH�LQ-EXLOW�VDIHW\�FRQWUROV�WR�SUHYHQW�WKLV�
RFFXUULQJ��EXW�LW�LV�VWLOO�JRRG�SUDFWLFH�WR�HQVXUH�DLUIORZ�DFURVV�WKH�FRLO� 

7KHUH�DUH�VHYHUDO�ZD\V�RI�DFKLHYLQJ�WKLV�ZKHQ�GHVLJQLQJ�D�GXFWHG�DLU�FRQGLWLRQLQJ�V\VWHP� 

L� )L[HG�GXFWHG�FRQVWDQW�]RQH 

7KLV�LV�D�UHODWLYHO\�ROG�IDVKLRQHG�ZD\�RI�DFKLHYLQJ�FRQVWDQW�DLUIORZ�DFURVV�WKH�FRLO���,W�UHTXLUHV�WKH�V\VWHP�WR�EH�GHVLJQHG�ZLWK�RQH�]RQH�WKDW�KDV�
QR�]RQH�GDPSHU�ILWWHG�WR�LW��7KLV�LV�QRUPDOO\�WKH�PDLQ�OLYLQJ�DUHD�LQ�WKH�KRPH�RU�D�FRPPRQ�DUHD�LQ�DQ�RIILFH�EXLOGLQJ��7KH�GRZQVLGH�ZLWK�WKLV�
FRQILJXUDWLRQ�LV�WKDW�DLU�ZLOO�DOZD\V�EH�GHOLYHUHG�WR�WKLV�DUHD�UHJDUGOHVV�RI�ZKHWKHU�LW�LV�RFFXSLHG�RU�QRW��7KLV�UHGXFHV�WKH�GLYHUVLW\�RI�WKH�V\VWHP�
DQG�PD\�QHFHVVLWDWH�D�ODUJHU�$&�XQLW�WR�EH�LQVWDOOHG��WKHUHE\�LQFUHDVLQJ�ERWK�WKH�FDSLWDO�DQG�UXQQLQJ�FRVWV�RI�WKH�V\VWHP��,Q�DGGLWLRQ�WR�WKLV�
QRLVH�WR�WKLV�FRQVWDQW�]RQH�PD\�LQFUHDVH�ZKHQ�DOO�RWKHU�]RQHV�DUH�FORVHG���6HH�)LJ�&���EHORZ� 

 

LL� (OHFWURQLF�FRQVWDQW�]RQH 

7KLV�RSWLRQ�UHTXLUHV�WKH�V\VWHP�WR�EH�GHVLJQHG�ZLWK�RQH�]RQH�WKDW�KDV�D�]RQH�PRWRU�ILWWHG�WR�LW���ZKLFK�ZLOO�DXWRPDWLFDOO\�RSHQ�LI�DOO�RWKHU�]RQHV�
DUH�FORVHG��:LWK�HOHFWURQLF�FRQVWDQWV�WKHUH�DUH�WZR�RSWLRQV�DYDLODEOH�DV�IROORZV� 

D� 6WDQGDUG�HOHFWURQLF�FRQVWDQW�]RQH 

7\SLFDOO\�D�]RQH�GDPSHU�ZRXOG�EH�ILWWHG�WR�WKH�PDLQ�OLYLQJ�DUHD�LQ�WKH�KRPH�RU�D�FRPPRQ�DUHD�LQ�DQ�RIILFH�EXLOGLQJ��7KLV�]RQH�FDQ�EH�
XVHG�OLNH�DQ\�RWKHU�]RQH�EXW�ZLOO�EH�DXWRPDWLFDOO\�RYHUULGGHQ�RSHQ�LI�UHTXLUHG�E\�WKH�V\VWHP�WR�PDLQWDLQ�WKH�PLQLPXP�DLUIORZ�RYHU�WKH�
LQGRRU�FRLO��:LWK�DQ�0$&=21(��V\VWHP�\RX�FDQ�VHOHFW�DV�PDQ\�]RQHV�DV�\RX�QHHG�WR�EH�HOHFWURQLF�FRQVWDQWV�DQG�WKH\�ZLOO�DFWLYDWH�
DQG�GHDFWLYDWH�SURJUHVVLYHO\�DV�UHTXLUHG��:KLOH�VXSHULRU�WR�L���)L[HG�GXFWHG�FRQVWDQW�]RQH���LW�GRHV�KDYH�D�QXPEHU�RI�VKRUW�FRPLQJV��
0RVW�RI�WKH�WLPH�WKH�FRQGLWLRQV�LQ�WKH�VWDQGDUG�HOHFWURQLF�]RQH�ZLOO�EH�VDWLVIDFWRU\�KRZHYHU�ZKHQ�UHTXLUHG�WR�RSHUDWH�WR�UHOLHYH�
SUHVVXUH��FRQGLWLRQV��WHPSHUDWXUH��LQ�WKLV�]RQH�ZLOO�GULIW�DQG�PD\�EHFRPH�XQFRPIRUWDEOH���,QGLYLGXDO�URRP�WHPSHUDWXUH�FRQWURO�FDQQRW�
EH�ILWWHG�WR�D�VWDQGDUG�HOHFWURQLF�]RQH��1RLVH�IURP�WKH�RXWOHW�PD\�EH�KLJKHU�ZKHQ�WKH�HOHFWURQLF�FRQVWDQW�LV�RSHUDWLQJ��6HH�)LJ�&���



ϭϭ 

����'HVLJQLQJ�WKH�FRUUHFW�FRQVWDQW�]RQH��FRQW� 
EHORZ� 

E� 'HGLFDWHG�HOHFWURQLF�FRQVWDQW�]RQH 

,Q�WKLV�RSWLRQ�DQ�DGGLWLRQDO�]RQH�LV�LQVWDOOHG�LQWR�WKH�V\VWHP�VHUYLQJ�DQ�XQRFFXSLHG�DUHD�VXFK�DV�D�VWDLUZHOO��SDVVDJH�RU�HQWU\��7KLV�
]RQH�LV�OHIW�LQ�WKH�FORVHG�SRVLWLRQ�DQG�ZLOO�RQO\�RSHQ�LI�UHTXLUHG�E\�WKH�V\VWHP��:LWK�DQ�0$&=21(��V\VWHP�\RX�FDQ�VHOHFW�DV�PDQ\�
GHGLFDWHG�]RQHV�DV�\RX�QHHG���7KH�EHQHILW�RI�WKH�GHGLFDWHG�HOHFWURQLF�FRQVWDQW�]RQH�LV�WKDW�DOO�KDELWDEOH�DUHDV�FDQ�KDYH�LQGLYLGXDO�
WHPSHUDWXUH�FRQWURO�DQG�LI�WKH�HOHFWURQLF�FRQVWDQW�LV�UHTXLUHG�WR�RSHUDWH�LW�ZLOO�QRW�DIIHFW�WKH�FRPIRUW�RI�WKH�RFFXSDQWV��7KH�GRZQVLGH�
RI�WKLV�W\SH�RI�HOHFWURQLF�FRQVWDQW�LV�WKDW�FRQGLWLRQV�LQ�WKH�FRUULGRU�RU�VWDLUZHOO�PD\�IHHO�PLOGO\�XQFRPIRUWDEOH�ZKLOH�WUDQVLWLQJ�WKURXJK�
WKHP�DQG�WKH�RXWOHW�LQ�WKLV�DUHD�PD\�JHQHUDWH�VRPH�QRLVH���6HH�)LJ�&���EHORZ� 

 

LLL� %\SDVV�HOHFWURQLF�FRQVWDQW�]RQH 

,Q�WKLV�RSWLRQ�DQ�DGGLWLRQDO�]RQH�LV�LQVWDOOHG�LQWR�WKH�V\VWHP�ORRSLQJ�IURP�WKH�VXSSO\�DLU�VLGH�RI�WKH�$�&�IDQ�FRLO�XQLW�WR�WKH�UHWXUQ�DLU�VLGH�RI�WKH�$�
&�IDQ�FRLO�XQLW��7KLV�E\SDVV�]RQH�LV�OHIW�LQ�WKH�FORVHG�SRVLWLRQ�DQG�ZLOO�RQO\�RSHQ�LI�UHTXLUHG�E\�WKH�V\VWHP��7KH�EHQHILW�RI�WKH�%\SDVV�HOHFWURQLF�
FRQVWDQW�]RQH�LV�WKDW�DOO�KDELWDEOH�DUHDV�FDQ�KDYH�LQGLYLGXDO�WHPSHUDWXUH�FRQWURO�DQG�LI�WKH�HOHFWURQLF�FRQVWDQW�LV�UHTXLUHG�WR�RSHUDWH�LW�ZLOO�QRW�
DIIHFW�WKH�FRPIRUW�RI�WKH�RFFXSDQWV��1R�FRPPRQ�DUHDV�DUH�DIIHFWHG�E\�WKH�RSHUDWLRQ�RI�WKH�E\SDVV�FRQVWDQW�DQG�WKHUH�LV�QR�LQFUHDVH�LQ�QRLVH�
ZKHQ�WKH�E\SDVV�LV�RSHUDWLQJ���,Q�DGGLWLRQ�WR�WKLV��WKH�XVH�RI�WKH�E\SDVV�RSWLRQ�LQFUHDVHV�WKH�V\VWHP�HIILFLHQF\�DV�DQ\�FRQGLWLRQHG�DLU�LV�NHSW�
ZLWKLQ�WKH�V\VWHP�UHGXFLQJ�WKH�ORDG�RQ�WKH�$&�XQLW�DQG�DVVLVWLQJ�WR�F\FOH�WKH�$&�XQLW�RII�HDUOLHU���,I�VHW�XS�WR�FRQWURO�IURP�WKH�XQLWV�UHWXUQ�DLU�
VHQVRU��� 

:H�UHFRPPHQG�WKDW�DOO�V\VWHPV�ZLWK�LQGLYLGXDO�]RQH�WHPSHUDWXUH�FRQWURO�DUH�GHVLJQHG�DQG�FRQILJXUHG�ZLWK�D�E\SDVV�HOHFWURQLF�FRQVWDQW�]RQH�
DQG�ZKHUH�SRVVLEOH�FRQWURO�WKH�$�&�XQLW�IURP�³=RQHV´���6HH�)LJ�&���EHORZ�� 



ϭϮ 

����)L[HG�GXFWHG�FRQVWDQW�DQG�VWDQGDUG�HOHFWURQLF�FRQVWDQW� 

&ŝŐ��Ϭϭ—&ŝǆĞĚ��ƵĐƚĞĚ��ŽŶƐƚĂŶƚ� &ŝŐ��ϬϮ—^ƚĂŶĚĂƌĚ��ůĞĐƚƌŽŶŝĐ��ŽŶƐƚĂŶƚ� 

ƐǇƐƚĞŵ��ŽŶĮŐ 

 



ϭϯ 

����'HGLFDWHG�HOHFWURQLF�FRQVWDQW�	�E\SDVV�HOHFWURQLF�FRQVWDQW 

&ŝŐ��Ϭϯ—�ĞĚŝĐĂƚĞĚ��ůĞĐƚƌŽŶŝĐ��ŽŶƐƚĂŶƚ� &ŝŐ��Ϭϰ—�ǇƉĂƐƐ��ůĞĐƚƌŽŶŝĐ��ŽŶƐƚĂŶƚ� 

dŽƵĐŚ�ƐĐƌĞĞŶ 
dŽƵĐŚ�ƐĐƌĞĞŶ 



ϭϰ 

����,QVWDOODWLRQ� 

����0$&=21(��1DNHG�����-�:LULQJ�OD\RXW�IRU�XS�WR���]RQHV 

�ŽŶĞ�ϭ 

�ŽŶĞ�ϱ 

�ŽŶĞ�ϯ 

�ŽŶĞ�ϳ 

�ŽŶĞ�ϴ 

�ŽŶĞ�ϰ 

�ŽŶĞ�ϲ 

�ŽŶĞ�Ϯ 

��=RQH�V\VWHP�ZLWK�ZLUHOHVV�UHPRWH�FRQWURO�VKRZQ�DERYH 

$�PD[LPXP�RI����]RQHV�FDQ�EH�VXSSRUWHG�E\�RQH�0$&=21(��V\VWHP���$Q\�
WRXFKVFUHHQ��WHPSHUDWXUH�VHQVRU�RU�L6HQVH�FRQWUROOHU�FDQ�EH�DGGHG�DV�DQ�
RSWLRQDO�H[WUD�� 

 

�,�ϰϬϬ&K� 

�,�ϮϮϱ 



ϭϱ 

����0$&=21(��1DNHG�����-�:LULQJ�OD\RXW�IRU�XS�WR����]RQHV 

�ŽŶĞ�ϭ 

�ŽŶĞ�ϱ 

�ŽŶĞ�ϯ 

�ŽŶĞ�ϳ 

�ŽŶĞ�ϴ 

�ŽŶĞ�ϰ 

�ŽŶĞ�ϲ 

�ŽŶĞ�Ϯ 

���=RQH�V\VWHP�ZLWK�ZLUHOHVV�
UHPRWH�FRQWURO�VKRZQ�DERYH���$Q\�
WRXFKVFUHHQ��WHPSHUDWXUH�VHQVRU�RU�
L6HQVH�FRQWUROOHU�FDQ�EH�DGGHG�DV�DQ�
RSWLRQDO�H[WUD 

 

�,��yd 

�ŽŶĞ�ϭϭ 

�ŽŶĞ�ϵ 

�ŽŶĞ�ϭϯ 

�ŽŶĞ�ϭϰ 

�ŽŶĞ�ϭϬ 

�ŽŶĞ�ϭϮ 

�,�ϰϬϬ&K� 

�,�ϮϮϱ 



ϭϲ 

����0$&=21(��1DNHG�����-�:LULQJ�OD\RXW�IRU�XS�WR���]RQHV 

�ŽŶĞ�ϭ 

�ŽŶĞ�ϱ 

�ŽŶĞ�ϯ 

�ŽŶĞ�ϳ 

�ŽŶĞ�ϴ 

�ŽŶĞ�ϰ 

�ŽŶĞ�ϲ 

�ŽŶĞ�Ϯ 

��=RQH�V\VWHP�ZLWK�:L)L�FRQWURO�VKRZQ�
DERYH 

$�PD[LPXP�RI����]RQHV�FDQ�EH�VXSSRUWHG�E\�RQH�
0$&=21(��V\VWHP��$Q\�WRXFKVFUHHQ��WHPSHUDWXUH�
VHQVRU�RU�L6HQVH�FRQWUROOHU�FDQ�EH�DGGHG�DV�DQ�RSWLRQDO�

 

tŝƌĞůĞƐƐ�
�ƌŝĚŐĞ 

�ƵƐƚŽŵĞƌƐ�
ƌŽƵƚĞƌ�Žƌ�
ŵŽĚĞŵ 

B

;ŽƉƟŽŶĂůͿ 
tŝƌĞůĞƐƐ�ZĞƉĞĂƚĞƌƐ� 

R

�ŽǁŶůŽĂĚ�
ƚŚĞ�
D���KE�ϯ�
�ƉƉ�ƚŽ�ǇŽƵƌ�
ƐŵĂƌƚ�ƉŚŽŶĞ�

�,�ϮϮϱ 



ϭϳ 

����0$&=21(��1DNHG�����-�:LULQJ�OD\RXW�IRU�XS�WR����]RQHV 

�ŽŶĞ�ϭ 

�ŽŶĞ�ϱ 

�ŽŶĞ�ϯ 

�ŽŶĞ�ϳ 

�ŽŶĞ�ϴ 

�ŽŶĞ�ϰ 

�ŽŶĞ�ϲ 

�ŽŶĞ�Ϯ 

���=RQH�V\VWHP�ZLWK�:L)L�
FRQWURO�VKRZQ�DERYH���$Q\�
WRXFKVFUHHQ��WHPSHUDWXUH�VHQVRU�RU�
L6HQVH�FRQWUROOHU�FDQ�EH�DGGHG�DV�DQ�
RSWLRQDO�H[WUD 

 

�ŽŶĞ�ϭϭ 

�ŽŶĞ�ϵ 

�ŽŶĞ�ϭϯ 

�ŽŶĞ�ϭϰ 

�ŽŶĞ�ϭϬ 

�ŽŶĞ�ϭϮ 

tŝƌĞůĞƐƐ�
ZĞƉĞĂƚĞƌƐ� 

R

�ŽǁŶůŽĂĚ�
ƚŚĞ�
D���KE�ϯ�
�ƉƉ�ƚŽ�ǇŽƵƌ�
ƐŵĂƌƚ�
ƉŚŽŶĞ�Žƌ�

�,�ϮϮϱ 

�,��yd 



ϭϴ 

����0$&=21(��1DNHG�����-�:LULQJ�OD\RXW�IRU�XS�WR���]RQHV 

�ŽŶĞ�ϭ 

�ŽŶĞ�ϱ 

�ŽŶĞ�ϯ 

�ŽŶĞ�ϳ 

�ŽŶĞ�ϴ 

�ŽŶĞ�ϰ 

�ŽŶĞ�ϲ 

�ŽŶĞ�Ϯ 

 

���hŶŝƚ 

���ƵŶŝƚ�ĐŽŶƚƌŽů�ĐĂďůĞ͘� 

^ĞĞ�ƚĂďůĞ�ĨŽƌ�ůŽĐĂƟŽŶ�
ŽĨ�ĐŽŶŶĞĐƟŽŶ�ŝŶ����
ƵŶŝƚ�;Ϯ͘ϯϬͿ 

DĂŬĞ�ƐƵƌĞ�ǇŽƵ�ŚĂǀĞ�
ƚŚĞ�ĐŽƌƌĞĐƚ�ŵŽĚĞů�
ĨŽƌ�ƚŚĞ�ďƌĂŶĚ�ŽĨ����
ƵŶŝƚ͘� 

��=RQH�V\VWHP�ZLWK�ZLUHOHVV�UHPRWH�FRQWURO�VKRZQ�DERYH 

$�PD[LPXP�RI����]RQHV�FDQ�EH�VXSSRUWHG�E\�RQH�0$&=21(��V\VWHP��
$Q\�WRXFKVFUHHQ��WHPSHUDWXUH�VHQVRU�RU�L6HQVH�FRQWUROOHU�FDQ�EH�DGGHG�
DV�DQ�RSWLRQDO�H[WUD� 

�,�ϰϭϬ&K� 

�,�ϮϮϱ 



ϭϵ 

����0$&=21(��1DNHG�����-�:LULQJ�OD\RXW�IRU�XS�WR����]RQHV 

�ŽŶĞ�ϭ 

�ŽŶĞ�ϱ 

�ŽŶĞ�ϯ 

�ŽŶĞ�ϳ 

�ŽŶĞ�ϴ 

�ŽŶĞ�ϰ 

�ŽŶĞ�ϲ 

�ŽŶĞ�Ϯ 

���=RQH�V\VWHP�ZLWK�ZLUHOHVV�
UHPRWH�FRQWURO�VKRZQ�DERYH���
$Q\�WRXFKVFUHHQ��WHPSHUDWXUH�VHQVRU�
RU�L6HQVH�FRQWUROOHU�FDQ�EH�DGGHG�DV�DQ�
RSWLRQDO�H[WUD 

 

�ŽŶĞ�ϭϭ 

�ŽŶĞ�ϵ 

�ŽŶĞ�ϭϯ 

�ŽŶĞ�ϭϰ 

�ŽŶĞ�ϭϬ 

�ŽŶĞ�ϭϮ 

���hŶŝƚ 

���ƵŶŝƚ�ĐŽŶƚƌŽů�
ĐĂďůĞ͘� 

^ĞĞ�ƚĂďůĞ�ĨŽƌ�
ůŽĐĂƟŽŶ�ŽĨ�
ĐŽŶŶĞĐƟŽŶ�ŝŶ����
ƵŶŝƚ�;Ϯ͘ϯϬͿ 

DĂŬĞ�ƐƵƌĞ�ǇŽƵ�
ŚĂǀĞ�ƚŚĞ�ĐŽƌƌĞĐƚ�
ŵŽĚĞů�ĨŽƌ�ƚŚĞ�
ďƌĂŶĚ�ŽĨ����ƵŶŝƚ͘� 

�,�ϰϭϬ&K� 

�,�ϮϮϱ 

�,��yd 



ϮϬ 

����0$&=21(��1DNHG�����-�:LULQJ�OD\RXW�IRU�XS�WR���]RQHV 

�ŽŶĞ�ϭ 

�ŽŶĞ�ϱ 

�ŽŶĞ�ϯ 

�ŽŶĞ�ϳ 

�ŽŶĞ�ϴ 

�ŽŶĞ�ϰ 

�ŽŶĞ�ϲ 

�ŽŶĞ�Ϯ 

 

���hŶŝƚ 

���ƵŶŝƚ�ĐŽŶƚƌŽů�ĐĂďůĞ͘� 

^ĞĞ�ƚĂďůĞ�ĨŽƌ�ůŽĐĂƟŽŶ�
ŽĨ�ĐŽŶŶĞĐƟŽŶ�ŝŶ����
ƵŶŝƚ�;Ϯ͘ϯϬͿ 

DĂŬĞ�ƐƵƌĞ�ǇŽƵ�ŚĂǀĞ�
ƚŚĞ�ĐŽƌƌĞĐƚ�ŵŽĚĞů�
ĨŽƌ�ƚŚĞ�ďƌĂŶĚ�ŽĨ����
ƵŶŝƚ͘� 

��=RQH�V\VWHP�ZLWK�:L)L�FRQWURO�VKRZQ�DERYH 

$�PD[LPXP�RI����]RQHV�FDQ�EH�VXSSRUWHG�E\�RQH�0$&=21(��
V\VWHP���$Q\�WRXFKVFUHHQ��WHPSHUDWXUH�VHQVRU�RU�L6HQVH�FRQWURO�
OHU�FDQ�EH�DGGHG�DV�DQ�RSWLRQDO�H[WUD� 

� 
tŝƌĞůĞƐƐ�
�ƌŝĚŐĞ 

�ƵƐƚŽŵĞƌƐ�
ƌŽƵƚĞƌ�Žƌ�
ŵŽĚĞŵ 

B

;ŽƉƟŽŶĂůͿ 
tŝƌĞůĞƐƐ�
ZĞƉĞĂƚĞƌƐ� R

�ŽǁŶůŽĂĚ�
ƚŚĞ�
D���KE�ϯ�
�ƉƉ�ƚŽ�ǇŽƵƌ�
ƐŵĂƌƚ�
ƉŚŽŶĞ�Žƌ�

�,�ϮϮϱ 

�,�ϯϮϱη 



Ϯϭ 

����0$&=21(��1DNHG�����-�:LULQJ�OD\RXW�IRU�XS�WR����]RQHV 

�ŽŶĞ�ϭ 

�ŽŶĞ�ϱ 

�ŽŶĞ�ϯ 

�ŽŶĞ�ϳ 

�ŽŶĞ�ϴ 

�ŽŶĞ�ϰ 

�ŽŶĞ�ϲ 

�ŽŶĞ�Ϯ 

���=RQH�V\VWHP�ZLWK�:L)L�
FRQWURO�VKRZQ�DERYH���$Q\�
WRXFKVFUHHQ��WHPSHUDWXUH�VHQVRU�RU�
L6HQVH�FRQWUROOHU�FDQ�EH�DGGHG�DV�DQ�
RSWLRQDO�H[WUD 

 

�ŽŶĞ�ϭϭ 

�ŽŶĞ�ϵ 

�ŽŶĞ�ϭϯ 

�ŽŶĞ�ϭϰ 

�ŽŶĞ�ϭϬ 

�ŽŶĞ�ϭϮ 

���hŶŝƚ 

���ƵŶŝƚ�ĐŽŶƚƌŽů�
ĐĂďůĞ͘� 

^ĞĞ�ƚĂďůĞ�ĨŽƌ�
ůŽĐĂƟŽŶ�ŽĨ�
ĐŽŶŶĞĐƟŽŶ�ŝŶ����
ƵŶŝƚ�;Ϯ͘ϯϬͿ 

DĂŬĞ�ƐƵƌĞ�ǇŽƵ�
ŚĂǀĞ�ƚŚĞ�ĐŽƌƌĞĐƚ�
ŵŽĚĞů�ĨŽƌ�ƚŚĞ�
ďƌĂŶĚ�ŽĨ����ƵŶŝƚ͘� 

;ŽƉƟŽŶĂůͿ 
tŝƌĞůĞƐƐ�
ZĞƉĞĂƚĞƌƐ� R

 
tŝƌĞůĞƐƐ�
�ƌŝĚŐĞ 

�ƵƐƚŽŵĞƌƐ�
ƌŽƵƚĞƌ�Žƌ�
ŵŽĚĞŵ 

B

�ŽǁŶůŽĂĚ�
ƚŚĞ�
D���KE�ϯ�
�ƉƉ�ƚŽ�ǇŽƵƌ�
ƐŵĂƌƚ�
ƉŚŽŶĞ�Žƌ�

�,�ϮϮϱ 

�,��yd 

�,�ϯϮϱη 



ϮϮ 

����0$&=21(��1DQR�����-�:LULQJ�OD\RXW�IRU�XS�WR���]RQHV 

�ŽŶĞ�ϭ 

�ŽŶĞ�ϱ 

�ŽŶĞ�ϯ 

�ŽŶĞ�ϳ 

�ŽŶĞ�ϴ 

�ŽŶĞ�ϰ 

�ŽŶĞ�ϲ 

�ŽŶĞ�Ϯ 

 

���hŶŝƚ 

���ƵŶŝƚ�ĐŽŶƚƌŽů�ĐĂďůĞ͘� 

^ĞĞ�ƚĂďůĞ�ĨŽƌ�ůŽĐĂƟŽŶ�
ŽĨ�ĐŽŶŶĞĐƟŽŶ�ŝŶ����
ƵŶŝƚ�;Ϯ͘ϯϬͿ 

DĂŬĞ�ƐƵƌĞ�ǇŽƵ�ŚĂǀĞ�
ƚŚĞ�ĐŽƌƌĞĐƚ�ŵŽĚĞů�
ĨŽƌ�ƚŚĞ�ďƌĂŶĚ�ŽĨ����
ƵŶŝƚ͘� 

��=RQH�V\VWHP�ZLWK�RQH�1DQR�WRXFKVFUHHQ�VKRZQ�
DERYH 

$�PD[LPXP�RI����]RQHV�FDQ�EH�VXSSRUWHG�E\�RQH�0$&=21(��V\V�
WHP���$Q\�DGGLWLRQDO�WRXFKVFUHHQ��WHPSHUDWXUH�VHQVRU�RU�L6HQVH�
FRQWUROOHU�FDQ�EH�DGGHG�DV�DQ�RSWLRQDO�H[WUD�� 

�,�ϮϮϱ 

�,�ϯϮϱη 



Ϯϯ 

�����0$&=21(��1DQR�����-�:LULQJ�OD\RXW�IRU�XS�WR����]RQHV 

�ŽŶĞ�ϭ 

�ŽŶĞ�ϱ 

�ŽŶĞ�ϯ 

�ŽŶĞ�ϳ 

�ŽŶĞ�ϴ 

�ŽŶĞ�ϰ 

�ŽŶĞ�ϲ 

�ŽŶĞ�Ϯ 

���=RQH�V\VWHP�ZLWK�RQH�1DQR�
WRXFK�VFUHHQ�VKRZQ�DERYH���$Q\�
WRXFKVFUHHQ��WHPSHUDWXUH�VHQVRU�RU�
L6HQVH�FRQWUROOHU�FDQ�EH�DGGHG�DV�DQ�
RSWLRQDO�H[WUD 

 

�ŽŶĞ�ϭϭ 

�ŽŶĞ�ϵ 

�ŽŶĞ�ϭϯ 

�ŽŶĞ�ϭϰ 

�ŽŶĞ�ϭϬ 

�ŽŶĞ�ϭϮ 

���hŶŝƚ 

���ƵŶŝƚ�ĐŽŶƚƌŽů�
ĐĂďůĞ͘� 

^ĞĞ�ƚĂďůĞ�ĨŽƌ�
ůŽĐĂƟŽŶ�ŽĨ�
ĐŽŶŶĞĐƟŽŶ�ŝŶ����
ƵŶŝƚ�;ϭ͘ϭϲͿ 

DĂŬĞ�ƐƵƌĞ�ǇŽƵ�
ŚĂǀĞ�ƚŚĞ�ĐŽƌƌĞĐƚ�
ŵŽĚĞů�ĨŽƌ�ƚŚĞ�
ďƌĂŶĚ�ŽĨ����ƵŶŝƚ͘� 

�,�ϮϮϱ 

�,��yd 

�,�ϯϮϱη 



Ϯϰ 

�����0$&=21(��1DQR�����-�:LULQJ�OD\RXW�XS�WR���]RQHV 

�ŽŶĞ�ϭ 

�ŽŶĞ�ϱ 

�ŽŶĞ�ϯ 

�ŽŶĞ�ϳ 

�ŽŶĞ�ϴ 

�ŽŶĞ�ϰ 

�ŽŶĞ�ϲ 

�ŽŶĞ�Ϯ 

 

���hŶŝƚ 

���ƵŶŝƚ�ĐŽŶƚƌŽů�ĐĂďůĞ͘� 

^ĞĞ�ƚĂďůĞ�ĨŽƌ�ůŽĐĂƟŽŶ�
ŽĨ�ĐŽŶŶĞĐƟŽŶ�ŝŶ����
ƵŶŝƚ�;Ϯ͘ϯϬͿ 

DĂŬĞ�ƐƵƌĞ�ǇŽƵ�ŚĂǀĞ�
ƚŚĞ�ĐŽƌƌĞĐƚ�ŵŽĚĞů�
ĨŽƌ�ƚŚĞ�ďƌĂŶĚ�ŽĨ����
ƵŶŝƚ͘� 

��=RQH�V\VWHP�ZLWK�1DQR�WRXFKVFUHHQ�	�:L)L�FRQWURO�
VKRZQ�DERYH 

$�PD[LPXP�RI����]RQHV�FDQ�EH�VXSSRUWHG�E\�RQH�0$&=21(��V\V�
WHP���$Q\�DGGLWLRQDO�WRXFKVFUHHQ��WHPSHUDWXUH�VHQVRU�RU�L6HQVH�
FRQWUROOHU�FDQ�EH�DGGHG�DV�DQ�RSWLRQDO�H[WUD�� 

;ŽƉƟŽŶĂůͿ 
tŝƌĞůĞƐƐ�
ZĞƉĞĂƚĞƌƐ� R

tŝƌĞůĞƐƐ�
�ƌŝĚŐĞ 

�ƵƐƚŽŵĞƌƐ�
ƌŽƵƚĞƌ�Žƌ�
ŵŽĚĞŵ 

B

�ŽǁŶůŽĂĚ�
ƚŚĞ�
D���KE�ϯ�
�ƉƉ�ƚŽ�ǇŽƵƌ�
ƐŵĂƌƚ�
ƉŚŽŶĞ�Žƌ�

�,�ϮϮϱ 

�,��yd �,�ϯϮϱη 



Ϯϱ 

�����0$&=21(��1DQR�����-�:LULQJ�OD\RXW�IRU�XS�WR����]RQHV 

�ŽŶĞ�ϭ 

�ŽŶĞ�ϱ 

�ŽŶĞ�ϯ 

�ŽŶĞ�ϳ 

�ŽŶĞ�ϴ 

�ŽŶĞ�ϰ 

�ŽŶĞ�ϲ 

�ŽŶĞ�Ϯ 

���=RQH�V\VWHP�ZLWK�1DQR�
FRQWURO�	�:L)L�FRQWURO�VKRZQ�
DERYH���$Q\�WRXFKVFUHHQ��WHPSHUDWXUH�
VHQVRU�RU�L6HQVH�FRQWUROOHU�FDQ�EH�

 

�ŽŶĞ�ϭϭ 

�ŽŶĞ�ϵ 

�ŽŶĞ�ϭϯ 

�ŽŶĞ�ϭϰ 

�ŽŶĞ�ϭϬ 

�ŽŶĞ�ϭϮ 

���hŶŝƚ 

���ƵŶŝƚ�ĐŽŶƚƌŽů�
ĐĂďůĞ͘� 

^ĞĞ�ƚĂďůĞ�ĨŽƌ�
ůŽĐĂƟŽŶ�ŽĨ�
ĐŽŶŶĞĐƟŽŶ�ŝŶ����
ƵŶŝƚ�;Ϯ͘ϯϬͿ 

DĂŬĞ�ƐƵƌĞ�ǇŽƵ�
ŚĂǀĞ�ƚŚĞ�ĐŽƌƌĞĐƚ�
ŵŽĚĞů�ĨŽƌ�ƚŚĞ�
ďƌĂŶĚ�ŽĨ����ƵŶŝƚ͘� 

�;ŽƉƟŽŶĂůͿ 
tŝƌĞůĞƐƐ�
ZĞƉĞĂƚĞƌƐ� R

tŝƌĞůĞƐƐ�
�ƌŝĚŐĞ 

�ƵƐƚŽŵĞƌƐ�
ƌŽƵƚĞƌ�Žƌ�
ŵŽĚĞŵ 

B

�ŽǁŶůŽĂĚ�
ƚŚĞ�
D���KE�ϯ�
�ƉƉ�ƚŽ�ǇŽƵƌ�
ƐŵĂƌƚ�
ƉŚŽŶĞ�Žƌ�

�,�ϮϮϱ 

�,��yd 

�,�ϯϮϱη 



Ϯϲ 

�����0$&=21(��1H[XV�����-�:LULQJ�OD\RXW�XS�WR���]RQHV 

�ŽŶĞ�ϭ 

�ŽŶĞ�ϱ 

�ŽŶĞ�ϯ 

�ŽŶĞ�ϳ 

�ŽŶĞ�ϴ 

�ŽŶĞ�ϰ 

�ŽŶĞ�ϲ 

�ŽŶĞ�Ϯ 

 

���hŶŝƚ 

���ƵŶŝƚ�ĐŽŶƚƌŽů�ĐĂďůĞ͘� 

^ĞĞ�ƚĂďůĞ�ĨŽƌ�ůŽĐĂƟŽŶ�
ŽĨ�ĐŽŶŶĞĐƟŽŶ�ŝŶ����
ƵŶŝƚ�;Ϯ͘ϯϬͿ 

DĂŬĞ�ƐƵƌĞ�ǇŽƵ�ŚĂǀĞ�
ƚŚĞ�ĐŽƌƌĞĐƚ�ŵŽĚĞů�
ĨŽƌ�ƚŚĞ�ďƌĂŶĚ�ŽĨ����
ƵŶŝƚ͘� 

��=RQH�V\VWHP�ZLWK�RQH�1H[XV�WRXFKVFUHHQ�VKRZQ�
DERYH 

$�PD[LPXP�RI����]RQHV�FDQ�EH�VXSSRUWHG�E\�RQH�0$&=21(��
V\VWHP���$Q\�DGGLWLRQDO�WRXFKVFUHHQ��WHPSHUDWXUH�VHQVRU�RU�L6HQVH�
FRQWUROOHU�FDQ�EH�DGGHG�DV�DQ�RSWLRQDO�H[WUD�� 

�,�ϮϮϱ 

�,�ϯϮϱη 



Ϯϳ 

�����0$&=21(��1H[XV�����-�:LULQJ�OD\RXW�IRU�XS�WR����]RQHV 

�ŽŶĞ�ϭ 

�ŽŶĞ�ϱ 

�ŽŶĞ�ϯ 

�ŽŶĞ�ϳ 

�ŽŶĞ�ϴ 

�ŽŶĞ�ϰ 

�ŽŶĞ�ϲ 

�ŽŶĞ�Ϯ 

���=RQH�V\VWHP�ZLWK�RQH�1H[XV�
WRXFKVFUHHQ�VKRZQ�DERYH���$Q\�
WRXFKVFUHHQ��WHPSHUDWXUH�VHQVRU�RU�
L6HQVH�FRQWUROOHU�FDQ�EH�DGGHG�DV�DQ�
RSWLRQDO�H[WUD 

 

�ŽŶĞ�ϭϭ 

�ŽŶĞ�ϵ 

�ŽŶĞ�ϭϯ 

�ŽŶĞ�ϭϰ 

�ŽŶĞ�ϭϬ 

�ŽŶĞ�ϭϮ 

���hŶŝƚ 

���ƵŶŝƚ�ĐŽŶƚƌŽů�
ĐĂďůĞ͘� 

^ĞĞ�ƚĂďůĞ�ĨŽƌ�
ůŽĐĂƟŽŶ�ŽĨ�
ĐŽŶŶĞĐƟŽŶ�ŝŶ����
ƵŶŝƚ�;Ϯ͘ϯϬͿ 

DĂŬĞ�ƐƵƌĞ�ǇŽƵ�
ŚĂǀĞ�ƚŚĞ�ĐŽƌƌĞĐƚ�
ŵŽĚĞů�ĨŽƌ�ƚŚĞ�
ďƌĂŶĚ�ŽĨ����ƵŶŝƚ͘� 

�,�ϮϮϱ 

�,��yd 

�,�ϯϮϱη 



Ϯϴ 

�����0$&=21(��1H[XV�����-�:LULQJ�OD\RXW�XS�WR���]RQHV 

�ŽŶĞ�ϭ 

�ŽŶĞ�ϱ 

�ŽŶĞ�ϯ 

�ŽŶĞ�ϳ 

�ŽŶĞ�ϴ 

�ŽŶĞ�ϰ 

�ŽŶĞ�ϲ 

�ŽŶĞ�Ϯ 

 

���hŶŝƚ 

���ƵŶŝƚ�ĐŽŶƚƌŽů�ĐĂďůĞ͘� 

^ĞĞ�ƚĂďůĞ�ĨŽƌ�ůŽĐĂƟŽŶ�
ŽĨ�ĐŽŶŶĞĐƟŽŶ�ŝŶ����
ƵŶŝƚ�;Ϯ͘ϯϬͿ 

DĂŬĞ�ƐƵƌĞ�ǇŽƵ�ŚĂǀĞ�
ƚŚĞ�ĐŽƌƌĞĐƚ�ŵŽĚĞů�
ĨŽƌ�ƚŚĞ�ďƌĂŶĚ�ŽĨ����
ƵŶŝƚ͘� 

��=RQH�V\VWHP�ZLWK�RQH�1H[XV�WRXFKVFUHHQ�	�:L)L�
FRQWURO�VKRZQ�DERYH 

$�PD[LPXP�RI����]RQHV�FDQ�EH�VXSSRUWHG�E\�RQH�0$&=21(��
V\VWHP���$Q\�DGGLWLRQDO�WRXFKVFUHHQ��WHPSHUDWXUH�VHQVRU�RU�L6HQVH�
FRQWUROOHU�FDQ�EH�DGGHG�DV�DQ�RSWLRQDO�H[WUD�� 

�Z�;ŽƉƟŽŶĂůͿ 
tŝƌĞůĞƐƐ�
ZĞƉĞĂƚĞƌƐ� R

�>ϱ�<� 
tŝƌĞůĞƐƐ�
�ƌŝĚŐĞ 

�ƵƐƚŽŵĞƌƐ�
ƌŽƵƚĞƌ�Žƌ�
ŵŽĚĞŵ 

B

�ŽǁŶůŽĂĚ�
ƚŚĞ�
D���KE�ϯ�
�ƉƉ�ƚŽ�ǇŽƵƌ�
ƐŵĂƌƚ�
ƉŚŽŶĞ�Žƌ�

�,�ϮϮϱ 

�,�ϯϮϱη 



Ϯϵ 

�����0$&=21(��1H[XV�����-�:LULQJ�OD\RXW�IRU�XS�WR����]RQHV 

�ŽŶĞ�ϭ 

�ŽŶĞ�ϱ 

�ŽŶĞ�ϯ 

�ŽŶĞ�ϳ 

�ŽŶĞ�ϴ 

�ŽŶĞ�ϰ 

�ŽŶĞ�ϲ 

�ŽŶĞ�Ϯ 

���=RQH�V\VWHP�ZLWK�RQH�1H[XV�
WRXFKVFUHHQ�	�:L)L�FRQWURO�
VKRZQ�DERYH���$Q\�WRXFKVFUHHQ��
WHPSHUDWXUH�VHQVRU�RU�L6HQVH�FRQWUROOHU�
FDQ�EH�DGGHG�DV�DQ�RSWLRQDO�H[WUD 

 

�ŽŶĞ�ϭϭ 

�ŽŶĞ�ϵ 

�ŽŶĞ�ϭϯ 

�ŽŶĞ�ϭϰ 

�ŽŶĞ�ϭϬ 

�ŽŶĞ�ϭϮ 

���hŶŝƚ 

���ƵŶŝƚ�ĐŽŶƚƌŽů�
ĐĂďůĞ͘� 

^ĞĞ�ƚĂďůĞ�ĨŽƌ�
ůŽĐĂƟŽŶ�ŽĨ�
ĐŽŶŶĞĐƟŽŶ�ŝŶ����
ƵŶŝƚ�;Ϯ͘ϯϬͿ 

DĂŬĞ�ƐƵƌĞ�ǇŽƵ�
ŚĂǀĞ�ƚŚĞ�ĐŽƌƌĞĐƚ�
ŵŽĚĞů�ĨŽƌ�ƚŚĞ�
ŵĂŬĞ�ŽĨ����ƵŶŝƚ͘� 

;ŽƉƟŽŶĂůͿ 
tŝƌĞůĞƐƐ�
ZĞƉĞĂƚĞƌƐ� R

� 
tŝƌĞůĞƐƐ�
�ƌŝĚŐĞ 

�ƵƐƚŽŵĞƌƐ�
ƌŽƵƚĞƌ�Žƌ�
ŵŽĚĞŵ 

B

�ŽǁŶůŽĂĚ�
ƚŚĞ�
D���KE�ϯ�
�ƉƉ�ƚŽ�ǇŽƵƌ�
ƐŵĂƌƚ�
ƉŚŽŶĞ�Žƌ�

�,�ϮϮϱ 

�,��yd 

�,�ϯϮϱη 



ϯϬ 

�����6WDQG�DORQH�9$9�V\VWHPV�-�:LULQJ�OD\RXW�IRU�W\SLFDO���]RQH�
V\VWHP 

��=RQH�V\VWHP�VKRZQ�DERYH���&9$9�� 

$�PD[LPXP�RI����]RQHV�DQG����L6HQVH�FRQWUROOHUV��FDQ�EH�VXSSRUWHG�E\�RQH�
0$&=21(��V\VWHP��)RU�&9$9��WR�&9$9��QR�&1(0�LV�UHTXLUHG� 

 

 

�E�D 

EĞƚǁŽƌŬ��ǆƚĞŶƐŝŽŶ�DŽĚƵůĞ 

^��dĞŵƉ�^ĞŶƐŽƌ 

���K 
ŝ^ĞŶƐĞ�ǁŝƌĞĚ�
�ŽŶĞ�
�ŽŶƚƌŽůůĞƌƐ�
ǁŝƚŚ�
ƚĞŵƉĞƌĂƚƵƌĞ�
ĂŶĚ�ŽĐĐƵƉĂŶĐǇ�
ƐĞŶƐŽƌ�;DĂǆ�ϭϮ�
ƉĞƌ�ƐǇƐƚĞŵͿ 

�,�ϮϮϱ 

�ŽŶĞ�ϭ 

�ŽŶĞ�ϯ 

�ŽŶĞ�ϰ 

�ŽŶĞ�Ϯ 



ϯϭ 

�����2SWLRQDO�HTXLSPHQW�IRU�ZLUHOHVV�WHPSHUDWXUH�FRQWUROOHG�]RQHV� 

��d^ 
/ŶƐƚĂůůĞĚ�ŝŶƚŽ�ƚŚĞ�
ƐƵƉƉůǇ�Ăŝƌ�ĚƵĐƚ�Žī�
ƚŚĞ�ĨĂŶ�ĐŽŝů�ƵŶŝƚ͘�
DƵƐƚ�ďĞ�ŝŶƐƚĂůůĞĚ�ŽŶ�
Ăůů�ǌŽŶĞ�
ƚĞŵƉĞƌĂƚƵƌĞ�
ĐŽŶƚƌŽůůĞĚ�ƐǇƐƚĞŵƐ 

�Z&^�;ŽƉƟŽŶĂůͿ 
tŝƌĞůĞƐƐ�dĞŵƉĞƌĂƚƵƌĞ�
^ĞŶƐŽƌƐ�;DĂǆ�ϭϰ�ƉĞƌ�
ƐǇƐƚĞŵͿ ;ŽƉƟŽŶĂůͿ 

tŝƌĞůĞƐƐ�ZĞƉĞĂƚĞƌƐ� 
dŽ�ĞǆƚĞŶĚ�ǁŝƌĞůĞƐƐ�
ƌĂŶŐĞ R

WŽǁĞƌ�ƐƵƉƉůǇ͕��ŽŶĞ�
ŵŽƚŽƌƐ�ĂŶĚ��,��yd͕�
ƌĞŵŽƚĞ�ĐŽŶƚƌŽůƐ�ĂŶĚ�
ƚŽƵĐŚƐĐƌĞĞŶƐ��ŶŽƚ�
ƐŚŽǁŶ�ĨŽƌ�ĐůĂƌŝƚǇ 

�,�ϮϮϱ 



ϯϮ 

�����2SWLRQDO�HTXLSPHQW�IRU�ZLUHG�WHPSHUDWXUH�VHQVRUV� 

��d^ 
/ŶƐƚĂůůĞĚ�ŝŶƚŽ�ƚŚĞ�
ƐƵƉƉůǇ�Ăŝƌ�ĚƵĐƚ�Žī�
ƚŚĞ�ĨĂŶ�ĐŽŝů�ƵŶŝƚ͘�
DƵƐƚ�ďĞ�ŝŶƐƚĂůůĞĚ�ŽŶ�
Ăůů�ǌŽŶĞ�
ƚĞŵƉĞƌĂƚƵƌĞ�
ĐŽŶƚƌŽůůĞĚ�ƐǇƐƚĞŵƐ 

�^�;ŽƉƟŽŶĂůͿ 
tŝƌĞĚ�dĞŵƉĞƌĂƚƵƌĞ�
^ĞŶƐŽƌƐ�;DĂǆ�ϭϰ�ƉĞƌ�
ƐǇƐƚĞŵͿ� 

�t^D�;ŽƉƟŽŶĂůͿ 
/ŶƐƚĂůů�^ĞŶƐŽƌ�DŽĚƵůĞ�
ƚŽ�ĂůůŽǁ�ĨŽƌ�tŝƌĞĚ�
ƚĞŵƉĞƌĂƚƵƌĞ�ƐĞŶƐŽƌƐ��
;�^Ϳ� 

�t^D 

tŝƌĞĚ�^ĞŶƐŽƌ�DŽĚƵůĞ 

WŽǁĞƌ�ƐƵƉƉůǇ͕��ŽŶĞ�
ŵŽƚŽƌƐ�ĂŶĚ��,��yd͕�
ƌĞŵŽƚĞ�ĐŽŶƚƌŽůƐ�ĂŶĚ�
ƚŽƵĐŚƐĐƌĞĞŶƐ��ŶŽƚ�
ƐŚŽǁŶ�ĨŽƌ�ĐůĂƌŝƚǇ 

�,�ϮϮϱ 



ϯϯ 

�����2SWLRQDO�HTXLSPHQW�IRU�L6HQVH�WHPSHUDWXUH�DQG�RFFXSDQF\�
FRQWUROOHG�]RQHV� 

��d^ 
/ŶƐƚĂůůĞĚ�ŝŶƚŽ�ƚŚĞ�
ƐƵƉƉůǇ�Ăŝƌ�ĚƵĐƚ�Žī�
ƚŚĞ�ĨĂŶ�ĐŽŝů�ƵŶŝƚ͘�
DƵƐƚ�ďĞ�ŝŶƐƚĂůůĞĚ�ŽŶ�
Ăůů�ǌŽŶĞ�
ƚĞŵƉĞƌĂƚƵƌĞ�
ĐŽŶƚƌŽůůĞĚ�ƐǇƐƚĞŵƐ 

���K��ŝ^ĞŶƐĞ
;ŽƉƟŽŶĂůͿ 
tŝƌĞĚ��ŽŶĞ�
�ŽŶƚƌŽůůĞƌƐ�
ǁŝƚŚ�
ƚĞŵƉĞƌĂƚƵƌĞ�
ĂŶĚ�ŽĐĐƵƉĂŶĐǇ�
ƐĞŶƐŽƌ�;DĂǆ�ϭϮ�
ƉĞƌ�ƐǇƐƚĞŵͿ 

 �E�D�;ŽƉƟŽŶĂůͿ 
/ŶƐƚĂůů�EĞƚǁŽƌŬ�
�ǆƚĞŶƐŝŽŶ�DŽĚƵůĞ�ƚŽ�

ƉƌŽǀŝĚĞ�ĂĚĚŝƟŽŶĂů�
ŶĞƚǁŽƌŬ�ƉŽƌƚƐ�ŝĨ�
ƌĞƋƵŝƌĞĚ 

WŽǁĞƌ�ƐƵƉƉůǇ͕��ŽŶĞ�
ŵŽƚŽƌƐ�ĂŶĚ��,��yd�
ŶŽƚ�ƐŚŽǁŶ�ĨŽƌ�ĐůĂƌŝƚǇ 

�E�D 

EĞƚǁŽƌŬ��ǆƚĞŶƐŝŽŶ�DŽĚƵůĞ 

�,�ϮϮϱ 



ϯϰ 

�����2SWLRQDO�HTXLSPHQW�IRU�FRORXU�WRXFK�VFUHHQ�WHPSHUDWXUH�
FRQWUROOHG�]RQHV� 

��d^ 
/ŶƐƚĂůůĞĚ�ŝŶƚŽ�ƚŚĞ�
ƐƵƉƉůǇ�Ăŝƌ�ĚƵĐƚ�Žī�
ƚŚĞ�ĨĂŶ�ĐŽŝů�ƵŶŝƚ͘�
DƵƐƚ�ďĞ�ŝŶƐƚĂůůĞĚ�ŽŶ�
Ăůů�ǌŽŶĞ�
ƚĞŵƉĞƌĂƚƵƌĞ�
ĐŽŶƚƌŽůůĞĚ�ƐǇƐƚĞŵƐ 

 �E�D�;ŽƉƟŽŶĂůͿ 
/ŶƐƚĂůů�EĞƚǁŽƌŬ�
�ǆƚĞŶƐŝŽŶ�DŽĚƵůĞ�ƚŽ�

ƉƌŽǀŝĚĞ�ĂĚĚŝƟŽŶĂů�
ŶĞƚǁŽƌŬ�ƉŽƌƚƐ�ŝĨ�
ƌĞƋƵŝƌĞĚ 

WŽǁĞƌ�ƐƵƉƉůǇ͕��ŽŶĞ�
ŵŽƚŽƌƐ�ĂŶĚ��,��yd�
ŶŽƚ�ƐŚŽǁŶ�ĨŽƌ�ĐůĂƌŝƚǇ 

EĞǆƵƐ�
ĐŽůŽƵƌ�ƚŽƵĐŚ�
ƐĐƌĞĞŶ 

EĂŶŽ�ĐŽůŽƵƌ�
ƚŽƵĐŚ�ƐĐƌĞĞŶ 

�E�D 

�,�ϮϮϱ 



ϯϱ 

�����([DPSOH�RI�GLIIHUHQW�W\SHV�RI�WHPSHUDWXUH�VHQVRUV�RQ�D�
VLQJOH�V\VWHP 

��d^ 
/ŶƐƚĂůůĞĚ�ŝŶƚŽ�ƚŚĞ�
ƐƵƉƉůǇ�Ăŝƌ�ĚƵĐƚ�Žī�
ƚŚĞ�ĨĂŶ�ĐŽŝů�ƵŶŝƚ͘�
DƵƐƚ�ďĞ�ŝŶƐƚĂůůĞĚ�ŽŶ�
Ăůů�ǌŽŶĞ�
ƚĞŵƉĞƌĂƚƵƌĞ�
ĐŽŶƚƌŽůůĞĚ�ƐǇƐƚĞŵƐ 

��d^>�Ϳ 
/ŶƐƚĂůů�

ĂĚĚŝƟŽŶĂů�
ĐŽůŽƵƌ�ƚŽƵĐŚ�

ƐĐƌĞĞŶƐ�ŝŶ�
ǌŽŶĞƐ�

ƌĞƋƵŝƌŝŶŐ�
ƚĞŵƉĞƌĂƚƵƌĞ�

ĐŽŶƚƌŽů͘ 
;DĂǆ�ϭϮͿ 

tŝƌĞĚ�dĞŵƉĞƌĂƚƵƌĞ�
^ĞŶƐŽƌƐ�;DĂǆ�ϭϮ�ƉĞƌ�
ƐǇƐƚĞŵͿ� 

���K 
�ŝ^ĞŶƐĞ 
tŝƌĞĚ��ŽŶĞ�
�ŽŶƚƌŽůůĞƌƐ�
ǁŝƚŚ�
ƚĞŵƉĞƌĂƚƵƌĞ�
ĂŶĚ�ŽĐĐƵƉĂŶĐǇ�
ƐĞŶƐŽƌ�;DĂǆ�ϭϮ�
ƉĞƌ�ƐǇƐƚĞŵͿ 

�ŽŶŶĞĐƚ�^ĞŶƐŽƌ�
ŵŽĚƵůĞ�ƚŽ�ĂŶǇ�
ŶĞƚǁŽƌŬ�ƉŽƌƚ�ŝŶ�ƚŚĞ�
ƐǇƐƚĞŵ�;D���KE�ϯ�
EĞƚ�ƉŽƌƚ 

 �Z&^ 
tŝƌĞůĞƐƐ�dĞŵƉĞƌĂƚƵƌĞ�
^ĞŶƐŽƌƐ�;DĂǆ�ϭϰ�ƉĞƌ�
ƐǇƐƚĞŵͿ �E�D� 

/ŶƐƚĂůů�EĞƚǁŽƌŬ�
�ǆƚĞŶƐŝŽŶ�DŽĚƵůĞ�ƚŽ�

ƉƌŽǀŝĚĞ�ĂĚĚŝƟŽŶĂů�
ŶĞƚǁŽƌŬ�ƉŽƌƚƐ�ŝĨ�
ƌĞƋƵŝƌĞĚ 

 
tŝƌĞůĞƐƐ�ƌĞƉĞĂƚĞƌƐ�
dŽ�ĞǆƚĞŶĚ�ǁŝƌĞůĞƐƐ�

ƌĂŶŐĞ 

R

WŽǁĞƌ�ƐƵƉƉůǇ͕��ŽŶĞ�
ŵŽƚŽƌƐ�ĂŶĚ��,��yd�
ŶŽƚ�ƐŚŽǁŶ�ĨŽƌ�ĐůĂƌŝƚǇ 

�t^D� 
/ŶƐƚĂůů�tŝƌĞĚ�^ĞŶƐŽƌ�
DŽĚƵůĞ�ƚŽ�ĂůůŽǁ�ĨŽƌ�
tŝƌĞĚ�ƚĞŵƉĞƌĂƚƵƌĞ�
ƐĞŶƐŽƌƐ��;�^Ϳ� 

EĂŶŽ�ĐŽůŽƵƌ�
ƚŽƵĐŚ�ƐĐƌĞĞŶ 

�,�ϮϮϱ 

�E�D 

�t^D 

tŝƌĞĚ�^ĞŶƐŽƌ�DŽĚƵůĞ 



ϯϲ 

�����2SWLRQDO�HTXLSPHQW�IRU�UXQQLQJ�PXOWLSOH�V\VWHPV�IURP�D�
VLQJOH�0$&=21(��1H[XV�VFUHHQ� 

 

�/^D�;ŽƉƟŽŶĂůͿ 
/ŶƐƚĂůů�D���KE�ϯ�ƐǇƐƚĞŵ�
ŵƵůƟƉůĞǆĞƌ�ƚŽ�ĚŝƐƉůĂǇ�ƵƉ�
ƚŽ�ϱ�ƐǇƐƚĞŵƐ�ŽŶ�Ă�ƐŝŶŐůĞ�

ƚŽƵĐŚ�ƐĐƌĞĞŶ͘����
ŵĂǆŝŵƵŵ�ŽĨ�ϯ�ǆ�EĞǆƵƐ͛�
ĐĂŶ�ďĞ�ĐŽŶŶĞĐƚĞĚ�ƚŽ�Ă�

�/^D 

WŽǁĞƌ�ƐƵƉƉůǇ͕��ŽŶĞ�
ŵŽƚŽƌƐ�ĂŶĚ��,��yd�
ŶŽƚ�ƐŚŽǁŶ�ĨŽƌ�ĐůĂƌŝƚǇ 

EĞǆƵƐ�ĐŽůŽƵƌ�
ƚŽƵĐŚ�ƐĐƌĞĞŶ�ǁŝůů�

ĚŝƐƉůĂǇ�ďŽƚŚ�
ƐǇƐƚĞŵƐ�ϭ�ĂŶĚ�

ƐǇƐƚĞŵ�Ϯ� 

EĂŶŽ�ĐŽůŽƵƌ�
ƚŽƵĐŚ�ƐĐƌĞĞŶ�

ƐĞƌǀŝŶŐ�
^ǇƐƚĞŵ�Ϯ�ŽŶůǇ 

�/^D 

^ǇƐƚĞŵ�ϭ ^ǇƐƚĞŵ�Ϯ 

EŽƚĞƐ͗ 
 
ϭ͘ tŚĞŶ�ƵƐŝŶŐ�ƚŚĞ�

ŵƵůƟƉůĞǆĞƌ͕�ǇŽƵ�ĐĂŶŶŽƚ�
ƵƐĞ�ƚŚĞ�ŝŶ-ďƵŝůƚ�ƐĐƌĞĞŶ͕�
ƚĞŵƉĞƌĂƚƵƌĞ�ƐĞŶƐŽƌ͕��ŝŶ�
ĂŶǇ�EĞǆƵƐ�ƐĐƌĞĞŶƐ�
ĐŽŶŶĞĐƚĞĚ�ƚŽ�ƚŚĞ�
ŵƵůƟƉůĞǆĞƌ͘ 

Ϯ͘ dŚĞ��,�ϮϮϱ�ƉůƵŐŐĞĚ�ŝŶƚŽ�
ƚŚĞ�ƉŽƌƚ�ůĂďĞůůĞĚ�͞��Wh�
ϭ͟�ǁŝůů�ďĞ�ĚŝƐƉůĂǇĞĚ�ĮƌƐƚ�
ŽŶ�ƚŚĞ�EĞǆƵƐ�ƚŽƵĐŚ�
ƐĐƌĞĞŶ͘ 

ϯ͘ zŽƵ�ĐĂŶ�ŽŶůǇ�ƵƐĞ�Ă�EĞǆƵƐ�
ƚŽƵĐŚ�ƐĐƌĞĞŶ�ŽŶ�Ă��/^D͘��
EĂŶŽ�ƚŽƵĐŚ�ƐĐƌĞĞŶ�ĂƌĞ�
ŶŽƚ�ƐƵŝƚĂďůĞ�ĨŽƌ�ƚŚŝƐ�
ƉƵƌƉŽƐĞ͘ 

�,�ϮϮϱ �,�ϮϮϱ 



ϯϳ 

�����2SWLRQDO�HTXLSPHQW�IRU�ZLUHG�:L)L�&RQWURO�RI�V\VWHP 

� 
tŝƌĞĚ�
�ƌŝĚŐĞ 

�ƵƐƚŽŵĞƌƐ�
ƌŽƵƚĞƌ�Žƌ�
ŵŽĚĞŵ 

�'�Ϯ�ϯϱ 
dŚŝƐ�ƐƉĞĐŝĂů�ĐĂďůĞ�ŝƐ�ƐƉĞĐŝĮĐ�ĨŽƌ�
ĐŽŶŶĞĐƟŶŐ�ƚŚĞ��Wh�ĂŶĚ�tŝƌĞĚ�

�ƌŝĚŐĞ� 

B

WŽǁĞƌ�ƐƵƉƉůǇ͕��ŽŶĞ�
ŵŽƚŽƌƐ�ĂŶĚ��,��yd�
ŶŽƚ�ƐŚŽǁŶ�ĨŽƌ�ĐůĂƌŝƚǇ 

�ƚŚĞƌŶĞƚ 

�ŽǁŶůŽĂĚ�ƚŚĞ�
D���KE�ϯ��ƉƉ�ƚŽ�
ǇŽƵƌ�ƐŵĂƌƚ�ƉŚŽŶĞ�Žƌ�
ƚĂďůĞƚ͘ 

�,�ϮϮϱ 



ϯϴ 

�����2SWLRQDO�HTXLSPHQW�IRU�ZLUHOHVV�:L)L�FRQWURO�RI�V\VWHP 

�Z/�'�� 
tŝƌĞůĞƐƐ�
�ƌŝĚŐĞ 

�ƵƐƚŽŵĞƌƐ�
ƌŽƵƚĞƌ�Žƌ�
ŵŽĚĞŵ 

B

�Z�;ŽƉƟŽŶĂůͿ 
tŝƌĞůĞƐƐ�ZĞƉĞĂƚĞƌƐ� 

R

WŽǁĞƌ�ƐƵƉƉůǇ͕��ŽŶĞ�
ŵŽƚŽƌƐ�ĂŶĚ��,��yd�
ŶŽƚ�ƐŚŽǁŶ�ĨŽƌ�ĐůĂƌŝƚǇ 

�ŽǁŶůŽĂĚ�ƚŚĞ�
D���KE�ϯ��ƉƉ�ƚŽ�
ǇŽƵƌ�ƐŵĂƌƚ�ƉŚŽŶĞ�Žƌ�
ƚĂďůĞƚ͘ 

�,�ϮϮϱ 



ϯϵ 

 

�����0$&=21(������WR�����-�2SWLRQDO�HTXLSPHQW�IRU�L6DYH� 
DGGLWLRQ�XS�WR���]RQHV 

1RWH� 

:KHQ�WKH�L6DYH�RSWLRQ�LV�XVHG�ZLWK�DQ���]RQH��V\VWHP�LW�LV�OLPLWHG�WR�D�
PD[LPXP�RI���=RQHV 

ZĞƚƵƌŶ 
��ŝƌ��ĂŵƉĞƌ�ϭ 

ZĞƚƵƌŶ 
��ŝƌ��ĂŵƉĞƌ�Ϯ 

KƵƚƐŝĚĞ��ŝƌ 
��ŝƌ��ĂŵƉĞƌ�ϭ 

KƵƚƐŝĚĞ��ŝƌ 
��ŝƌ��ĂŵƉĞƌ�Ϯ 

���< 

8VH�=RQH���SRUW�RQ�&+&����IRU�2XWVLGH�$LU�GDPSHUV 8VH�=RQH���SRUW�RQ�&+&����IRU�5HWXUQ�$LU�GDPS�

WŽǁĞƌ�ƐƵƉƉůǇ͕��ŽŶĞ�
ŵŽƚŽƌƐ�ĂŶĚ��,��yd�
ŶŽƚ�ƐŚŽǁŶ�ĨŽƌ�ĐůĂƌŝƚǇ 

���< 

�,�ϮϮϱ 

�,�ϯϮϱη 



ϰϬ 

 

�����0$&=21(������WR�����-�2SWLRQDO�HTXLSPHQW�IRU�L6DYH� 

DGGLWLRQ�XS�WR����]RQHV 

1RWH� 

:KHQ�WKH�L6DYH�RSWLRQ�LV�XVHG�ZLWK�WKH�&+&(;7�WKH�0$&=21(��V\VWHP�LV�
OLPLWHG�WR�D�PD[LPXP�RI����=RQHV 

ZĞƚƵƌŶ 
��ŝƌ��ĂŵƉĞƌ�ϭ 

ZĞƚƵƌŶ 
��ŝƌ��ĂŵƉĞƌ�Ϯ 

KƵƚƐŝĚĞ��ŝƌ 
��ŝƌ��ĂŵƉĞƌ�ϭ 

KƵƚƐŝĚĞ��ŝƌ 
��ŝƌ��ĂŵƉĞƌ�Ϯ 

���< 

8VH�=RQH����SRUW�RQ�&+&(;7�IRU�2XWVLGH�
$LU�GDPSHUV 

8VH�=RQH����SRUW�RQ�&+&(;7�IRU�5HWXUQ�
$LU�GDPSHUV 

WŽǁĞƌ�ƐƵƉƉůǇ͕��ŽŶĞ�
ŵŽƚŽƌƐ�ĂŶĚ��,��yd�
ŶŽƚ�ƐŚŽǁŶ�ĨŽƌ�ĐůĂƌŝƚǇ 

���< 

�,�ϮϮϱ 

�,��yd 

�,�ϯϮϱη 



ϰϭ 

 

�����2SWLRQDO�HTXLSPHQW�IRU�(WKHUQHW�+RPH�$XWRPDWLRQ�FRQQHFWLRQ 

� 
�ƌŝĚŐĞ 

,ŽŵĞ�
�ƵƚŽŵĂƟŽŶ�
^ǇƐƚĞŵ 

�'�Ϯ�ϯϱ 
dŚŝƐ�ƐƉĞĐŝĂů�ĐĂďůĞ�ŝƐ�ƐƉĞĐŝĮĐ�ĨŽƌ�
ĐŽŶŶĞĐƟŶŐ�ƚŚĞ��,�ϮϮϱ�ĂŶĚ�

tŝƌĞĚ��ƌŝĚŐĞ� 

B

WŽǁĞƌ�ƐƵƉƉůǇ͕��ŽŶĞ�
ŵŽƚŽƌƐ�ĂŶĚ��,��yd�
ŶŽƚ�ƐŚŽǁŶ�ĨŽƌ�ĐůĂƌŝƚǇ 

�ƚŚĞƌŶĞƚ 

KƉƟŽŶĂů�ǁŝƌĞůĞƐƐ�
ĐŽŵŵƵŶŝĐĂƟŽŶƐ�ďĞƚǁĞĞŶ�

�Z/�'��ĂŶĚ��,�ϮϮϱ� 

�,�ϮϮϱ 



ϰϮ 

ϯ��ƵƩŽŶ�
tŝƌĞůĞƐƐ�ŝ>ŝŐŚƚ�
ƐǁŝƚĐŚ 
ǁŝƚŚ�ŽĐĐƵƉĂŶĐǇ�
ůŝŐŚƚ�ŝŶƚĞŶƐŝƚǇ�Θ�
���ƚĞŵƉ�ƐĞŶƐŽƌ 

�����,QWHJUDWHG�0$&=21(��$�&��/LJKWV��*DUGHQ�,UULJDWLRQ�	�
6HFXULW\ 

$�PD[LPXP�RI����5HWLFXODWLRQ�VWDWLRQV�����$&�]RQHV�������OLJKWV���SRZHU�
SRLQWV���JDUDJH�GRRUV�DQG����FRORXU�WRXFK�VFUHHQV�FDQ�EH�VXSSRUWHG�E\�RQH�
0$&=21(���V\VWHP� 

�ƵƐƚŽŵĞƌƐ�ƌŽƵƚĞƌ�Žƌ�
ŵŽĚĞŵ 

� 
tŝƌĞůĞƐƐ 
�ƌŝĚŐĞ 

B

ƚĂďůĞƚ 

;ŽƉƟŽŶĂůͿ 
tŝƌĞůĞƐƐ�
ZĞƉĞĂƚĞƌƐ� 

R

>ŝŐŚƚƐ� 
;DĂǆ�ϭϮϴͿ 

�dϮϰ�� 

���hŶŝƚ 

D���KE�ϯ����ĐŽŶƚƌŽů 
;DĂǆ�ϭϰ��ŽŶĞƐͿ 

�Z&^�;ŽƉƟŽŶĂůͿ 
tŝƌĞůĞƐƐ�
dĞŵƉĞƌĂƚƵƌĞ�
^ĞŶƐŽƌƐ�� 

tŝƌĞůĞƐƐ�
ƉŽǁĞƌ�
ƉŽŝŶƚƐ 

'ĂƌĂŐĞ�
ĚŽŽƌ�

ĐŽŶƚƌŽů 

tŝƌĞůĞƐƐ�ŐĂƌĚĞŶ�
ŝƌƌŝŐĂƟŽŶ 

;DĂǆ�Ϯϰ�ƐƚĂƟŽŶƐͿ 
;ŽƉƟŽŶĂůͿ 
tŝƌĞůĞƐƐ����
ƌĞŵŽƚĞ�
ĐŽŶƚƌŽů 

'ŽŽŐůĞ�,ŽŵĞ 

�ƉƉůĞ�tĂƚĐŚ 

/&ddd 

^ŵĂƌƚ�ƉŚŽŶĞ 

�,�ϮϮϱ 

�,�ϯϮϱη 



ϰϯ 

�����0$&=21(��-�:LULQJ�FRQQHFWLRQ�WR�$&�XQLWV� 

8QLW�0DNH &RQQHFWLRQ 

0+, 7DNH��WKH�5HPRWH�&RQWUROOHU�ZLUH�IURP�WKH�IDQ�
FRLO�XQLW�DQG�FRQQHFW�LW�WR�WKH�$&�8QLW�&RQWURO�
&DEOH�RQ�WKH��&+&������&+&���0+,� 

3DQDVRQLF 7DNH��WKH�$���%�FRQWURO�ZLUH�IURP�WKH�IDQ�FRLO�
XQLW��DQG�FRQQHFW�LW�WR�WKH�$&�8QLW�&RQWURO�
&DEOH�RQ�WKH��&+&������&+&���3� 

5LQQDL 6HH�GHWDLOHG�LQVWUXFWLRQV�RQ��������SDJH��� 

6DPVXQJ
 7DNH��WKH��)����)��FRQWURO�ZLUH�IURP�WKH�IDQ�FRLO�
XQLW��DQG�FRQQHFW�LW�WR�WKH�$&�8QLW�&RQWURO�
&DEOH�RQ�WKH��&+&������&+&���6��7KLV�
FRQQHFWLRQ�UHTXLUHV�WKH�FRUUHFW�SRODULW\��6HH�
GHWDLOHG�LQVWUXFWLRQV�RQ���������SDJH��� 

7HPSHU]RQH 6HH�GHWDLOHG�LQVWUXFWLRQV�RQ���������SDJH��� 

7RVKLED 7DNH��WKH�$���%�FRQWURO�ZLUH�IURP�WKH�IDQ�FRLO�
XQLW���DQG�FRQQHFW�LW�WR�WKH�$&�8QLW�&RQWURO�
&DEOH�RQ�WKH�&+&������&+&���7� 

<RUN
 6HH�GHWDLOHG�LQVWUXFWLRQV�RQ���������SDJH��� 

8QLYHUVDO�&RQWURO�
0RGXOH 

7KH�XQLYHUVDO�FRQWURO�PRGXOH�FRYHUV�XQLWV�ZLWK�
VWDQGDUG���9�FRQWURO��6HH�GHWDLOHG�LQVWUXFWLRQV�
RQ������WR��������SDJHV���-��� 

8QLW�0DNH &RQQHFWLRQ 

$FWURQ
 6HH�GHWDLOHG�LQVWUXFWLRQV�RQ��������SDJH��� 

'DLNLQ 7DNH��WKH�3����3��FRQWURO�ZLUH�IURP�WKH�IDQ�FRLO�
XQLW���DQG�FRQQHFW�LW�WR�WKH�0$&=21(��
&+&������&+&���' 

)XMLWVX
 'R�QRW�FRQQHFW�WKH���9�ZLUH�WR�WKH�
0$&=21(���8VXDOO\�5HG���&RQQHFW�WKH�EODFN�
DQG�ZKLWH�ZLUHV�IURP�WKH�IDQ�FRLO�XQLW�WR�
0$&=21(��&+&������&+&���) 

+DLHU 6HH�GHWDLOHG�LQVWUXFWLRQV�RQ��������SDJH��� 

+LWDFKL 7DNH��WKH�$���%�FRQWURO�ZLUH�IURP�WKH�IDQ�FRLO�
XQLW��DQG�FRQQHFW�LW�WR�WKH�0$&=21(��
&+&������&+&���+ 

6HH�GHWDLOHG�LQVWUXFWLRQV�RQ��������SDJH��� 

.DGHQ 6HH�GHWDLOHG�LQVWUXFWLRQV�RQ��������SDJH��� 

.HOYLQDWRU 6HH�GHWDLOHG�LQVWUXFWLRQV�RQ��������SDJH��� 

/* 6HH�GHWDLOHG�LQVWUXFWLRQV�RQ��������SDJH��� 

0LGHD 6HH�GHWDLOHG�LQVWUXFWLRQV�RQ��������SDJH��� 

0LWVXELVKL�(OHFWULF 7DNH��WKH�5HPRWH�&RQWUROOHU��$���%��FRQWURO�
ZLUH�IURP�WKH�IDQ�FRLO�XQLW�DQG�FRQQHFW�LW�WR�WKH�
$&�8QLW�&RQWURO�&DEOH�RQ�WKH��&+&������
&+&���0� 

%UDHPDU 6HH�GHWDLOHG�LQVWUXFWLRQV�RQ��������SDJH��� 


�&HUWDLQ�PRGHOV�RQO\��&KHFN�ZLWK�+9$&�&RQVROLGDWHG�IRU�FRPSDWLELOLW\�SULRU�WR�
RUGHULQJ 



ϰϰ 

�������0$&=21(��-�:LULQJ�FRQQHFWLRQ�WR�$FWURQ�XQLWV� 
8QLW�0DNH &RQQHFWLRQ 
$FWURQ���8OWUD�6OLP�ORZ�SURILOH�VHULHV�RQO\� 

,QGRRU�0RGHO���2XWGRRU�PRGHO 

/5(-���$6���85&-���$6����NZ�� 

/5(-���$6���85&-���$6�����NZ�� 

/5(-���$6���85&-���$6����NZ�� 

�� &RQQHFW�D�VKLHOGHG����FRUH��WZLVWHG�SDLU�FRQWURO�FDEOH�IURP�WKH��&+&������&+&���$�WR�WKH��
;���<�LQ�WKH�IDQ�FRLO�XQLW���7KLV�FDEOH�DQG�FRQQHFWRU�LV�VXSSOLHG�E\�$FWURQ���3RODULW\�LV�
FULWLFDO�VHH�)LJ��L���-��	��.��EHORZ��IRU�FRUUHFW�FRQQHFWLRQ� 

^ŚŝĞůĚĞĚ͕�Ϯ�ĐŽƌĞ͕�
ƚǁŝƐƚĞĚ�ƉĂŝƌ��ĐŽŶƚƌŽů�
ĐĂďůĞ�;ŶŽƚ�ƐƵƉƉůŝĞĚͿ 

&ŝŐ�;<Ϳ�-�D���KE�ϯ��,�ϮϮϱ�ͬ�
�,�ϯϮϱ� 

�ŽƌƌĞĐƚ�ƉŽůĂƌŝƚǇ� 

z y 

y z � нϭϮs 

��EϰϬ��ŽŶŶĞĐƚŽƌ�WŝŶ�ŽƵƚ 

&ŝŐ�;ŝͿ�-�/ŶĚŽŽƌ�ĨĂŶ�ĐŽŝů�ƵŶŝƚ�
ƚĞƌŵŝŶĂůƐ 

y z 

&ŝŐ�;:Ϳ� 



ϰϱ 

�������0$&=21(��-�:LULQJ�FRQQHFWLRQ�WR�%UDHPDU�XQLWV� 

�ƚ�ƚŚĞ�ƟŵĞ�ŽĨ�ƉƌŝŶƟŶŐ�ƚŚĞ��ƌĂĞŵĂƌ�ƵŶŝƚ�ŝŶƚĞƌĨĂĐĞ�ŚĂĚ�ŶŽƚ�ďĞĞŶ�ĂƉƉƌŽǀĞĚ�ĨŽƌ�
ƉƌŽĚƵĐƟŽŶ�ĂŶĚ�ŚĂƐ�ƚŚĞƌĞĨŽƌĞ�ŶŽƚ�ďĞĞŶ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚŝƐ�ŵĂŶƵĂů 



ϰϲ 

�������0$&=21(��-�:LULQJ�FRQQHFWLRQ�WR�+DLHU�XQLWV� 
8QLW�0DNH &RQQHFWLRQ 
+DLHU 

 

�� &RQQHFW�D�VKLHOGHG����FRUH��WZLVWHG�SDLU�FRQWURO�FDEOH�IURP�WKH��&+&������&+&���+,�WR�
WKH�������$���%�WHUPLQDOV�RQ�WKH�+DLHU�,QWHUIDFH�ERDUG�<&--$������&RQQHFW�WKH�
LQWHUFRQQHFWLQJ�FDEOH�VXSSOLHG�E\�+DLHU�WR�&1���LQ�WKH�IDQ�FRLO�XQLW�RI�WKH�+DLHU�,QWHUIDFH�
ERDUG�<&--$������6HW�WKH�GLSVZLWFKHV�DV�VKRZQ�EHORZ��3RODULW\�LV�FULWLFDO��+DLHU�<5-(���
ZLUHG�5&�PXVW�EH�FRQQHFWHG�DQG�VHW�WR�UXQ�RQ�UHWXUQ�DLU &ŝŐ�;>Ϳ�+DLHU�,QWHUIDFH�ERDUG 

0RGHO��<&--$�����)LVKHU�	�3D\NHO�SDUW�
QR��������� ^ŚŝĞůĚĞĚ͕�Ϯ�ĐŽƌĞ͕�ƚǁŝƐƚĞĚ�ƉĂŝƌ��ĐŽŶƚƌŽů�ĐĂďůĞ�

;ŶŽƚ�ƐƵƉƉůŝĞĚͿ 

&ŝŐ�;EͿ�-�D���KE�ϯ��,�ϮϮϱ�ͬ�
�,�ϯϮϱ,/ 

� � 

�ŽƌƌĞĐƚ�ƉŽůĂƌŝƚǇ� 

�EϮϰ� 

&ŝŐ�;DͿ�,ĂŝĞƌ�&�h�ďŽĂƌĚ 
 

Interconnecting cable 

supplied by Haier. 

Requires the plug to 

be cut off to connect 

to the Haier interface 

board 

Dipswitch all=OFF 1 = OFF 

2= ON 

� 

� 



ϰϳ 

�������0$&=21(��-�:LULQJ�FRQQHFWLRQ�WR�+LWDFKL�XQLWV� 
8QLW�0DNH &RQQHFWLRQ 
+LWDFKL 

 

�� &RQQHFW�D�VKLHOGHG����FRUH��WZLVWHG�SDLU�FRQWURO�FDEOH�IURP�WKH��&+&������&+&���+�WR�WKH�������
$���%�WHUPLQDOV�DQG�HDUWK�LQ�WKH��LQ�WKH�IDQ�FRLO�XQLW���7KLV�FDEOH�LV�VXSSOLHG�E\�WKH�LQVWDOOHU���
3RODULW\�LV�QRW��FULWLFDO�VHH�)LJ��+��IRU�FRUUHFW�FRQQHFWLRQ� 

&ŝŐ�;,Ϳ�-�,ŝƚĂĐŚŝ�ŝŶĚŽŽƌ�ĨĂŶ�ĐŽŝů�ƵŶŝƚ�ƚĞƌŵŝŶĂůƐ 

>ϭ 

/ŶĚŽŽƌ�hŶŝƚ 

>Ϯ E 
DƉ 

� � ϭ Ϯ 

dŽ�D���KE�ϯ�

^ŚŝĞůĚĞĚ�dǁŝƐƚĞĚ�WĂŝƌ�ĐĂďůĞ�
;^ƵƉƉůŝĞĚ�ďǇ�ƚŚĞ�/ŶƐƚĂůůĞƌͿ��
Ϭ͘ϳϱŵŵϮ͘�dŚŝƐ�ĐĂďůĞ�ĚŽĞƐ�
ŶŽƚ�ŶĞĞĚ�ĂŶǇ�ƉŽůĂƌŝƚǇ͘��Ž�ŶŽƚ�
ĂƉƉůǇ�ǀŽůƚĂŐĞ�ƚŽ�ƚŚŝƐ�ĐĂďůĞ͘ 



ϰϴ 

�������0$&=21(��-�:LULQJ�FRQQHFWLRQ�WR�.DGHQ�XQLWV� 
8QLW�0DNH &RQQHFWLRQ 
.DGHQ��0HWDOIOH[� 

 

�� &RQQHFW�D�VKLHOGHG����FRUH��WZLVWHG�SDLU�FRQWURO�FDEOH�IURP�WKH��&+&������&+&���.$'�WR�
WKH��;���<�LQ�WKH�IDQ�FRLO�XQLW���7KLV�FDEOH�DQG�FRQQHFWRU�LV�VXSSOLHG�E\�.DGHQ���3RODULW\�LV�
FULWLFDO�VHH�)LJ��L���-��	��.��EHORZ��IRU�FRUUHFW�FRQQHFWLRQ� 

^ŚŝĞůĚĞĚ͕�Ϯ�ĐŽƌĞ͕�
ƚǁŝƐƚĞĚ�ƉĂŝƌ��ĐŽŶƚƌŽů�
ĐĂďůĞ�;ŶŽƚ�ƐƵƉƉůŝĞĚͿ 

&ŝŐ�;<Ϳ�-�D���KE�ϯ��,�ϮϮϱ�ͬ�
�,�ϯϮϱ<�� 

�ŽƌƌĞĐƚ�ƉŽůĂƌŝƚǇ� 

z y 

y z � нϭϮs 

��EϰϬ��ŽŶŶĞĐƚŽƌ�WŝŶ�ŽƵƚ 

&ŝŐ�;ŝͿ�-�/ŶĚŽŽƌ�ĨĂŶ�ĐŽŝů�ƵŶŝƚ�
ƚĞƌŵŝŶĂůƐ 

y z 

&ŝŐ�;:Ϳ� 



ϰϵ 

�������0$&=21(��-�:LULQJ�FRQQHFWLRQ�WR�.HOYLQDWRU�XQLWV� 
8QLW�0DNH &RQQHFWLRQ 
.HOYLQDWRU 

 

�� &RQQHFW�D�VKLHOGHG����FRUH��WZLVWHG�SDLU�FRQWURO�FDEOH�IURP�WKH��&+&������&+&���.(/�WR�
WKH��;���<�LQ�WKH�IDQ�FRLO�XQLW���7KLV�FDEOH�DQG�FRQQHFWRU�LV�VXSSOLHG�E\�.HOYLQDWRU���3RODULW\�
LV�FULWLFDO�VHH�)LJ��L���-��	��.��EHORZ��IRU�FRUUHFW�FRQQHFWLRQ� 

^ŚŝĞůĚĞĚ͕�Ϯ�ĐŽƌĞ͕�
ƚǁŝƐƚĞĚ�ƉĂŝƌ��ĐŽŶƚƌŽů�
ĐĂďůĞ�;ŶŽƚ�ƐƵƉƉůŝĞĚͿ 

&ŝŐ�;<Ϳ�-�D���KE�ϯ��,�ϮϮϱ�ͬ�
�,�ϯϮϱ<�> 

�ŽƌƌĞĐƚ�ƉŽůĂƌŝƚǇ� 

z y 

y z � нϭϮs 

��EϰϬ��ŽŶŶĞĐƚŽƌ�WŝŶ�ŽƵƚ 

&ŝŐ�;ŝͿ�-�/ŶĚŽŽƌ�ĨĂŶ�ĐŽŝů�ƵŶŝƚ�
ƚĞƌŵŝŶĂůƐ 

y z 

&ŝŐ�;:Ϳ� 



ϱϬ 

�������0$&=21(��-�:LULQJ�FRQQHFWLRQ�WR�/*�XQLWV� 
8QLW�0DNH &RQQHFWLRQ 
/* 

/*�FRQGHQVLQJ�XQLW�PXVW�EH�VXSSOLHG�ZLWK�DQ�
RSWLRQDO�3,����*DWHZD\��0��ERDUG�LQ�WKH�
FRQGHQVLQJ�XQLW��/*�GLSVZLWFK�VHWWLQJV�DUH�DV�
IROORZV�� 

Þ 'LS�VZLWFKHV���DQG���21 

Þ $OO�RWKHUV�DUH�2)) 

�� &RQQHFW�D�VKLHOGHG����FRUH��WZLVWHG�SDLU�FRQWURO�FDEOH�IURP�WKH��&+&������&+&���/�WR�WKH�
3,����*DWHZD\��0��ERDUG�LQ�WKH�FRQGHQVLQJ�XQLW���7KLV�FDEOH�LV�VXSSOLHG�E\�WKH�LQVWDOOHU���
3RODULW\�LV�FULWLFDO�VHH�)LJ��&��	��'��IRU�FRUUHFW�FRQQHFWLRQ� 

&ŝŐ�;�Ϳ�-�>'�W/ϰϴϱ�'ĂƚĞǁĂǇ�;DͿ�ďŽĂƌĚ�ŝŶ�ĐŽŶĚĞŶƐŝŶŐ�
ƵŶŝƚ� 

^ŚŝĞůĚĞĚ͕�Ϯ�ĐŽƌĞ͕�
ƚǁŝƐƚĞĚ�ƉĂŝƌ��ĐŽŶƚƌŽů�
ĐĂďůĞ�;ŶŽƚ�ƐƵƉƉůŝĞĚͿ 

� 

� 

^ŚŝĞůĚĞĚ͕�Ϯ�ĐŽƌĞ͕�
ƚǁŝƐƚĞĚ�ƉĂŝƌ��ĐŽŶƚƌŽů�
ĐĂďůĞ�;ŶŽƚ�ƐƵƉƉůŝĞĚͿ 

&ŝŐ�;�Ϳ�-�D���KE�ϯ��,�ϮϮϱ�ͬ�
�,�ϯϮϱ> 

�ŽƌƌĞĐƚ�ƉŽůĂƌŝƚǇ� 
� � 



ϱϭ 

�������0$&=21(��-�:LULQJ�FRQQHFWLRQ�WR�0LGHD�XQLWV� 
8QLW�0DNH &RQQHFWLRQ 
0LGHD 

 

�� &RQQHFW�D�VKLHOGHG����FRUH��WZLVWHG�SDLU�FRQWURO�FDEOH�IURP�WKH��&+&������&+&���0,'�WR�
WKH��;���<�LQ�WKH�IDQ�FRLO�XQLW���7KLV�FDEOH�DQG�FRQQHFWRU�LV�VXSSOLHG�E\�0LGHD���3RODULW\�LV�
FULWLFDO�VHH�)LJ��L���-��	��.��EHORZ��IRU�FRUUHFW�FRQQHFWLRQ� 

^ŚŝĞůĚĞĚ͕�Ϯ�ĐŽƌĞ͕�
ƚǁŝƐƚĞĚ�ƉĂŝƌ��ĐŽŶƚƌŽů�
ĐĂďůĞ�;ŶŽƚ�ƐƵƉƉůŝĞĚͿ 

&ŝŐ�;<Ϳ�-�D���KE�ϯ��,�ϮϮϱ�ͬ�
�,�ϯϮϱD/� 

�ŽƌƌĞĐƚ�ƉŽůĂƌŝƚǇ� 

z y 

y z � нϭϮs 

��EϰϬ��ŽŶŶĞĐƚŽƌ�WŝŶ�ŽƵƚ 

&ŝŐ�;ŝͿ�-�/ŶĚŽŽƌ�ĨĂŶ�ĐŽŝů�ƵŶŝƚ�
ƚĞƌŵŝŶĂůƐ 

y z 

&ŝŐ�;:Ϳ� 



ϱϮ 

�������0$&=21(��-�:LULQJ�FRQQHFWLRQ�WR�5LQQDL�XQLWV� 
8QLW�0DNH &RQQHFWLRQ 
5LQQDL 

 

�� &RQQHFW�D�VKLHOGHG����FRUH��WZLVWHG�SDLU�FRQWURO�FDEOH�IURP�WKH��&+&������&+&���5�WR�WKH��
;���<�LQ�WKH�IDQ�FRLO�XQLW���7KLV�FDEOH�DQG�FRQQHFWRU�LV�VXSSOLHG�E\�5LQQDL���3RODULW\�LV�
FULWLFDO�VHH�)LJ��L���-��	��.��EHORZ��IRU�FRUUHFW�FRQQHFWLRQ� 

�� � 

^ŚŝĞůĚĞĚ͕�Ϯ�ĐŽƌĞ͕�
ƚǁŝƐƚĞĚ�ƉĂŝƌ��ĐŽŶƚƌŽů�
ĐĂďůĞ�;ŶŽƚ�ƐƵƉƉůŝĞĚͿ 

&ŝŐ�;<Ϳ�-�D���KE�ϯ��,�ϮϮϱ�ͬ�
�,�ϯϮϱZ 

�ŽƌƌĞĐƚ�ƉŽůĂƌŝƚǇ� 

z y 

y z � нϭϮs 

�EϰϬ��ŽŶŶĞĐƚŽƌ�WŝŶ�ŽƵƚ 

&ŝŐ�;ŝͿ�-�/ŶĚŽŽƌ�ĨĂŶ�ĐŽŝů�ƵŶŝƚ�
ƚĞƌŵŝŶĂůƐ 

y z 

&ŝŐ�;:Ϳ� 



ϱϯ 

 

�������0$&=21(��-�:LULQJ�FRQQHFWLRQ�WR�6DPVXQJ�XQLWV� 
8QLW�0DNH &RQQHFWLRQ 
6DPVXQJ 

 

�� &RQQHFW�D�VKLHOGHG����FRUH��WZLVWHG�SDLU�FRQWURO�FDEOH�IURP�WKH��&+&������&+&���6�WR�WKH�����
)����)��LQ�WKH�IDQ�FRLO�XQLW���7KLV�FDEOH�LV�VXSSOLHG�E\�WKH�LQVWDOOHU���3RODULW\�LV�FULWLFDO�VHH�
)LJ��)��	��*��EHORZ�IRU�FRUUHFW�FRQQHFWLRQ� 

&ŝŐ�;&Ϳ�-�^ĂŵƐƵŶŐ�ŝŶĚŽŽƌ�ĨĂŶ�ĐŽŝů�ƵŶŝƚ�ƚĞƌŵŝŶĂůƐ 

^ŚŝĞůĚĞĚ͕�Ϯ�ĐŽƌĞ͕�
ƚǁŝƐƚĞĚ�ƉĂŝƌ��ĐŽŶƚƌŽů�
ĐĂďůĞ�;ŶŽƚ�ƐƵƉƉůŝĞĚͿ 

&ŝŐ�;'Ϳ�-�D���KE�ϯ��,�ϮϮϱ�ͬ�
�,�ϯϮϱ^ 

�ŽƌƌĞĐƚ�ƉŽůĂƌŝƚǇ� 

^ŚŝĞůĚĞĚ͕�Ϯ�ĐŽƌĞ͕�
ƚǁŝƐƚĞĚ�ƉĂŝƌ��ĐŽŶƚƌŽů�
ĐĂďůĞ�;ŶŽƚ�ƐƵƉƉůŝĞĚͿ 

&ϰ 

&ϯ 

&ϰ &ϯ 



ϱϰ 

��������0$&=21(��-�:LULQJ�FRQQHFWLRQ�WR�7HPSHU]RQH�XQLWV� 
8QLW�0DNH &RQQHFWLRQ 
7HPSHU]RQH �� &RQQHFW�D�VKLHOGHG����FRUH��WZLVWHG�SDLU�FRQWURO�FDEOH�IURP�WKH��&+&����WR�WKH�8&��ERDUG�LQ�WKH�FRQGHQVLQJ�

XQLW���7KLV�FDEOH�LV�VXSSOLHG�E\�WKH�LQVWDOOHU���3RODULW\�LV�FULWLFDO�VHH�)LJ�$�	�%�IRU�FRUUHFW�FRQQHFWLRQ� 

�� (QVXUH�WKH�GLS�VZLWFKHV�LQ�WKH�FRQGHQVLQJ�XQLW�DUH�VHW�FRUUHFWO\�IRU�WKH�LQVWDOOHG�FRPSUHVVRU�W\SH��GLJLWDO���IL[HG�
VSHHG��DQG�IDQ�VSHHG�FRQWURO��5HIHU�WR�WKH�7HPSHU]RQH�VHUYLFH�PDQXDO� 

&ŝŐ�;�Ϳ�-�dĞŵƉĞƌǌŽŶĞ�h�ϴ�ŽƵƚĚŽŽƌ�ďŽĂƌĚ 

^ŚŝĞůĚĞĚ͕�Ϯ�ĐŽƌĞ͕�ƚǁŝƐƚĞĚ�ƉĂŝƌ��
ĐŽŶƚƌŽů�ĐĂďůĞ�;ŶŽƚ�ƐƵƉƉůŝĞĚͿ 

^ŚŝĞůĚĞĚ͕�Ϯ�ĐŽƌĞ͕�
ƚǁŝƐƚĞĚ�ƉĂŝƌ��ĐŽŶƚƌŽů�
ĐĂďůĞ�;ŶŽƚ�ƐƵƉƉůŝĞĚͿ &ŝŐ�;�Ϳ�-�D���KE�ϯ���,�ϮϮϱ�ͬ�

�,�ϯϮϱd�� 

�ŽƌƌĞĐƚ�ƉŽůĂƌŝƚǇ� 
� � 



ϱϱ 

��������0$&=21(��-�:LULQJ�FRQQHFWLRQ�WR�<RUN�XQLWV� 
8QLW�0DNH &RQQHFWLRQ 
<RUN 

 

�� &RQQHFW�D�VKLHOGHG����FRUH��WZLVWHG�SDLU�FRQWURO�FDEOH�IURP�WKH��&+&������&+&���<�WR�WKH��
;���<�LQ�WKH�IDQ�FRLO�XQLW���7KLV�FDEOH�DQG�FRQQHFWRU�LV�VXSSOLHG�E\�<RUN���3RODULW\�LV�FULWLFDO�
VHH�)LJ��L���-��	��.��EHORZ��IRU�FRUUHFW�FRQQHFWLRQ� 

^ŚŝĞůĚĞĚ͕�Ϯ�ĐŽƌĞ͕�
ƚǁŝƐƚĞĚ�ƉĂŝƌ��ĐŽŶƚƌŽů�
ĐĂďůĞ�;ŶŽƚ�ƐƵƉƉůŝĞĚͿ 

&ŝŐ�;<Ϳ�-�D���KE�ϯ��,�ϮϮϱ�ͬ�
�,�ϯϮϱz 

�ŽƌƌĞĐƚ�ƉŽůĂƌŝƚǇ� 

z y 

y z � нϭϮs 

�EϰϬ��ŽŶŶĞĐƚŽƌ�WŝŶ�ŽƵƚ 

&ŝŐ�;ŝͿ�-�/ŶĚŽŽƌ�ĨĂŶ�ĐŽŝů�ƵŶŝƚ�
ƚĞƌŵŝŶĂůƐ 

y z 

&ŝŐ�;:Ϳ� 



ϱϲ 

�����0$&=21(��-�:LULQJ�FRQQHFWLRQ�WR�8QLYHUVDO�&RQWURO�0RGXOH� 
8QLW�0DNH &RQQHFWLRQ 
8QLWV�WKDW�DFFHSW���9�FRQWURO�VLJQDOV� 

'ĂƐ�,ĞĂƟŶŐ�KƉƟŽŶƐ 

· 'ĂƐ�,ĞĂƟŶŐ�ƚŚĞƌŵŽƐƚĂƚ�ŽŶůǇ 

· ϭ�^ƚĂŐĞ�'ĂƐ�,ĞĂƚ�н�ϭ�ǆ�&ĂŶ�^ƉĞĞĚ� 

· ϭ�^ƚĂŐĞ�'ĂƐ�,ĞĂƚ�н�ϭ�^ƚĂŐĞ��ŽŽů�н�ϭ�ǆ�&ĂŶ�^ƉĞĞĚ 

· Ϯ�^ƚĂŐĞ�'ĂƐ�,ĞĂƚ�н�ϭ�^ƚĂŐĞ��ŽŽů�н�ϭ�ǆ�&ĂŶ�^ƉĞĞĚ 

· Ϯ�^ƚĂŐĞ�'ĂƐ�,ĞĂƚ�н�Ϯ�^ƚĂŐĞ��ŽŽů�н�ϭ�ǆ�&ĂŶ�^ƉĞĞĚ 

 

ZĞǀĞƌƐĞ��ǇĐůĞ�KƉƟŽŶƐ 

· ϭ�^ƚĂŐĞ�Zͬ��н�ϭ�ǆ�&ĂŶ�^ƉĞĞĚ 

· ϭ�^ƚĂŐĞ�Zͬ��н�ϯ�ǆ�&ĂŶ�^ƉĞĞĚ 

· ϭ�^ƚĂŐĞ�Zͬ��н��Ƶǆ�,ĞĂƟŶŐ�н�ϭ�ǆ�&ĂŶ�^ƉĞĞĚ 

· Ϯ�^ƚĂŐĞ�Zͬ��н��Ƶǆ�,ĞĂƟŶŐ�н�ϭ�ǆ�&ĂŶ�^ƉĞĞĚ 

 

 

 

�� &RQQHFW�FDEOHV�DV�VKRZQ�RQ�WKH�ZLULQJ�GLDJUDP�IRU�WKH�UHVSHFWLYH�RSWLRQ�����9�PD[LPXP� 

�� &RQILJXUH�WKH�FRUUHFW�V\VWHP�W\SH�RQ�WKH�WRXFK�VFUHHQ� 

�� &RQILJXUH�WKH�5XQ�RQ�WLPHU��DQWL-F\FOH�WLPHU���QG�VWDJH�RIIVHW���QG�VWDJH�GHOD\�DQG�IDQ�
FRQWURO�RQ�WKH�WRXFK�VFUHHQ��DV�DSSOLFDEOH 

�� 7HVW�IRU�FRUUHFW�RSHUDWLRQ� 



ϱϳ 

�������0$&=21(��-�:LULQJ�FRQQHFWLRQ�WR�8QLYHUVDO�&RQWURO�0RGXOH� 

*DV�KHDWLQJ�WKHUPRVWDW�RQO\ 

�K
D

 

,
ĞĂƚ 

�Yh/WD�Ed 

Ϯϰs�DĂǆŝŵƵŵ 

&ŝĞůĚ�ǁŝƌŝŶŐ�ďǇ�
ŝŶƐƚĂůůĞƌ� 

&RQILJXUH�UHTXLUHG�IXQFWLRQDOLW\�YLD�WRXFK�VFUHHQ�DV�IROORZV� 

*R�WR�&RQILJ�!�$&�8QLW�6HWXS�!�1H[W�!�SUHVV�HGLW�SHQFLO�!��6HOHFW�� 

*DV�+HDWLQJ�WKHUPRVWDW�RQO\ 

 

�K
D

 

� �
 

� �
 

� 

hŶŝǀĞƌƐĂů��ŽŶƚƌŽů� 

DŽĚƵůĞ 

�h�D 

D���KE�ϯ�

�&�ϭ 

�,
�ϮϮϱ 



ϱϴ 

�������0$&=21(��-�:LULQJ�FRQQHFWLRQ�WR�8QLYHUVDO�&RQWURO�0RGXOH� 

��6WDJH�*DV�+HDWLQJ�����[�)DQ�6SHHG� 

�K
D

 

,
ĞĂƚ 

�Yh/WD�Ed 

�K
D

 

&ĂŶ 
Ϯϰs�DĂǆŝŵƵŵ 

&ŝĞůĚ�ǁŝƌŝŶŐ�ďǇ�
ŝŶƐƚĂůůĞƌ� 

&RQILJXUH�UHTXLUHG�IXQFWLRQDOLW\�YLD�WRXFK�VFUHHQ�DV�IROORZV� 

*R�WR�&RQILJ�!�$&�8QLW�6HWXS�!�1H[W�!�SUHVV�HGLW�SHQFLO�!��6HOHFW�� 

��6WDJH�*DV�+HDW�����[�)DQ�6SHHG 

3UHVV�1H[W�!�1H[W���$GMXVW�0LQLPXP�UXQ�WLPH�DQG�$QWL-F\FOH�WLPH�
DV�UHTXLUHG���6HWXS�)DQ�FRQWURO� 

�&�ϭ 

�,
�ϮϮϱ 

�K
D

 

� �
 

� �
 

� 

hŶŝǀĞƌƐĂů��ŽŶƚƌŽů� 

DŽĚƵůĞ 

�h�D 

D���KE�ϯ�



ϱϵ 

�������0$&=21(��-�:LULQJ�FRQQHFWLRQ�WR�8QLYHUVDO�&RQWURO�0RGXOH� 
��6WDJH�*DV�+HDWLQJ�����6WDJH�&RROLQJ 

�����[�)DQ�6SHHG� 

�K
D

 

,
ĞĂƚ 

�Yh/WD�Ed 

�K
D

 

&ĂŶ 
Ϯϰs�DĂǆŝŵƵŵ 

�ŽŽů 

&ŝĞůĚ�ǁŝƌŝŶŐ�ďǇ�
ŝŶƐƚĂůůĞƌ� 

&RQILJXUH�UHTXLUHG�IXQFWLRQDOLW\�YLD�WRXFK�VFUHHQ�DV�IROORZV� 

*R�WR�&RQILJ�!�$&�8QLW�6HWXS�!�1H[W�!�SUHVV�HGLW�SHQFLO�!��6HOHFW�� 

��6WDJH�*DV�+HDW�����6WDJH�&RRO�����[�)DQ�6SHHG 

3UHVV�1H[W�!�1H[W���$GMXVW�0LQLPXP�UXQ�WLPH�DQG�$QWL-F\FOH�WLPH�
DV�UHTXLUHG���6HWXS�)DQ�FRQWURO� 

�&�ϭ 

�,
�ϮϮϱ 

�K
D

 

� �
 

� �
 

� 

hŶŝǀĞƌƐĂů��ŽŶƚƌŽů� 

DŽĚƵůĞ 

�h�D 

D���KE�ϯ�



ϲϬ 

�������0$&=21(��-�:LULQJ�FRQQHFWLRQ�WR�8QLYHUVDO�&RQWURO�0RGXOH� 
��6WDJH�*DV�+HDWLQJ�����6WDJH�&RROLQJ 

�����[�)DQ�6SHHG� 

�K
D

 

,
ĞĂƚ�ϭ 

�Yh/WD�Ed 

�K
D

 

&ĂŶ 
Ϯϰs�DĂǆŝŵƵŵ 

�ŽŽů 

,
ĞĂƚ�Ϯ 

&ŝĞůĚ�ǁŝƌŝŶŐ�ďǇ�
ŝŶƐƚĂůůĞƌ� 

&RQILJXUH�UHTXLUHG�IXQFWLRQDOLW\�YLD�WRXFK�VFUHHQ�DV�IROORZV� 

*R�WR�&RQILJ�!�$&�8QLW�6HWXS�!�1H[W�!�SUHVV�HGLW�SHQFLO�!��6HOHFW�� 

��6WDJH�*DV�+HDW�����6WDJH�&RRO�����[�)DQ�6SHHG 

3UHVV�1H[W�!�1H[W���$GMXVW�0LQLPXP�UXQ�WLPH�DQG�$QWL-F\FOH�WLPH�
DV�UHTXLUHG���6HWXS�)DQ�FRQWURO� 

�&�ϭ 

�,
�ϮϮϱ 

�K
D

 

� �
 

� �
 

� 

hŶŝǀĞƌƐĂů��ŽŶƚƌŽů� 

DŽĚƵůĞ 

�h�D 

D���KE�ϯ�



ϲϭ 

�������0$&=21(��-�:LULQJ�FRQQHFWLRQ�WR�8QLYHUVDO�&RQWURO�0RGXOH� 
��6WDJH�*DV�+HDWLQJ�����6WDJH�&RROLQJ 

�����[�)DQ�6SHHG� 

�K
D

 

,
ĞĂƚ�ϭ 

�Yh/WD�Ed 

�K
D

 

&ĂŶ 
Ϯϰs�DĂǆŝŵƵŵ 

�ŽŽů�ϭ 

,
ĞĂƚ�Ϯ 

�ŽŽů�Ϯ 

&ŝĞůĚ�ǁŝƌŝŶŐ�ďǇ�
ŝŶƐƚĂůůĞƌ� 

&RQILJXUH�UHTXLUHG�IXQFWLRQDOLW\�YLD�WRXFK�VFUHHQ�DV�IROORZV� 

*R�WR�&RQILJ�!�$&�8QLW�6HWXS�!�1H[W�!�SUHVV�HGLW�SHQFLO�!��6HOHFW�� 

��6WDJH�*DV�+HDW�����6WDJH�&RRO�����[�)DQ�6SHHG 

3UHVV�1H[W�!�1H[W���$GMXVW�0LQLPXP�UXQ�WLPH�DQG�$QWL-F\FOH�WLPH�
DV�UHTXLUHG���6HWXS�)DQ�FRQWURO� 

�&�ϭ 

�,
�ϮϮϱ 

�K
D

 

� �
 

� �
 

� 

hŶŝǀĞƌƐĂů��ŽŶƚƌŽů� 

DŽĚƵůĞ 

�h�D 

D���KE�ϯ�



ϲϮ 

�������0$&=21(��-�:LULQJ�FRQQHFWLRQ�WR�8QLYHUVDO�&RQWURO�0RGXOH� 
��6WDJH�5HYHUVH�&\FOH�+HDW�3XPS�����[�)DQ�6SHHG� 

�K
D

 

ZͬsĂůǀĞ 

�Yh/WD�Ed 

�K
D

 

&ĂŶ 
Ϯϰs�DĂǆŝŵƵŵ 

�Žŵ
Ɖ 

&ŝĞůĚ�ǁŝƌŝŶŐ�ďǇ�
ŝŶƐƚĂůůĞƌ� 

&RQILJXUH�UHTXLUHG�IXQFWLRQDOLW\�YLD�WRXFK�VFUHHQ�DV�IROORZV� 

*R�WR�&RQILJ�!�$&�8QLW�6HWXS�!�1H[W�!�SUHVV�HGLW�SHQFLO�!��6HOHFW�� 

��6WDJH�5�&�����)DQ�6SHHG 

3UHVV�1H[W�!�1H[W���$GMXVW�0LQLPXP�UXQ�WLPH�DQG�$QWL-F\FOH�WLPH�DV�
UHTXLUHG���6HWXS�)DQ�FRQWURO� 

�&�ϭ 

�,
�ϮϮϱ 

�K
D

 

� �
 

� �
 

� 

hŶŝǀĞƌƐĂů��ŽŶƚƌŽů� 

DŽĚƵůĞ 

�h�D 

D���KE�ϯ�



ϲϯ 

�������0$&=21(��-�:LULQJ�FRQQHFWLRQ�WR�8QLYHUVDO�&RQWURO�0RGXOH� 
��6WDJH�5HYHUVH�&\FOH�+HDW�3XPS�����[�)DQ�6SHHG� 

�K
D

 

ZͬsĂůǀĞ 

�Yh/WD�Ed 

�K
D

 

&ĂŶ�>Žǁ
 

Ϯϰs�DĂǆŝŵƵŵ 
�Žŵ

Ɖ 

&ŝĞůĚ�ǁŝƌŝŶŐ�ďǇ�
ŝŶƐƚĂůůĞƌ� 

&RQILJXUH�UHTXLUHG�IXQFWLRQDOLW\�YLD�WRXFK�VFUHHQ�DV�IROORZV� 

*R�WR�&RQILJ�!�$&�8QLW�6HWXS�!�1H[W�!�SUHVV�HGLW�SHQFLO�!��6HOHFW�� 

��6WDJH�5�&�����)DQ�6SHHG 

3UHVV�1H[W�!�1H[W���$GMXVW�0LQLPXP�UXQ�WLPH�DQG�$QWL-F\FOH�WLPH�DV�
UHTXLUHG���6HWXS�)DQ�FRQWURO� 

&ĂŶ�D
ĞĚ 

&ĂŶ�,
ŝ 

�&�ϭ 

�,
�ϮϮϱ 

�K
D

 

� �
 

� �
 

� 

hŶŝǀĞƌƐĂů��ŽŶƚƌŽů� 

DŽĚƵůĞ 

�h�D 

D���KE�ϯ�



ϲϰ 

�������0$&=21(��-�:LULQJ�FRQQHFWLRQ�WR�8QLYHUVDO�&RQWURO�0RGXOH� 
��6WDJH�5HYHUVH�&\FOH�+HDW�3XPS��� 

$X[�+HDWLQJ�����[�)DQ�6SHHG� 

�K
D

 

ZͬsĂůǀĞ 

�Yh/WD�Ed 

�K
D

 

&ĂŶ�� 
Ϯϰs�DĂǆŝŵƵŵ 

�Žŵ
Ɖ 

&ŝĞůĚ�ǁŝƌŝŶŐ�ďǇ�
ŝŶƐƚĂůůĞƌ� 

�Ƶǆ�,
ĞĂƚ 

&RQILJXUH�UHTXLUHG�IXQFWLRQDOLW\�YLD�WRXFK�VFUHHQ�DV�IROORZV� 

*R�WR�&RQILJ�!�$&�8QLW�6HWXS�!�1H[W�!�SUHVV�HGLW�SHQFLO�!��6HOHFW�� 

��6WDJH�5�&���$X[�+HDWLQJ�����[�)DQ�6SHHG 

3UHVV�1H[W�!�1H[W���$GMXVW�0LQLPXP�UXQ�WLPH�DQG�$QWL-F\FOH�WLPH�
DV�UHTXLUHG���6HWXS�)DQ�FRQWURO� 

�&�ϭ 

�,
�ϮϮϱ 

�K
D

 

� �
 

� �
 

� 

hŶŝǀĞƌƐĂů��ŽŶƚƌŽů� 

DŽĚƵůĞ 

�h�D 

D���KE�ϯ�



ϲϱ 

�������0$&=21(��-�:LULQJ�FRQQHFWLRQ�WR�8QLYHUVDO�&RQWURO�0RGXOH� 
��6WDJH�5HYHUVH�&\FOH�+HDW�3XPS��� 

$X[�+HDWLQJ�����[�)DQ�6SHHG� 

�K
D

 

ZͬsĂůǀĞ 

�Yh/WD�Ed 

�K
D

 

&ĂŶ�� 
Ϯϰs�DĂǆŝŵƵŵ 

�Žŵ
Ɖ�ϭ 

&ŝĞůĚ�ǁŝƌŝŶŐ�ďǇ�
ŝŶƐƚĂůůĞƌ� 

�Ƶǆ�,
ĞĂƚ 

�Žŵ
Ɖ�Ϯ 

&RQILJXUH�UHTXLUHG�IXQFWLRQDOLW\�YLD�WRXFK�VFUHHQ�DV�IROORZV� 

*R�WR�&RQILJ�!�$&�8QLW�6HWXS�!�1H[W�!�SUHVV�HGLW�SHQFLO�!��6HOHFW�� 

��6WDJH�5�&���$X[�+HDWLQJ�����[�)DQ�6SHHG��3UHVV�1H[W�!�1H[W���
$GMXVW�0LQLPXP�UXQ�WLPH�DQG�$QWL-F\FOH�WLPH�DV�UHTXLUHG���6HWXS�
)DQ�FRQWURO� 

�&�ϭ 

�,
�ϮϮϱ 

�K
D

 

� �
 

� �
 

� 

hŶŝǀĞƌƐĂů��ŽŶƚƌŽů� 

DŽĚƵůĞ 

�h�D 

D���KE�ϯ�



ϲϲ 

�����*HQHUDO�LQVWDOODWLRQ�LQVWUXFWLRQV� 
�� 7KH�&+&�����&+&�����DQG�&+&(;7�FDQ�EH�LQVWDOOHG�FORVH�WR�WKH�LQGRRU�IDQ�FRLO�XQLW� 

�� ,I�DQ\�ZLUHOHVV�VHQVRU��&5)6��RU�ZLUHOHVV�EULGJH��&+&/�%��LV�QRW�ZLWKLQ�WKH�UDQJH�RI�WKH�&+&����WKHQ�DGGLWLRQDO�UHSHDWHUV��&5��VKRXOG�
EH�DGGHG�WR�KHOS�UHOD\�WKH�VLJQDO�IURP�WKH�ILHOG�GHYLFH�WR�WKH�&+&����DQG�WKH�&+&/�%� 

�� 'R�QRW�UXQ�WKH�QHWZRUN�FDEOHV�DORQJVLGH�����9ROW�ZLULQJ� 

�� :KHQ�LQVWDOOLQJ�QHWZRUN�FDEOHV�GRZQ�ZDOO�FDYLWLHV�RU�FKDVLQJ�QHWZRUN�FDEOHV�LQWR�ZDOOV��WDSH�XS�DQG�SURWHFW�WKH�5-���FRQQHFWRU�WR�DYRLG�
GDPDJH�WR�WKH�FRQQHFWRUV��,QVWDOODWLRQ�GDPDJH�WR�FDEOHV�LV�QRW�FRYHUHG�XQGHU�ZDUUDQW\� 

�� $OZD\V�LQVWDOO�]RQHV�LQ�FRQVHFXWLYH�SRUWV�VWDUWLQJ�DW�=RQH����7KH�&+&����DQG�&+&(;7�DUH�PDUNHG�ZLWK�WKH�]RQH�SRUW�QXPEHUV� 

�� 'R�QRW�GLUHFWO\�KDUGZLUH�WKH�&7��9�LQWR�WKH�$&�XQLW¶V�SRZHU�VXSSO\��7KLV�PD\�YRLG�WKH�ZDUUDQW\�DV�LW�ZLOO�UHTXLUH�DQ�HOHFWULFLDQ�LQ�WKH�HYHQW�
WKDW�D�UHSDLU�RI�WKH�0$&=21(��SRZHU�VXSSO\�LV�UHTXLUHG� 

�� &RQQHFW�=RQH�'DPSHU�$FWXDWRUV�WR�WKH�]RQH�SRUWV�XVLQJ�WKH�5-���FDEOHV�DV�VKRZQ� 

�� &RQQHFW�WKH�&RORXU�7RXFK�6FUHHQV��&+&&76��WR�WKH�0$&=21(��1HW�SRUWV�XVLQJ�WKH�5-���FDEOHV��,I�\RX�DUH�FRQQHFWLQJ�PRUH�WKDQ���
FRPSRQHQWV�UHTXLULQJ�0$&=21(��1HW�SRUWV�WR�WKH�V\VWHP�\RX�ZLOO�QHHG�WR�FRQQHFW�D�1HWZRUN�([WHQVLRQ�0RGXOH�.LW��&1(0.��WR�RQH�RI�
WKH�0$&=21(��1HW�SRUWV�RQ�WKH�&+&����XVLQJ�D�VKRUW�5-���FDEOH�� 

�� ,I�DQ\�]RQH�LV�WHPSHUDWXUH�FRQWUROOHG��FRQQHFW�DQ�LQ�'XFW�7HPSHUDWXUH�6HQVRU��&'76��WR�WKH�&'76�SRUW��,QVWDOO�WKH�VHQVRU�LQWR�WKH�
VXSSO\�DLU�GXFW�XSVWUHDP�RI�DOO�GDPSHUV��6HFXUH�WKH�VHQVRU�LQ�SODFH�E\�XVLQJ�UHLQIRUFHG�DOXPLQLXP�WDSH� 

��� :KHQ�LQVWDOOLQJ�WHPSHUDWXUH�FRQWUROOHG�]RQHV�HQVXUH�WKH�&+&&76�RU�VHQVRU�IRU�WKH�DVVRFLDWHG�]RQH�LV�LQVWDOOHG�LQ�D�ORFDWLRQ�WKDW�LV�
UHSUHVHQWDWLYH�RI�WKH�WHPSHUDWXUH�LQ�WKH�URRP���]RQH���7KH�VHQVRU�VKRXOG�EH�LQVWDOOHG�DW�DSSUR[LPDWHO\�����PP�DERYH�WKH�IORRU�DQG�
VKRXOG�QRW�EH�VXEMHFW�WR�GUDXJKWV��GLUHFW�VXQOLJKW�RU�KHDW�IURP�HTXLSPHQW�VXFK�DV�FRPSXWHUV��79�VFUHHQV�HWF���7KH�VXSSO\�DLU�RXWOHWV�WR�
WKLV�URRP�PXVW�QRW�EORZ�FRQGLWLRQHG�DLU�GLUHFWO\�RQWR�WKH�VHQVRUV�RU�WRXFK�VFUHHQV� 

��� &RQQHFW�WKH�$&�XQLW�FRQWURO�FDEOH�WR�WKH�&+&������&+&�������6HH�WDEOH������IRU�GHWDLOV���7KLV�FRQWURO�FDEOH�PXVW�EH�D�VKLHOGHG�FDEOH�DQG�
LV�QRW�VXSSOLHG�E\�+9$&�&RQVROLGDWHG�� 

��� 7KH�EXLOGLQJ�PXVW�EH�ILWWHG��ZLWK�D�FRPSDWLEOH�:L)L�PRGHP��&RQWDFW�+9$&�&RQVROLGDWHG�IRU�D�OLVW�RI�DSSURYHG�DQG�UHFRPPHQGHG�
PRGHPV� 

��� �,I�FRQQHFWLQJ�WKH�0$&=21(��V\VWHP�WR�D�+RPH�$XWRPDWLRQ�V\VWHP�XVH�WKH�(WKHUQHW�FRQQHFWLRQ�RQ�WKH�EULGJH� 

��� 2QO\�FRQQHFW�WKH�SRZHU�VXSSO\�WR�WKH�&+&7��9$&(�SRUW�DIWHU�DOO�FRPSRQHQWV�KDYH�EHHQ�FRQQHFWHG�� 

��� $Q\�H[LVWLQJ�RU�QHZ�DLU�FRQGLWLRQLQJ�XQLWV�WKDW�UHTXLUH�PRGLILFDWLRQ�RU�DGGLWLRQDO�ERDUGV�WR�IDFLOLWDWH�WKH�FRUUHFW�RSHUDWLRQ�RI�WKH�
0$&=21(��V\VWHP��LV�WKH�UHVSRQVLELOLW\�RI�WKH�LQVWDOOLQJ�FRQWUDFWRU� 



ϲϳ 

����6\VWHP�LQLWLDOLVDWLRQ 
$OO�QHZ�RU�PRGLILHG�V\VWHPV�PXVW�EH�LQLWLDOLVHG�SULRU�WR�V\VWHP�FRQILJXUDWLRQ�� 

7R�LQLWLDOLVH�WKH�V\VWHP�SUHVV�WKH�UHVHW�EXWWRQ�RQ�DQ\�FRORXU�WRXFK�VFUHHQ��7KH�
WLPH�WR�LQLWLDOLVH��WKH�V\VWHP�ZLOO�YDU\�GHSHQGLQJ�RQ�WKH�QXPEHU�RI�PRWRUV�
FRQQHFWHG�� 

7KH�V\VWHP�ZLOO�DOVR�LQLWLDOLVH�ZKHQ�SRZHU�LV�UHVWRUHG�DIWHU�D�SRZHU�IDLOXUH� 

 

 

 

 WƌŽŐƌĞƐƐ�ďĂƌ�ǁŝůů�ƐĐƌŽůů�ǁŚŝůĞ�ƐǇƐƚĞŵ�
ŝŶŝƟĂůŝƐĞƐ�ĂŶĚ�ƚĞƐƚƐ�Ăůů�ǌŽŶĞ�ĚĂŵƉĞƌƐ 

hƐŝŶŐ�Ă�ƉĞŶ͕�ƉƌĞƐƐ�ƚŚĞ�ďƵƩŽŶ�ŽŶ�ƚŚĞ�
ƵŶĚĞƌƐŝĚĞ�Žƌ�ƐŝĚĞ�ŽĨ�ƚŚĞ�ƐĐƌĞĞŶ͘ 

D���KE�ϯ�ϰϯϱ 



ϲϴ 

����'XULQJ��LQLWLDOLVDWLRQ 

WƌŽŐƌĞƐƐ�ďĂƌ 

�ƵƌƌĞŶƚ�ƐǇƐƚĞŵ�ĐŽŶĮŐƵƌĂƟŽŶ�
ƐĞƫŶŐƐ 

^ǇƐƚĞŵ�ƚǇƉĞ 

�ŽŵƉŽŶĞŶƚƐ�ĚĞƚĞĐƚĞĚ�ĂŶĚ�
ƐŽŌǁĂƌĞ�ǀĞƌƐŝŽŶƐ 

7KLV�VFUHHQ�ZLOO�EH�GLVSOD\HG�ZKHQHYHU�WKH�
V\VWHP�LV�UHVHW�RU�ZKHQ�SRZHU�LV�UHVWRUHG�
DIWHU�D�SRZHU�IDLOXUH��1RQH�RI�WKH�SUHYLRXV�
VHWWLQJV�RU�SDUDPHWHUV�DUH�ORVW� 

7KLV�LPDJH�LV�DQ�H[DPSOH�RQO\��
<RXU�VFUHHQ�PD\�GLVSOD\�GLIIHUHQWO\�
GHSHQGLQJ�RQ�WKH�V\VWHP�W\SH��
ZKDW�RSWLRQV�DUH�VHOHFWHG�DQG�WKH�
FRQILJXUDWLRQ�VHWWLQJV�HQWHUHG�E\�
\RXU�LQVWDOOLQJ�FRQWUDFWRU� 

  

D���KE�ϯ�ϰϮϱ 

 

�,��d^�sϮ͘Ϯϭ 

�,�ϮϮϱ�sϯ͘Ϭ 

���K�sϭ͘Ϭ 

�Z/�'��sϭ͘ϯ 

/�͗�ϬϬϬϬϬϬϮϭϱ 

 

ϭϰ��ŽŶĞƐ 

ϭ��ŽŶƐƚĂŶƚ 

����ŽŶƚƌŽů�;�ŽŶĞƐͿ 

���dĞŵƉ�ĚŝƐƉůĂǇĞĚ 

^Ğƚ�WŽŝŶƚƐ�ƵŶůŽĐŬĞĚ 

ŝ^ĂǀĞ�ĚŝƐĂďůĞĚ 

&ĂŶ��ƵƚŽ�ĞŶĂďůĞĚ 

�ƵƚŽ�Kī�ĚŝƐĂďůĞĚ 

&ŝůƚĞƌ��ůĞĂŶ�;ϲDͿ 

DŝŶ��ŝƌŇŽǁ��ůŽĐŬĞĚ� 

^ŽŵĞ�ĐŽŵƉŽŶĞŶƚƐ�ĂŶĚ�ƐĞƫŶŐƐ�ŵƵƐƚ�ďĞ�ĐŽŶĮŐƵƌĞĚ�ďĞĨŽƌĞ�
ƚŚĞǇ�ĐĂŶ�ďĞ�ĚŝƐƉůĂǇĞĚ 



ϲϵ 

����&KDQJLQJ�WKH�RULHQWDWLRQ�DQG�W\SH�RI�JUDSKLF 

 &ODVVLF���3RUWUDLW 

WƌĞƐƐ�
͞^ĞƫŶŐƐ͟ 

7KLV�LPDJH�LV�DQ�H[DPSOH�RQO\��
<RXU�VFUHHQ�PD\�GLVSOD\�GLIIHUHQWO\�
GHSHQGLQJ�RQ�WKH�V\VWHP�W\SH��
ZKDW�RSWLRQV�DUH�VHOHFWHG�DQG�WKH�
FRQILJXUDWLRQ�VHWWLQJV�HQWHUHG�E\�
\RXU�LQVWDOOLQJ�FRQWUDFWRU� 

/DQGVFDSH 

WƌĞƐƐ�DŽĚĞƌŶ�ŝĨ�ǇŽƵ�ǁĂŶƚ�ƚŽ�
ĐŚĂŶŐĞ�ƚŽ�͞DŽĚĞƌŶ͟�ƐƚǇůĞ�ŽĨ�
ŐƌĂƉŚŝĐƐ͘� 

WƌĞƐƐ�>ĂŶĚƐĐĂƉĞ�ŝĨ�ǇŽƵ�ǁĂŶƚ�
ƚŽ�ƌĞŵĂŝŶ�ŝŶ�͞�ůĂƐƐŝĐΗ�ƐƚǇůĞ�
ďƵƚ�ĐŚĂŶŐĞ�ƚŽ�ůĂŶĚƐĐĂƉĞ�
ĨŽƌŵĂƚ� 



ϳϬ 

����&KDQJLQJ�WKH�RULHQWDWLRQ�DQG�W\SH�RI�JUDSKLF 

 0RGHUQ���3RUWUDLW 

WƌĞƐƐ�
͞^ĞƫŶŐƐ͟ 

7KLV�LPDJH�LV�DQ�H[DPSOH�RQO\��
<RXU�VFUHHQ�PD\�GLVSOD\�GLIIHUHQWO\�
GHSHQGLQJ�RQ�WKH�V\VWHP�W\SH��
ZKDW�RSWLRQV�DUH�VHOHFWHG�DQG�WKH�
FRQILJXUDWLRQ�VHWWLQJV�HQWHUHG�E\�
\RXU�LQVWDOOLQJ�FRQWUDFWRU� 

WƌĞƐƐ�
͞^ĐƌĞĞŶ͟ 

WƌĞƐƐ�>ĂŶĚƐĐĂƉĞ�ŝĨ�ǇŽƵ�ǁĂŶƚ�
ƚŽ�ƐƚĂǇ�ŝŶ�͞DŽĚĞƌŶΗ�ƐƚǇůĞ�ďƵƚ�
ĐŚĂŶŐĞ�ƚŽ�ůĂŶĚƐĐĂƉĞ�ĨŽƌŵĂƚ� 

WƌĞƐƐ��ůĂƐƐŝĐ��ŝƐƉůĂǇ�ŝĨ�ǇŽƵ�
ǁĂŶƚ�ƚŽ�ĐŚĂŶŐĞ�ƚŽ�͞�ůĂƐƐŝĐ͟�
ƐƚǇůĞ�ŽĨ�ŐƌĂƉŚŝĐƐ͘� 

6FUHHQ &RQILJXUDWLRQ 

%HHS�LV�RQ 

/DQGVFDSH 

8QKLGH�5HWLF 

&ODVVLF�'LVSOD\ 

+LGH�/LJKWLQJ 

��6PLWK�6WUHHW 

��6PLWK�6WUHHW 

��6PLWK�6WUHHW 

DĞůďŽƵƌŶĞ 



ϳϭ 

����6\VWHP�FRQILJXUDWLRQ 
:$51,1*���2QO\�TXDOLILHG�0$&=21(��LQVWDOOHUV�VKRXOG�FRQILJXUH�WKH�0$&=21(��6\VWHP��,QFRUUHFW�FRQILJXUDWLRQ�FRXOG�UHVXOW�LQ�
GDPDJH�WR�\RXU�DLU�FRQGLWLRQLQJ�XQLW�DQG�V\VWHP�� 

 

  7R�FRQILJXUH�\RXU�V\VWHP�FOLFN�RQ�WKH�6\VWHP�&RQILJ�LFRQ�RQ�WKH�KRPH�SDJH� 

(QWHU�WKH�V\VWHP�SDVVZRUG�³ZDPIXG´�DQG�SUHVV�WKH�HQWHU�EXWWRQ��7KH�HQWHU� EXWWRQ�PXVW�DOZD\V�EH�WRXFKHG�WR�
VDYH�FKDQJHV�� 

  <RX�ZLOO�QRZ�EH�LQ�WKH�6\VWHP�&RQILJXUDWLRQ�DUHD� 



ϳϮ 

����&RQILJXUDWLRQ�PDLQ�PHQX 

 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ĞĚŝƚ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ǌŽŶĞƐ�ŝŶƐƚĂůůĞĚ͘ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ĞĚŝƚ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ǀĂƌŝĂďůĞ�
ĞůĞĐƚƌŽŶŝĐ�ĐŽŶƐƚĂŶƚ�ǌŽŶĞƐ�ƌĞƋƵŝƌĞĚ͘ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ĐŚĂŶŐĞ�ƚŚĞ�ƐǇƐƚĞŵ�
ƉĂƐƐǁŽƌĚ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ůŝƐƚ�ƚŚĞ�ĚĞǀŝĐĞƐ�ĂŶĚ�
ƐŽŌǁĂƌĞ�ǀĞƌƐŝŽŶƐ�ĚĞƚĞĐƚĞĚ�ďǇ�ƚŚŝƐ�
ƐǇƐƚĞŵ 

dŽƵĐŚ�ŚĞƌĞ�ŝĨ�ǇŽƵ�ŶĞĞĚ�ƚŽ�ŵĂŶƵĂůůǇ�
ĐŽŶĮŐƵƌĞ�ƚŚĞ�/W�ĂĚĚƌĞƐƐ�ŽĨ�ƚŚĞ�tŝ&ŝ�
�ƌŝĚŐĞ͘ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ŐŽ�ďĂĐŬ�ƚŽ�ƚŚĞ�,ŽŵĞ�ƐĐƌĞĞŶ 

0$&=21(� 

,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

���hŶŝƚ��ŽŶƚƌŽů 

0$&=21(� 
,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

EŽ �͘ŽĨ��ŽŶĞƐ  ϰ 

 

EŽ �͘ŽĨ��ŽŶƐƚĂŶƚƐ ϭ 
�ŽŶĞ�̂ ĞƚƵƉ 
���hŶŝƚ�̂ ĞƚƵƉ 
WĂŝƌ�ǁŝƌĞůĞƐƐ�ĚĞǀŝĐĞ 
ŝ̂ ĂǀĞ 
KƉƚŝŽŶƐ 
tŝ&ŝ��ƌŝĚŐĞ��ŽŶĨŝŐ 
�ŚĂŶŐĞ�WĂƐƐǁŽƌĚ����ΎΎΎΎΎΎΎ 
D���KE�ϯ��ĞǀŝĐĞ�>ŝƐƚ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ĞŶĂďůĞ�ŝ^ĂǀĞ�ŝĐŽŶƐ͘�ŝ^ĂǀĞ�
ĐŽŵƉŽŶĞŶƚƐ�ŵƵƐƚ�ďĞ�ŝŶƐƚĂůůĞĚ�ĂŶĚ�
ĞůĞĐƚƌŽŶŝĐ�ŚĂƌĚǁĂƌĞ�ƐĞƚ�ƵƉ�ĂĐĐŽƌĚŝŶŐůǇ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ƐĞƚ�ƵƉ����hŶŝƚ�
�ŽŶĮŐƵƌĂƟŽŶ�;ƐĞĞ�ϰ͘ϯͿ͘ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ƐĞƚ�ƵƉ�ĂŶĚ�ĐŽŶĮŐƵƌĞ�ĞĂĐŚ�
ǌŽŶĞ�;ƐĞĞ�ϰ͘ϮͿ͘ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ƉĂŝƌ�ǁŝƌĞůĞƐƐ�ĚĞǀŝĐĞƐ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ƐĞƚ�ƵƉ�KƉƟŽŶƐ 

1RWH�� 

,QIRUPDWLRQ�RQ�WKH�
FRQILJXUDWLRQ�VFUHHQ�
PD\�YDU\�GHSHQGLQJ�
ZKLFK�GHYLFHV�DUH�
FRQQHFWHG�WR�WKH�
V\VWHP�DQG�ZKLFK�
PRGHO�RI�0$&=21(��
\RX�KDYH� 

  



ϳϯ 

 

����=RQH�VHW�XS 

/ŶĚŝĐĂƚĞƐ�ƚŚŝƐ�ǌŽŶĞ�ŝƐ�ĮƩĞĚ�ǁŝƚŚ�Ă�
ǁŝƌĞůĞƐƐ�ƐĞŶƐŽƌ͘�dŽƵĐŚ�ŚĞƌĞ�ƚŽ�
ĐŚĂŶŐĞ͘� 

0$&=21(� 

,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 
0$&=21(� 

,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

<ŝƚĐŚĞŶ  tŝƌĞůĞƐƐ 

�ŽŶƐƚ�ϭ WĂƐƐĂŐĞ  

&ĂŵŝůǇ  dŽƵĐŚ 

DĂƐƚĞƌ��ĞĚ  tŝƌĞĚ 

:ŽŶ��ĞĚ  KƉŶͬ�ůƐĚ 

ƚ̂ƵĚǇ  ŝ^ĞŶƐĞ 

�ŽŶĞ�̂ ĞƚƵƉ 

/ŶĚŝĐĂƚĞƐ�ƚŚŝƐ�ǌŽŶĞ�ŝƐ�ĚĞƐŝŐŶĂƚĞĚ�ƚŽ�
ďĞ�ƚŚĞ�ĮƌƐƚ�ĞůĞĐƚƌŽŶŝĐ�ĐŽŶƐƚĂŶƚ�ǌŽŶĞ͘� 

/ŶĚŝĐĂƚĞƐ�ƚŚŝƐ�ǌŽŶĞ�ŝƐ�ĮƩĞĚ�ǁŝƚŚ�Ă�ǁŝƌĞĚ�
ƐĞŶƐŽƌ͘�dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ĐŚĂŶŐĞ͘ 

/ŶĚŝĐĂƚĞƐ�ƚŚŝƐ�ǌŽŶĞ�ƚĞŵƉĞƌĂƚƵƌĞ�ŝƐ�
ĐŽŶƚƌŽůůĞĚ�ǀŝĂ�ƚŚĞ�ƐĞŶƐŽƌ�ŝŶ�Ă�ƚŽƵĐŚ�
ƐĐƌĞĞŶ͘�WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ĐŚĂŶŐĞ͘ 

/Ĩ�ƚŚĞ�ǌŽŶĞ�ŚĂƐ�ďĞĞŶ�ŶĂŵĞĚ�ŝƚƐ�ŶĂŵĞ�
ǁŝůů�ƐŚŽǁ�ŚĞƌĞ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ŐŽ�ƚŽ�ƚŚĞ�ŚŽŵĞ�
ƐĐƌĞĞŶ 

/ŶĚŝĐĂƚĞƐ�ƚŚŝƐ�ǌŽŶĞ�ŚĂƐ�ďĞĞŶ�ƐĞƚ�ƵƉ�ĨŽƌ�
KƉĞŶ�ͬ��ůŽƐĞ�ĐŽŶƚƌŽů�ŽŶůǇ 

/ŶĚŝĐĂƚĞƐ�ƚŚŝƐ�ǌŽŶĞ�ŝƐ�ƐĞƚ�ƵƉ�ĨŽƌ�ƚĞŵƉĞƌͲ
ĂƚƵƌĞ�ĐŽŶƚƌŽů�ǀŝĂ�ĂŶ�ŝ^ĞŶƐĞ�ĐŽŶƚƌŽůůĞƌ 

'RZQ 8S 

  



ϳϰ 

 

����=RQH�VHW�XS��FRQW� 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ǀŝĞǁ�Žƌ�ŵĂŬĞ�ĐŚĂŶŐĞƐ�
ƚŽ�ƚŚĞ�ǁŝƌĞůĞƐƐ�ƐĞŶƐŽƌ�ƐƚĂƚƵƐ�ĂŶĚ�
ĐŽŶĮŐƵƌĂƟŽŶ� 

/ŶĚŝĐĂƚĞƐ�ƚŚŝƐ�ǌŽŶĞ��ŚĂƐ�ďĞĞŶ�ĐŽŶĮŐƵƌĞĚ�
ƚŽ�ďĞ�ĐůŝŵĂƚĞ�ĐŽŶƚƌŽůůĞĚ��ǀŝĂ��Ă�tŝƌĞůĞƐƐ�

^ĞŶƐŽƌ 

dŚĞ�ĐŽŶĮŐƵƌĂƟŽŶ�ŽĨ�ƚŚŝƐ�ǌŽŶĞ�ĐĂŶ�ďĞ�
ĐŚĂŶŐĞĚ�ďǇ�ƐŝŵƉůǇ�ƐĞůĞĐƟŶŐ�ƚŚĞ�

ĂƉƉƌŽƉƌŝĂƚĞ�ďƵƩŽŶ͘�WůĞĂƐĞ�ŶŽƚĞ�ƚŚĞ�
ĐŽƌƌĞĐƚ�ŚĂƌĚǁĂƌĞ�ŵƵƐƚ�ďĞ�ĮƩĞĚ�ĨŽƌ�ƚŚĞ�

ǌŽŶĞ�ƚŽ�ǁŽƌŬ�ĐŽƌƌĞĐƚůǇ� 

0$&=21(� 

,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 
0$&=21(� 

,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

<ŝƚĐŚĞŶ 

DĂŶƵĂů��ŽŶƚƌŽů 
�ŽŶƐƚĂŶƚ 

KƉĞŶ�ͬ ��ůŽƐĞĚ 

�ůŝŵĂƚĞ��ŽŶƚƌŽů 
tŝƌĞůĞƐƐ�̂ ĞŶƐŽƌ 

dŚŝƐ�dŽƵĐŚ�̂ ĐƌĞĞŶ 

tŝƌĞĚ�̂ ĞŶƐŽƌ 

ŝ̂ ĞŶƐĞ��ŽŶƚƌŽůůĞƌ 

KƚŚĞƌ�dŽƵĐŚ�̂ ĐƌĞĞŶ 

  



ϳϱ 

������6HQVRU�FRQILJXUDWLRQ 

,ŽůĚ�ĚŽǁŶ�ƚŚĞ�͞WĂŝƌŝŶŐ��ƵƩŽŶ͟�ŽŶ�ƚŚĞ�D���KE�ϯ�
ǁŝƌĞůĞƐƐ�ĚĞǀŝĐĞ͘�;ƐĞĞ�ϰ͘Ϯ͘ϮͿ͘ 

dŚĞŶ�ƉƌĞƐƐ�ŚĞƌĞ�ƚŽ�ƉĂŝƌ�ƚŚĞ�ĚĞǀŝĐĞ�ƚŽ�ǇŽƵƌ�
D���KE�ϯ�ƐǇƐƚĞŵ�� 

�ŝƐƉůĂǇƐ�ƚŚĞ�ZĂĚŝŽ�ĨƌĞƋƵĞŶĐǇ�
ĐŚĂŶŶĞů�ƚŚĞ�ƐǇƐƚĞŵ�ŚĂƐ�ďĞĞŶ�

ĐŽŶĮŐƵƌĞĚ�ƚŽ͘�dŚŝƐ�ĐŚĂŶŶĞů�ĐĂŶ�ďĞ�
ĐŚĂŶŐĞĚ�ŝĨ�Z&�ŝŶƚĞƌĨĞƌĞŶĐĞ�ŝƐ�ďĞŝŶŐ�

ĞǆƉĞƌŝĞŶĐĞĚ͘�� 
/Ĩ�ƚŚĞ�ĐŚĂŶŶĞů�ŝƐ�ĐŚĂŶŐĞĚ�Ăůů�

ǁŝƌĞůĞƐƐ�ĚĞǀŝĐĞƐ�ŶĞĞĚ�ƚŽ��ďĞ�ƉĂŝƌĞĚ� 

/ŶĚŝĐĂƚĞƐ�ƚŚĞ�ƐƚĂƚƵƐ�ŽĨ�ƚŚĞ�ďĂƩĞƌǇ�ŝŶ�ƚŚĞ�
ƐĞŶƐŽƌ�ŝŶ�ƚŚŝƐ�ǌŽŶĞ 

 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ŐŽ�ďĂĐŬ�ĂŶĚ�ƐĂǀĞ�ĂŶǇ�
ĐŚĂŶŐĞƐ͘ 

0$&=21(� 

,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

���hŶŝƚ��ŽŶƚƌŽů 

0$&=21(� 
,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

^ĞŶƐŽƌ�ďĂƚƚĞƌǇ�ƐƚĂƚƵƐ�͗ �'ŽŽĚ 

�ŚĂŶŐĞ�ZĨ��ŚĂŶŶĞů� ϭ 

WĂŝƌ�ǁŝƌĞůĞƐƐ�ĚĞǀŝĐĞ 

<ŝƚĐŚĞŶ 

ŝ̂ŐŶĂů��ƐƚƌĞŶŐƚŚ�͗ �ϭϬϬй 

�ĂůŝďƌĂƚĞ�̂ ĞŶƐŽƌ�-�Ϭ͘Ϯ�� 

/ŶĚŝĐĂƚĞƐ�ƚŚĞ�ƐƚĂƚƵƐ�ŽĨ�ƚŚĞ�ǁŝƌĞůĞƐƐ�
ƐŝŐŶĂů�ƐƚƌĞŶŐƚŚ�ĨƌŽŵ��ƚŚĞ�ƐĞŶƐŽƌ�ŝŶ�

ƚŚŝƐ�ǌŽŶĞ͘�/ƚ�ĐĂŶ�ƚĂŬĞ�ƵƉ�ƚŽ�ϭϬ�
ŵŝŶƵƚĞƐ�ŽĨ�ŶŽƌŵĂů�ŽƉĞƌĂƟŽŶ�ƚŽ�ŐĞƚ�
ĂŶ�ĂĐĐƵƌĂƚĞ�ƌĞĂĚŝŶŐ͘�dŽ�ƐƉĞĞĚ�ƵƉ�
ƚŚĞ�ƉƌŽĐĞƐƐ�ƉƌĞƐƐ�ƚŚĞ�Kī�ͬ��ƵƚŽ�

ďƵƩŽŶ�ŽŶ�ƚŚĞ�ƐĞŶƐŽƌ�ϱ�ƟŵĞƐ͘ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ĂĚũƵƐƚ�ƚŚĞ�ĐĂůŝďƌĂƟŽŶ�ŽĨ�
ƚŚŝƐ�ƐĞŶƐŽƌ�;^ĞĞ�ϰ͘Ϯ͘ϯͿ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ĐŚĂŶŐĞ�ƚŚĞ�ZĨ��ŚĂŶŶĞů 

  



ϳϲ 

 

������3DLULQJ�DQG�FRQILJXULQJ�0$&=21(��5)�6HQVRUV 

 

^Ğƚ�ƚŚĞ�ǌŽŶĞ�ƐĞůĞĐƚŽƌ�ƐǁŝƚĐŚ�ƚŽ�ƚŚĞ�ĐŽƌƌĞĐƚ�
ǌŽŶĞ��ŶƵŵďĞƌ 

ZĞŵŽǀĞ�ĨƌŽŶƚ�ĐŽǀĞƌ�ĨƌŽŵ�ƐĞŶƐŽƌ 

WƌĞƐƐ�ĂŶĚ�ŚŽůĚ��WĂŝƌŝŶŐ�ďƵƩŽŶ�ŽŶ�ƚŚĞ�
ǁŝƌĞůĞƐƐ�ĚĞǀŝĐĞ�͘��ƚ�ƚŚĞ�ƐĂŵĞ�ƟŵĞ�ƉƌĞƐƐ�
ƚŚĞ�WĂŝƌŝŶŐ���ƵƩŽŶ�ŽŶ�ƚŚĞ�ƚŽƵĐŚ�ƐĐƌĞĞŶ�
;ƐĞĞ�ϰ͘Ϯ͘ϭͿ�ĂŶĚ�ǁĂŝƚ�ƵŶƟů�ƚŚĞ�ƵƉĚĂƚĞ�ŝƐ�

ĐŽŵƉůĞƚĞ�� 

3DLU 

EŽƚĞ͗ 

dŽ�ƉĂŝƌ�ŽƚŚĞƌ�ĚĞǀŝĐĞƐ�ƐƵĐŚ�ĂƐ�ĂŶ�
D���KE�ϯ��ďƌŝĚŐĞ�Žƌ�ƌĞƉĞĂƚĞƌ�ƐŝŵƉůǇ�
ƉƌĞƐƐ�ƚŚĞ�ƉĂŝƌŝŶŐ��ďƵƩŽŶ�ŽŶ�ƚŚĞ�ĚĞǀŝĐĞ�
ĂŶĚ�Ăƚ�ƚŚĞ�ƐĂŵĞ�ƟŵĞ�ƉƌĞƐƐ�ƚŚĞ�ƉĂƌŝŶŐ�
ďƵƩŽŶ�ŽŶ�ƚŚĞ�ƚŽƵĐŚ�ƐĐƌĞĞŶ�ĂŶĚ�ǁĂŝƚ�ĨŽƌ�
ƚŚĞ�ƵƉĚĂƚĞ�ƚŽ�ĐŽŵƉůĞƚĞ͘ 



ϳϳ 

������6HQVRU�&DOLEUDWLRQ 

 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ĂĚũƵƐƚ�ƚŚĞ�ĐĂůŝďƌĂƟŽŶ�ƵƉ�ďǇ�
нϬ͘ϭ�ĚĞŐ͘�� 

0$&=21(� 

,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

���hŶŝƚ��ŽŶƚƌŽů 

0$&=21(� 
,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ĂĚũƵƐƚ�ƚŚĞ�ĐĂůŝďƌĂƟŽŶ�
ĚŽǁŶ�ďǇ�-Ϭ͘ϭ�ĚĞŐ͘�� 

dŽƚĂů�ĐĂůŝďƌĂƟŽŶ�ŽīƐĞƚ�ĨƌŽŵ�
ŵĂŶƵĨĂĐƚƵƌĞĚ�ƐĞƫŶŐ� 

 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ŐŽ�ďĂĐŬ�ĂŶĚ�ƐĂǀĞ�ƚŚĞ�
ĐŚĂŶŐĞƐ͘ 

<ŝƚĐŚĞŶ 

�ĂůŝďƌĂƚĞ�ƐĞŶƐŽƌ��;ϮϮ͘ϮͿ 
�ŽǁŶ hƉ -��� 

ZĞ-ĐĂůŝďƌĂƚĞĚ�ƚĞŵƉĞƌĂƚƵƌĞ�ĨŽƌ�ƚŚŝƐ�
ǌŽŶĞ� 

EŽƚĞ͗ 

ZĞ-ĐĂůŝďƌĂƟŽŶ�ŽĨ�ƚŚĞ�
ƚĞŵƉĞƌĂƚƵƌĞ�ƐĞŶƐŽƌ�ŝŶ�ƚŚĞ�
ƚŽƵĐŚ�ƐĐƌĞĞŶƐ��ĐĂŶ�ŽŶůǇ�ďĞ�ĚŽŶĞ�
ĨƌŽŵ�ƚŚĞ�ƚŽƵĐŚ�ƐĐƌĞĞŶ�ǇŽƵ�ǁĂŶƚ�
ƚŽ�ƌĞ-ĐĂůŝďƌĂƚĞ͘ 

�ƵƌƌĞŶƚ�ƌĞĂĚŝŶŐ�ǁŝƚŚ�ĐĂůŝďƌĂƟŽŶ�ŽīƐĞƚ�
ŝŶĐůƵĚĞĚ 

  



ϳϴ 

������L6HQVH�FRQWUROOHU�FRQILJXUDWLRQ 

WƌĞƐƐ�ĂŶĚ�ŚŽůĚ�ƚŚĞ�͞�ŝƌŇŽǁ͟�ďƵƩŽŶ�ƚŽ�
ĐŽŶĮŐƵƌĞ�ƚŚĞ�ĐŽŶƚƌŽůůĞƌ͘�,ĞƌĞ�ǇŽƵ�ĐĂŶ�
ĐŽŶĮŐƵƌĞ�ƚŚĞ��ĐŽƌƌĞĐƚ��ŽŶĞ�ƚŽ�ĐŽŶƚƌŽů�ĂŶĚ�
ǇŽƵ�ĐĂŶ�ĐĂůŝďƌĂƚĞ�ƚŚĞ�ƐĞŶƐŽƌ�ŝĨ�ƌĞƋƵŝƌĞĚ 

WƌĞƐƐ�ĂŶĚ�ŚŽůĚ�ƚŚĞ�͞ŝ^ĞŶƐĞ͟�ďƵƩŽŶ��ƚŽ�ĞŶƚĞƌ�
ƚŚĞ�KĐĐƵƉĂŶĐǇ�^ƚƌĂƚĞŐǇ�ĐŽŶĮŐƵƌĂƟŽŶ�

ŵĞŶƵ͘�&ŽůůŽǁ�ƚŚĞ�ƉƌŽŵƉƚƐ�ƚŽ�ƐĞůĞĐƚ�ƚŚĞ�
ŵŽƐƚ�ĂƉƉƌŽƉƌŝĂƚĞ�ƐƚƌĂƚĞŐǇ�ĨŽƌ�ǇŽƵƌ�ƌŽŽŵ�Žƌ�
ƵƐĞ�ƚŚĞ��ƵƐƚŽŵ�^ĞƚƵƉ�ŽƉƟŽŶ�ƚŽ�ĚĞƐŝŐŶ�ǇŽƵƌ�

ŽǁŶ�ƐƚƌĂƚĞŐǇ 

/ŶĚŝĐĂƚĞƐ�ƚŚĞ�ŝ^ĞŶƐĞ�ŚĂƐ�ďĞĞŶ�
ĂĐƟǀĂƚĞĚ�ŽŶ�ƚŚŝƐ�ĐŽŶƚƌŽůůĞƌ͘ 

EŽƚĞ͗ 

tŚĞŶ�ŝ^ĞŶƐĞ�ŚĂƐ�ďĞĞŶ�ĂĐƟǀĂƚĞĚ�
ŵŽǀĞŵĞŶƚ�ŝƐ�ƌĞƋƵŝƌĞĚ�ŝŶ�ƚŚĞ�ƌĂŶŐĞ�ŽĨ�ƚŚĞ�
ŽĐĐƵƉĂŶĐǇ�ƐĞŶƐŽƌ�ƚŽ�ŬĞĞƉ�ƚŚĞ�ǌŽŶĞ�
ŽƉĞƌĂƟŶŐ͘��dŚĞ�ƵƐĞ�ŽĨ��ƚŚĞ�ŝ^ĞŶƐĞ�ĨĞĂƚƵƌĞ�ŝŶ�
ďĞĚƌŽŽŵƐ͕�ǁŚĞŶ�ƚŚĞ�ŽĐĐƵƉĂŶƚƐ�ĂƌĞ�ĂƐůĞĞƉ͕�
ŝƐ�ŶŽƚ�ƌĞĐŽŵŵĞŶĚĞĚ͘ 

^ǇƐƚĞŵ�ƌĞƐĞƚ�ďƵƩŽŶ�ƵŶĚĞƌ�
ŚĞƌĞ 



ϳϵ 

����$&�XQLW�FRQILJXUDWLRQ� 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ŐŽ�ďĂĐŬ�ĂŶĚ�ƐĂǀĞ�ƚŚĞ�
ĐŚĂŶŐĞƐ͘ 

^ĞůĞĐƚ�ŵĞƚŚŽĚ�ŽĨ�ĐŽŶƚƌŽůůŝŶŐ�ƚŚĞ����ƵŶŝƚ͘�� 

· Zͬ�ŝƌ�ǁŝůů�ĐŽŶƚƌŽů�ƵƐŝŶŐ�ƚŚĞ�ƵŶŝƚ͛Ɛ�ƌĞƚƵƌŶ�
Ăŝƌ�ƐĞŶƐŽƌ͘ 

· DĂƐƚĞƌ�ǁŝůů�ĐŽŶƚƌŽů�ƚŚĞ�����ƵŶŝƚ�ĨƌŽŵ�ƚŚĞ�
ĐŽůŽƵƌ�ƚŽƵĐŚ�ƐĐƌĞĞŶ�Žƌ�ǌŽŶĞ�ƐĞŶƐŽƌ�ƚŚĂƚ�

ŚĂƐ�ďĞĞŶ�ƐĞůĞĐƚĞĚ�ĂƐ�ƚŚĞ�DĂƐƚĞƌ͘ 

· �ŽŶĞƐ�ǁŝůů�ĂƵƚŽŵĂƟĐĂůůǇ�ĐŽŶƚƌŽů�ƚŚĞ����
ƵŶŝƚ�ĨƌŽŵ�ƚŚĞ�ƚĞŵƉĞƌĂƚƵƌĞ�ĐŽŶƚƌŽůůĞĚ�

ǌŽŶĞƐ�;ŚŝŐŚ�ƐĞůĞĐƚͿ͘ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ŐŽ�ƚŽ�ƚŚĞ�ŚŽŵĞ�
ƐĐƌĞĞŶ͘ 

0$&=21(� 
,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

0$&=21(� 

���hŶŝƚ��ŽŶƚƌŽů 

0$&=21(� 
,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

���hŶŝƚ��ŽŶƚƌŽůůŝŶŐ�̂ ĞŶƐŽƌ 

���hŶŝƚ��̂ ĞƚƵƉ 

Z �ͬŝƌ DĂƐƚĞƌ �ŽŶĞƐ 

�ƵƚŽ�ŵŽĚĞ�ĚĞĂĚ�ďĂŶĚ 
�ĞĂĚ�ďĂŶĚ 

/ŶĚŝĐĂƚĞƐ�ƚŚĞ�ĐƵƌƌĞŶƚ�ĚĞĂĚ�ďĂŶĚ�ƌĞƋƵŝƌĞĚ�
ƚŽ�ĂƵƚŽŵĂƟĐĂůůǇ�ƐǁŝƚĐŚ�ĨƌŽŵ��ŽŽůŝŶŐ��ƚŽ�

,ĞĂƟŶŐ͘�dŚŝƐ�ĚĞĂĚ�ďĂŶĚ�нͬ-�ϭ͘ϳϱŽ����ĨƌŽŵ�
ƚŚĞ�ĐŽŶƚƌŽůůŝŶŐ�ƐĞŶƐŽƌ͛Ɛ�ƐĞƚƉŽŝŶƚ͘� 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ĂĚũƵƐƚ�ƚŚĞ�ĚĞĂĚďĂŶĚ 

&ĂŶ��ƵƚŽ 
&ĂŶ�ǁŝůů�ĂĚũƵƐƚ�ƐƉĞĞĚ�ĂƵƚŽŵĂƚŝĐĂůůǇ�
ĚĞƉĞŶĚŝŶŐ�ŽŶ�ƚŚĞ�ƉŽƐŝƚŝŽŶ�ŽĨ�ƚŚĞ�
ǌŽŶĞ�ĚĂŵƉĞƌƐ 

hŶŝƚ��ƵƚŽ�KĨĨ 
hŶŝƚ�ǁŝůů�ƐǁŝƚĐŚ�ŽĨĨ�ĂƵƚŽŵĂƚŝĐĂůůǇ�ŝĨ�
Ăůů�ƚŚĞ�ǌŽŶĞƐ�ĂƌĞ��ůŽƐĞĚ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ĞŶĂďůĞ�ͬ�ĚŝƐĂďůĞ�ƚŚŝƐ��
ĨĞĂƚƵƌĞ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ĞŶĂďůĞ�ͬ�ĚŝƐĂďůĞ�ƚŚŝƐ��
ĨĞĂƚƵƌĞ 

dŽ�ĐŽŶĮŐƵƌĞ�&ĂŶ��ƵƚŽ�ƐĞĞ�;ϰ͘ϯ͘ϭͿ 

  

ϭ͘ϳϱ�ĚĞŐ�� 



ϴϬ 

������)DQ�DXWR�FRQILJXUDWLRQ� 

 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ĞŶĂďůĞ�&ĂŶ��ƵƚŽ�ĐŽŶƚƌŽů�ĂŶĚ�
ƚŽ�ƉƌŽĐĞĞĚ�ǁŝƚŚ�&ĂŶ��ƵƚŽ�ƐĞƚ�ƵƉ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ƐĞƚ�ƚŚĞ����hŶŝƚ�ĐĂƉĂĐŝƚǇ�ĨŽƌ�ƚŚŝƐ�
ƐǇƐƚĞŵ͘�dŚĞ�ĐĂƉĂĐŝƚǇ�ƐĞůĞĐƟŽŶ�ǁŝůů�ƉƌŽǀŝĚĞ�ĂŶ�
ĂƉƉƌŽǆŝŵĂƚĞ�ĂŝƌŇŽǁ�ĐĂƉĂĐŝƚǇ�ĨŽƌ�ƚŚĞ����hŶŝƚ͘ 

0$&=21(� 
,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

0$&=21(� 
hŶŝƚ��ĂƉĂĐŝƚǇ�΀Ŭt΁�����ϭϰ 

&ĂŶ��ŝƌŇŽǁ�΀ůͬƐ΁�����������ϭϬϮϬ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ĐŽŶĮŐƵƌĞ�ƚŚĞ�ǌŽŶĞ�ĂƌĞĂƐ�
;ϰ͘ϯ͘ϮͿ 

&ĂŶ��ƵƚŽ��ŽŶĨŝŐ 

�ĂƉĂĐŝƚŝĞƐ 

�ŶĂďůĞ�&ĂŶ��ƵƚŽ��ŽŶƚƌŽů 
�ƵƚŽ�&ĂŶ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ĮŶĞ�ƚƵŶĞ�ƚŚĞ�ĂŝƌŇŽǁ�ĐĂƉĂĐŝƚǇ͘�zŽƵ�
ĐĂŶ�ƐĞƚ�ƚŚĞ�ĞǆĂĐƚ�ĂŝƌŇŽǁ�ŝŶ�ůŝƚƌĞƐ�ƉĞƌ�ƐĞĐŽŶĚ͘�dŚŝƐ�ŝƐ�
ĂǀĂŝůĂďůĞ�ĨƌŽŵ�ƚŚĞ����hŶŝƚ�ŵĂŶƵĨĂĐƚƵƌĞƌ 

 
Ϯ–�^ƉĞĞĚ�&ĂŶ 

ϯ–�^ƉĞĞĚ�&ĂŶ 

sĂƌŝĂďůĞ�^ƉĞĞĚ�&ĂŶ 

^ĞůĞĐƚ�&ĂŶ�dǇƉĞ ^ĞůĞĐƚ�ƚŚĞ�ĐŽƌƌĞĐƚ�ĨĂŶ�ƐƉĞĞĚ�ƚǇƉĞ�ĨŽƌ�ƚŚĞ�
ƐǇƐƚĞŵ�ŝŶƐƚĂůůĞĚ͘�ZĞĨĞƌ�ƚŽ����hŶŝƚ�

DĂŶƵĨĂĐƚƵƌĞƌ�ŵĂŶƵĂů� 

KŶůǇ�ĂǀĂŝůĂďůĞ�ŽŶ�ĐĞƌƚĂŝŶ����ƵŶŝƚ�ŵĂŬĞƐ 

  



ϴϭ 

������)DQ�DXWR�]RQH�DUHD�VHWXS� 

 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ƐĞƚ�ƚŚĞ�ŬŝƚĐŚĞŶ�ĂƌĞĂ�ŝŶ�
ƐƋƵĂƌĞ�ŵĞƚĞƌƐ 

0$&=21(� 
,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

0$&=21(� 

>ŝǀŝŶŐ��ϯϯ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ŐŽ�ƚŽ�ƚŚĞ�ŶĞǆƚ�ϯ�ǌŽŶĞƐ 

&ĂŶ��ƵƚŽ��ŽŶĨŝŐ 

�ŽŶĞ�Ϯ���ƌĞĂ�;ƐƋŵͿ 

�ŽŶĞ�ϭ���ƌĞĂ�;ƐƋŵͿ 
<ŝƚĐŚĞŶ�ϭϬ 

�ƵƌƌĞŶƚ�ĂƌĞĂ�ƐĞƚ�ĨŽƌ��ŽŶĞ�ϯ 

 

�ŽŶĞ�ŶĂŵĞ 

�ŽŶĞ�ϯ���ƌĞĂ�;ƐƋŵͿ 

DĂƐƚĞƌ��ĞĚ��Ϯϭ 

  



ϴϮ 

������0DVWHU�6ODYH�6HWXS� 

/ŵƉŽƌƚĂŶƚ�EŽƚĞƐ͗ 

dŚŝƐ�ŝƐ�ĂŶ��ĚǀĂŶĐĞĚ�ƐĞƫŶŐ�ĂŶĚ�ƐŚŽƵůĚ�
ŽŶůǇ�ďĞ�ĂƩĞŵƉƚĞĚ�ďǇ�ƐƵŝƚĂďůǇ�ƋƵĂůŝĮĞĚ�
D���KE�ϯ�ƚĞĐŚŶŝĐŝĂŶƐ͘ 

dŚĞƐĞ�ƐĞƫŶŐ�ǁŝůů�ŽŶůǇ�ǁŽƌŬ�ǁŝƚŚ�ĐĞƌƚĂŝŶ�
ŵĂŬĞƐ�ĂŶĚ�ŵŽĚĞůƐ�ŽĨ����ƵŶŝƚƐ͘��ŽŶƚĂĐƚ�
,s����ŽŶƐŽůŝĚĂƚĞĚ�ƚŽ�ĐŚĞĐŬ�ŝĨ�ǇŽƵƌ�
ƐǇƐƚĞŵ�ŝƐ�ƐƵŝƚĂďůĞ͘ 

dŚĞ����ƐǇƐƚĞŵ�ĐŽŶƚƌŽůƐ�ŵĂǇ�ƌĞƋƵŝƌĞ�
ĂĚĚŝƟŽŶĂů�W�Z/�'�Ɛ͕�ŵĂƐƚĞƌ�ͬ�ƐůĂǀĞ�
ĂĚũƵƐƚŵĞŶƚƐ�Žƌ�ĐŽŶƚƌŽůůĞƌ�ĂĚĚƌĞƐƐŝŶŐ�ĨŽƌ�
ƚŚĞƐĞ�ĨƵŶĐƟŽŶƐ�ƚŽ�ŽƉĞƌĂƚĞ͘ 

,s����ŽŶƐŽůŝĚĂƚĞĚ�ĚŽĞƐ�ŶŽƚ�ĂĐĐĞƉƚ�
ƌĞƐƉŽŶƐŝďŝůŝƚǇ�ŝĨ�ƚŚĞƐĞ�ƐĞƫŶŐ�ĚŽ�ŶŽƚ�ǁŽƌŬ�
ĐŽƌƌĞĐƚůǇ�ŽŶ�ǇŽƵƌ�ƉĂƌƟĐƵůĂƌ�ƐǇƐƚĞŵ 

0$&=21(� 
,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

���hŶŝƚ�̂ ĞƚƵƉ 

DĂƐƚĞƌ�ͬ �̂ ůĂǀĞ�̂ ĞƚƚŝŶŐƐ 

hŶŝƚ�/ŶĨŽ 
WĂŶĂƐŽŶŝĐ ^ǇƐƚĞŵ�ĐĂŶ�ďĞ�ƚƵƌŶĞĚ�KŶ�ĂŶĚ�Kī�ǀŝĂ�

ƚŚĞ�D���KE�ϯ�ĐŽŶƚƌŽůůĞƌ�ĂŶĚ�
ĂŶŽƚŚĞƌ�ŶŽŶ�D���KE�ϯ�ĐŽŶƚƌŽůůĞƌ�
ĐŽŶŶĞĐƚĞĚ�ƚŽ�ƚŚĞ�WĂŶĂƐŽŶŝĐ�ƵŶŝƚ 

  

&ĂƵůƚ�,ŝƐƚŽƌǇ 

D��� KƚŚĞƌ 

KŶͬKī 

DŽĚĞ 

&ĂŶ 

^ĞƚƉŽŝŶƚ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ŐŽ�ďĂĐŬ�ĂŶĚ�ƐĂǀĞ�ƚŚĞ�
ĐŚĂŶŐĞƐ͘ 

/ŶĚŝĐĂƚĞƐ�Ă�WĂŶĂƐŽŶŝĐ����ƵŶŝƚ�ŵŽĚƵůĞ�ŝƐ�
ĐŽŶŶĞĐƚĞĚ�ƚŽ�ƚŚŝƐ�ƐǇƐƚĞŵ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ǀŝĞǁ�ƚŚĞ�ĨĂƵůƚ�
ŚŝƐƚŽƌǇ�ĨŽƌ�ƚŚŝƐ����ƵŶŝƚ͘ 

^ǇƐƚĞŵ�KŶͬKī�ĐŽŶƚƌŽů 

^ǇƐƚĞŵ�ŵŽĚĞ�ĐŽŶƚƌŽů 

^ǇƐƚĞŵ�ĨĂŶ�ƐƉĞĞĚ�ĐŽŶƚƌŽů 

^ǇƐƚĞŵ�ƐĞƚƉŽŝŶƚ�ĂĚũƵƐƚŵĞŶƚ 

^ǇƐƚĞŵ�ŵŽĚĞ�ĐĂŶ�ďĞ�ĐŚĂŶŐĞĚ�ďǇ�ƚŚĞ�
D���KE�ϯ�ĐŽŶƚƌŽůůĞƌ�ĂŶĚ�ĂŶŽƚŚĞƌ�
ŶŽŶ�D���KE�ϯ�ĐŽŶƚƌŽůůĞƌ�
ĐŽŶŶĞĐƚĞĚ�ƚŽ�ƚŚĞ�WĂŶĂƐŽŶŝĐ�ƵŶŝƚ 

^ǇƐƚĞŵ�ĨĂŶ�ƐƉĞĞĚ�ĐĂŶ�ŽŶůǇ�ďĞ�
ĐŽŶƚƌŽůůĞĚ�ďǇ�ƚŚĞ�D���KE�ϯ�

^ǇƐƚĞŵ�ƐĞƚƉŽŝŶƚ�ĐĂŶ�ŽŶůǇ�ďĞ�
ĐŽŶƚƌŽůůĞĚ�ďǇ�Ă�ŶŽŶ�D���KE�ϯ�
ĐŽŶƚƌŽůůĞƌ�ĐŽŶŶĞĐƚĞĚ�ƚŽ�ƚŚĞ�
WĂŶĂƐŽŶŝĐ��ƵŶŝƚ 



ϴϯ 

����6\VWHP�2SWLRQV��'LVSOD\��7DJOLQHV�	�)LOWHU�0DLQWHQDQFH� 

^ĞůĞĐƚ�ĞŝƚŚĞƌ�&Ƶůů�^ǇƐƚĞŵ�Žƌ��ŽŶĞ�KŶůǇ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ĐŚĂŶŐĞ�ůŝŶĞ�ϭ�ŽĨ�ƚŚĞ�ƚĂŐ�ůŝŶĞ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ŐŽ�ďĂĐŬ�ƚŽ�ƚŚĞ�ƉƌĞǀŝŽƵƐ�
ĐŽŶĮŐƵƌĂƟŽŶ�ƉĂŐĞ� 

^ĞůĞĐƚ�ŝĨ�ǇŽƵ�ǁĂŶƚ�ƚŚĞ����ƵŶŝƚƐ�ĐŽŶƚƌŽůůŝŶŐ�ƚĞŵƉĞƌĂƚƵƌĞ�ƚŽ�
ďĞ�ĚŝƐƉůĂǇĞĚ 

���hŶŝƚ��ŽŶƚƌŽů 

 

0$&=21(� 

,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 
0$&=21(� 

,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

1RWH�� 

,QIRUPDWLRQ�RQ�WKH�
FRQILJXUDWLRQ�VFUHHQ�
PD\�YDU\�GHSHQGLQJ�
ZKLFK�GHYLFHV�DUH�
FRQQHFWHG�WR�WKH�
V\VWHP�DQG�ZKLFK�
PRGHO�RI�0$&=21(��
\RX�KDYH� 

 

Ǉ̂ƐƚĞŵ�KƉƚŝŽŶƐ 

�ŝƐƉůĂǇ 
&Ƶůů�̂ ǇƐƚĞŵ 

�ŽŶĞ�KŶůǇ 

�ŽŶƚƌŽůůŝŶŐ�dĞŵƉĞƌĂƚƵƌĞ 

dĂŐ�>ŝŶĞƐ 
D���KE�ϯ 

/ŶǀĞŶƟǀĞ�͘�/ŶƚĞůůŝŐĞŶƚ�͘�/ŶƚƵŝƟǀĞ 

&ŝůƚĞƌ�DĂŝŶƚĞŶĂŶĐĞ 
ZĞŵŝŶĚĞƌ�&ƌĞƋƵĞŶĐǇ�ϯ�ŵŽŶƚŚƐ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ĐŚĂŶŐĞ�ůŝŶĞ�Ϯ�ŽĨ�ƚŚĞ�ƚĂŐ�ůŝŶĞ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ĐŚĂŶŐĞ�ƚŚĞ�ĮůƚĞƌ�ĐůĞĂŶ�ƌĞŵŝŶĚĞƌ�
ĨƌĞƋƵĞŶĐǇ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ŐŽ�ďĂĐŬ�ƚŽ�ƚŚĞ�ŶĞǆƚ�ƉĂŐĞ�
ŽĨ�ŽƉƟŽŶƐ 

  

tŝƌĞĚ�̂ ĞŶƐŽƌ�>�� Ɛ͛ 

^ĞůĞĐƚ�ŝĨ�ǇŽƵ�ǁĂŶƚ�ƚŚĞ�>���ŽŶ�ƚŚĞ�ǁŝƌĞĚ�ƐĞŶƐŽƌƐ�ƚŽ�ďĞ�ƉĞƌͲ
ŵĂŶĞŶƚůǇ�ŽŶ�ǁŚĞŶ�ƚŚĞ�ǌŽŶĞ�ŝƐ�ŝŶ��ƵƚŽ�ŵŽĚĞ͘��ŝƐĂďůĞ�ŝĨ�ǇŽƵ�
ŽŶůǇ�ǁĂŶƚ�ƚŚĞ�>���ƚŽ�ĚŝƐƉůĂǇ�ĨŽƌ�Ă�ƐŚŽƌƚ�ƉĞƌŝŽĚ�ŽĨ�ƟŵĞ�
ǁŚĞŶ�ƐĞƚ�ƚŽ��ƵƚŽ�ŵŽĚĞ͘� 



ϴϰ 

����6\VWHP�2SWLRQV��/RFNV�	�1RQ�6WDQGDUG�'DPSHU�0RWRUV� 

dŽƵĐŚ�ƚŽ�ůŽĐŬ�ƚŚĞ����hŶŝƚ͘�zŽƵ�ǁŝůů�ŶĞĞĚ�
ƚŽ�ĞŶƚĞƌ�Ă�W/E�ŶƵŵďĞƌ�ĂŶĚ�ƚŚĞŶ�ƚŚĞ�
ŶƵŵďĞƌ�ŽĨ�ĚĂǇƐ�ǇŽƵ�ǁĂŶƚ�ƚŚĞ�ƐǇƐƚĞŵ�ƚŽ�
ŽƉĞƌĂƚĞ�ĨŽƌ͕�ƵŶƟů�ŝƚ�ŝƐ�ĂƵƚŽŵĂƟĐĂůůǇ�
ůŽĐŬĞĚ�Žī͘���Ž�ŶŽƚ�ĨŽƌŐĞƚ�ǇŽƵƌ�W/E͘�
^ĞƌǀŝĐĞ�ĐŚĂƌŐĞƐ�ǁŝůů�ĂƉƉůǇ�ĨŽƌ�Ă�
ƚĞĐŚŶŝĐŝĂŶ�ƚŽ�ĂƩĞŶĚ�ƐŝƚĞ�ƚŽ�ƵŶůŽĐŬ�ǇŽƵƌ�
ƐǇƐƚĞŵ͘ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ƐĞƚ�ůŝŵŝƚƐ�ĨŽƌ�ƐĞƚ�ƉŽŝŶƚ�ĂĚũƵƐƚŵĞŶƚ�
ĂŶĚ�ƚŽ�ůŽĐŬ�ƚŚŝƐ�ƐĞƫŶŐ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ŐŽ�ďĂĐŬ�ƚŽ�ƚŚĞ�ƉƌĞǀŝŽƵƐ�
ĐŽŶĮŐƵƌĂƟŽŶ�ƉĂŐĞ 

���hŶŝƚ��ŽŶƚƌŽů 

 

0$&=21(� 

,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 
0$&=21(� 

,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

1RWH�� 

,QIRUPDWLRQ�RQ�WKH�
FRQILJXUDWLRQ�VFUHHQ�
PD\�YDU\�GHSHQGLQJ�
ZKLFK�GHYLFHV�DUH�
FRQQHFWHG�WR�WKH�
V\VWHP�DQG�ZKLFK�
PRGHO�RI�0$&=21(��
\RX�KDYH� 

Ǉ̂ƐƚĞŵ�KƉƚŝŽŶƐ 

>ŽĐŬƐ 
dĞŵƉĞƌĂƚƵƌĞ��ĚũƵƐƚŵĞŶƚ 
�ŝƌĨůŽǁ��ĚũƵƐƚŵĞŶƚ 
Ǉ̂ƐƚĞŵ�>ŽĐŬ�KƵƚ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ůŽĐŬ�ĂŝƌŇŽǁ�ĂĚũƵƐƚŵĞŶƚ͘�zŽƵ�ĐĂŶ�ůŽĐŬ�
ŵŝŶŝŵƵŵ�ĂŝƌŇŽǁ�ŽŶůǇ�Žƌ�ďŽƚŚ�ŵŝŶŝŵƵŵ�ĂŶĚ�
ŵĂǆŝŵƵŵ�Ăŝƌ�ŇŽǁ�ĂĚũƵƐƚŵĞŶƚƐ 

  

�ĂŵƉĞƌ��ŽŶƚƌŽů�dǇƉĞ 

dŝŵŝŶŐ��ĂŵƉĞƌƐ 

^ĞůĞĐƚ�ŚĞƌĞ�ĨŽƌ�ŶŽŶ�ƐƚĂŶĚĂƌĚ�ĚĂŵƉĞƌƐ�
ƐƵĐŚ�ĂƐ��ĞůŝŵŽ͘�� 

zŽƵ�ǁŝůů�ŶĞĞĚ�ƚŽ�ƚǇƉĞ�ŝŶ�ƚŚĞ�ĚƌŝǀĞ�ƟŵĞ�
ŝŶ�ƐĞĐŽŶĚƐ�ĨƌŽŵ�ĨƵůůǇ�ĐůŽƐĞĚ�ƚŽ�ĨƵůůǇ�
ŽƉĞŶ͘� 

WůĞĂƐĞ�ŶŽƚĞ�ƚŚŝƐ�ǁŝůů�ĐŚĂŶŐĞ�ƚŚĞ�ƟŵŝŶŐ�
ĨŽƌ�Ăůů�ŵŽƚŽƌƐ�ŝŶ�ƚŚĞ�ƐǇƐƚĞŵ�ƐŽ�ǇŽƵ�
ĐĂŶŶŽƚ�ŚĂǀĞ�Ă�ŵŝǆ�ŽĨ�ĚŝīĞƌĞŶƚ�ŵŽƚŽƌƐ�
ŽŶ�ƚŚĞ�ƐĂŵĞ�ƐǇƐƚĞŵ�ǁŚĞŶ�ƵƐŝŶŐ�ƚŚŝƐ�
ĨĞĂƚƵƌĞ͘ 

dŚĞ�ĚĂŵƉĞƌ�ĨĂƵůƚ�ĚĞƚĞĐƟŽŶ�ŝƐ�ŝŐŶŽƌĞĚ�
ǁŚĞŶ�ƚŚŝƐ�ŵŽĚĞ�ŝƐ�ƵƐĞĚ͘ 



ϴϱ 

 

����:LIL�EULGJH�FRQILJXUDWLRQ� 

0$&=21(� 

,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

���hŶŝƚ��ŽŶƚƌŽů 

0$&=21(� 
,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

/� �͗�ϭϮϯϭϮϯϭϮϯ 

tŝ&ŝ���ƌŝĚŐĞ��ŽŶĨŝŐ 

/W �͗�ϭϵϮ͘ϭϭϴ͘Ϯϳ͘ϲϵ 

D�� �͗ϬϬ͗Ϭϰ͗�ϱ͗'ϵ͗ϯϮ͗ϯϵ 

�ŝƐƉůĂǇƐ�ƚŚĞ�D���KE�ϯ�ƐǇƐƚĞŵ�
ŝĚĞŶƟĮĐĂƟŽŶ�ŶƵŵďĞƌ 

�ŝƐƉůĂǇƐ�ƚŚĞ��ƌŝĚŐĞ�/W�ĂĚĚƌĞƐƐ�ĂůůŽĐĂƚĞĚ�ďǇ�
ƚŚĞ���,�W 

�ŝƐƉůĂǇƐ�D���KE�ϯ���ƚŚĞƌŶĞƚ�ĐŽŶƚƌŽůůĞƌ�
D���ĂĚĚƌĞƐƐ� 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ŐŽ�ƚŽ�ƚŚĞ�ŚŽŵĞ�
ƐĐƌĞĞŶ͘ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ŐŽ�ďĂĐŬ�ĂŶĚ�ƐĂǀĞ�ƚŚĞ�
ĐŚĂŶŐĞƐ͘ dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ŐŽ�ƚŽ�ƚŚĞ�ŵĂŶƵĂů�tŝ&ŝ�

ĐŽŶĮŐƵƌĂƟŽŶ 

  



ϴϲ 

 

������0DQXDO�,3�&RQILJXUDWLRQ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ŐŽ�ďĂĐŬ�ǁŝƚŚŽƵƚ�ƐĂǀŝŶŐ�ƚŚĞ�
ĐŚĂŶŐĞƐ͘ 

^ĞůĞĐƚ�ĞŝƚŚĞƌ��ƵƚŽ�Žƌ�DĂŶƵĂů��ŽŶĮŐƵƌĂƟŽŶ͘�
/Ĩ�ŵĂŶƵĂů��ŝƐ�ƐĞůĞĐƚĞĚ�ǇŽƵ�ǁŝůů�ŶĞĞĚ�ƚŽ�ŬŶŽǁ�

ƚŚĞ�/W͕�^ƵďŶĞƚ�DĂƐŬ͕��ĞĨĂƵůƚ�'ĂƚĞǁĂǇ͕�
WƌŝŵĂƌǇ��E^�^ĞƌǀĞƌ�ĂŶĚ�^ĞĐŽŶĚĂƌǇ���E^�

^ĞƌǀĞƌ�ĂĚĚƌĞƐƐĞƐ�ŝĨ�ĂƉƉůŝĐĂďůĞ͘�/Ĩ�ǇŽƵ�ƌĞƋƵŝƌĞ�
ŵĂŶƵĂů�ĐŽŶĮŐƵƌĂƟŽŶ�ƉůĞĂƐĞ�ĐŽŶƚĂĐƚ�ǇŽƵƌ�/d�

ƐƉĞĐŝĂůŝƐƚ�ƚŽ�ĂƐƐŝƐƚ�ǇŽƵ͘�� 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ�ŐŽ�ƚŽ�ƚŚĞ�ŚŽŵĞ�
ƐĐƌĞĞŶ͘ 

dŽƵĐŚ�ŚĞƌĞ�ƚŽ��ĂƉƉůǇ�ƚŚĞ�ĐŚĂŶŐĞƐ�ƚŽ�ƚŚĞ�
ĐŽŶĮŐƵƌĂƟŽŶ 

0$&=21(� 

,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 
0$&=21(� 

,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

tŝ&ŝ��ŽŶĨŝŐƵƌĂƚŝŽŶ 

/W��ĚĚƌĞƐƐ 

DĂŶƵĂů���ŽŶĨŝŐƵƌĂƚŝŽŶ 

�ƵƚŽ��ŽŶĨŝŐƵƌĂƚŝŽŶ 

/W��ĚĚƌĞƐƐ 
Ϭ Ϭ Ϭ Ϭ 

Ϭ Ϭ Ϭ Ϭ 

Ϭ Ϭ Ϭ Ϭ 

Ϭ Ϭ Ϭ Ϭ 

Ϭ Ϭ Ϭ Ϭ 

^ƵďŶĞƚ�DĂƐŬ 

�ĞĨĂƵůƚ�'ĂƚĞǁĂǇ 

WƌŝŵĂƌǇ��E �̂̂ ĞƌǀĞƌ 

^ĞĐŽŶĚĂƌǇ��E �̂̂ ĞƌǀĞƌ 

�ƉƉůǇ 

  



ϴϳ 

 

������:L)L�FRQQHFWLRQ 

��ŐƌĞĞŶ�ƐǇŵďŽů�ŝŶĚŝĐĂƚĞƐ�ƚŚĞ�
D���KE�ϯ�ƐǇƐƚĞŵ�ŝƐ�ŶŽǁ�ĐŽŶŶĞĐƚĞĚ�

ƚŽ�tŝ&ŝ�ĂŶĚ�ƌĞĂĚǇ�ƚŽ�ƵƐĞ 

��ŐƌĞǇ��ƐǇŵďŽů�ŝŶĚŝĐĂƚĞƐ�ƚŚĞ�
�ƌŝĚŐĞ��ŝƐ�ĐŽŶŶĞĐƚĞĚ�ƚŽ�ƚŚĞ�
D���KE�ϯ�ƐǇƐƚĞŵ�ďƵƚ�ŝƐ�
ŶŽƚ�ĐŽŶŶĞĐƚĞĚ�ƚŽ�ƚŚĞ�ůŽĐĂů�
ĐŽŵƉƵƚĞƌ�ŶĞƚǁŽƌŬ 

  



ϴϴ 

������6PDUW�3KRQH�RU�7DEOHW�-�6\VWHP�5HTXLUHPHQWV 

6PDUWSKRQH�RU�7DEOHW� 

· <RX�ZLOO�QHHG�D�VPDUWSKRQH�RU�WDEOHW���7KH�IROORZLQJ�
SODWIRUPV�DUH�VXSSRUWHG��$SSOH�	�$QGURLG� 

6\VWHP�5HTXLUHPHQWV 

L26�62)7:$5(�5(48,5(0(176 

· &RPSDWLEOH�ZLWK�L3KRQH��L3RG�WRXFK��DQG�L3DG���L26�����
DQG�KLJKHU� 

$1'52,'�62)7:$5(�5(48,5(0(176 

· 5HTXLUHV�$QGURLG������DQG�KLJKHU�� 

 

:L)L�PRGHP�RU�QHWZRUN�VZLWFK 

· <RX�ZLOO�DOVR�QHHG�D�FRPSDWLEOH�:L)L�PRGHP�RU�QHWZRUN�
VZLWFK�ZLWK�D�VSDUH�5-����DFFHVV�SRUW��6RPH�:L)L�
PRGHPV��ILUHZDOOV�DQG�VHFXULW\�VHWWLQJV�DUH�QRW�
FRPSDWLEOH�ZLWK�WKH�0$&=21(��EULGJH�DQG�ZLOO�QHHG�WR�
EH�FKDQJHG�RU�UHSODFHG�WR�HQDEOH�WKH�0$&=21(��DSS�WR�
UXQ�� 

'RZQORDG�WKH�0$&=21(��$SS 

· <RX�ZLOO�QHHG�DQ�DFFRXQW�ZLWK�WKH�PDQXIDFWXUHU�RI�\RXU�

SKRQH�WR�HQDEOH�\RX�WR�GRZQ�ORDG�$SSV�IURP�WKHLU�
UHVSHFWLYH�VWRUH� 

· $SSOH—$SSOH�$SS�6WRUH 

· $QGURLG—*RRJOH�3OD\�6WRUH 

· /RJLQ�WR�WKH�UHVSHFWLYH�VWRUH� 

· 7R�VHDUFK�IRU�WKH�0$&=21(��$SS�W\SH�³0$&=21(��
&RQWUROOHU´�LQWR�WKH�VWRUHV�VHDUFK�PHQX� 

· 6HOHFW�0$&=21(��&RQWUROOHU�DQG�GRZQORDG�WKH�
0$&=21(��$SS� 



ϴϵ 

 

������6PDUW�3KRQH�RU�7DEOHW�-�(TXLSPHQW�5HTXLUHG�DQG�
&RQILJXUDWLRQ 

(TXLSPHQW 

· 6HH������	������)RU�GHWDLOV�RI�HTXLSPHQW�UHTXLUHG�DQG�
ZLULQJ�GLDJUDP� 

&RQILJXUDWLRQ 

· 3RZHU�XS�WKH�:L)L�%ULGJH 

· 3UHVV�WKH�6\VWHP�&RQILJ�EXWWRQ�RQ�WKH�
WRXFKVFUHHQ 

· (QWHU�WKH�V\VWHP�SDVVZRUG�³ZDPIXG´ 

3DLU�WKH�ZLUHOHVV�EULGJH�WR�WKH�0$&=21(��V\VWHP 

· 3UHVV�DQG�KROG�WKH�EOXH�EXWWRQ�RQ�WKH�VLGH�RI�WKH�%ULGJH��$W�WKH�
VDPH�WLPH�SUHVV�WKH�³3DLU�:LUHOHVV�'HYLFH´�EXWWRQ�RQ�WKH�
WRXFKVFUHHQ 

· :DLW�D�IHZ�VHFRQGV���3UHVV�WKH�KRPH�
EXWWRQ�RQ�WKH�WRXFK�VFUHHQ�� 

· dŚĞ�ŐƌĞǇ�tŝ&ŝ�ƐǇŵďŽů�ƐŚŽƵůĚ�ĂƉƉĞĂƌ�Ăƚ�ƚŚĞ�ďŽƩŽŵ�ŽĨ�
ƚŚĞ�ŚŽŵĞ�ƐĐƌĞĞŶ͘� 

· &RQQHFW�WKH�5-����FDEOH�IURP�WKH�%ULGJH�WR�WKH�
PRGHP���URXWHU���7KH�V\PERO�ZLOO�FKDQJH�WR�
�����JUHHQ� 



ϵϬ 

������6PDUW�3KRQH�RU�7DEOHW�FRQILJXUDWLRQ�-�8VLQJ�\RXU�$SS 

 

 

8VLQJ�\RXU�0$&=21(��$SS�LQ�\RXU�ORFDO�:L)L�DUHD 

· 3UHVV�WKH�0$&=21(��EXWWRQ�RQ�\RXU�SKRQH�RU�WDEOHW� 

· $��QLQH�GLJLW�QXPEHU�ZLOO�DSSHDU�RQ�DW�WKH�WRS�RI�WKH�VFUHHQ��7KLV�LV�
\RX�V\VWHP�,'�QXPEHU��3UHVV�RQ�WKH�QLQH�GLJLW�QXPEHU�DQG�\RX�ZLOO�
JR�LQWR�WKH�$SS��1RZ�\RX�FDQ��QDPH�\RXU�V\VWHP�XVLQJ�WKH�³5HQDPH´�
EXWWRQ� 

· <RX�FDQ�RQO\�KDYH�DFFHVV�WR�WKH�V\VWHP�IURP�RXWVLGH�
\RXU�ORFDO�:L)L�UDQJH�DIWHU�\RX�KDYH�VXFFHVVIXOO\�
UHJLVWHUHG�\RXU�V\VWHP�RQ�:RUOG�:LGH��� 

· 7R�UHJLVWHU�\RXU�V\VWHP�\RX�PXVW��� 

· %H�LQVLGH�WKH�:L)L�DUHD�\RXU�V\VWHP�LV�FRQQHFWHG�WR� 

· 2Q�WKH�$SS�SUHVV�5HJLVWHU�1RZ� 

· &RPSOHWH�DOO�WKH�ILHOGV�PDNLQJ�VXUH�\RX�JHW�WKH�6XEXUE��
6WDWH�DQG�3RVWFRGH������FRUUHFW��WR�HQVXUH�WKH�FRUUHFW�
ZHDWKHU�GDWD�LV�GLVSOD\HG�RQ�\RXU�1H[XV�VFUHHQ��LI�ILWWHG� 

· <RX�PXVW�DJUHH�WR�WKH�:RUOGZLGH�7HUPV� 

· 7KH�$SS�ZLOO�GLVSOD\�DOO�WKH�V\VWHPV�LW�ILQGV�RQ�LQ�WKLV�:L)L�
DUHD�DQG�ZLOO�VLPXOWDQHRXVO\�UHJLVWHU�DOO�GHYLFHV�
GLVSOD\HG� 

· 0DNH�VXUH�\RX�UHPHPEHU�\RXU�SDVVZRUG�DV�\RX�ZLOO�QHHG�
LW�ZKHQ�\RX�ORJLQ�YLD�:RUOG�:LGH��� 

· :KHQ�\RX��ORJLQ�WR�:RUOG�:LGH�WKHUH�LV�DQ�RSWLRQ�WR�VDYH�
\RXU�XVHUQDPH�DQG�SDVVZRUG��/RJLQ�DQG�5HPHPEHU�0H���
:H�UHFRPPHQG�\RX�VHOHFW�WKLV�RSWLRQ�WR�PDNH�LW�IDVWHU�
DQG�HDVLHU�WR�ORJLQ�WR�\RXU�V\VWHP�UHPRWHO\� 

· 7R�UHGXFH�WKH�GDWD�XVDJH�WKHUH�PD\�EH�D�VOLJKW�GHOD\�
EHWZHHQ�FKDQJLQJ�D�VHWWLQJ�RQ�\RXU�SKRQH��DQG�WKH�
V\VWHP�XSGDWLQJ��ZKHQ�XVLQJ�:RUOG�:LGH� 

· 'R�QRW�XVH�0$&=21(��:RUOG�:LGH�ZKHQ�\RX�DUH�LQ�\RXU�
:L)L�]RQH�XQOHVV�\RX�KDYH�WXUQHG�RII�WKH�:L)L�RQ�\RXU�
VPDUW�SKRQH�RU�WDEOHW� 

dŽ�ƌĞŐŝƐƚĞƌ�ǇŽƵƌ�ƐǇƐƚĞŵ�ĨŽƌ�ƵƐĞ�ŽƵƚƐŝĚĞ�ǇŽƵƌ�
ůŽĐĂů�tŝ&ŝ�ĂƌĞĂ�ƉƌĞƐƐ�ŚĞƌĞ͘�zŽƵ�ŵƵƐƚ�ďĞ�
ŝŶƐŝĚĞ�ƚŚĞ��tŝ&ŝ�ĂƌĞĂ�ƚŚĂƚ�ǇŽƵƌ�ƐǇƐƚĞŵ�ŝƐ�
ĐŽŶŶĞĐƚĞĚ�ƚŽ�ŝŶ�ŽƌĚĞƌ�ƌĞŐŝƐƚĞƌ�ǇŽƵƌ�ƐǇƐƚĞŵ�͘ 

&ŽůůŽǁ�ƚŚĞ�ƉƌŽŵƉƚƐ�ĂŶĚ�ĐŽŵƉůĞƚĞ�Ăůů�ƚŚĞ�
ĮĞůĚƐ͘�zŽƵ�ŵƵƐƚ�ŐĞƚ�ƚŚĞ�ĂĚĚƌĞƐƐ�ĐŽƌƌĞĐƚ�ƚŽ�
ĞŶĂďůĞ�ƚŚĞ�ĐŽƌƌĞĐƚ�ǁĞĂƚŚĞƌ�ĚĂƚĂ�ƚŽ�ďĞ�
ĚŝƐƉůĂǇĞĚ�ŽŶ�ƚŚĞ�EĞǆƵƐ�ƐĐƌĞĞŶ 

KŶĐĞ�ǇŽƵ�ĂƌĞ�ƌĞŐŝƐƚĞƌĞĚ��ĨŽƌ�tŽƌůĚ�tŝĚĞ�
ĂĐĐĞƐƐ�ǇŽƵ�ĐĂŶ�ƉƌĞƐƐ�ŚĞƌĞ�ƚŽ��ĂĐĐĞƐƐ�ǇŽƵƌ�
ƐǇƐƚĞŵ 

ϬϬϬϬϬϮϭϵϱ 



ϵϭ 

����+RPH�DXWRPDWLRQ�LQWHJUDWLRQ 

0$&=21(��V\VWHPV�FDQ�EH�LQWHJUDWHG�LQWR�DQ\�KRPH�DXWRPDWLRQ�V\VWHP�WKDW�KDV�DQ�(WKHUQHW�LQWHUIDFH��7KH�:L)L�EULGJH�LV�ILWWHG�
ZLWK�DQ�(WKHUQHW�FRQQHFWLRQ�� 

)RU�LQWHUIDFH�VSHFLILFDWLRQV�SOHDVH�FRQWDFW�+9$&�&RQVROLGDWHG 

<RXU�KRPH�DXWRPDWLRQ�LQWHJUDWRU�ZLOO�QHHG�WR�ZULWH�VXLWDEOH�FRGH�WR�FRQWURO�\RXU�$&�V\VWHP��7KLV�VHUYLFH�LV�QRW�SURYLGHG�E\�+9$&�
&RQVROLGDWHG�RU�0$&=21(�� 



ϵϮ 

����0$&=21(��1DNHG�����UHPRWH�-�&RQILJXUDWLRQ 

ĂͿ /ƚ�ǁŝůů�ƚĂŬĞ�ĂƌŽƵŶĚ�ϱ�ŵŝŶƵƚĞƐ�ƚŽ�ĐŽŵƉůĞƚĞ��ƵƚŽ�
ĐŽŶĮŐƵƌĂƟŽŶ͘����/Ĩ�ǇŽƵ�ƉƌĞƐƐ�ĂŶǇ�ďƵƩŽŶ�ĂŶĚ��ŽŶĞƐ�ϭϮ͕�ϭϯ͕�
Θ�ϭϰ�ĂƌĞ�ƐƟůů�ŇĂƐŚŝŶŐ�ƌĂƉŝĚůǇ�ƚŚŝƐ�ŝŶĚŝĐĂƚĞƐ�ƚŚĞ�ƐǇƐƚĞŵ�ŝƐ�
ƐƟůů�ĐŽŶĮŐƵƌŝŶŐ͘ 

ϭ͘�dŽ�ƉĂŝƌ�ƚŚĞ�ƌĞŵŽƚĞ�ƚŽ�ƚŚĞ�ƐǇƐƚĞŵ�͘��WƌĞƐƐ�ĂŶĚ�ŚŽůĚ�ƚŚĞ��
ƉĂŝƌ�ďƵƩŽŶ�ŽŶ�ƚŚĞ�ƌĞŵŽƚĞ�ĂŶĚ�Ăƚ�ƚŚĞ�ƐĂŵĞ�ƟŵĞ�ƉƌĞƐƐ�ƚŚĞ��
ƉĂŝƌ�ďƵƩŽŶ�ŽŶ�ƚŚĞ��,�ϮϮϱ�ŵŽĚƵůĞ͘���ŽŶĞ�ϭ�ǁŝůů�ŇĂƐŚ�ďůƵĞ�
ƌĂƉŝĚůǇ͘��zŽƵ�ĐĂŶ�ĂůƐŽ�ƉƌĞƐƐ�ƚŚĞ����ƉĂŝƌ�ďƵƩŽŶ�ŽŶ�Ă�ƚŽƵĐŚ�
ƐĐƌĞĞŶ�ŝĨ�ŽŶĞ�ŝƐ�ĮƩĞĚ�ƚŽ�ƚŚĞ�ƐǇƐƚĞŵ͘ 

1RWH�� 

=RQH���ZLOO�EH�VHW�DV�WKH�
GHIDXOW�FRQVWDQW�]RQH�ZKHQ�
$XWR�FRQILJXUHG� 

 

+LQW� 

&RQILJXUH�LQ�WKLV�RUGHU� 

�� 3DLU�WKH�UHPRWH�WR�WKH�&38�
ILUVW��� 

�� )RUFH�$XWR�FRQILJXUDWLRQ 

�� 7HVW�DLU�IORZV�WR�HDFK�]RQH�
DQG�ILW�]RQH�ODEHOV�RQWR�WKH�
EDFN�RI�WKH�UHPRWH� 

 

ϰ͘�dŽ�ĨŽƌĐĞ�ƚŚĞ�ƐǇƐƚĞŵ�ƚŽ��ƵƚŽ�ĐŽŶĮŐƵƌĞ͗ 

ĂͿ WƌĞƐƐ�ĂŶĚ�ŚŽůĚ�ƚŚĞ�hƉ�ďƵƩŽŶ�ƚŚĞŶ�ƉƌĞƐƐ�ĂŶĚ�ƌĞůĞĂƐĞ�ƚŚĞ�
ƉĂŝƌ�ďƵƩŽŶ͘ 

ďͿ �ŽŶĞƐ�ϭϮ͕�ϭϯ͕�Θ�ϭϰ�ǁŝůů�ŇĂƐŚ�ƌĂƉŝĚůǇ�ŝŶĚŝĐĂƟŶŐ�ƚŚĞ�ƐǇƐƚĞŵ�
ŝƐ��ƵƚŽ�ĐŽŶĮŐƵƌŝŶŐ͘ 



ϵϯ 

����0$&=21(��1DNHG�����UHPRWH�-�&RQILJXUDWLRQ 

ϯ͘��dŽ�ƉĂŝƌ�Ă�ǁŝƌĞůĞƐƐ�ƐĞŶƐŽƌ�ƚŽ�ƚŚĞ�ƐǇƐƚĞŵ͗ 

ĂͿ ^Ğƚ�ƚŚĞ�ĚŝĂů�ŝŶƐŝĚĞ�ƚŚĞ�ƐĞŶƐŽƌ�ƚŽ�ƚŚĞ�ĐŽƌƌĞĐƚ�ǌŽŶĞ�ŶƵŵďĞƌ͘�
WƌĞƐƐ�ĂŶĚ�ŚŽůĚ�ƚŚĞ�ƉĂŝƌ�ďƵƩŽŶ�ŝŶ�ƚŚĞ�ƐĞŶƐŽƌ 

ďͿ KŶ�ƚŚĞ�ƌĞŵŽƚĞ—WƌĞƐƐ�ĂŶĚ�ŚŽůĚ�ƚŚĞ�ǌŽŶĞ�ďƵƩŽŶ�ƚŚĞŶ�
ƉƌĞƐƐ�ƚŚĞ�ƉĂŝƌ�ďƵƩŽŶ͘�dŚĞ�ďůƵĞ�>���ŽŶ�ƚŚĞ�ƐĞŶƐŽƌ�ǁŝůů�
ŇĂƐŚ�ƌĂƉŝĚůǇ�ƚŽ�ŝŶĚŝĐĂƚĞ�ŝƚ�ŝƐ�ƉĂŝƌŝŶŐ͘ 

ϰ͘�dŽ�ĨŽƌĐĞ�ƚŚĞ�ƐǇƐƚĞŵ�ƚŽ��ƵƚŽ�ĐŽŶĮŐƵƌĞ͗ 

ĂͿ WƌĞƐƐ�ĂŶĚ�ŚŽůĚ�ƚŚĞ�ƵƉ�ďƵƩŽŶ�ƚŚĞŶ�ƉƌĞƐƐ�ĂŶĚ�ƌĞůĞĂƐĞ�ƚŚĞ�
ƉĂŝƌ�ďƵƩŽŶ͘ 

ďͿ �ŽŶĞƐ�ϭϮ͕�ϭϯ͕�Θ�ϭϰ�ǁŝůů�ŇĂƐŚ�ƌĂƉŝĚůǇ�ŝŶĚŝĐĂƟŶŐ�ƚŚĞ�ƐǇƐƚĞŵ�
ŝƐ��ƵƚŽ�ĐŽŶĮŐƵƌŝŶŐ͘ 

ĐͿ /ƚ�ǁŝůů�ƚĂŬĞ�ĂƌŽƵŶĚ�ϱ�ŵŝŶƵƚĞƐ�ƚŽ�ĐŽŵƉůĞƚĞ��ƵƚŽ�
ĐŽŶĮŐƵƌĂƟŽŶ�ĂƐ�ŝƚ�ŶĞĞĚƐ�ƚŽ�ƌĞĐĞŝǀĞ�ĚĂƚĂ�ĨƌŽŵ�ĞĂĐŚ�ŽĨ�ƚŚĞ�
ǌŽŶĞ�ƐĞŶƐŽƌƐ��� 

ϭ͘�dŽ�ƉĂŝƌ�ƚŚĞ�ƌĞŵŽƚĞ�ƚŽ�ƚŚĞ�ƐǇƐƚĞŵ�͘��
WƌĞƐƐ�ĂŶĚ�ŚŽůĚ�ƚŚĞ�ƉĂŝƌ�ďƵƩŽŶ�ŽŶ�ƚŚĞ�
ƌĞŵŽƚĞ�ĂŶĚ�Ăƚ�ƚŚĞ�ƐĂŵĞ�ƟŵĞ�ƉƌĞƐƐ�ƚŚĞ��
ƉĂŝƌ�ďƵƩŽŶ�ŽŶ�ƚŚĞ��,�ϮϮϱ�ŵŽĚƵůĞ�͘���ŽŶĞ�
ϭ�ǁŝůů�ŇĂƐŚ�ďůƵĞ�ƌĂƉŝĚůǇ͘��zŽƵ�ĐĂŶ�ĂůƐŽ�
ƉƌĞƐƐ�ƚŚĞ����ƉĂŝƌ�ďƵƩŽŶ�ŽŶ�Ă�ƚŽƵĐŚ�ƐĐƌĞĞŶ�
ŝĨ�ŽŶĞ�ŝƐ�ĮƩĞĚ�ƚŽ�ƚŚĞ�ƐǇƐƚĞŵ͘ 

1RWH�� 

=RQH���ZLOO�EH�VHW�DV�WKH�
GHIDXOW�FRQVWDQW�]RQH�ZKHQ�
$XWR�FRQILJXUHG� 

 

+LQW� 

&RQILJXUH�LQ�WKLV�RUGHU� 

�� 3DLU�WKH�UHPRWH�WR�WKH�&38�
ILUVW��� 

�� 7KHQ�VHW�WKH�GLDO�LQ�WKH�
]RQH�VHQVRUV�WR�WKH�FRUUHFW�
]RQH�QXPEHU�� 

�� 3DLU�HDFK�VHQVRU�WR�WKH�
V\VWHP� 

�� )RUFH�$XWR�FRQILJXUDWLRQ 

�� 7HVW�DLU�IORZV�WR�HDFK�]RQH�
DQG�ILW�]RQH�ODEHOV�RQWR�WKH�
EDFN�RI�WKH�UHPRWH� 

�� 7HVW�VHQVRUV�E\�SUHVVLQJ�
WKH�VHQVRU�EXWWRQ�WR�HQVXUH�
WKH�FRUUHFW�]RQH�LV�VHW�WR�
&OLPDWH�FRQWURO� 



ϵϰ 

����8VHU�PDQXDO�KRPH�VFUHHQ��VKRZQ�LQ�&ODVVLF�VW\OH� 

����0$&=21(������	�����

0$&=21(� 
,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

,ŽŵĞ�ƐĐƌĞĞŶ WƌĞƐƐ�ƚŽ�ĂĐƟǀĂƚĞ�Ă�ĨĂǀŽƵƌŝƚĞ�
ŵŽĚĞ�Žƌ�ƚŽ�ĐŽŶĮŐƵƌĞ�Ă�ŶĞǁ�
ĨĂǀŽƵƌŝƚĞ�;ϱ͘ϵͿ 

WƌĞƐƐ�ƚŽ�ĂĐƟǀĂƚĞ�Ă�ƐĐŚĞĚƵůĞ��
Žƌ�ƚŽ�ĐŽŶĮŐƵƌĞ�Ă�ŶĞǁ�
ƐĐŚĞĚƵůĞ�;ϱ͘ϭϭͿ 

WƌĞƐƐ�ƚŽ�ĐŚĂŶŐĞ�ƐĐƌĞĞŶ�
ƐĞƫŶŐƐ�;ϱ͘ϭϰͿ 

WƌĞƐƐ�ƚŽ�ŐĞƚ�ŵŽƌĞ�ŚĞůƉ�
ĂďŽƵƚ�ǇŽƵƌ�D���KE�ϯ�ƐǇƐͲ
ƚĞŵ� 

�ͬ��ƐǇƐƚĞŵ�ŵĂŝŶƚĞŶĂŶĐĞ�
ƌĞƋƵŝƌĞĚ͘�WƌĞƐƐ�ŚĞƌĞ�ĨŽƌ�
ŝŶƐƚƌƵĐƟŽŶƐ͘� 

^ǇƐƚĞŵ�ĚĂƚĞ�ĂŶĚ��ƟŵĞ 

WƌĞƐƐ�ƚŽ�ĐŚĂŶŐĞ�ǌŽŶĞ�
ƐƚĂƚƵƐ�;ϱ͘ϰͿ 

WƌĞƐƐ�ƚŽ�ĐŚĂŶŐĞ�ǌŽŶĞ�
ĂŝƌŇŽǁ�;ϱ͘ϳͿ 

WƌĞƐƐ�ƚŽ�ƐĞƚ�ƐǇƐƚĞŵ�
ƟŵĞ�;ϱ͘ϭϯͿ 

WƌĞƐƐ�ƚŽ�ĐŽŶĮŐƵƌĞ�
ƐǇƐƚĞŵ�;ϰ͘ϬͿ 

WƌĞƐƐ�ƚŽ�ĂĐƟǀĂƚĞ�Žƌ�
ĚĞĂĐƟǀĂƚĞ�ƚŚŝƐ��ƐĐƌĞĞŶƐ�
ĂƵĚŝŽ�ĨĞĞĚ�ďĂĐŬ�;ďĞĞƉ�

ŽŶ�ƚŽƵĐŚͿ 

/ŶƐƚĂůůŝŶŐ�ĐŽŵƉĂŶǇ͛Ɛ�ƚĂŐ�ůŝŶĞ�ǁŝůů�
ǀĂƌǇ�ĚĞƉĞŶĚŝŶŐ�ŽŶ�ƚŚĞ�ŝŶƐƚĂůůĂƟŽŶ�

ĐŽŵƉĂŶǇ 

· 7R�JHW�EDFN�WR�WKH�+RPH�
VFUHHQ�DW�DQ\�WLPH�SUHVV�� 

 

· :KHQ�HQWHULQJ�QDPHV�RU�
YDOXHV�XVLQJ�WKH�NH\ERDUG�
LW�LV�HDVLHU�WR�XVH�D�WKLQ�
REMHFW�VXFK�DV�D�WRRWKSLFN��
'R�QRW�XVH�VKDUS��KDUG�
REMHFWV�DV�WKH\�PD\�
GDPDJH�WKH�VFUHHQ��7KH�
HQWHU�EXWWRQ�PXVW�DOZD\V�
EH�SUHVVHG�WR�VDYH�WKH�
FKDQJHV�\RX�KDYH�PDGH�� 

 

· 6RPH�IXQFWLRQV�PD\�KDYH�
EHHQ�ORFNHG�E\�\RXU�
LQVWDOOHU�WR�HQVXUH�WKH�
FRPPLVVLRQHG�YDOXHV�DUH�
QRW�FKDQJHG��7R�PDNH�
FKDQJHV�WR�WKHVH�YDOXHV�
FRQWDFW�\RXU�LQVWDOODWLRQ�
FRPSDQ\� 

tŝ&ŝ�ĐŽŶŶĞĐƟŽŶ 

  



ϵϱ 

����0$&=21(������-�����KRPH�VFUHHQ 
· 7R�JHW�EDFN�WR�WKH�+RPH�

VFUHHQ�DW�DQ\�WLPH�SUHVV�� 

 

· :KHQ�HQWHULQJ�QDPHV�RU�
YDOXHV�XVLQJ�WKH�NH\ERDUG�
LW�LV�HDVLHU�WR�XVH�D�WKLQ�
REMHFW�VXFK�DV�D�WRRWKSLFN��
'R�QRW�XVH�VKDUS��KDUG�
REMHFWV�DV�WKH\�PD\�
GDPDJH�WKH�VFUHHQ��7KH�
HQWHU�EXWWRQ�PXVW�DOZD\V�
EH�SUHVVHG�WR�VDYH�WKH�
FKDQJHV�\RX�KDYH�PDGH�� 

 

· 6RPH�IXQFWLRQV�PD\�KDYH�
EHHQ�ORFNHG�E\�\RXU�
LQVWDOOHU�WR�HQVXUH�WKH�
FRPPLVVLRQHG�YDOXHV�DUH�
QRW�FKDQJHG��7R�PDNH�
FKDQJHV�WR�WKHVH�YDOXHV�
FRQWDFW�\RXU�LQVWDOODWLRQ�
FRPSDQ\� 

WƌĞƐƐ�ƚŽ�ĂĐƟǀĂƚĞ�Ă�ĨĂǀŽƵƌŝƚĞ�
ŵŽĚĞ�Žƌ�ƚŽ�ĐŽŶĮŐƵƌĞ�Ă�ŶĞǁ�
ĨĂǀŽƵƌŝƚĞ�;ϱ͘ϵͿ͘ 

WƌĞƐƐ�ƚŽ�ĂĐƟǀĂƚĞ�Ă�ƐĐŚĞĚƵůĞ��
Žƌ�ƚŽ�ĐŽŶĮŐƵƌĞ�Ă�ŶĞǁ�

ƐĐŚĞĚƵůĞ�;ϱ͘ϭϭͿ͘ 

WƌĞƐƐ�ƚŽ�ĐŚĂŶŐĞ�ƐĐƌĞĞŶ�
ƐĞƫŶŐƐ�;ϱ͘ϭϰͿ͘ 

WƌĞƐƐ�ƚŽ�ĐŽŶĮŐƵƌĞ�ƚŚĞ�
ƐǇƐƚĞŵ�;ϰ͘ϬͿ͘ 

�ͬ��ƐǇƐƚĞŵ�ŵĂŝŶƚĞŶĂŶĐĞ�
ƌĞƋƵŝƌĞĚ�Žƌ��ͬ��ƵŶŝƚ�ĨĂƵůƚ�
ĐŽĚĞ͘�WƌĞƐƐ�ƚŽ�ĐůĞĂƌ 

^ǇƐƚĞŵ�ĚĂƚĞ�ĂŶĚ��ƟŵĞ͘ 

WƌĞƐƐ�ƚŽ�ĐŚĂŶŐĞ�ǌŽŶĞ�
ƐƚĂƚƵƐ�;ϱ͘ϰͿ͘ 

WƌĞƐƐ�ƚŽ�ĐŚĂŶŐĞ�ǌŽŶĞ�
ĂŝƌŇŽǁ�;ϱ͘ϳͿ͘ 

WƌĞƐƐ�ƚŽ�ƐĞƚ�ƐǇƐƚĞŵ�
ƟŵĞ�ĂŶĚ�ĚĂƚĞ�;ϱ͘ϭϯͿ͘ 

WƌĞƐƐ�ƚŽ�ĂĐƟǀĂƚĞ�Žƌ�
ĚĞĂĐƟǀĂƚĞ�ƚŚŝƐ��ƐĐƌĞĞŶƐ�
ĂƵĚŝŽ�ĨĞĞĚ�ďĂĐŬ�;ďĞĞƉ�

ŽŶ�ƚŽƵĐŚͿ͘ 

dĂŐ�ůŝŶĞ��ƚŚŝƐ�ǁŝůů�ǀĂƌǇ�ĚĞƉĞŶĚŝŶŐ�ŽŶ�
ƚŚĞ�ŝŶƐƚĂůůĂƟŽŶ�ĐŽŵƉĂŶǇ͘ 

WƌĞƐƐ�ƚŽ�ƚŽŐŐůĞ�ƐůĞĞƉ�ƟŵĞƌ�
ŽƉƟŽŶƐ͘ 

WƌĞƐƐ�ƚŽ�ƚƵƌŶ�ǇŽƵƌ�ƐǇƐƚĞŵ�
ŽŶ�Žƌ�Žī͘����� 

WƌĞƐƐ�ƚŽ�ĐŚĂŶŐĞ�ƚŚĞ��ͬ��
ƵŶŝƚ�ƐĞƫŶŐƐ�;ϱ͘ϯͿ͘ 

L6DYH�LV�2II 

WƌĞƐƐ�ƚŽ�ƐǁŝƚĐŚ�ŝ^ĂǀĞ�KŶ�
;KŶůǇ�ĂƉƉůŝĐĂďůĞ�ŝĨ�ŝ^ĂǀĞ�ŚĂƐ�
ďĞĞŶ�ĮƩĞĚ�ƚŽ�ƚŚĞ�ƐǇƐƚĞŵ 

tŝ&ŝ�ĐŽŶŶĞĐƟŽŶ 

  



ϵϲ 

EŽƌŵĂů�ϮϮ͘Ϭ�� 

^ǇƐƚĞŵ�^ƚĂƚƵƐ 

 

�ƵƌƌĞŶƚ����ƵŶŝƚ�ƐĞƚ�
ƉŽŝŶƚ͘ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ĐŚĂŶŐĞ�
ƚŚĞ�ŵŽĚĞ͘ 

/ŶĚŝĐĂƚĞƐ�ƚŚĞ�ƚĞŵƉĞƌĂƚƵƌĞ�ŵĞĂƐƵƌĞĚ�
ďǇ�ƚŚŝƐ�ƉĂŶĞů�ŝƐ�ĐƵƌƌĞŶƚůǇ�ĐŽŶƚƌŽůůŝŶŐ�

ƚŚĞ����ƵŶŝƚ�;KŶůǇ�ĂƉƉůŝĐĂďůĞ�ŝĨ��
ƐǇƐƚĞŵƐ�ĐŽŶĮŐƵƌĞĚ�ĨŽƌ�͞���ƵŶŝƚ�

ĐŽŶƚƌŽůůŝŶŐ�ƐĞŶƐŽƌ—DĂƐƚĞƌ͟�ŽƉƟŽŶ͘��
;^ĞĞ�ϰ͘ϯͿ͘ 

/ŶĚŝĐĂƚĞƐ��ƚŚĞ�ĐƵƌƌĞŶƚ�ƐƚĂƚƵƐ�ŽĨ�
ƚŚĞ����ƵŶŝƚ͘�/Ĩ�Ă�ĨĂƵůƚ�ĐŽĚĞ�

ĂƉƉĞĂƌƐ�ŚĞƌĞ�ƉůĞĂƐĞ�ĐŽŶƚĂĐƚ�
ǇŽƵƌ�ŝŶƐƚĂůůĞƌ͘ 

����$&�XQLW�FRQWURO�� 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ŝŶĐƌĞĂƐĞ�ƚŚĞ����ƵŶŝƚ�
ƐĞƚ�ƉŽŝŶƚ͘�;EŽƚ�ĂƉƉůŝĐĂďůĞ�ŝĨ�͞���
ƵŶŝƚ�ĐŽŶƚƌŽůůŝŶŐ�ƐĞŶƐŽƌ—�ŽŶĞƐ͟�
ŽƉƟŽŶ�ƐĞůĞĐƚĞĚ͘��^ĞĞ�ϰ͘ϯͿ͘ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ĚĞĐƌĞĂƐĞ�ƚŚĞ����ƵŶŝƚ�
ƐĞƚ�ƉŽŝŶƚ�;EŽƚ�ĂƉƉůŝĐĂďůĞ�ŝĨ�͞���ƵŶŝƚ�
ĐŽŶƚƌŽůůŝŶŐ�ƐĞŶƐŽƌ—�ŽŶĞƐ͟�ŽƉƟŽŶ�
ƐĞůĞĐƚĞĚ͘��^ĞĞ�ϰ͘ϯͿ͘ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ĐŚĂŶŐĞ�ƚŚĞ�ĨĂŶ�
ƐƉĞĞĚ͘ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ŐŽ�ďĂĐŬ�ƚŽ�ƚŚĞ�
ŚŽŵĞ�ƉĂŐĞ͘ 

���ƵŶŝƚ�ĂĐƚƵĂů�ƚĞŵƉĞƌĂƚƵƌĞ�
;Z�͕�ƐĞŶƐŽƌ�Žƌ�ƚŽƵĐŚ�ƐĐƌĞĞŶͿ 

  



ϵϳ 

0$&=21(� 
,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

/ŶĚŝĐĂƚĞƐ�ƚŚŝƐ�ǌŽŶĞ�ŝƐ�
ĐƵƌƌĞŶƚůǇ�ŝŶ��ĐůŝŵĂƚĞ�

ĐŽŶƚƌŽů�ŵŽĚĞ͘ 

�ŽŶĞ�EĂŵĞ͘�WƌĞƐƐ�ƚŽ�
ĞĚŝƚ�ǌŽŶĞ�ŶĂŵĞ�ĂŶĚ�
ŽƚŚĞƌ�ǌŽŶĞ�ƐĞƫŶŐƐ

;ϱ͘ϱͿ͘ 

/ŶĚŝĐĂƚĞƐ�ƚŚŝƐ�ǌŽŶĞ�ŝƐ�
ĐƵƌƌĞŶƚůǇ�ĨƵůůǇ�ŽƉĞŶ͘ 

/ŶĚŝĐĂƚĞƐ�ƚŚŝƐ�ǌŽŶĞ�ŝƐ�
ĐƵƌƌĞŶƚůǇ�ĐůŽƐĞĚ͘ 

/ŶĚŝĐĂƚĞƐ��ƚŚĞ�ŚĂůů�ŝƐ�ĂŶ�
ĞůĞĐƚƌŽŶŝĐ�ĐŽŶƐƚĂŶƚ�ĂŶĚ�

ŝƚ�ŝƐ�ĐƵƌƌĞŶƚůǇ�ĂĐƟǀĞ͘ 

^ĐƌŽůů�ƵƉ�Žƌ�ĚŽǁŶ�ƚŽ�ƐĞĞ�ŵŽƌĞ�
ǌŽŶĞƐ͘ 

����=RQH�FRQWURO 

/ŶĚŝĐĂƚĞƐ��ŽŶĞ�ϭ�ŝƐ�ŝŶ�ĐůŝŵĂƚĞ�
ĐŽŶƚƌŽů�ŵŽĚĞ�WƌĞƐƐ�ŚĞƌĞ�ƚŽ�
ĐŚĂŶŐĞ�ƚŚĞ�^Ğƚ�ƉŽŝŶƚ͘�;ϱ͘ϲͿ͘ 

/ŶĚŝĐĂƚĞƐ�ƚŚŝƐ�ǌŽŶĞ�ŝƐ�ĐůŽƐĞĚ͘�
WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ŽƉĞŶ�ƚŚĞ�ǌŽŶĞ͘ 

/ŶĚŝĐĂƚĞƐ�ƚŚŝƐ�ǌŽŶĞ�ŝƐ�ŽƉĞŶ͘�
WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ĐůŽƐĞ�ƚŚĞ�ǌŽŶĞ͘ 

/ŶĚŝĐĂƚĞƐ�ƚŚŝƐ�ǌŽŶĞ�ŝƐ�
ĐƵƌƌĞŶƚůǇ�ďĞŝŶŐ�ŽǀĞƌƌŝĚĚĞŶ�
ďǇ�ƚŚĞ�ƐǇƐƚĞŵ�ĂŶĚ�ŝƐ�ďĞŝŶŐ�
ƵƐĞĚ�ĂƐ�Ă�ĐŽŶƐƚĂŶƚ�ďĞĐĂƵƐĞ�
ƚŽŽ�ŵĂŶǇ�ǌŽŶĞƐ�ĂƌĞ�ĐůŽƐĞĚ͘ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ŐŽ�ďĂĐŬ�ƚŽ�ƚŚĞ�
ŚŽŵĞ�ƉĂŐĞ 

/ŶĚŝĐĂƚĞƐ�ƚŚĞƌĞ�ĐŽƵůĚ�ďĞ�Ă�
ĨĂƵůƚ�ǁŝƚŚ�ƚŚŝƐ�ĚĂŵƉĞƌ͘�
�ŽŶƚĂĐƚ�ǇŽƵƌ�ŝŶƐƚĂůůĞƌ͘ 

  

$XWR 

$XWR 

$XWR 

$XWR 



ϵϴ 

����(GLW�]RQH�QDPHV�	�VHWWLQJV� 

0$&=21(� 
,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

WƌĞƐƐ�ƚŽ�ĞĚŝƚ�ǌŽŶĞ�ŶĂŵĞ͘ 

WƌĞƐƐ�ƚŽ�ĞĚŝƚ�ĐƵƌƌĞŶƚ�ǌŽŶĞ�
ƐƚĂƚƵƐ͘ 

WƌĞƐƐ�ƚŽ�ĐŚĂŶŐĞ�ŵĂǆŝŵƵŵ�
ĂŶĚ�ŵŝŶŝŵƵŵ�ĂŝƌŇŽǁ�ƐĞƚ�
ƉŽŝŶƚƐ͘ 

�ƵƌƌĞŶƚ�ǌŽŶĞ�ďĞŝŶŐ�
ĞĚŝƚĞĚ͘ 

^ǇƐƚĞŵ�ǌŽŶĞ�ŶƵŵďĞƌ�
ĂŶĚ�ĚŝƐƉůĂǇ�ŶĂŵĞ͘ 

�ŽŶĞ�ŵĂǆŝŵƵŵ�ĂŶĚ�
ŵŝŶŝŵƵŵ�Ăŝƌ�ŇŽǁ��ƐĞƚ�

ƉŽŝŶƚƐ͘ 

^ƚĂƚƵƐ�ŽĨ�ƚŚŝƐ�ǌŽŶĞ�ŝĨ�ŝƚ�
ŚĂƐ�ďĞĞŶ�ƐĞůĞĐƚĞĚ�ĂƐ�ĂŶ�

ĞůĞĐƚƌŽŶŝĐ�ĐŽŶƐƚĂŶƚ͘ 

 

�ƵƌƌĞŶƚ���ǌŽŶĞ�
ƐƚĂƚƵƐ͘ 

5RRP�$UHD�����VTP 

�ŽŶƐƚĂŶƚ��ŽŶĞ�/ŶĂĐƟǀĞ 

ZŽŽŵ�ĂƌĞĂ�;ŝĨ�&ĂŶ��ƵƚŽ�
ĨƵŶĐƟŽŶ�ŚĂƐ�ďĞĞŶ�
ĐŽŶĮŐƵƌĞĚͿ͘ 

  



ϵϵ 

 

����$GMXVWLQJ�WHPSHUDWXUH�FRQWUROOHG�]RQHV 

/ŶĚŝĐĂƚĞƐ�ĐƵƌƌĞŶƚ�
ǌŽŶĞ�ďĞŝŶŐ��ĂĚũƵƐƚĞĚ͘ 

/ŶĚŝĐĂƚĞƐ�ĐƵƌƌĞŶƚ�ƚĞŵƉĞƌĂƚƵƌĞ�ƐĞƚ�ƉŽŝŶƚ�ƌĞƋƵŝƌĞĚ�ĨŽƌ�
ƚŚŝƐ�ǌŽŶĞ͘�� 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ĂůůŽǁ�
D���KE�ϯ�ƚŽ�ĂƵƚŽŵĂƟĐĂůůǇ�
ĐŽŶƚƌŽů�ƚŚĞ�ƚĞŵƉĞƌĂƚƵƌĞ�ŝŶ�

ƚŚŝƐ�ǌŽŶĞ͘ 

/ŶĚŝĐĂƚĞƐ��ƚŚĞ�ĂĐƚƵĂů�
ƚĞŵƉĞƌĂƚƵƌĞ�ŝŶ�ƚŚŝƐ�

ǌŽŶĞ�;ĂƐ�ŵĞĂƐƵƌĞĚ�ďǇ�
D���KE�ϯͿ͘ 

^ĐƌŽůů�ƵƉ�Žƌ�ĚŽǁŶ�ƚŽ�ƐĞĞ�ŵŽƌĞ�
ǌŽŶĞƐ͘ 

0$&=21(� 
,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ŝŶĐƌĞĂƐĞ�ƚŚĞ�ĐƵƌƌĞŶƚ�ǌŽŶĞ�
ƐĞƚ�ƉŽŝŶƚ�ƚĞŵƉĞƌĂƚƵƌĞ͘ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ĚĞĐƌĞĂƐĞ�ƚŚĞ�ĐƵƌƌĞŶƚ�ǌŽŶĞ�
ƐĞƚ�ƉŽŝŶƚ�ƚĞŵƉĞƌĂƚƵƌĞ͘ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ��ƐĞůĞĐƚ�ƚŚŝƐ�ǌŽŶĞ�ĂƐ�ƚŚĞ�
ŵĂƐƚĞƌ�;ŽŶůǇ�ĂǀĂŝůĂďůĞ�ŝĨ�ĐŽŶĮŐƵƌĞĚ�ĨŽƌ��
DĂƐƚĞƌ����ƵŶŝƚ�ĐŽŶƚƌŽůͿ͘� 

/ŶĚŝĐĂƚĞƐ�ƚŚĞ�ĐƵƌƌĞŶƚ�
ƚĞŵƉĞƌĂƚƵƌĞ�ŽĨ�ƚŚĞ�Ăŝƌ�
ŝŶƐŝĚĞ�ƚŚĞ�Ăŝƌ�ĐŽŶĚŝƟŽŶŝŶŐ�
ƐǇƐƚĞŵ�ĚƵĐƚǁŽƌŬ͘ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ŐŽ�ďĂĐŬ�ƚŽ�ƚŚĞ�
ǌŽŶĞ�ƐƵŵŵĂƌǇ͘ 

/ŶĚŝĐĂƚĞƐ�ďĂƩĞƌǇ�ŝŶ�ƚŚĞ�ƐĞŶƐŽƌ�ƐĞƌǀŝŶŐ�
ƚŚŝƐ�ǌŽŶĞ�ƌĞƋƵŝƌĞƐ�ƌĞƉůĂĐĞŵĞŶƚ͘�;ŽŶůǇ�ŝĨ�
Z&�ƐĞŶƐŽƌ�ŝƐ�ŝŶƐƚĂůůĞĚͿ 

/ŶĚŝĐĂƚĞƐ�Z&�ƐƚƌĞŶŐƚŚ�ĨƌŽŵ��ƐĞŶƐŽƌ�
ƐĞƌǀŝŶŐ�ƚŚŝƐ�ǌŽŶĞ�ŝƐ�ĂĐĐĞƉƚĂďůĞ�;ŽŶůǇ�ŝĨ�
Z&�ƐĞŶƐŽƌ�ŝƐ�ŝŶƐƚĂůůĞĚ͘Ϳ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ��ĨƵůůǇ�
ŽƉĞŶ�ƚŚŝƐ�ǌŽŶĞ͘ 

DĂƐƚĞƌ� �ůŝŵĂƚĞ� 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ��ĐůŽƐĞ�ƚŚŝƐ�ǌŽŶĞ͘ 

  



ϭϬϬ 

����=RQH�DLUIORZ�VXPPDU\ 

0$&=21(� 
,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

�ŽŶĞ�ŶĂŵĞ͘ 

^ĐƌŽůů�ƵƉ�Žƌ�ĚŽǁŶ�ƚŽ�ƐĞĞ�
ŵŽƌĞ�ǌŽŶĞƐ͘ 

/ŶĚŝĐĂƚĞƐ�ĐƵƌƌĞŶƚ�ŵŝŶŝŵƵŵ�
Ăŝƌ�ŇŽǁ�ƐĞƫŶŐ�ƚŽ�ƚŚŝƐ�ǌŽŶĞ͘ 

/ŶĚŝĐĂƚĞƐ�ĐƵƌƌĞŶƚ�ŵĂǆŝŵƵŵ�
Ăŝƌ�ŇŽǁ�ƐĞƫŶŐ�ƚŽ�ƚŚŝƐ�ǌŽŶĞ͘ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ĐŚĂŶŐĞ�ƚŚĞ�
ǌŽŶĞ�Ăŝƌ�ŇŽǁ�ƐĞƫŶŐƐ͘ 

  



ϭϬϭ 

 

����&KDQJLQJ�]RQH�DLUIORZV 

/ŶĚŝĐĂƚĞƐ�ĐƵƌƌĞŶƚ�ǌŽŶĞ�
ƚŚĂƚ�ǇŽƵ�ĂƌĞ�ĐŚĂŶŐŝŶŐ�
ƚŚĞ��ĂŝƌŇŽǁ�ƚŽ͘ 

/ŶĚŝĐĂƚĞƐ�ƚŚĞ�ĐƵƌƌĞŶƚ�
ŵĂǆŝŵƵŵ�ĂŝƌŇŽǁ�ƐĞƫŶŐ�

ĨŽƌ�ƚŚŝƐ�ǌŽŶĞ͘ 

^ĐƌŽůů�ƵƉ�Žƌ�ĚŽǁŶ�ƚŽ�ƐĞĞ�ŵŽƌĞ�
ǌŽŶĞƐ͘ 

0$&=21(� 
,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ŝŶĐƌĞĂƐĞ�ƚŚĞ�
ŵĂǆŝŵƵŵ�ĂŝƌŇŽǁ�ƚŽ�ƚŚŝƐ�
ǌŽŶĞ͘ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ŐŽ�ďĂĐŬ�ƚŽ�ƚŚĞ�
ĂŝƌŇŽǁ�ƐƵŵŵĂƌǇ͘ 

/ŶĚŝĐĂƚĞƐ�ƚŚĞ�ĐƵƌƌĞŶƚ�
ŵŝŶŝŵƵŵ�ĂŝƌŇŽǁ�ƐĞƫŶŐ�ĨŽƌ�

ƚŚŝƐ�ǌŽŶĞ͘ 

;dŚŝƐ�ŝƐ�ƵƐƵĂůůǇ�ƐĞƚ�Ăƚ�ϬйͿ͘ 

DŝŶ��ŝƌŇŽǁ�ǁŝůů�ŶŽƚ�ĚŝƐƉůĂǇ�ŝĨ�
ƚŚŝƐ��ĂĚũƵƐƚŵĞŶƚ�ŚĂƐ�ďĞĞŶ�

ůŽĐŬĞĚ͘ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ĚĞĐƌĞĂƐĞ�ƚŚĞ�
ŵĂǆŝŵƵŵ�ĂŝƌŇŽǁ�ƚŽ�ƚŚŝƐ�
ǌŽŶĞ͘ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ŝŶĐƌĞĂƐĞ�ƚŚĞ�
ŵŝŶŝŵƵŵ�ĂŝƌŇŽǁ�ƚŽ�ƚŚŝƐ�
ǌŽŶĞ͘ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ĚĞĐƌĞĂƐĞ�ƚŚĞ�
ŵŝŶŝŵƵŵ�ĂŝƌŇŽǁ�ƚŽ�ƚŚŝƐ�
ǌŽŶĞ͘ 

WůĞĂƐĞ�ŶŽƚĞ͗�/ƚ�ŝƐ�ƉŽƐƐŝďůĞ�ƚŽ�ůŽĐŬ�ƚŚĞ�ŵĂǆŝŵƵŵ�ĂŶĚ�ŵŝŶŝŵƵŵ�
ĂŝƌŇŽǁ�ƐĞƫŶŐƐ�ŝŶ�ƚŚĞ�ĐŽŶĮŐƵƌĂƟŽŶ�ŵĞŶƵƐ͘��/Ĩ�ǇŽƵ�ƐĐƌĞĞŶ�ĚŽĞƐ�ŶŽƚ�
ĚŝƐƉůĂǇ�ĂƐ�ŝŶĚŝĐĂƚĞĚ�ŚĞƌĞ�ĂŶĚ�ǇŽƵ�ƌĞƋƵŝƌĞ�ƚŽ�ŵĂŬĞ�ĐŚĂŶŐĞƐ�ƚŽ�
ĂŝƌŇŽǁƐ�ƉůĞĂƐĞ�ĐŽŶƚĂĐƚ�ǇŽƵƌ�ŝŶƐƚĂůůĞƌ�ƚŽ�ĂĐƟǀĂƚĞ�ǇŽƵƌ�ĚŝƐƉůĂǇ͘ 

  



ϭϬϮ 

����)DYRXULWHV� 

0$&=21(� 
,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

WƌĞƐƐ�ƚŚĞ�ĨĂǀŽƵƌŝƚĞ�ǇŽƵ�ǁŽƵůĚ�ůŝŬĞ�ĂŶĚ�
D���KE�ϯ�ǁŝůů�ĂƵƚŽŵĂƟĐĂůůǇ�ĐŚĂŶŐĞ�Ăůů�ƚŚĞ�

ǌŽŶĞƐ�ƐĞƫŶŐƐ�ĨŽƌ�ƚŚŝƐ�ĨĂǀŽƵƌŝƚĞ͘ 

/ŶĚŝĐĂƚĞƐ�ƚŚŝƐ�ĨĂǀŽƵƌŝƚĞ�
ŚĂƐ�ŶŽƚ�ďĞĞŶ�ƵƐĞĚ͘ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ƐĞƚƵƉ�ĂŶĚ�
ĞĚŝƚ�ĨĂǀŽƵƌŝƚĞƐ� 

  



ϭϬϯ 

 

�����$VVLJQLQJ�DQG�HGLWLQJ�IDYRXULWHV 

/ŶĚŝĐĂƚĞƐ�ĐƵƌƌĞŶƚ�ĨĂǀŽƵƌŝƚĞ�
ďĞŝŶŐ�ĐŚĂŶŐĞĚ͘ 

�ŽŶĞ�ŶĂŵĞƐ͘ 

^ĐƌŽůů�ƵƉ�Žƌ�ĚŽǁŶ�ƚŽ�ƐĞĞ�ŵŽƌĞ�
ǌŽŶĞƐ͘ 

0$&=21(� 
,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ĐŚĂŶŐĞ�ƚŚĞ�
ŶĂŵĞ�ŽĨ�ƚŚŝƐ�ĨĂǀŽƵƌŝƚĞ͘ 

/ŶĚŝĐĂƚĞƐ�ǁŚĂƚ�ŵŽĚĞ�ǇŽƵ�
ǁĂŶƚ�ĞĂĐŚ�ǌŽŶĞ�ƚŽ�ŽƉĞƌĂƚĞ�
ŝŶ�ǁŚĞŶ�ƚŚŝƐ�ĨĂǀŽƵƌŝƚĞ�ŝƐ�
ƵƐĞĚ͘��ŚĂŶŐĞ�ĞĂĐŚ�ǌŽŶĞ�
ƐĞƫŶŐ�ƚŽ�ƐƵŝƚ�ǇŽƵƌ�
ƌĞƋƵŝƌĞŵĞŶƚƐ�ĨŽƌ�ƚŚŝƐ�
ĨĂǀŽƵƌŝƚĞ͘ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ŐŽ�ďĂĐŬ�ƚŽ�ƚŚĞ�
ĨĂǀŽƵƌŝƚĞƐ�ƐƵŵŵĂƌǇ͘��
WƌĞƐƐŝŶŐ�ƚŚĞ�ďĂĐŬ�ďƵƩŽŶ�ǁŝůů�
ƐĂǀĞ�ƚŚĞ�ĨĂǀŽƵƌŝƚĞ�ƐĞƫŶŐ�
ƐĞůĞĐƚĞĚ͘ 

/Ĩ�ǇŽƵ�ƌĞƋƵŝƌĞ�Ă�ĚŝīĞƌĞŶƚ�
ƚĞŵƉĞƌĂƚƵƌĞ��ƚŽ�ƚŚĂƚ�
ŝŶĚŝĐĂƚĞĚ͕�ŐŽ�ƚŽ�ǇŽƵƌ�ǌŽŶĞ�
ĂŶĚ�ĐŚĂŶŐĞ�ŝƚ�ĮƌƐƚ 

  



ϭϬϰ 

�����6FKHGXOHV 

�ŶǇ�ŽĨ�ǇŽƵƌ�ĨĂǀŽƵƌŝƚĞƐ�ĐĂŶ�ďĞ�ƐĞƚ�ƚŽ�
ĂƵƚŽŵĂƟĐĂůůǇ�ƐƚĂƌƚ�Ăƚ�ĂŶǇ�ƟŵĞ�ŽĨ�ǇŽƵƌ�

ĐŚŽŽƐŝŶŐ͘�WƌĞƐƐ��ŚĞƌĞ�ƚŽ�ĞŶĂďůĞ�ƚŚĞ�ƟŵĞ�ďĂƐĞĚ�
ƐĐŚĞĚƵůĞ�ĨŽƌ�ĨĂǀŽƵƌŝƚĞ�;WD�EĂƉͿ͘ 

 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ��ƐĞƚ�ƵƉ�Žƌ�ĞĚŝƚ��Ă�ƐĐŚĞĚƵůĞ�
ŽŶ�ĂŶǇ�ĨĂǀŽƵƌŝƚĞ� 

/ŶĚŝĐĂƚĞƐ�ĂŶ�ĂƵƚŽŵĂƟĐ�ƟŵĞ�
ƐĐŚĞĚƵůĞ�ŚĂƐ�ďĞĞŶ�ĞŶĂďůĞĚ�
ĨŽƌ�ƚŚŝƐ�ĨĂǀŽƵƌŝƚĞ͘ 

/ŶĚŝĐĂƚĞƐ�ŶŽ�ĂƵƚŽŵĂƟĐ�ƟŵĞ�
ƐĐŚĞĚƵůĞ�ŚĂƐ�ďĞĞŶ�ĞŶĂďůĞĚ�
ĨŽƌ�ƚŚŝƐ�ĨĂǀŽƵƌŝƚĞ͘ 

0$&=21(� 
,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

  



ϭϬϱ 

 

�����6HWWLQJ�DQG�HGLWLQJ�D�VFKHGXOH 

/ŶĚŝĐĂƚĞƐ�ĐƵƌƌĞŶƚ�ƐĐŚĞĚƵůĞ��
ƚŚĂƚ�ǇŽƵ�ĂƌĞ�ĐŚĂŶŐŝŶŐ�Žƌ�

ƐĞƫŶŐ͘ 

/ŶĚŝĐĂƚĞƐ�ƚŚĞ�ƐƚĂƌƚ�ƟŵĞ�
ĨŽƌ�ƚŚŝƐ�ƐĐŚĞĚƵůĞ͘ 

WƌĞƐƐ�ŶĞǆƚ�ƚŽ�ƐĞĞ�ƚŚĞ�ŶĞǆƚ�ƐĐŚĞĚƵůĞ͘� 

0$&=21(� 
,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

/ŶĚŝĐĂƚĞƐ�ƚŚĞ�ĚĂǇƐ�ƚŚŝƐ�
ƐĐŚĞĚƵůĞ�ǁŝůů�ĂƉƉůǇ͘�WƌĞƐƐ�ƚŽ�
ƐƚŽƉ�ƚŚĞ�ƐĐŚĞĚƵůĞ�ƌƵŶŶŝŶŐ�
ŽŶ�ƚŚŝƐ�ĚĂǇ͘� 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ŐŽ�ďĂĐŬ�ƚŽ�ƚŚĞ�
ƐĐŚĞĚƵůĞ�ƐƵŵŵĂƌǇ͘ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ĐůĞĂƌ�ƚŚŝƐ�
ƐĐŚĞĚƵůĞ͘� 

WƌĞƐƐ�ƚŚĞ�ŬĞǇ�ƉĂĚ�ƚŽ�ĐŚĂŶŐĞ�
ƚŚĞ�ƟŵĞ͘�ZĞŵĞŵďĞƌ�ŝƚ�ŝƐ�ŝŶ�Ϯϰ�
ŚŽƵƌ�ĨŽƌŵĂƚ�ƐŽ�ĨŽƌ�Ϯ͗ϯϬ�Ăŵ�
ƚǇƉĞ�ŝŶ�ϬϮϯϬ͘ 

WƌĞƐƐ�ƚŚĞ�ĞŶƚĞƌ�ďƵƩŽŶ�ƚŽ�
ƐĂǀĞ�ǇŽƵƌ�ŶĞǁ�ƐĞƫŶŐ͘ 

/ŶĚŝĐĂƚĞƐ�ƚŚĞ�ĚĂǇƐ�ƚŚŝƐ�
ƐĐŚĞĚƵůĞ�ǁŝůů�ŶŽƚ�ƌƵŶ͘�

WƌĞƐƐ�ƚŚĞ�ĚĂǇ�ǇŽƵ�ǁĂŶƚ�
ƚŚĞ�ƐĐŚĞĚƵůĞ�ƚŽ�ĂƉƉůǇ�ƚŽ͘ 

^d�Zd-Ϭϴ͗ϬϬ 

^dKW-ϭϳ͗ϯϬ 
/ŶĚŝĐĂƚĞƐ�ƚŚĞ�ƐƚŽƉ�ƟŵĞ�ĨŽƌ�

ƚŚŝƐ�ƐĐŚĞĚƵůĞ͘ 

  



ϭϬϲ 

�����6HWWLQJ�WKH�WLPH 

0$&=21(� 
,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

�ƵƌƌĞŶƚ�ƟŵĞ͘ 

/ŶĚŝĐĂƚĞƐ�ƚŚĞ�ŵŝŶƵƚĞƐ�ĂƌĞ�ďĞ�
ĐŚĂŶŐĞĚ͘ 

zŽƵ�ŵƵƐƚ�ƉƌĞƐƐ�ƚŚĞ�ĞŶƚĞƌ�
ďƵƩŽŶ�ƚŽ�ƐĂǀĞ�ƚŚĞ�ĐŚĂŶŐĞƐ�
ǇŽƵ�ŚĂǀĞ�ŵĂĚĞ͘ 

�ƵƌƌĞŶƚ�ĚĂƚĞ͘ 

WƌĞƐƐ�ƚŚĞ�ůĞŌ�Žƌ�ƌŝŐŚƚ�ĂƌƌŽǁƐ�ƚŽ�
ŵŽǀĞ�ƚŽ�ƚŚĞ��ǀĂůƵĞ�ǇŽƵ�ǁĂŶƚ�ƚŽ�

ĐŚĂŶŐĞ͘ 

  



ϭϬϳ 

�����&KDQJLQJ�WKH�KRPH�VFUHHQ�FRORXU 

 

^ůŝĚĞ�ůĞŌ��ͬ�ƌŝŐŚƚ�ƚŽ�ĂĚũƵƐƚ�
ƚŚĞ�ƐĐƌĞĞŶ�ďƌŝŐŚƚŶĞƐƐ͘ 

0$&=21(� 
,QYHQWLYH���,QWHOOLJHQW���,QWXLWLYH 

^ůŝĚĞ�ůĞŌ�ͬ�ƌŝŐŚƚ�ƚŽ�ĂĚũƵƐƚ�ƚŚĞ�
ƐĐƌĞĞŶ�ĐŽŶƚƌĂƐƚ͘ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ŐŽ�ďĂĐŬ�ƚŽ�ƚŚĞ�
ŚŽŵĞ�ƐĐƌĞĞŶ͘ 

WƌĞƐƐ�ƚŚĞ�ĐŽůŽƵƌ�ǇŽƵ�ǁŽƵůĚ�
ůŝŬĞ�ĨŽƌ�ǇŽƵƌ�ŚŽŵĞ�ƐĐƌĞĞŶ͘�
&ŝŶĞ�ĂĚũƵƐƚŵĞŶƚƐ�ƚŽ�ƚŚĞ�
ƐŚĂĚĞ͕�ƚŽŶĞ͕�ŚƵĞ�ĐĂŶ�ďĞ�
ŵĂĚĞ�ƵƐŝŶŐ�ƚŚĞ�ďƌŝŐŚƚŶĞƐƐ͕�
ĐŽŶƚƌĂƐƚ�ĂŶĚ�ƐĂƚƵƌĂƟŽŶ�
ƐůŝĚĞƐ͘ 

^ůŝĚĞ�ůĞŌ��ͬ�ƌŝŐŚƚ�ƚŽ�ĂĚũƵƐƚ�
ƚŚĞ�ƐĐƌĞĞŶ�ƐĂƚƵƌĂƟŽŶ͘ 

  

DŽĚĞƌŶ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ĐŚĂŶŐĞ�ƚŚĞ�
ŐƌĂƉŚŝĐƐ�ĨƌŽŵ��ůĂƐƐŝĐ�ƚŽ�

DŽĚĞƌŶ�ƐƚǇůĞ͘ 

>ĂŶĚƐĐĂƉĞ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ĐŚĂŶŐĞ�ƚŚĞ�
ŐƌĂƉŚŝĐƐ�ĨƌŽŵ��ůĂƐƐŝĐ�WŽƌƚƌĂŝƚ�

ƚŽ��ůĂƐƐŝĐ�>ĂŶĚƐĐĂƉĞ͘ 



ϭϬϴ 

�����L6HQVH�FRQWUROOHU� 

WƌĞƐƐ�ƚŽ�ĂĚũƵƐƚ�ƚŚĞ�ŵĂǆŝŵƵŵ�ĂŝƌŇŽǁ�ƚŽ�
ƚŚŝƐ�ǌŽŶĞ͘�hƐĞ�ƚŚĞ�ƵƉ�ĂŶĚ�ĚŽǁŶ�ĂƌƌŽǁƐ�ƚŽ�
ĂĚũƵƐƚ�ƚŚĞ�ŵĂǆŝŵƵŵ�ĂŝƌŇŽǁ�ƌĞƋƵŝƌĞĚ�ƚŽ�
ƚŚŝƐ�ǌŽŶĞ 

/ŶĚŝĐĂƚĞƐ�ǌŽŶĞ�ŶĂŵĞ�ƚŚŝƐ�ƵŶŝƚ�ŝƐ�ĐŽŶƚƌŽůůŝŶŐ 

/ŶĚŝĐĂƚĞƐ�ƚŚĞ�ŝ^ĞŶƐĞ�ŚĂƐ�ďĞĞŶ�
ĂĐƟǀĂƚĞĚ�ŽŶ�ƚŚŝƐ�ĐŽŶƚƌŽůůĞƌ͘ 

EŽƚĞ͗ 

tŚĞŶ�ŝ^ĞŶƐĞ�ŚĂƐ�ďĞĞŶ�ĂĐƟǀĂƚĞĚ�
ŵŽǀĞŵĞŶƚ�ŝƐ�ƌĞƋƵŝƌĞĚ�ŝŶ�ƚŚĞ�ƌĂŶŐĞ�ŽĨ�ƚŚĞ�
ŽĐĐƵƉĂŶĐǇ�ƐĞŶƐŽƌ�ƚŽ�ŬĞĞƉ�ƚŚĞ�ǌŽŶĞ�
ŽƉĞƌĂƟŶŐ͘��dŚĞ�ƵƐĞ�ŽĨ��ƚŚĞ�ŝ^ĞŶƐĞ�ĨĞĂƚƵƌĞ�ŝŶ�
ďĞĚƌŽŽŵƐ͕�ǁŚĞŶ�ŽĐĐƵƉĂŶƚƐ�ĂƌĞ�ƐůĞĞƉŝŶŐ͕�ŝƐ�
ŶŽƚ�ƌĞĐŽŵŵĞŶĚĞĚ͘ 

^ǇƐƚĞŵ�ƌĞƐĞƚ�ďƵƩŽŶ�ƵŶĚĞƌ�
ŚĞƌĞ 

WƌĞƐƐ�ƚŽ��KƉĞŶ�ƚŚŝƐ�ǌŽŶĞ�ĨƵůůǇ 

/ŶĚŝĐĂƚĞƐ�ǌŽŶĞ�ƐĞƚƉŽŝŶƚ�ƚĞŵƉĞƌĂƚƵƌĞ 

/ŶĚŝĐĂƚĞƐ�ƐǇƐƚĞŵ�ƟŵĞ 

/ŶĚŝĐĂƚĞƐ�ƚŚĞ�Ăŝƌ�ƚĞŵƉĞƌĂƚƵƌĞ�ŝŶƐŝĚĞ�
ƚŚĞ�ƐƵƉƉůǇ�Ăŝƌ�ĚƵĐƚ 

/ŶĚŝĐĂƚĞƐ�ƚŚĞ�ŵĂǆŝŵƵŵ�ĂŝƌŇŽǁ�ƐĞƚ�ĨŽƌ�ƚŚŝƐ�
ǌŽŶĞ 

/ŶĚŝĐĂƚĞƐ�ƚŚĞ�ĐƵƌƌĞŶƚ�ǌŽŶĞ�
ƚĞŵƉĞƌĂƚƵƌĞ 

WƌĞƐƐ�ƚŽ���ůŽƐĞ�ƚŚŝƐ�ǌŽŶĞ�ĨƵůůǇ 

WƌĞƐƐ�ƚŽ��ĂĐƟǀĂƚĞ�Žƌ�ĚĞ-ĂĐƟǀĂƚĞ�ƚŚĞ�ŝ^ĞŶƐĞ�
ŽĐĐƵƉĂŶĐǇ�ƐĞŶƐŽƌ 

WƌĞƐƐ�ƚŽ��ůŝŵĂƚĞ�ĐŽŶƚƌŽů�ƚŚŝƐ�ǌŽŶĞ͘��ĚũƵƐƚ�
ƌĞƋƵŝƌĞĚ�ƐĞƚ-ƉŽŝŶƚ�ƚĞŵƉĞƌĂƚƵƌĞ�ƵƐŝŶŐ�ƚŚĞ�
ƵƉ�ĂŶĚ�ĚŽǁŶ�ĂƌƌŽǁƐ 



ϭϬϵ 

�����0$&=21(��1DNHG�����UHPRWH�FRQWURO��=RQH�RQO\� 

-�8VHU�PDQXDO 

WƌĞƐƐ�ƚŽ�ƚŽŐŐůĞ�ƚŚĞ�ŵĂǆŝŵƵŵ�ĂŝƌŇŽǁ�ŝŶ�
ƚŚĞ�ĐƵƌƌĞŶƚ�ǌŽŶĞ� 

&ůĂƐŚŝŶŐ�ƌĞĚ�ŝŶĚŝĐĂƚĞƐ�ƚŚŝƐ�ǌŽŶĞ�ŝƐ�ĨĂƵůƚǇ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ŵŽǀĞ�ƵƉ�ƚŽ�ƚŚĞ�ŶĞǆƚ�ǌŽŶĞ�Žƌ�ŝĨ�ƉƌĞƐƐĞĚ�ĂŌĞƌ�ƚŚĞ�
Ăŝƌй�ďƵƩŽŶ�ŝƚ�ǁŝůů�ŝŶĐƌĞĂƐĞ�ƚŚĞ�ŵĂǆŝŵƵŵ�ĂŝƌŇŽǁ�й 

WƌĞƐƐ�ƚŚĞ�ĞŶƚĞƌ�ďƵƩŽŶ�ƚŽ�ƐĞŶĚ�ƚŚĞ�ĐŚĂŶŐĞƐ͘�/Ĩ�ƚŚĞ�ĞŶƚĞƌ�ďƵƩŽŶ�
ŝƐ�ŶŽƚ�ƉƌĞƐƐĞĚ�ƚŚĞ�ĐŚĂŶŐĞƐ�ǁŝůů�ďĞ�ƐĞŶƚ�ĂŌĞƌ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϭϬ��
ƐĞĐŽŶĚƐ ^ŽůŝĚ�ƌĞĚ�ŝŶĚŝĐĂƚĞƐ�ƚŚŝƐ�ǌŽŶĞ�ŝƐ�ĐƵƌƌĞŶƚůǇ�

ĐůŽƐĞĚ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ƚŽŐŐůĞ�ƚŚƌŽƵŐŚ�ƚŚĞ�ǌŽŶĞƐ 

/Ĩ�ƚǁŽ�>��͛Ɛ�ĂƌĞ�ŝůůƵŵŝŶĂƚĞĚ�ƚŚĞ�ƐĞƫŶŐ�ŝƐ�ŝŶ�
ƚŚĞ�ŵŝĚĚůĞ�;ĞŐ͘ϵϱйͿ 

WƌĞƐƐ�ƚŽ�ŽƉĞŶ�ƚŚĞ�ĐƵƌƌĞŶƚ�ǌŽŶĞ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ŵŽǀĞ�ĚŽǁŶ�ƚŽ�ƚŚĞ�ŶĞǆƚ�ǌŽŶĞ�Žƌ�ŝĨ�ƉƌĞƐƐĞĚ�ĂŌĞƌ�
ƚŚĞ�Ăŝƌй�ďƵƩŽŶ�ŝƚ�ǁŝůů�ĚĞĐƌĞĂƐĞ�ƚŚĞ�ŵĂǆŝŵƵŵ�ĂŝƌŇŽǁ�й 

WƌĞƐƐ�ƚŽ�ĐůŽƐĞ�ƚŚĞ�ĐƵƌƌĞŶƚ�ǌŽŶĞ 

^ŽůŝĚ�ŐƌĞĞŶ�ŝŶĚŝĐĂƚĞƐ�ƚŚŝƐ�ǌŽŶĞ�ŝƐ�ĐƵƌƌĞŶƚůǇ�
ŽƉĞŶ 

^ŽůŝĚ�ďůƵĞ�ŝŶĚŝĐĂƚĞƐ�ƚŚŝƐ�ǌŽŶĞ�ŝƐ�ĐƵƌƌĞŶƚůǇ�ŝŶ�
ĐůŝŵĂƚĞ�ĐŽŶƚƌŽů�ŵŽĚĞ͘�zŽƵ�ĂƌĞ�ŶŽƚ�ĂďůĞ�ƚŽ�

ĐŚĂŶŐĞ�ƚŚĞ�ǌŽŶĞ�ƐĞƚƉŽŝŶƚ�ƚĞŵƉĞƌĂƚƵƌĞ�ǁŝƚŚ�
ƚŚŝƐ�ƌĞŵŽƚĞ�ĐŽŶƚƌŽů͘�/Ĩ�ǇŽƵ�ĐŚĂŶŐĞ�ƚŚŝƐ�ǌŽŶĞ�

ǇŽƵ�ĐĂŶ�ŽŶůǇ�ƚŽŐŐůĞ�ďĞƚǁĞĞŶ�ŽƉĞŶ�ĂŶĚ�
ĐůŽƐĞĚ 

/ŶĚŝĐĂƚĞƐ�ŵĂǆŝŵƵŵ�Ăŝƌ�ŇŽǁ�ƚŚĂƚ�ƚŚĞ�ǌŽŶĞ�
ŚĂƐ�ďĞĞŶ�ƐĞƚ�ƚŽ� 

WĂŝƌ�ďƵƩŽŶ�ŽŶůǇ�ƚŽ�ďĞ�ƵƐĞĚ�ĨŽƌ�
ĐŽŶĮŐƵƌĂƟŽŶ 



ϭϭϬ 

�����0$&=21(��1DNHG�����UHPRWH�
FRQWURO�-�8VHU�PDQXDO� 

WƌĞƐƐ�ƚŽ�ƚŽŐŐůĞ�ƚŚĞ�ŵĂǆŝŵƵŵ�ĂŝƌŇŽǁ�ŝŶ�ƚŚĞ�ĐƵƌƌĞŶƚ�ǌŽŶĞ� 

&ůĂƐŚŝŶŐ�ƌĞĚ�ŝŶĚŝĐĂƚĞƐ�ƚŚŝƐ�ǌŽŶĞ�ŝƐ�ĨĂƵůƚǇ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ĐŚĂŶŐĞ�ƚŚĞ�ƐǇƐƚĞŵ�ŵŽĚĞ͘�tŚĞŶ�ƉƌĞƐƐĞĚ�ƚŚĞ�
ƐǇƐƚĞŵ�ƐĞƚƉŽŝŶƚ�ƚĞŵƉĞƌĂƚƵƌĞ��ĂŶĚ�ĨĂŶ�ƐƉĞĞĚ�ǁŝůů�ĂůƐŽ�ďĞ�
ĚŝƐƉůĂǇĞĚ 

WƌĞƐƐ�ƚŚĞ�ĞŶƚĞƌ�ďƵƩŽŶ�ƚŽ�ƚƌĂŶƐŵŝƚ�ǇŽƵƌ�ĐŚĂŶŐĞƐ͘�/Ĩ�ƚŚĞ�ĞŶƚĞƌ�
ďƵƩŽŶ�ŝƐ�ŶŽƚ�ƉƌĞƐƐĞĚ�ƚŚĞ�ĐŚĂŶŐĞƐ�ǁŝůů�ďĞ�ƐĞŶƚ�ĂŌĞƌ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�
ϭϬ��ƐĞĐŽŶĚƐ 

^ŽůŝĚ�ƌĞĚ�ŝŶĚŝĐĂƚĞƐ�ƚŚŝƐ�ǌŽŶĞ�ŝƐ�ĐƵƌƌĞŶƚůǇ�ĐůŽƐĞĚ 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ƚŽŐŐůĞ�ƚŚƌŽƵŐŚ�ƚŚĞ�ǌŽŶĞƐ�Žƌ�ƵƐĞ�ƚŚĞ�ƵƉ�ĚŽǁŶ�ĂƌƌŽǁƐ 

/Ĩ�ƚǁŽ�>��͛Ɛ�ĂƌĞ�ŝůůƵŵŝŶĂƚĞĚ�ƚŚĞ�ƐĞƫŶŐ�ŝƐ�/Ŷ�ƚŚĞ�
ŵŝĚĚůĞ�;ϮϵŽ��Žƌ�ϵϱйͿ 

WƌĞƐƐ�ƚŽ�ŽƉĞŶ�ƚŚĞ�ĐƵƌƌĞŶƚ�ǌŽŶĞ 

WƌĞƐƐ�ƚŽ�ĐůŽƐĞ�ƚŚĞ�ĐƵƌƌĞŶƚ�ǌŽŶĞ 

^ŽůŝĚ�ŐƌĞĞŶ�ŝŶĚŝĐĂƚĞƐ�ƚŚŝƐ�ǌŽŶĞ�ŝƐ�ĐƵƌƌĞŶƚůǇ�
ŽƉĞŶ 

^ŽůŝĚ�ďůƵĞ�ŝŶĚŝĐĂƚĞƐ�ƚŚŝƐ�ǌŽŶĞ�ŝƐ�ĐƵƌƌĞŶƚůǇ�ŝŶ�
ĐůŝŵĂƚĞ�ĐŽŶƚƌŽů�ŵŽĚĞ͘� 

/ŶĚŝĐĂƚĞƐ�ŵĂǆŝŵƵŵ�Ăŝƌ�ŇŽǁ�ƚŚĂƚ�ƚŚĞ�ǌŽŶĞ�ŚĂƐ�
ďĞĞŶ�ƐĞƚ�ƚŽ� 

WĂŝƌ�ďƵƩŽŶ�ŽŶůǇ�ƚŽ�ďĞ�ƵƐĞĚ�ĨŽƌ�ĐŽŶĮŐƵƌĂƟŽŶ 

WƌĞƐƐ�ŚĞƌĞ�ƚƵƌŶ�ƚŚĞ�ƐǇƐƚĞŵ�ŽŶ�Žƌ�Žī͘ 

�ůů�ĐŽŶŶĞĐƚĞĚ�ǌŽŶĞƐ�ǁŝůů�ĚŝƐƉůĂǇ�ƌĞĚ�ŝĨ�ƚŚĞ�ƐǇƐƚĞŵ�ŝƐ�Žī͘�/Ĩ�ƚŚĞ�
ƐǇƐƚĞŵ�ŝƐ�ĐƵƌƌĞŶƚůǇ�ŽŶ�Ăůů�ĐŽŶŶĞĐƚĞĚ�ǌŽŶĞƐ�ǁŝůů�ĚŝƐƉůĂǇ�ŐƌĞĞŶ͘ 

WƌĞƐƐ�DŽĚĞ�Žƌ�&ĂŶ�ƚŚĞŶ�ƚŚĞ�ƵƉ�ͬ�ĚŽǁŶ�ďƵƩŽŶƐ�ƚŽ�ĐŚĂŶŐĞ�ƚŚĞ�
ƐǇƐƚĞŵ�ƐĞƚƉŽŝŶƚ�ƚĞŵƉĞƌĂƚƵƌĞ͘��;ŽŶůǇ�ĂƉƉůŝĐĂďůĞ�ŝŶ�ƌƵŶŶŝŶŐ�ŽŶ�Z�Ϳ 

WƌĞƐƐ��ŽŶĞ�ƚŚĞŶ�ƚŚĞ��ƵƉ�ͬ�ĚŽǁŶ�ďƵƩŽŶƐ�ƚŽ�ĐŚĂŶŐĞ�ƚŚĞ�ǌŽŶĞ�
ŶƵŵďĞƌ͘�� 

WƌĞƐƐ��ŝƌй�ƚŚĞŶ�ƚŚĞ�ƵƉ�ͬ�ĚŽǁŶ�ďƵƩŽŶƐ�ƚŽ��ĐŚĂŶŐĞ�ƚŚĞ�ŵĂǆŝŵƵŵ�Ăŝƌ�
ŇŽǁ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶ�ƚŚĞ�ƐĞůĞĐƚĞĚ�ǌŽŶĞ� 

WƌĞƐƐ�ŚĞƌĞ�ƚŽ�ƚŽŐŐůĞ�ƚŚĞ�ƐǇƐƚĞŵ�ĨĂŶ�ƐƉĞĞĚ͘��tŚĞŶ�ƉƌĞƐƐĞĚ�ƚŚĞ�
ƐǇƐƚĞŵ�ƐĞƚƉŽŝŶƚ�ƚĞŵƉĞƌĂƚƵƌĞ�ĂŶĚ�ŵŽĚĞ�ǁŝůů�ĂůƐŽ�ďĞ�ĚŝƐƉůĂǇĞĚ 

WƌĞƐƐ�ƚŽ�ƐĞƚ�ƚŚĞ�ĐƵƌƌĞŶƚ�ǌŽŶĞ�ƚŽ�ĐůŝŵĂƚĞ�ĐŽŶƚƌŽů͘�;KŶůǇ�ĂƉƉůŝĐĂďůĞ�
ŝĨ�Ă�ǌŽŶĞ�ƐĞŶƐŽƌ�ŚĂƐ�ďĞĞŶ�ŝŶƐƚĂůůĞĚ�ĂŶĚ�ƐĞƚ�ƵƉ͘Ϳ���ŌĞƌ�ƐĞƫŶŐ�ƚŽ�
�ůŝŵĂƚĞ�ĐŽŶƚƌŽů�ǇŽƵ�ĐĂŶ�ĂĚũƵƐƚ�ƚŚĞ�ǌŽŶĞ�ƐĞƚƉŽŝŶƚ�ƚĞŵƉĞƌĂƚƵƌĞ�ďǇ�
ƵƐŝŶŐ�ƚŚĞ�ƵƉ�ĚŽǁŶ�ĂƌƌŽǁƐ�Žƌ�ũƵƐƚ�ƚŽŐŐůĞ�ƚŚĞ�ĐůŝŵĂƚĞ��ďƵƩŽŶ͘ 

/ŶĚŝĐĂƚĞƐ�ƐĞƚƉŽŝŶƚ�ƚĞŵƉĞƌĂƚƵƌĞ�ĨŽƌ����ƵŶŝƚ�Žƌ�
ĨŽƌ�ǌŽŶĞ 

/ŶĚŝĐĂƚĞƐ�ĨĂŶ�ƐƉĞĞĚ�ŝƐ�ĐƵƌƌĞŶƚůǇ�ŵĞĚŝƵŵ͘� 

/ŶĚŝĐĂƚĞƐ�ƚŚĞ�ŵŽĚĞ�ŝƐ�ĐƵƌƌĞŶƚůǇ�ƐĞƚ�ƚŽ�ŚĞĂƟŶŐ͘�WƌĞƐƐ�ƚŚĞ�
DŽĚĞ�ďƵƩŽŶ�ƚŽ�ĐŚĂŶŐĞ�ƚŚĞ�ŵŽĚĞ 



ϭϭϭ 

����:DUUDQW\�UHJLVWUDWLRQ 

 

<RXU�V\VWHP�LV�VXSSOLHG�ZLWK�D�OLPLWHG���\HDU�ZDUUDQW\� 
<RX�DUH�UHTXLUHG�WR�FRPSOHWH�WKLV�ZDUUDQW\�UHJLVWUDWLRQ�IRUP�DQG�SRVW�LW�WR�+9$&�&RQVROLGDWHG�DORQJ�ZLWK�D�FRS\�RI�\RXU�LQYRLFH� 

D���KE�ϯ�^ǇƐƚĞŵ�/��ŶƵŵďĞƌ�;ŝĨ�ĂƉƉůŝĐĂďůĞͿ͗ 

&Ƶůů�EĂŵĞ͗ 

/ŶƐƚĂůůĂƟŽŶ��ŽŵƉĂŶǇ͗ 

�ĚĚƌĞƐƐ�ǁŚĞƌĞ�ƚŚĞ�ƐǇƐƚĞŵ�ŝƐ�ŝŶƐƚĂůůĞĚ͗ 

�ĂƚĞ�ŽĨ�ƉƵƌĐŚĂƐĞ͗ ͬ ͬ 

�ŽŶƚĂĐƚ�WŚŽŶĞ�ŶƵŵďĞƌ��ŝŶĐůƵĚŝŶŐ�ĂƌĞĂ�ĐŽĚĞ͗ �ŵĂŝů�ĂĚĚƌĞƐƐ�͗ 

^ŝŐŶĂƚƵƌĞ �ĂƚĞ� 
WƌŽŽĨ�ŽĨ�WƵƌĐŚĂƐĞ�ĂƩĂĐŚĞĚ͗ 

zĞƐ�ͬ�EŽ 

WŽƐƚ�ǇŽƵƌ�ƌĞŐŝƐƚƌĂƟŽŶ�ƚŽ�͗ 

,s����ŽŶƐŽůŝĚĂƚĞĚ�WƚǇ�>ƚĚ 

W͘K͘�Žǆ�ϯϵϮ�^ƉƌŝŶŐǀĂůĞ 

sŝĐƚŽƌŝĂ�ϯϬϳϭ 

 

/Ĩ�ǇŽƵ�ŚĂǀĞ�ŵŽƌĞ�ƚŚĂŶ�ŽŶĞ�D���KE�ϯ�ƐǇƐƚĞŵ͕�ƉůĞĂƐĞ�ŝŶĐůƵĚĞ�ĂĚĚŝƟŽŶĂů�ƌĞŐŝƐƚƌĂƟŽŶ�ĨŽƌŵƐ͘ 



ϭϭϮ 

����+9$&�&RQVROLGDWHG�SURGXFW�ZDUUDQW\�SROLF\ 

 

7KLV� GRFXPHQW� VHWV� RXW� WKH�ZDUUDQWLHV� WKDW�DUH� SURYLGHG�E\�+9$&�&RQVROLGDWHG�3W\� /WG�
$&1��������������³+9$&�´��LQ�UHODWLRQ�WR�HDFK�3URGXFW� 

 
'HILQLWLRQV 

,Q�WKLV�GRFXPHQW� 

³$XVWUDOLDQ�&RQVXPHU�/DZ��PHDQV�WKH�ODZ�VHW�RXW�LQ�6FKHGXOH���RI�WKH�&RPSHWLWLRQ�DQG�
&RQVXPHU�$FW�������&WK��DQG�DQ\�FRUUHVSRQGLQJ�SURYLVLRQV�RI�VWDWH�RU�WHUULWRU\�IDLU�
WUDGLQJ�OHJLVODWLRQ� 

³&XVWRPHU´�PHDQV�WKH�SDUW\�WKDW�DFTXLUHG�WKH�3URGXFW�IURP�+9$&�IRU�WKDW�SDUW\¶V�XVH�RU��LI�
WKH� SDUW\� ZKR� DFTXLUHG� WKH� 3URGXFW� IURP� +9$&� ZDV� DQ� DXWKRULVHG� GLVWULEXWRU��
UHVHOOHU�RU�GHDOHU��WKH�SDUW\�ZKR�DFTXLUHG�WKH�3URGXFW�IURP�WKH�GLVWULEXWRU��UHVHOOHU�
RU�GHDOHU� 

³0$&=21(��7DEOHW´�PHDQV�WKH�SURGXFW�NQRZQ�DV�WKH�³0$&=21(��7DEOHW´�� 

³3URGXFW´�PHDQV� 

�DQ�0$&=21(���WRXFK�VFUHHQ��RU 

�RWKHU�0$&=21(��SURGXFW� 

³6LWH´�PHDQV�WKH�SODFH�DW�ZKLFK�WKH�3URGXFW�LV�ORFDWHG� 

³7KLUG�3DUW\�*RRGV´�PHDQV�D�SURGXFW� �LQFOXGLQJ�EDWWHULHV��RU� LWHP�RI�HTXLSPHQW�
PDQXIDFWXUHG�E\�D�WKLUG�SDUW\�ZKLFK�LV�VXSSOLHG�ZLWK��RU�ILWWHG�WR��D�3URGXFW� 

³:DUUDQW\´�KDV�WKH�PHDQLQJ�JLYHQ�LQ�FODXVH����� 

³:DUUDQW\�3HULRG´�PHDQV� 

IRU�DQ�0$&=21(��WRXFK�VFUHHQ��RQH�����\HDU� 

IRU�D�3URGXFW��H[FOXGLQJ�DQ�0$&=21(��WRXFK�VFUHHQ��WKDW�KDV�EHHQ�UHJLVWHUHG�LQ�
DFFRUGDQFH�ZLWK�FODXVH����WZR�����\HDUV��RU 

IURP�WKH�GDWH�RI�SXUFKDVH�E\�WKH�&XVWRPHU� 

 

:DUUDQW\ 

6XEMHFW� WR� FODXVHV� �� DQG� ��� +9$&� H[SUHVVO\� ZDUUDQWV� WKDW� HDFK� 3URGXFW� LV� IUHH�
IURP� RSHUDWLRQDO� GHIHFWV� LQ� ZRUNPDQVKLS� DQG� PDWHULDOV� IRU� WKH�
:DUUDQW\�3HULRG��³:DUUDQW\´�� 

7KH�EHQHILWV�RI�WKH�:DUUDQW\�DUH�LQ�DGGLWLRQ�WR�DOO�RWKHU�ULJKWV�DQG�UHPHGLHV�ZKLFK�
WKH� &XVWRPHU� PD\� KDYH� XQGHU� $XVWUDOLDQ� &RQVXPHU� /DZ� DQG� DQ\�
RWKHU�ODZ�LQ�UHODWLRQ�WR�WKH�3URGXFW�WR�ZKLFK�WKH�:DUUDQW\�UHODWHV� 

(DFK� 3URGXFW� FRPHV� ZLWK� JXDUDQWHHV� WKDW� FDQQRW� EH� H[FOXGHG� XQGHU� $XVWUDOLDQ�
&RQVXPHU�/DZ�� 

 

([WHQGHG�:DUUDQW\ 

,Q�RUGHU�WR�UHFHLYH�DQ�H[WHQGHG�HLJKW�����\HDU�:DUUDQW\�IRU�D�3URGXFW��³([WHQGHG�
:DUUDQW\´�� WKH� &XVWRPHU� PXVW� UHJLVWHU� WKH� 3URGXFW� E\� FRPSOHWLQJ��
DQG�SURYLGLQJ�WR�+9$&��WKH�UHJLVWUDWLRQ�IRUP�VXSSOLHG�LQ�WKH�3URGXFW�
XVHU�PDQXDO��³5HJLVWUDWLRQ´�� 

5HJLVWUDWLRQ� PXVW� EH� FRPSOHWHG� ZLWKLQ� VL[W\� ����� GD\V� RI� WKH� 3URGXFW� EHLQJ�
SXUFKDVHG�E\�WKH�&XVWRPHU� 

 

([FOXVLRQV�WR�:DUUDQW\ 

7KH�:DUUDQW\�GRHV�QRW�FRYHU�7KLUG�3DUW\�*RRGV� 

6XEMHFW�WR�DQ\�VWDWXWRU\�SURYLVLRQV�WR�WKH�FRQWUDU\��WKH�:DUUDQW\�GRHV�QRW�H[WHQG�WR�
FRYHU� GDPDJH� WR� IXUQLWXUH�� FDUSHWV�� ZDOOV�� FHLOLQJV�� IRXQGDWLRQV��
YHKLFOHV�� RU� DQ\� RWKHU� FRQVHTXHQWLDO� ORVV� DULVLQJ� HLWKHU� GLUHFWO\� RU�
LQGLUHFWO\�GXH�WR�WKH�PDOIXQFWLRQ�RI�WKH�3URGXFW� 

,I�D�WKLUG�SDUW\�LQVWDOOHU�NQRZLQJO\�LQVWDOOV�D�GHIHFWLYH�3URGXFW��WKH�:DUUDQW\�ZLOO�EH�
VWULFWO\�OLPLWHG�WR�WKH�UHVXSSO\�RI�WKDW�3URGXFW�DQG�VKDOO�QRW�LQFOXGH�DQ\�
ODERXU�FRVWV�� 

 

5HSDLU�RU�5HSODFH 

'XULQJ� WKH�:DUUDQW\�3HULRG��+9$&�ZLOO��VXEMHFW� WR�FODXVH���� UHSODFH�RU�UHSDLU�DQ\�
GHIHFWLYH�3URGXFW�RU�GHIHFWLYH�FRPSRQHQW�RI�D�3URGXFW�ZLWKRXW��VXEMHFW�WR�FODXVH����
FKDUJH�SURYLGHG�WKDW�WKH�GHIHFW�GRHV�QRW�FRQVWLWXWH�GDPDJH�WKDW�KDV�DULVHQ�IURP� 

IDXOW\��LPSURSHU��LQFRUUHFW�RU�LQFRPSOHWH�DGMXVWPHQW��RSHUDWLRQ�RU��LQVWDOODWLRQ�RI�WKH�
3URGXFW� 

DQ\�PRGLILFDWLRQ� RI� WKH� 3URGXFW�� ZLWKRXW� WKH�ZULWWHQ� DSSURYDO� RI� +9$&�� LQFOXGLQJ�
WDPSHULQJ�ZLWK�RU�DQ\�DWWHPSW�WR�GLVDVVHPEOH�WKH�3URGXFW� 

LQDGHTXDWH�RU�LPSURSHU�PDLQWHQDQFH�RI�WKH�3URGXFW� 

PLVXVH�RU�DEXVH� 

QRUPDO�ZHDU�DQG�WHDU� 

IDLOXUH� IRU�DQ\� UHDVRQ� WR� IROORZ� WKH� LQVWUXFWLRQV� IRU�XVH�JLYHQ� LQ�DQ\�XVHU�PDQXDO�
DSSOLFDEOH�WR�WKH�3URGXFW� 

DFW�RI�*RG� 

ILUH��IORRG��FROOLVLRQ�RU�RWKHU�WUDXPD��RU 

LQVHFWV�RU�DQLPDOV� 

 

:DUUDQW\�&ODLP�3URFHGXUH 

7R�REWDLQ�WKH�EHQHILW�RI�WKH�:DUUDQW\�WKH�&XVWRPHU�PXVW� 

FRQWDFW�+9$&�ZLWKLQ�WKH�:DUUDQW\�3HULRG�RU�ZLWKLQ�VHYHQ�����GD\V�RI�
WKH�GLVFRYHU\�RI�WKH�GHIHFW��ZKLFKHYHU�LV�WKH�HDUOLHU� 

3URYLGH�SURRI�RI�SXUFKDVH�RI�WKH�3URGXFW�� 

+9$&�ZLOO�GHWHUPLQH�WKH�H[WHQW�RI�WKH�LVVXH�RU�GHIHFW�ZLWK�WKH�3URGXFW� 

,I�WKHUH�LV�DQ�LVVXH�RU�GHIHFW�ZLWK�WKH�3URGXFW�WKDW�LV�FRYHUHG�E\�WKH�:DUUDQW\�WKHQ�
+9$&�ZLOO�DW�LWV�VROH�RSWLRQ� 

UHTXLUH� WKH� &XVWRPHU�� DW� WKH� &XVWRPHU¶V� H[SHQVH�� WR� KDYH� WKH�
GHIHFWLYH� 3URGXFW�� RU� GHIHFWLYH� FRPSRQHQW� SDUW�� GHOLYHUHG�
WR�+9$&��RU 

SURYLGHG�WKH�6LWH�LV�ORFDWHG�LQ�WKH�0HOERXUQH�PHWURSROLWDQ�DUHD��VHQG�
DQ�+9$&�VHUYLFH�WHFKQLFLDQ�WR�WKH�6LWH�WR�HIIHFW�UHSDLUV�WR�
RU� UHSODFHPHQW� RI� WKH� 3URGXFW�� VDYH� WKDW� WKH� UHDVRQDEOH�
WUDYHO�H[SHQVHV��LQFOXGLQJ�WUDYHOOLQJ�WLPH��RI�WKH�WHFKQLFLDQ�
PXVW�EH�SDLG�E\�WKH�&XVWRPHU� 

,Q�RUGHU�WR�FRPSOHWH�UHSDLUV�RU�UHSODFHPHQW�RI�
D� 3URGXFW� LQ� DFFRUGDQFH� ZLWK� FODXVH� ����E���
+9$&� UHTXLUHV�VDIH�DQG� UHDG\�DFFHVV� WR� WKH�
6LWH� DQG� HDFK� 3URGXFW� LQFOXGLQJ� ZKHUH�
UHTXLUHG�YLD�VFDIIROGLQJ�DQG�DFFHVV�SDQHOV��,I�

+9$&� FRQVLGHUV� DFFHVV� WR� WKH� 6LWH� RU� 3URGXFW� WR� EH� XQVDIH� RU� QRW�

UHDGLO\�DYDLODEOH��+9$&�ZLOO�QRW�FRPPHQFH�RU�ZLOO� FHDVH�DOO�ZRUN� WR�
UHSDLU� RU� UHSODFH� WKH� 3URGXFW�� $OO� FRVWV� LQFXUUHG� LQ� WKH� REWDLQLQJ� RI�
VDIH� DQG� UHDG\�DFFHVV� WR� WKH�6LWH� DQG�3URGXFW� VKDOO� EH�SD\DEOH�E\�
WKH�&XVWRPHU� 

$Q\�VHUYLFHV�UHTXHVWHG�E\�WKH�&XVWRPHU�RXWVLGH�RI�WKH�VFRSH�RI�WKH�:DUUDQW\�ZLOO�
EH� FKDUJHG� WR� WKH� &XVWRPHU� LQ� DFFRUGDQFH� ZLWK� WKH� IROORZLQJ�
VFKHGXOH�RI�FKDUJHV��³&KDUJHV´�� 

 

7KH�&KDUJHV�DUH�VXEMHFW�WR�YDULDWLRQ�E\�+9$&�IURP�WLPH�WR�WLPH� 

+9$&�ZLOO�UHSODFH��RU�FRQGXFW�UHSDLUV�WR��D�3URGXFW�DV�VRRQ�DV�SUDFWLFDEOH�EXW�ZLOO�
QRW�EH�OLDEOH�IRU�DQ\�ORVV�RU�GDPDJH�FDXVHG�E\�DQ\�GHOD\� 

 

$VVLJQPHQW 

7KH�&XVWRPHU�PD\�QRW�DVVLJQ�RU�RWKHUZLVH�WUDQVIHU�WKH�:DUUDQW\� 

+9$&�PD\�DW�LWV�VROH�GLVFUHWLRQ�WUDQVIHU�RU�DVVLJQ�WKH�:DUUDQW\� 

 

7UDQVSRUWDWLRQ�&RVWV�DQG�5LVN�'XULQJ�7UDQVLW 

$OO� WUDQVSRUWDWLRQ� FKDUJHV� LQFXUUHG� LQ� UHWXUQLQJ� D� GHIHFWLYH� 3URGXFW�� RU� DQ\�
GHIHFWLYH� FRPSRQHQW� SDUWV� RI� D� 3URGXFW�� WR� +9$&� IRU� UHSDLU� RU�
LQVSHFWLRQ��DQG� WKH�FRVW�RI� UHWXUQLQJ� WKHP� WR� WKH�&XVWRPHU�PXVW�EH�
SDLG�E\�WKH�&XVWRPHU� 

7KH�&XVWRPHU� DVVXPHV� WKH� ULVN� RI�� DQG� VKDOO� EH� UHVSRQVLEOH� IRU�� DQ\� ORVV� RI� RU�
GDPDJH� WR� DQ\� 3URGXFW� GXULQJ� WUDQVLW�� )RU� WKLV� UHDVRQ�� +9$&�
UHFRPPHQGV�WKDW�WKH�&XVWRPHU�WDNH�RXW�VKLSPHQW�SRVWDJH�LQVXUDQFH� 

 

7KLUG�3DUW\�:DUUDQWLHV 

7KLUG�3DUW\�*RRGV�PD\�EH�FRYHUHG�E\�LQGHSHQGHQW�PDQXIDFWXUHU�ZDUUDQWLHV�� ,W� LV�
WKH� &XVWRPHU¶V� UHVSRQVLELOLW\� WR� IDPLOLDUL]H� LWVHOI�� KLPVHOI� RU� KHUVHOI� ZLWK� WKHVH�
ZDUUDQWLHV��1R�DGGLWLRQDO�ZDUUDQW\�LV�SURYLGHG�E\�+9$&�IRU�7KLUG�3DUW\�*RRGV� 

'HVFULSWLRQ &KDUJHV 

&DOO�RXW�IHH�SOXV�ILUVW�KRXU�RQ�6LWH ��������SOXV�*67 

+RXUO\� ODERXU� UDWH� DIWHU� ILUVW� KRXU� RQ�
6LWH 

��������SOXV�*67 

5HSODFHPHQW� SDUWV� IRU� 3URGXFW� DQG�
GHOLYHULHV 

$V�SHU�+9$&¶V�FXUUHQW�SULFH�OLVW 



ϭϭϯ 

����)XUWKHU�DVVLVWDQFH 

 

�� ,I�\RX�UHTXLUH�ZDUUDQW\�RU�PDLQWHQDQFH�RQ�\RXU�DLU�FRQGLWLRQLQJ�V\VWHP�RU�0$&=21(��V\VWHP�\RX�VKRXOG�ILUVW�FRQWDFW�\RXU�LQVWDOODWLRQ�
FRPSDQ\� 

 

�� ,I�\RX�ZDQW�WR�DGG�PRUH�]RQHV�RU�WHPSHUDWXUH�FRQWURO�WR�DQ\�]RQH�\RX�VKRXOG�FRQWDFW�\RXU�LQVWDOODWLRQ�FRPSDQ\� 

 

�� ,I�\RX�UHTXLUH�DVVLVWDQFH�IURP�WKH�PDQXIDFWXUHU�FRQWDFW� 
 
 +9$&�&RQVROLGDWHG�&RPSRQHQWV�3W\�/WG 

3�2�%R[�����6SULQJYDOH 
9LFWRULD����� 

   

5HY���—��������� 


