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6WHLQHQ�PDQXIDFWXUHV�RLO�EXUQHU�QR]]OHV�DQG�DFFHVVRULHV��LQGXVWULDO�QR]]OHV�DQG�PLQLQJ�LQGXVWU\�QR]]OHV��2XU�SURGXFWV�
KDYH�GHPRQVWUDWHG�D�ZRUOGZLGH�UHSXWDWLRQ�IRU�TXDOLW\��SHUIRUPDQFH�DQG�UHOLDELOLW\��7KH\�DUH�VROG�GRPHVWLFDOO\�DQG�
LQWHUQDWLRQDOO\�WKURXJK�D�FRPSDQ\�VDOHV�RUJDQL]DWLRQ��LQGHSHQGHQW�VDOHV�UHSUHVHQWDWLYHV�DQG�GLVWULEXWRUV�

6WHLQHQ
V�ZRUOGZLGH�UHSXWDWLRQ�IRU�TXDOLW\�DQG�UHOLDELOLW\�LV�D�GLUHFW�UHVXOW�RI�RXU������GHYRWLRQ�WR�SURGXFLQJ�WKH�
EHVW�RLO�EXUQHU�QR]]OH�RQ�WKH�PDUNHW��7RGD\��YLUWXDOO\�HYHU\�PDMRU�EXUQHU�PDQXIDFWXUHU�UHOLHV�RQ�6WHLQHQ�QR]]OHV�
WR�DFKLHYH�RSWLPXP�EXUQHU�SHUIRUPDQFH�

2XU�VWDWH�RI�WKH�DUW�IDFLOLWLHV�DUH�DYDLODEOH�WR�PHHW�RXU�FXVWRPHUV
�PRVW�GHPDQGLQJ�UHTXLUHPHQWV��$V�RQH�RI�WKH�
IHZ�QR]]OH�PDQXIDFWXUHUV�ZKR�IDEULFDWH�DOO�FRPSRQHQWV�RQ�VLWH��6WHLQHQ�FRPSOHWHO\�FRQWUROV�HYHU\�DVSHFW�RI�
QR]]OH�IDEULFDWLRQ��HQVXULQJ�WKH�FRQVLVWHQW�TXDOLW\�DQG�UHOLDELOLW\�WKDW�PDNH�6WHLQHQ�WKH�QXPEHU�RQH�FKRLFH��
(YHU\�6WHLQHQ�QR]]OH�LV�SHUIRUPDQFH�WHVWHG�IRU�IORZ�FDSDFLW\��VSUD\�FKDUDFWHULVWLFV�DQG�VSUD\�DQJOH�EHIRUH�
OHDYLQJ�RXU�IDFWRU\��7KLV�DVVXUHV�RXU�FXVWRPHUV�WKH�TXDOLW\��SHUIRUPDQFH�DQG�FRQVLVWHQF\�WKH\�KDYH�FRPH�WR�
H[SHFW�IURP�6WHLQHQ�QR]]OHV�

:LWK�RQH�RI�WKH�ODUJHVW�VDOHV�DQG�VHUYLFH�RUJDQL]DWLRQV�LQ�WKH�LQGXVWU\�DQG�RIILFH�ORFDWLRQV�WKURXJKRXW�WKH�ZRUOG��
6WHLQHQ�FRQWLQXHV�WR�SURYLGH�LWV�FXVWRPHUV�ZLWK�WKH�SURGXFWV�WKH\�QHHG�WR�FRPSHWH�LQ�D�JOREDO�PDUNHW�

6WHLQHQ�'\QD�&RLQ���3URFHVV�LV�D�WUDGHPDUN�RI�WKH�:P��6WHLQHQ�0IJ��&R��7KH�'\QD�&RLQ���3URFHVV�SURYLGHV�D�
KLJK�TXDOLW\�ILQLVK�IRU�D�SHUIHFW�VHDWLQJ�VXUIDFH�EHWZHHQ�WKH�PHWHULQJ�YDOYH�DQG�WKH�QR]]OH�ERG\��WKXV�DVVXULQJ�
FRQVLVWHQW��DFFXUDWH�IXHO�GHOLYHU\�

'\QD�&RLQ��2,/�%851(5�12==/(6

2,/�%851(5�12==/(6

6WHLQHQ��� WKH�PRVW�
DFFXUDWH�RLO�EXUQHU�VSUD\�

QR]]OH�LQ�WKH�ZRUOG�

2
LO�
%
XU
QH

U�
1
R]
]O
HV

6WHLQHQ�0IJ��&R�����������(DVW�+DOVH\�5RDG�������3DUVLSSDQ\��1-������

7����������������)����������������(PDLO��LQIR#VWHLQHQ�FRP���ZZZ�VWHLQHQ�FRP3DJH���
&RS\ULJKW������

:P�6WHLQHQ�0IJ�&R��	�6WHLQHQ�*PE+



3DJH���
6WHLQHQ�0IJ��&R�����������(DVW�+DOVH\�5RDG�������3DUVLSSDQ\��1-������

7����������������)����������������(PDLO��LQIR#VWHLQHQ�FRP���ZZZ�VWHLQHQ�FRP
&RS\ULJKW������

:P�6WHLQHQ�0IJ�&R��	�6WHLQHQ�*PE+

1R]]OH�%RG\�� 7KH�QR]]OH�ERG\�LV�FRQVWUXFWHG�IURP�D�VSHFLDOO\�IRUPXODWHG�VWDLQOHVV�VWHHO�LQ�RUGHU�WR�DFKLHYH�ORQJ�
ZHDU�OLIH�DQG�ORZHU�LQWHUQDO�VXUIDFH�WHPSHUDWXUHV�WKDQ�ORZ�FRVW�EUDVV�RU�VLPLODU�KLJK�FRQGXFWLYLW\�PDWHULDOV��/RZHU�
VXUIDFH�WHPSHUDWXUHV�UHGXFH�KHDW�WUDQVIHU�WKXV�PLQLPL]LQJ�YDUQLVK�DFFXPXODWLRQ�DQG�FDUERQ�GHSRVLWV��5HGXFHG�KHDW�
DEVRUSWLRQ�ZLWKLQ�WKH�QR]]OH�ERG\�LV�HVSHFLDOO\�FULWLFDO�ZLWK�WRGD\
V�VPDOOHU�DQG�KRWWHU�RSHUDWLQJ�FRPEXVWLRQ�FRQGLWLRQV�
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9DOYH�-DFNHW�� 5RXQG�IXHO�LQOHW�KROHV�UHGXFH�WKH�SRVVLELOLW\�RI�SDUWLFOH�FRQWDPLQDWLRQ�ZKLOH�DFKLHYLQJ�D�XQLIRUP�IORZ�
DQG�GLVWULEXWLRQ�RI�IXHO�RLO�WKURXJK�WKH�QR]]OH��$OO�QR]]OHV�FRQWDLQ�DQ�H[FOXVLYH�QLFNHO�DOOR\�WUHDWHG�MDFNHW�DVVXULQJ�
LPSURYHG�ZHDU�DQG�FRUURVLRQ�UHVLVWDQFH��7KH�QLFNHO�DOOR\�WUHDWHG�MDFNHW�SURYLGHV�D�QRQ�PDJQHWLF�VXUIDFH�RIIHULQJ�D�
VPRRWK�IXHO�GHOLYHU\�

'\QD�&RLQ��3URFHVV�� 7KH�'\QD�&RLQ��SURFHVV�SURYLGHV�D�KLJK�TXDOLW\�ILQLVK�IRU�D�SHUIHFW�VHDWLQJ�VXUIDFH�
EHWZHHQ�WKH�PHWHULQJ�YDOYH�DQG�WKH�QR]]OH�ERG\��7KLV�DVVXUHV�FRQVLVWHQW��DFFXUDWH�IXHO�GHOLYHU\�

6LQWHUHG�%URQ]H�)LOWHUV�� $UH�GHVLJQHG�WR�SURYLGH�PD[LPXP�ILOWUDWLRQ�FDSDELOLWLHV��%URQ]H�ILOWHUV�DUH�IXUQLVKHG�RQ�
DOO�VWDQGDUG�QR]]OHV������*�3�+��WKUX�������*�3�+���������WKUX�������O�K���1R]]OHV�������*�3�+��������O�K��DQG�ODUJHU�
DUH�IXUQLVKHG�OHVV�ILOWHUV�

1R]]OH�'HVLJQ�DQG�2SHUDWLQJ�&RQVLGHUDWLRQV�� 1RPLQDO�QR]]OH�IORZ�FDSDFLWLHV�DUH�EDVHG�RQ�DQ�RSHUDWLQJ�
SUHVVXUH�RI�����3�6�,�������%DU���2SHUDWLRQ�DW�KLJKHU�SUHVVXUHV�LQFUHDVHV�IORZ�FDSDFLWLHV��7KH�HIIHFWV�RI�SUHVVXUH��
YLVFRVLW\��GHQVLW\��JUDGH�DQG�HVSHFLDOO\�EXUQHU�FRQILJXUDWLRQV��DUH�LPSRUWDQW�LQ�WKH�GHVLJQ�DQG�RSHUDWLQJ�
SHUIRUPDQFH�FKDUDFWHULVWLFV�RI�RLO�ILUHG�HTXLSPHQW�

1R]]OH�'HVLJQ�)HDWXUHV
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7KH�7ZLQ�)LOWHU�1R]]OH�LV�VSHFLILFDOO\�GHVLJQHG�IRU�WRGD\
V�GHPDQGLQJ�UHTXLUHPHQWV��7KH�DGYDQFHG�GHVLJQ�DOORZV�WKH�
LQWHULRU�RI�WKH�QR]]OH�WR�VWD\�FOHDQ�ORQJHU�VR�WKDW�RLO�IORZV�IUHHO\�WKURXJK�WKH�ILQHO\�PDFKLQHG�WDQJHQWLDO�VORWV�LQWR�WKH�VZLUO
FKDPEHU�DQG�RXW�WKH�RULILFH�ZLWK�QR�UHVWULFWLRQ�

� ,QFUHDVHG�WRWDO�ILOWHULQJ�FDSDFLW\�E\�����RYHU�VLQJOH�ILOWHU�WHFKQRORJ\
� ,QQHU�ILOWHU�QRPLQDO�ILOWUDWLRQ�UDWH�RI����PLFURQV
� ����PRUH�ILOWHU�YROXPH�WKDQ�WKH�FRPSHWLWLRQ
� $QWL�FORJ�GHVLJQ�VWD\V�FOHDQHU�ORQJHU�HYHQ�XQGHU�WRGD\
V�IORZ�UDWH�VSHFLILFDWLRQV�DQG�IXHO�RLO�LPSXULWLHV�

WKXV�LQVXULQJ�ORQJHU�QR]]OH�OLIH
� �����HOHFWURQLF�DQG�YLVXDO�WHVWLQJ�WR�HQVXUH�SURSHU�IORZ��DQJOH�DQG�VSUD\�SDWWHUQ
� )ORZ�WROHUDQFH���� ��
� 7URXEOH�IUHH�RSHUDWLRQ��HYHQ�DW�H[WUHPH�WHPSHUDWXUHV��WKDQNV�WR�VWDLQOHVV�VWHHO�FRQVWUXFWLRQ

7<3(�67
����� ����*�3�+��������� �����.J�K��DW�����EDU
6ROLG�FRQH�QR]]OHV�DUH�GHVLJQHG�WR�SURGXFH�D�ILQH�DWRPL]HG�XQLIRUP�VSUD\�GLVWULEXWLRQ��SDWWHUQ�

7<3(�47
����� ����*�3�+�������� �����.J�K��DW�����EDU
$�VSHFLDOO\�GHVLJQHG�QR]]OH�ZLWK�D�GLVWLQFWLYH�VSUD\�SDWWHUQ�IRU�XVH�ZKHUH�WKH�FRQYHQWLRQDO�+ROORZ�RU�
6ROLG�&RQH�VSUD\�SDWWHUQV�GR�QRW�PDWFK�D�SDUWLFXODU�DLU�SDWWHUQ��7KH�7\SH�47�LV�KLJKO\�VXFFHVVIXO�LQ�
VROYLQJ�FULWLFDO�QRLVH�DQG�SXOVDWLQJ�FRPEXVWLRQ�SUREOHPV�

7<3(�+7
����� ����*�3�+���������� �����.J�K��DW�����EDU
3URGXFHV�D�ILQH�DWRPL]HG�KROORZ�FRQH�VSUD\�GLVWULEXWLRQ�SDWWHUQ��7KH�QR]]OH�LV�GHVLJQHG�IRU�XVH�
ZLWK�KROORZ�FRQH�DLU�SDWWHUQV�WR�SURGXFH�FOHDQ��TXLHW�DQG�HIILFLHQW�FRPEXVWLRQ��7KLV�QR]]OH�LV�DOVR�
UHFRPPHQGHG�IRU�EXUQHUV�ZKHUH�WKHUH�LV�QR�GLVWLQFW�DLU�SDWWHUQ�
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6WDQGDUG�)LOWHU�1R]]OHV

7<3(�6
����� �����*�3�+��������� ������.J�K��DW�����EDU
6ROLG�FRQH�QR]]OHV�DUH�GHVLJQHG�WR�SURGXFH�D�ILQH�DWRPL]HG�XQLIRUP�VSUD\�GLVWULEXWLRQ�SDWWHUQ�

7<3(�66
������ ������*�3�+���������� ������.J�K��DW�����EDU
$�JHQHUDO�SXUSRVH�QR]]OH�LQ�WKH�ODUJHU�VL]HV�WKDW�GHOLYHUV�D�VHPL�VROLG�FRQH�VSUD\�GLVWULEXWLRQ�
SDWWHUQ��$V�WKH�IORZ�UDWH�RI�WKH�QR]]OH�LQFUHDVHV��WKH�VSUD\�SDWWHUQ�EHFRPHV�PRUH�KROORZ��7KLV�
QR]]OH��LQ�DGGLWLRQ�WR�WKH�W\SH�3+��LV�UHFRPPHQGHG�IRU�DSSOLFDWLRQV�ZKHUH�ODUJH�FDSDFLWLHV�DUH�
UHTXLUHG�

7<3(�4
����� �����*�3�+�������� �����.J�K��DW�����EDU
$�VSHFLDOO\�GHVLJQHG�QR]]OH�ZLWK�D�GLVWLQFWLYH�VSUD\�SDWWHUQ�IRU�XVH�ZKHUH�WKH�FRQYHQWLRQDO�+ROORZ�RU�
6ROLG�&RQH�VSUD\�SDWWHUQV�GR�QRW�PDWFK�D�SDUWLFXODU�DLU�SDWWHUQ��7KH�7\SH�4�LV�KLJKO\�VXFFHVVIXO�LQ�
VROYLQJ�FULWLFDO�QRLVH�DQG�SXOVDWLQJ�FRPEXVWLRQ�SUREOHPV�

7<3(�+
����� �����*�3�+���������� �����.J�K��DW�����EDU
3URGXFHV�D�ILQH�DWRPL]HG�KROORZ�FRQH�VSUD\�GLVWULEXWLRQ�SDWWHUQ��7KH�QR]]OH�LV�GHVLJQHG�IRU�XVH�
ZLWK�KROORZ�FRQH�DLU�SDWWHUQV�WR�SURGXFH�FOHDQ��TXLHW�DQG�HIILFLHQW�FRPEXVWLRQ��7KLV�QR]]OH�LV�DOVR�
UHFRPPHQGHG�IRU�EXUQHUV�ZKHUH�WKHUH�LV�QR�GLVWLQFW�DLU�SDWWHUQ�

7<3(�3+
������ ������*�3�+��������� ������.J�K��DW�����EDU
6LPLODU�WR�WKH�7\SH�+�VSUD\�SDWWHUQV�H[FHSW�WKDW�WKH\�DUH�UHODWLYHO\�PRUH�KROORZ��0DGH�LQ�WKH�ODUJHU�
FDSDFLWLHV�IRU�OLJKW�DQG�KHDY\�RLO�DSSOLFDWLRQV�ZKHUH�ILQH�DWRPL]DWLRQ�LV�UHTXLUHG�

2
LO�
%
XU
QH

U�
1
R]
]O
HV



2,/�%851(5�12==/(6
'$7$�6+((7

2
LO�
%
XU
QH

U�
1
R]
]O
HV

6WHLQHQ�0IJ��&R�����������(DVW�+DOVH\�5RDG�������3DUVLSSDQ\��1-������

7����������������)����������������(PDLO��LQIR#VWHLQHQ�FRP���ZZZ�VWHLQHQ�FRP3DJH���
&RS\ULJKW������

:P�6WHLQHQ�0IJ�&R��	�6WHLQHQ�*PE+



3DJH���
6WHLQHQ�0IJ��&R�����������(DVW�+DOVH\�5RDG�������3DUVLSSDQ\��1-������

7����������������)����������������(PDLO��LQIR#VWHLQHQ�FRP���ZZZ�VWHLQHQ�FRP
&RS\ULJKW������

:P�6WHLQHQ�0IJ�&R��	�6WHLQHQ�*PE+

2,/�%851(5�12==/(6
'$7$�6+((7

2
LO�
%
XU
QH

U�
1
R]
]O
HV



2,/�%851(5�12==/(6
&5266�5()(5(1&(�

&+$57

&URVV�5HIHUHQFH�&KDUW

2
LO�
%
XU
QH

U�
1
R]
]O
HV

6WHLQHQ�0IJ��&R�����������(DVW�+DOVH\�5RDG�������3DUVLSSDQ\��1-������

7����������������)����������������(PDLO��LQIR#VWHLQHQ�FRP���ZZZ�VWHLQHQ�FRP3DJH���
&RS\ULJKW������

:P�6WHLQHQ�0IJ�&R��	�6WHLQHQ�*PE+



3DJH���
6WHLQHQ�0IJ��&R�����������(DVW�+DOVH\�5RDG�������3DUVLSSDQ\��1-������

7����������������)����������������(PDLO��LQIR#VWHLQHQ�FRP���ZZZ�VWHLQHQ�FRP
&RS\ULJKW������

:P�6WHLQHQ�0IJ�&R��	�6WHLQHQ�*PE+

2,/�%851(5�12==/(6
)/2:�7$%/(6

3UHVVXUH�)ORZ�7DEOHV

2
LO�
%
XU
QH

U�
1
R]
]O
HV



2,/�%851(5�12==/(6
6,=(6�$9$,/$%/(

1R]]OHV�$YDLODEOH�IRU�1RUWK�$PHULFD��
6RXWK�$PHULFD��$VLD�	�$IULFD

2
LO�
%
XU
QH

U�
1
R]
]O
HV

6WHLQHQ�0IJ��&R�����������(DVW�+DOVH\�5RDG�������3DUVLSSDQ\��1-������

7����������������)����������������(PDLO��LQIR#VWHLQHQ�FRP���ZZZ�VWHLQHQ�FRP3DJH���
&RS\ULJKW������

:P�6WHLQHQ�0IJ�&R��	�6WHLQHQ�*PE+



3DJH���
6WHLQHQ�0IJ��&R�����������(DVW�+DOVH\�5RDG�������3DUVLSSDQ\��1-������

7����������������)����������������(PDLO��LQIR#VWHLQHQ�FRP���ZZZ�VWHLQHQ�FRP
&RS\ULJKW������

:P�6WHLQHQ�0IJ�&R��	�6WHLQHQ�*PE+

2,/�%851(5�12==/(6
6,=(6�$9$,/$%/(
1R]]OHV�$YDLODEOH�IRU�(XURSH

2
LO�
%
XU
QH

U�
1
R]
]O
HV


