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'HVLJQ�8:��

&��������*�������&���

� 'HVLJQ

��� $UUDQJHPHQWV

7KH FRPSOHWH PDWUL[ IXQFWLRQV �FURVV EDU GLVWULEXWRU
LQFOXGLQJ VWRUDJH HOHPHQWV DQG GF�GF FRQYHUWHU IRU
WKH /('V� DUH DFFRPPRGDWHG RQ RQH SOXJ��� LQPRG�
XOH RI 'RXEOH (XURSD )RUPDW� 7KLV PRGXOH LV LQ�
VWDOOHG LQ D KRXVLQJ �;3��� 7ZR GLIIHUHQW W\SHV RI
KRXVLQJV FDQ EH GHOLYHUHG�

��� �8:������4%444�� LQ KRXVLQJ �;3�������� IRU
SDQHO VXUIDFH PRXQWLQJ

7KH KRXVLQJ KDV IXOO VKHHW���PHWDO FRYHUV� DV ZHOO
DV D UHPRYDEOH IURQW FRYHU ZLWK WUDQVSDUHQW SODV�
WLF ZLQGRZ�

$OO H[WHUQDO VLJQDOV DUH FRQQHFWHG WR ��� VFUHZHG
WHUPLQDOV ZKLFK DUH DUUDQJHG RYHU FXW���RXWV RQ
WKH WRS DQG ERWWRP FRYHUV� 7KH WHUPLQDOV DUH
QXPEHUHG FRQVHFXWLYHO\ IURP OHIW WR ULJKW DW WKH
ERWWRP DQG WRS�

(DUWKLQJ VFUHZV KDYH EHHQ SURYLGHG RQ WKH OHIW
KDQG VLGH RI WKH KRXVLQJ� $GGLWLRQDOO\� WHUPLQDO ��
LV FRQQHFWHG WR WKH FDVH�

7KH GHJUHH RI SURWHFWLRQ IRU WKH KRXVLQJ LV ,3���
IRU WKH WHUPLQDOV ,3��� )RU GLPHQVLRQV SOHDVH UH�
IHU WR )LJXUH ����

7KH IURQW FRYHU FDQ EH VHDOHG LQ RUGHU WR SURWHFW
DJDLQVW XQDXWKRUL]HG DOWHUDWLRQ�

��� �8:������4&444�� LQ KRXVLQJ �;3�������� IRU
SDQHO IOXVK PRXQWLQJ RU FXELFOH LQVWDOODWLRQ

7KH KRXVLQJ KDV IXOO VKHHW���PHWDO FRYHUV� DV ZHOO
DV D UHPRYDEOH IURQW FRYHU ZLWK WUDQVSDUHQW SODV�
WLF ZLQGRZ�

$OO H[WHUQDO VLJQDOV DUH FRQQHFWHG WR FRQQHFWRU
PRGXOHV ZKLFK DUH PRXQWHG RQ WKH UHDU FRYHU
RYHU FXW���RXWV� )RU HDFK HOHFWULFDO FRQQHFWLRQ�
RQH VFUHZHG WHUPLQDO DQG RQH SDUDOOHO VQDS��� LQ
WHUPLQDO DUH SURYLGHG� )RU ILHOG ZLULQJ� WKH XVH RI
WKH VFUHZHG WHUPLQDOV LV UHFRPPHQGHG� VQDS��� LQ
FRQQHFWLRQ UHTXLUHV VSHFLDO WRROV�

(DUWKLQJ VFUHZV KDYH EHHQ SURYLGHG RQ WKH UHDU
ZDOO RI WKH KRXVLQJ�

7KH SOXJ PRGXOHV DUH ODEHOOHG DFFRUGLQJ WR WKHLU
PRXQWLQJSRVLWLRQ E\PHDQVRI D JULG V\VWHP�H�J�
�$��� 7KH LQGLYLGXDO FRQQHFWLRQV ZLWKLQ DPRGXOH
DUH QXPEHUHG FRQVHFXWLYHO\ IURP OHIW WR ULJKW
�ZKHQ YLHZHG IURP WKH UHDU�� �H�J� �$��� UHIHU WR
)LJXUH ����

'HJUHH RI SURWHFWLRQ IRU WKH KRXVLQJ LV ,3��� IRU
WKH WHUPLQDOV ,3��� )RU GLPHQVLRQV SOHDVH UHIHU WR
)LJXUH ����

7KH IURQW FRYHU FDQ EH VHDOHG LQ RUGHU WR SURWHFW
DJDLQVW XQDXWKRUL]HG DOWHUDWLRQ�
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KRUL]RQWDO SRVLWLRQ
YHUWLFDO SRVLWLRQ
FRQVHFXWLYH FRQQHFWLRQ QXPEHU
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)LJXUH ��� &RQQHFWLRQ SOXJV �UHDU YLHZ� ��� KRXVLQJ IRU IOXVK PRXQWLQJ ��� H[DPSOH
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'HVLJQ�8:��

&��������*�������&���

��� 'LPHQVLRQV

)LJXUHV ��� DQG ��� VKRZ WKH GLPHQVLRQV RI WKH YDULRXV W\SHV RI KRXVLQJV DYDLODEOH�

�8:���4��4%444 +RXVLQJ IRU SDQHO VXUIDFH PRXQWLQJ �;3��������

��

���

�� ����

���

5HVHW EXWWRQ

��

�

�� ���

� ��

���

���

0D[� ��� WHUPLQDOV IRU FURVV���VHFWLRQ PD[� � PP�

����

����

(DUWKLQJ WHUPLQDO ��

���

����
����

����
����

'LPHQVLRQV LQ PP

)LJXUH ��� 'LPHQVLRQV IRU KRXVLQJ �;3�������� IRU SDQHO VXUIDFH PRXQWLQJwww . 
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'HVLJQ�8:��

�&��������*�������&��

�8:���4��4&444 +RXVLQJ IRU SDQHO IOXVK PRXQWLQJ RU FXELFOH LQVWDOODWLRQ �;3��������

0RXQWLQJ SODWH
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&RQQHFWRU PRGXOHV
5HVHW EXWWRQ

3DQHO FXW���RXW
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'LPHQVLRQV LQ PP

&RQQHFWRUV�
6FUHZHG WHUPLQDO IRU PD[� ��� PP

�
�

7ZLQ VSULQJ FULPS FRQQHFWRU LQ SDUDOOHO IRU

PD[� ��� PP

�
�

)LJXUH ��� 'LPHQVLRQV IRU KRXVLQJ �;3�������� IRU SDQHO IOXVK PRXQWLQJ RU FXELFOH LQVWDOODWLRQwww . 
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'HVLJQ�8:��

&��������*�������&����

��� 2UGHULQJ GDWD

�� �� �� ��� ��� ���

$ �7ULSSLQJ 0DWUL[ � 8 : � � � � �

$X[LOLDU\ YROWDJH
� &RQWURO YROWDJH RI WKH DFWXDWHG VZLWFKLQJ HOHPHQWV�

���������� 9 GF �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

������� 9 GF �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

&RQVWUXFWLRQ

LQ KRXVLQJ �;3�������� IRU SDQHO VXUIDFH PRXQWLQJ %� � � � � � � � � � � � �

LQ KRXVLQJ �;3�������� IRU SDQHO IOXVK PRXQWLQJ RU
FXELFOH LQVWDOODWLRQ &� � � � � � � � � � � � � � � � � � � �
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7HFKQLFDO GDWD�8:��

��&��������*�������&��

� 7HFKQLFDO GDWD

��� *HQHUDO GDWD

����� ,QSXWV�RXWSXWV� IXQFWLRQ

$X[LOLDU\ YROWDJH

&RQWURO YROWDJH RI WKH DFWXDWHG VZLWFKLQJ HOHPHQWV DQG WKH LQWHJUDWHG GF�GF FRQYHUWHU

5DWHG DX[LOLDU\ YROWDJH 8+ ���������� 9GF ������� 9GF

�� WR ��� 9GF ��� WR ��� 9GF3HUPLVVLEOH YDULDWLRQV

6XSHULPSRVHG DF YROWDJH� SHDN��� WR���SHDN { �� � DW UDWHG YROWDJH
{ � � DW OLPLWV RI DGPLVVLEOH YROWDJH

3RZHU FRQVXPSWLRQ RI WKH GF�GF FRQYHUWHU
TXLHVFHQW DSSUR[ ��� :
PD[LPXP DSSUR[ ���� :

%ULGJLQJ WLPH GXULQJ IDLOXUH�VKRUW ���FLUFXLW
RI DX[LOLDU\ YROWDJH | �� PV DW 8GF | ��� 9GF

&URVV��EDU GLVWULEXWRU

1XPEHU RI FROXPQV ��
�WULS VLJQDO LQSXWV IURP SURWHFWLRQ UHOD\V�
1XPEHU RI URZV ��
�WULSSLQJ HOHPHQW RXWSXWV�
'LRGH SOXJV
UHYHUVH YROWDJH� SHDN YDOXH ���� 9

UDWHG YDOXH ��� 9
PD[� FXUUHQW � $
GLUHFWLRQ RI FXUUHQW IORZ IURP FROXPQ ��� WR URZ �����

,QGLFDWLRQ PHPRULHV

��� 1XPEHU ��
��� 3LFN���XS WLPH �GHSHQGLQJ RQ RSHUDWLQJ YROWDJH� DSSUR[� ��� PV WR � PV

6LJQDO FRQWDFWV

6LJQDO�DODUP UHOD\V �
&RQWDFW SHU UHOD\V � 12 RU � 1&

6ZLWFKLQJ FDSDFLW\0$.(�%5($. �� :�9$
6ZLWFKLQJ YROWDJH ��� 9
3HUPLVVLEOH FXUUHQW � $
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7HFKQLFDO GDWD�8:��

&��������*�������&����

%LQDU\ LQSXW IRU UHVHWWLQJ

1XPEHU �

2SHUDWLQJ YROWDJH �UHFRQQHFWDEOH� �� WR �� 9GF
��� WR ��� 9GF

&XUUHQW FRQVXPSWLRQ �GHS� RQ RSHUDWLQJ YROWDJH� DSSUR[� � WR �� P$

����� (OHFWULFDO WHVWV

,QVXODWLRQ WHVWV

6WDQGDUGV� ,(& �������

��� +LJK YROWDJH WHVW �URXWLQH WHVW� � N9 �UPV�� �� +]
H[FHSW G�F� YROWDJH VXSSO\ LQSXW

��� +LJK YROWDJH WHVW �URXWLQH WHVW� ��� N9 GF
RQO\ G�F� YROWDJH VXSSO\ LQSXW

��� ,PSXOVH YROWDJH WHVW �W\SH WHVW� � N9 �SHDN�� ������ NV� ��� -� � SRVLWLYH
DOO FLUFXLWV� FODVV ,,, DQG � QHJDWLYH VKRWV DW LQWHUYDOV RI � V

(0& WHVWV� LPPXQLW\ �W\SH WHVWV�

6WDQGDUGV� ,(& �������� ,(& �������� �SURGXFW VWDQGDUGV�
(1 ��������� �JHQHULF VWDQGDUG�
9'( ���� �SDUW ���

��� +LJK IUHTXHQF\ ��� N9 �SHDN�� � 0+]� U  �� NV� ��� VKRWV�V�
,(& ������������� FODVV ,,, GXUDWLRQ � V

��� (OHFWURVWDWLF GLVFKDUJH � N9�� N9 FRQWDFW GLVFKDUJH� � N9 DLU GLVFKDUJH�
,(& ������������ FODVV ,,, ERWK SRODULWLHV� ��� S)� 5L  ��� 8
DQG ,(& ������������� FODVV ,,,

��� 5DGLR��� IUHTXHQF\ HOHFWURPDJQHWLF ILHOG� �� 9�P� �� 0+] WR ��� 0+]
QRQ���PRGXODWHG� ,(& ������������ �UHSRUW�� FODVV ,,,

��� 5DGLR��� IUHTXHQF\ HOHFWURPDJQHWLF ILHOG� �� 9�P� �� 0+] WR ���� 0+]� �� � $0� � N+]
DPSOLWXGH PRGXODWHG� ,(& ������������� FODVV ,,,

��� 5DGLR��� IUHTXHQF\ HOHFWURPDJQHWLF ILHOG� SXOVH �� 9�P� ��� 0+]� UHSHWLWLRQ IUHTXHQF\ ��� +]�
PRGXODWHG� ,(& �������������(19 ������ FODVV ,,, GXW\ F\FOH �� �
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7HFKQLFDO GDWD�8:��

��&��������*�������&��

��� )DVW WUDQVLHQWV
,(& ������������ DQG ,(& ������������� FODVV ,,, � N9� ���� QV� � N+]� EXUVW OHQJWK �� PV�

UHSHWLWLRQ UDWH ��� PV� ERWK SRODULWLHV� 5L  �� 8�
GXUDWLRQ � PLQ

��� &RQGXFWHG GLVWXUEDQFHV LQGXFHG E\
UDGLR��� IUHTXHQF\ ILHOGV� DPSOLWXGH PRGXODWHG �� 9� ��� N+] WR �� 0+]� �� � $0� � N+]
,(& ������������� FODVV ,,,

��� 3RZHU IUHTXHQF\ PDJQHWLF ILHOG
,(& ������������� FODVV ,9 �� $�P FRQWLQXRXV� ��� $�P IRU � V� �� +]
,(& ������� ��� P7� �� +]

(0& WHVWV� HPLVVLRQ �W\SH WHVWV�

6WDQGDUG� (1 ��������4 �JHQHULF VWDQGDUG�

��� &RQGXFWHG LQWHUIHUHQFH YROWDJH� DX[� YROWDJH ��� N+] WR �� 0+]
&,635 ��� (1 ������ FODVV %

��� ,QWHUIHUHQFH ILHOG VWUHQJWK �� 0+] WR ���� 0+]
&,635 ��� (1 ������ FODVV $

����� 0HFKDQLFDO VWUHVV WHVWV

9LEUDWLRQ DQG VKRFN GXULQJ RSHUDWLRQ

6WDQGDUGV� ,(& ��������
DQG ,(& ������

��� 9LEUDWLRQ VLQXVRLGDO
,(& ������������� FODVV � �� +] WR �� +]� � ����� PP DPSOLWXGH�
,(& ���������� �� +] WR ��� +]� ��� J DFFHOHUDWLRQ

VZHHS UDWH � RFWDYH�PLQ
�� F\FOHV LQ � RUWKRJRQDO D[HV

��� 6KRFN KDOI VLQH
,(& ������������� FODVV � DFFHOHUDWLRQ � J� GXUDWLRQ �� PV� � VKRFNV LQ

HDFK GLUHFWLRQ RI � RUWKRJRQDO D[HV

��� 6HLVPLF YLEUDWLRQ VLQXVRLGDO
,(& ������������� FODVV � � +] WR � +]� � ��� PP DPSOLWXGH �KRU� D[LV�
,(& ���������� � +] WR � +]� � ��� PP DPSOLWXGH �YHUW� D[LV�

� +] WR �� +]� � J DFFHOHUDWLRQ �KRU� D[LV�
� +] WR �� +]� ��� J DFFHOHUDWLRQ �YHUW� D[LV�
VZHHS UDWH � RFWDYH�PLQ
� F\FOH LQ � RUWKRJRQDO D[HV
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7HFKQLFDO GDWD�8:��

&��������*�������&����

9LEUDWLRQ DQG VKRFN GXULQJ WUDQVSRUW

6WDQGDUGV� ,(& ��������
DQG ,(& ������

��� 9LEUDWLRQ VLQXVRLGDO
,(& ������������� FODVV � � +] WR � +]� � ��� PP DPSOLWXGH�
,(& ���������� � +] WR ��� +]� � J DFFHOHUDWLRQ

VZHHS UDWH � RFWDYH�PLQ
�� F\FOHV LQ � RUWKRJRQDO D[HV

��� 6KRFN KDOI VLQH
,(& ������������� FODVV � DFFHOHUDWLRQ �� J� GXUDWLRQ �� PV� � VKRFNV LQ
,(& ����������� HDFK GLUHFWLRQ RI � RUWKRJRQDO D[HV

��� &RQWLQXRXV VKRFN KDOI VLQH
,(& ������������� FODVV � DFFHOHUDWLRQ �� J� GXUDWLRQ �� PV� ���� VKRFNV
,(& ����������� HDFK GLUHFWLRQ RI � RUWKRJRQDO D[HV

����� &OLPDWLF VWUHVV WHVWV

��� 3HUPLVVLEOH DPELHQW WHPSHUDWXUH

GXULQJ VHUYLFH ���� �& WR ��� �&
GXULQJ VWRUDJH ����� �& WR ��� �&
GXULQJ WUDQVSRUW ����� �& WR ��� �&

6WRUDJH DQG WUDQVSRUW ZLWK VWDQGDUG ZRUNV SDFNDJLQJ�

��� 3HUPLVVLEOH KXPLGLW\ PHDQ YDOXH SHU \HDU{ �� � UHODWLYH KXPLGLW\�
RQ �� GD\V SHU \HDU �� � UHODWLYH KXPLGLW\�
&RQGHQVDWLRQ QRW SHUPLVVLEOH�

:H UHFRPPHQG WKDW DOO XQLWV DUH LQVWDOOHG VXFK WKDW WKH\ DUH QRW VXEMHFWHG WR GLUHFW VXQOLJKW� QRU WR ODUJH WHP�
SHUDWXUH IOXFWXDWLRQV ZKLFK PD\ JLYH ULVH WR FRQGHQVDWLRQ�
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7HFKQLFDO GDWD�8:��

��&��������*�������&��

����� 6HUYLFH FRQGLWLRQV

7KH UHOD\ LV GHVLJQHG IRU XVH LQ LQGXVWULDO HQYLURQ�
PHQW� IRU LQVWDOODWLRQ LQ VWDQGDUG UHOD\ URRPV DQG
FRPSDUWPHQWV VR WKDW ZLWK SURSHU LQVWDOODWLRQ HOHF�
WUR��PDJQHWLF FRPSDWLELOLW\ �(0&� LV HQVXUHG�
7KH IROORZLQJ VKRXOG DOVR EH KHHGHG�

��� $OO FRQWDFWRUV DQG UHOD\V ZKLFK RSHUDWH LQ WKH
VDPH FXELFOH RU RQ WKH VDPH UHOD\ SDQHO DV WKH
GLJLWDO SURWHFWLRQ HTXLSPHQW VKRXOG� DV D UXOH� EH
ILWWHG ZLWK VXLWDEOH VSLNH TXHQFKLQJ HOHPHQWV�

��� $OO H[WHUQDO FRQQHFWLRQ OHDGV LQ VXE���VWDWLRQV
IURP ��� N9 XSZDUGV VKRXOG EH VFUHHQHG ZLWK D
VFUHHQ FDSDEOH RI FDUU\LQJ SRZHU FXUUHQWV DQG
HDUWKHG DW ERWK VLGHV� 1R VSHFLDO PHDVXUHV DUH

QRUPDOO\ QHFHVVDU\ IRU VXE���VWDWLRQV RI ORZHU
YROWDJHV�

��� ,W LV QRW SHUPLVVLEOH WR ZLWKGUDZ RU LQVHUW LQGLYLGX�
DOPRGXOHV XQGHU YROWDJH� ,Q WKHZLWKGUDZQ FRQGL�
WLRQ� VRPH FRPSRQHQWV DUH HOHFWURVWDWLFDOO\ HQ�
GDQJHUHG� GXULQJ KDQGOLQJ WKH VWDQGDUGV IRU
HOHFWURVWDWLFDOO\ HQGDQJHUHG FRPSRQHQWV PXVW
EH REVHUYHG� 7KH PRGXOHV DUH QRW HQGDQJHUHG
ZKHQ SOXJJHG LQ�

:$51,1*� 7KH UHOD\ LV QRW GHVLJQHG IRU XVH LQ UHVL�
GHQWLDO� FRPPHUFLDO RU OLJKW��� LQGXVWULDO HQYLURQPHQW
DV GHILQHG LQ (1 ������

����� 'HVLJQ

+RXVLQJ �;3��� UHIHU WR 6HFWLRQ ���

'LPHQVLRQV UHIHU WR 6HFWLRQ ���

:HLJKW �PDVV�
��� LQ KRXVLQJ IRU VXUIDFH PRXQWLQJ DSSUR[ ��� NJ
��� LQ KRXVLQJ IRU IOXVK PRXQWLQJ DSSUR[ ��� NJ

'HJUHH RI SURWHFWLRQ DFF� WR (1 �����
��� +RXVLQJ ,3 ��
��� 7HUPLQDOV ,3 ��
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0HWKRG RI RSHUDWLRQ�8:��

&��������*�������&����

� 0HWKRG RI RSHUDWLRQ

7KH WULSSLQJ PDWUL[ �8:�� FRQWDLQV �� PDWUL[ FRO�
XPQV �IRU �� FRPPDQGV IURP SURWHFWLRQ RU VXSHUYL�
VLRQ UHOD\V� DQG �� PDWUL[ URZV �IRU �� WULS VLJQDO
FKDQQHOV WR VZLWFKLQJ HOHPHQWV��

3URJUDPPLQJ RI WKH PDWUL[ LV SHUIRUPHG E\ VHWWLQJ
GLRGH SOXJV �ZLWK EODFN KDQGOH�� &XUUHQW IORZ GLUHF�
WLRQ LV GHILQHG IURP FROXPQ ��� WR URZ ������ (DFK YHU�
WLFDO FROXPQ� ZKLFK LV FRQWUROOHG E\ D SURWHFWLRQ RU
VXSHUYLVLRQ FRPPDQG� FDQ EH FRQQHFWHG WR DQ\ RI
WKH KRUL]RQWDO URZV LQ RUGHU WR SDVV WKH FRPPDQG WR
WKH VHOHFWHG VZLWFKLQJ HOHPHQWV RI WKH VZLWFK JHDU�
H�J� D PDVWHU UHOD\V IRU WULSSLQJ RI D FLUFXLW EUHDNHU�
E\ PHDQV RI WKHVH GLRGH SOXJV� 7KH GLRGH SOXJV DUH
DUUDQJHG RQ WKH IURQW RI WKH GHYLFH�

$OO RXWSXW WULS FKDQQHOV FRQWUROOHG IURP D SDUWLFXODU
FROXPQ FDQ EH GHDFWLYDWHG E\ ZLWKGUDZLQJ WKH DV�
VRFLDWHG UHG PDVWHU SOXJ RI WKH FROXPQ� 7KXV� DOO RI
WKH RXWSXW FKDQQHOV �URZV� ZKLFK DUH DVVRFLDWHG WR
WKH FRPPDQGRI D SDUWLFXODU SURWHFWLRQ IXQFWLRQ �FRO�
XPQ� FDQ EH LQWHUUXSWHG ZLWK WKLV PDVWHU SOXJ�

$ /(' �OLJKW HPLWWLQJ GLRGH� LV DVVLJQHG WR HDFK RI
WKH FROXPQV WR LQGLFDWH D SURWHFWLRQ FRPPDQG�
(DFK RXWSXW WULS VLJQDO LV VLJQDOOHG E\ D /('� WRR� LQ
RUGHU WR LQGLFDWH WKH LVVXH RI WKH WULS� 7KHVH LQGLFD�
WLRQV DUH VWRUHG� 7KH\ DUH DOVR HIIHFWLYH DV ORQJ DV
WKH SURWHFWLRQ FRPPDQGV DUH LQWHUUXSWHG EHFDXVH
WKH UHG PDVWHU SOXJ LV ZLWKGUDZQ�

$ FRPPRQ PHPRU\ FLUFXLW LV SURYLGHG IRU WKH ��
URZV RI WKH PDWUL[� 7KLV PHPRU\ LV WULJJHUHG ZKHQ
RQH RI WKH �� SURWHFWLRQ FRPPDQGV DSSHDUV� $
FRPPRQ VLJQDO UHOD\ LV HQHUJL]HG DW WKH VDPH WLPH�
7KLV FDQ EH XVHG WR RSHUDWH H�J� D ORFDO FXELFOH
DODUP ODPS DQG WR JLYH UHPRWH DODUP VLJQDO WR WKH
VWDWLRQ FRQWURO URRP�

7KH LQGLFDWLRQV DQG WKH FRPPRQ DODUP FDQ EH UHVHW

HLWKHU E\ WKH UHVHW SXVK���EXWWRQ RQ WKH IURQW RU E\ D
UHPRWH UHVHW VLJQDO� 7KH UHVHW SXVK���EXWWRQ DOVR
VHUYHV DV /(' WHVW SXVK���EXWWRQ�

7KH QHFHVVDU\ SRZHU IRU WKH /(' LQGLFDWRUV LV
GHULYHG IURP WKH VWDWLRQ EDWWHU\ VXSSO\ E\ PHDQV RI
DQ LQWHJUDWHG G� F��G�F� FRQYHUWHU� 6KRUW VXSSO\ YROW�
DJH LQWHUUXSWLRQV RI OHVV WKDQ �� PV DV WKH\ FDQ RF�
FXU GXULQJ D VKRUW ���FLUFXLW DQ\ZKHUH LQ WKH VWDWLRQ
EDWWHU\ FLUFXLW DUH EULGJHG E\ D VWRUDJH FDSDFLWRU
�VHH 6HFWLRQ ���� DQG GR QRW DIIHFW WKH LQWHUQDO SRZ�
HU VXSSO\� ,Q FDVH WKH VXSSO\ YROWDJH IDLOV IRU D ORQJHU
WLPH� DQ DODUP VLJQDO LV JLYHQ YLD D VLJQDO UHOD\� WKH
JUHHQ UHDG\ LQGLFDWLRQ �/(' l��� 9���l RQ WKH IURQW�
JRHV RXW� 1HYHUWKHOHVV� WKH RSHUDWLRQ RI WKH WULSSLQJ
PDWUL[ LV QRW DIIHFWHG� RQO\ WKH LQGLFDWLRQV DUH XQ�
DYDLODEOH GXULQJ YROWDJH IDLOXUH� 7KH PHPRULHV DUH
DOVR RSHUDWLYH VR WKDW QR DQQXQFLDWLRQ LV ORVW� 7KH LQ�
GLFDWLRQV UHDSSHDU DV VRRQ DV WKH VXSSO\ YROWDJH LV
DYDLODEOH DJDLQ�

7KH VXSSO\ YROWDJH UHTXLUHG IRU WKH G�F�G�FFRQYHUWHU
PXVW EH LGHQWLFDO ZLWK WKH FRQWURO YROWDJH RI WKH
VZLWFKLQJ HOHPHQWV �EUHDNHU FRLO RUPDVWHU WULS UHOD\�
FRQQHFWHG WR WKH PDWUL[ RXWSXWV �URZV�� 7KHVH FLU�
FXLWV PXVW EH SURWHFWHG E\ WKH VDPH SURWHFWLYH GH�
YLFH �PLQHDWXUH FLUFXLW EUHDNHU��

,I WKH FLUFXLW EUHDNHUV RI WKH SRZHU VWDWLRQ DUH WR EH
FRQWUROOHG E\ GLIIHUHQW EDWWHU\ FLUFXLWV�PDVWHU WULS UH�
OD\VPXVW EHSURYLGHGGRZQVWUHDPRI WKHPDWUL[ RXW�
SXWV WR HQVXUH JDOYDQLF LVRODWLRQ�

7KH UHTXLUHG WRXFK SURWHFWLRQ GXULQJ VHWWLQJ RI WKH
GLRGH SOXJV LV SHUIRUPHG E\ D WUDQVSDUHQW SODVWLF
SODWH ZLWK ORQJ QDUURZ KROHV�

7KH FRYHU FDQ EH VHDOHG LQ RUGHU WR SUHYHQW IURP XQ�
DXWKRUL]HG RSHUDWLRQ RU DOWHUDWLRQ RI WKH GLRGH���SOXJ
VHWWLQJV�
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0HWKRG RI RSHUDWLRQ�8:��
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,QVWDOODWLRQ LQVWUXFWLRQV�8:��

�� &��������*�������&��

� ,QVWDOODWLRQ LQVWUXFWLRQV

� :DUQLQJ
7KH VXFFHVVIXO DQG VDIH RSHUDWLRQ RI WKLV GHYLFH LV GHSHQGHQW RQ SURSHU KDQGOLQJ DQG LQVWDOODWLRQ
E\ TXDOLILHG SHUVRQQHO XQGHU REVHUYDQFH RI DOO ZDUQLQJV DQG KLQWV FRQWDLQHG LQ WKLV PDQXDO�

,Q SDUWLFXODU WKH JHQHUDO HUHFWLRQ DQG VDIHW\ UHJXODWLRQV �H�J� ,(&� ',1� 9'(� RU QDWLRQDO VWDQGDUGV�
UHJDUGLQJ WKH FRUUHFW XVH RI KRLVWLQJ JHDU PXVW EH REVHUYHG� 1RQ���REVHUYDQFH FDQ UHVXOW LQ GHDWK�
SHUVRQDO LQMXU\ RU VXEVWDQWLDO SURSHUW\ GDPDJH�

��� 8QSDFNLQJ DQG UHSDFNLQJ

:KHQ GLVSDWFKHG IURP WKH IDFWRU\� WKH HTXLSPHQW LV
SDFNHG LQ DFFRUGDQFHZLWK WKH JXLGHOLQHV ODLG GRZQ
LQ ,(& ��������� ZKLFK VSHFLILHV WKH LPSDFW UHVLV�
WDQFH RI SDFNDJLQJ�

7KLV SDFNLQJ VKDOO EH UHPRYHG ZLWK FDUH� ZLWKRXW
IRUFH DQGZLWKRXW WKH XVH RI LQDSSURSULDWH WRROV� 7KH
HTXLSPHQW VKRXOG EH YLVXDOO\ FKHFNHG WR HQVXUH
WKDW WKHUH DUH QR H[WHUQDO WUDFHV RI GDPDJH�

7KH WUDQVSRUW SDFNLQJ FDQ EH UH���XVHG IRU IXUWKHU
WUDQVSRUW ZKHQ DSSOLHG LQ WKH VDPH ZD\� 7KH VWRU�
DJH SDFNLQJ RI WKH LQGLYLGXDO UHOD\V LV QRW VXLWHG WR
WUDQVSRUW� ,I DOWHUQDWLYH SDFNLQJ LV XVHG� WKLV PXVW
DOVR SURYLGH WKH VDPH GHJUHH RI SURWHFWLRQ DJDLQVW
PHFKDQLFDO VKRFN� DV ODLG GRZQ LQ ,(& ������������
FODVV � DQG ,(& ������������ FODVV ��

%HIRUH LQLWLDO HQHUJL]DWLRQ ZLWK VXSSO\ YROWDJH� WKH
UHOD\ VKDOO EH VLWXDWHG LQ WKH RSHUDWLQJ DUHD IRU DW
OHDVW WZR KRXUV LQ RUGHU WR HQVXUH WHPSHUDWXUH
HTXDOL]DWLRQ DQG WR DYRLG KXPLGLW\ LQIOXHQFHV DQG
FRQGHQVDWLRQ�

��� 3UHSDUDWLRQV

7KH RSHUDWLQJ FRQGLWLRQV PXVW DFFRUG ZLWK 9'(
��������� DQG9'(����SDUW ������� RU FRUUHVSRQG�
LQJ QDWLRQDO VWDQGDUGV IRU HOHFWULFDO SRZHU LQVWDOOD�
WLRQV�

7KH PRGXOHV RI WKH UHOD\V FRQWDLQ &026
FLUFXLWV� 7KHVH VKDOO QRW EHZLWKGUDZQ RU LQ�
VHUWHG XQGHU OLYH FRQGLWLRQV� 7KH PRGXOHV
PXVW EH VR KDQGOHG WKDW DQ\ SRVVLELOLW\ RI
GDPDJH GXH WR VWDWLF HOHFWULFDO FKDUJHV LV
H[FOXGHG� 'XULQJ DQ\ QHFHVVDU\ KDQGOLQJ
RI LQGLYLGXDO PRGXOHV WKH UHFRPPHQGD�
WLRQV UHODWLQJ WR WKH KDQGOLQJ RIHOHFWURVWDWL�
FDOO\HQGDQJHUHGFRPSRQHQWV �((&�PXVW
EH REVHUYHG� ,Q LQVWDOOHG FRQGLWLRQV� WKH
PRGXOHV DUH LQ QR GDQJHU�

� &DXWLRQ�

����� 0RXQWLQJ DQG FRQQHFWLRQV

������� 0RGHO �8:���4��4%444 IRU SDQHO VXU�
IDFH PRXQWLQJ

��� 6HFXUH WKH XQLW ZLWK IRXU VFUHZV WR WKH SDQHO� )RU
GLPHQVLRQV UHIHU WR )LJXUH ����

��� &RQQHFW HDUWKLQJ WHUPLQDO �7HUPLQDO ��� RI WKHXQLW
WR WKH SURWHFWLYH HDUWK RI WKH SDQHO�

��� 0DNH D VROLG ORZ���RKPLF DQG ORZ��� LQGXFWLYH RS�
HUDWLRQDO HDUWK FRQQHFWLRQ EHWZHHQ WKH HDUWKLQJ
VXUIDFH DW WKH VLGH RI WKH XQLW XVLQJ DW OHDVW RQH
VWDQGDUG VFUHZ 0�� DQG WKH HDUWKLQJ FRQWLQXLW\
V\VWHP RI WKH SDQHO� UHFRPPHQGHG JURXQGLQJ
VWUDS ',1 ����� IRUP$� H�J� 2UGHU���1R� ����� RI
0HVVUV 'UXVHLGW� 5HPVFKHLG� *HUPDQ\�

��� 0DNH FRQQHFWLRQV YLD VFUHZHG WHUPLQDOV�www . 
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�8:�� ,QVWDOODWLRQ LQVWUXFWLRQV

��&��������*�������&��

������� 0RGHO �8:���4��4&444 IRU SDQHO
IOXVK PRXQWLQJ RU FXELFOH LQVWDOODWLRQ

��� /LIW XS ERWK ODEHOOLQJ VWULSV RQ WKH OLG RI WKH XQLW
DQG UHPRYH FRYHU WR JDLQ DFFHVV WR IRXU KROHV IRU
WKH IL[LQJ VFUHZV�

��� ,QVHUW WKH XQLW LQWR WKH SDQHO FXW���RXW DQG VHFXUH LW
ZLWK WKH IL[LQJ VFUHZV� )RU GLPHQVLRQV UHIHU WR )LJ�
XUH ����

��� &RQQHFW WKH HDUWKLQJ VFUHZ RQ WKH UHDU RI WKH XQLW
DV ZHOO DV WKH WHUPLQDO �%� WR WKH SURWHFWLYH HDUWK
RI WKH SDQHO RU FXELFOH�

��� 0DNH D VROLG ORZ���RKPLF DQG ORZ��� LQGXFWLYH RS�
HUDWLRQDO HDUWK FRQQHFWLRQ EHWZHHQ WKH HDUWKLQJ
VXUIDFH DW WKH UHDU RI WKH XQLW XVLQJ DW OHDVW RQH
VWDQGDUG VFUHZ 0�� DQG WKH HDUWKLQJ FRQWLQXLW\
V\VWHP RI WKH SDQHO RU FXELFOH� UHFRPPHQGHG
JURXQGLQJ VWUDS ',1 ����� IRUP $� H�J� 2UGHU���
1R� ����� RI 0HVVUV 'UXVHLGW� 5HPVFKHLG� *HU�
PDQ\�

��� 0DNH FRQQHFWLRQV YLD WKH VFUHZHG RU VQDS��� LQ
WHUPLQDOV RI WKH VRFNHWV RI WKH KRXVLQJ� 2EVHUYH
ODEHOOLQJ RI WKH LQGLYLGXDO FRQQHFWRU PRGXOHV WR
HQVXUH FRUUHFW ORFDWLRQ� REVHUYH WKHPD[� SHUPLV�
VLEOH FRQGXFWRU FURVV���VHFWLRQV� 7KH XVH RI WKH
VFUHZHG WHUPLQDOV LV UHFRPPHQGHG� VQDS��� LQ
FRQQHFWLRQ UHTXLUHV VSHFLDO WRROV DQGPXVW QRW EH
XVHG IRU ILHOG ZLULQJ XQOHVV SURSHU VWUDLQ UHOLHI DQG
WKH SHUPLVVLEOH EHQGLQJ UDGLXV DUH REVHUYHG�

����� &KHFNLQJ WKH UDWHG GDWD

7KH UDWHG GDWD RI WKH XQLW PXVW EH FKHFNHG DJDLQVW
WKH SODQW GDWD� 7KLV DSSOLHV LQ SDUWLFXODU WR WKH DX[LO�
LDU\ YROWDJH�

����� &RQQHFWLRQV

$ *HQHUDO GLDJUDP LV VKRZQ LQ $SSHQGL[ $�

7KH G�F� YROWDJH IRU WKH VXSSO\ RI WKH GHYLFH�
WKH G�F� YROWDJH IURP WKH WULS UHOD\V RI WKH SUR�
WHFWLRQ DQG VXSHUYLVLRQ UHOD\V� DQG WKH G�F�
YROWDJH IRU DOO VZLWFKLQJ HOHPHQWV �EUHDNHU
FRLO RU PDVWHU WULS UHOD\V� PXVW KDYH WKH VDPH
RULJLQ DQG EHORQJ WR WKH VDPH G�F� FLUFXLW
�FRPPRQ SURWHFWLYH GHYLFH��

� &DXWLRQ�

,I WKH FLUFXLW EUHDNHUV RI D SRZHU VWDWLRQ DUH WR EH HQ�
HUJL]HGE\GLIIHUHQW YROWDJH FLUFXLWV RU EDWWHULHV� WKHQ
PXOWL���FRQWDFW DX[LOLDU\ UHOD\VPXVW EH XVHG LQ RUGHU
WR LVRODWH WKHVH FLUFXLWV IURPHDFK RWKHU DQG IURP WKH
DX[LOLDU\ YROWDJH FLUFXLW RI WKH PDWUL[ GHYLFH�

����� &KHFNLQJ WKH FRQQHFWLRQV

� :DUQLQJ
6RPHRI WKH IROORZLQJ WHVW VWHSV DUH FDUULHG
RXW LQ SUHVHQFH RI KD]DUGRXV YROWDJHV�
7KH\ VKDOO EH SHUIRUPHG E\ TXDOLILHG SHU�
VRQQHO RQO\ ZKLFK LV WKRURXJKO\ IDPLOLDU
ZLWK DOO VDIHW\ UHJXODWLRQV DQG SUHFDXWLRQ�
DU\ PHDVXUHV DQG SD\ GXH DWWHQWLRQ WR
WKHP�
1RQ���REVHUYDQFH FDQ UHVXOW LQ VHYHUH SHU�
VRQDO LQMXU\�

%HIRUH LQLWLDO HQHUJL]DWLRQ ZLWK VXSSO\ YROWDJH� WKH
UHOD\ VKDOO EH VLWXDWHG LQ WKH RSHUDWLQJ DUHD IRU DW
OHDVW WZR KRXUV LQ RUGHU WR HQVXUH WHPSHUDWXUH
HTXDOL]DWLRQ DQG WR DYRLG KXPLGLW\ LQIOXHQFHV DQG
FRQGHQVDWLRQ�

��� &KHFN WKDW WKH G�F� YROWDJH IRU WKH VXSSO\ RI WKH
GHYLFH� WKH G�F� YROWDJH IURP WKH WULS UHOD\V RI WKH
SURWHFWLRQ DQG VXSHUYLVLRQ UHOD\V FRQQHFWHG WR
WKH PDWUL[ FROXPQV� DQG WKH G�F� YROWDJH IRU DOO
VZLWFKLQJ HOHPHQWV �EUHDNHU FRLO RU PDVWHU WULS UH�
OD\V� FRQQHFWHG WR WKH PDWUL[ RXWSXWV �URZV� KDYH
WKH VDPH RULJLQ DQG EHORQJ WR WKH VDPH G�F� FLU�
FXLW�

��� 6ZLWFK RII WKH FLUFXLW EUHDNHUV IRU WKH G�F� VXSSO\�

��� 6ZLWFK RII WKH FLUFXLW EUHDNHUV IRU WKH G�F� VXSSO\�

��� )LW D G�F� DPPHWHU LQ WKH DX[LOLDU\ SRZHU FLUFXLW�
UDQJH DSSUR[� ��� $ WR � $�

��� &ORVH WKH EDWWHU\ VXSSO\ FLUFXLW EUHDNHU� FKHFN
SRODULW\ DQG PDJQLWXGH RI YROWDJH DW WKH WHUPLQDOV
RI WKH XQLW RU DW WKH FRQQHFWRU PRGXOH�

��� 7KH JUHHQ /(' RQ WKH IURQW PXVW FRPH RQ DIWHU DW
PRVW ��� V� 7KH XQLW IDXOW\ DODUP FRQWDFW RI WKH
DX[LOLDU\ VXSSO\ FLUFXLW PXVW GLVDSSHDU DIWHU DW
PRVW � V� 7KH FXUUHQW FRQVXPSWLRQ PXVW FRPSO\
ZLWK WKH SRZHU FRQVXPSWLRQ GDWD JLYHQ LQ WKH
7HFKQLFDO GDWD�

��� 2SHQ WKH FLUFXLW EUHDNHU IRU WKH G�F� SRZHU VXSSO\�

��� 5HPRYH G�F� DPPHWHU� UHFRQQHFW WKH DX[LOLDU\
YROWDJH OHDGV�

��� &KHFN WKURXJK WKH FRQWURO ZLULQJ IURP WKH SURWHF�
WLRQ GHYLFHV�

��� &KHFN WKURXJK WKH WULSSLQJ FLUFXLWV WR WKH FLUFXLW
EUHDNHUV RU WR WKH H[WHUQDO WULS UHOD\V�

��� &KHFN WKH VLJQDO FLUFXLWV�

��� &ORVH WKH EDWWHU\ VXSSO\ FLUFXLW EUHDNHU�www . 
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2SHUDWLQJ LQVWUXFWLRQV�8:��

�� &��������*�������&��

� 2SHUDWLQJ LQVWUXFWLRQV

��� 6DIHW\ SUHFDXWLRQV

$OO VDIHW\ SUHFDXWLRQV ZKLFK DSSO\ IRU ZRUN
LQ HOHFWULFDO LQVWDOODWLRQV DUH WREHREVHUYHG
GXULQJ WHVWV DQG FRPPLVVLRQLQJ�

� :DUQLQJ

&RQQHFWLRQ RI WKH GHYLFH WR D EDWWHU\ FKDU�
JHU ZLWKRXW FRQQHFWHG EDWWHU\ PD\ FDXVH
LPSHUPLVVLEO\ KLJK YROWDJHV ZKLFKGDPDJH
WKH GHYLFH� 6HH DOVR 6HFWLRQ ����� XQGHU
7HFKQLFDO GDWD IRU OLPLWV�

� &DXWLRQ�

��� 2SHUDWLRQ RI WKH GHYLFH

7KH GLRGH SOXJV DUH DFFHVVLEOH DIWHU UHPRYDO RI WKH
IURQW FDS RI WKH XQLW ZKLFK FDQ EH VHDOHG� 7KH GLRGH
SOXJV FDQ EH UH���SOXJJHG XQGHU FXUUHQW��� IUHH FRQ�
GLWLRQV� LQ DFFRUGDQFH ZLWK WKH UHTXLUHG WULSSLQJ
VFKHPH�

����� 0DUVKDOOLQJ RI WKH WULS FRP�
PDQGV

7KH PDWUL[ GHYLFH FRPSULVHV �� LQSXWV �FROXPQV�
DQG �� RXWSXWV �URZV�� 3URJUDPPLQJ LV FDUULHG RXW
E\SXWWLQJ DEODFN GLRGHSOXJ LQWR WKH FURVV SRLQW RI D
FROXPQ DQG URZ DFFRUGLQJ WR WKH WULSSLQJ VFKHPH
�UHIHU WR )LJXUH �����

'RQRW GUDZ���RXW RU LQVHUW D SOXJ XQGHU ORDG�

� &DXWLRQ�

(DFK FROXPQ FDQ EH PDGH HIIHFWLYH E\ LQVHUWLQJ WKH
DVVLJQHG UHG PDVWHU SOXJ�

7KH PDWUL[ FDQ EH VHFXUHG DJDLQVW XQDXWKRUL]HG DO�
WHUDWLRQV E\ FORVLQJ� IL[LQJ� DQG VHDOLQJ WKH WUDQVSDU�
HQW IURQW FRYHU� DIWHU WKH VHWWLQJV KDYH EHHQ FRP�
SOHWHG�
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2SHUDWLQJ LQVWUXFWLRQV�8:��

��&��������*�������&��

����� 5HSUHVHQWDWLRQ RI WKH XQLW �IURQW YLHZ�

���9��� � � � � � � � � � �� �� �� �� ��
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7ULS $���. � 7ULS VLJQDO LVVXHG WR EUHDNHU RU PDVWHU UHOD\ �UHG�

7ULS ������ � 7ULS VLJQDO IURP SURWHFWLRQ UHOD\ �UHG�

5HDGLQHVV LQGLFDWLRQ �JUHHQ�

5HVHW DQG WHVW RI /('V
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'LRGH SOXJ �EODFN�

���� SLHFHV�

��� SLHFHV�

�

0DVWHU SOXJ
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2SHUDWLQJ LQVWUXFWLRQV�8:��

�� &��������*�������&��

��� 7HVWLQJ DQG FRPPLVVLRQLQJ

����� *HQHUDO

3UHUHTXLVLWH IRU FRPPLVVLRQLQJ LV WKH FRPSOHWLRQ RI
WKH SUHSDUDWLRQ SURFHGXUHV GHWDLOHG LQ &KDSWHU ��

+D]DUGRXV YROWDJHV DUH SUHVHQW LQ WKLV
HOHFWULFDO HTXLSPHQW GXULQJ RSHUDWLRQ�
1RQ���REVHUYDQFH RI WKH VDIHW\ UXOHV FDQ
UHVXOW LQ VHYHUH SHUVRQDO LQMXU\ RU SURSHU�
W\ GDPDJH�

2QO\ TXDOLILHG SHUVRQQHO VKDOO ZRUN RQ
DQG DURXQG WKLV HTXLSPHQW DIWHU EHFRP�
LQJ WKRURXJKO\ IDPLOLDU ZLWK DOO ZDUQLQJV
DQG VDIHW\ QRWLFHV RI WKLV PDQXDO DV ZHOO
DV ZLWK WKH DSSOLFDEOH VDIHW\ UHJXODWLRQV�

3DUWLFXODU DWWHQWLRQ PXVW EH GUDZQ WR WKH
IROORZLQJ�

� 7KH HDUWKLQJ VFUHZ RI WKH GHYLFH
PXVW EH FRQQHFWHG VROLGO\ WR WKH
SURWHFWLYH HDUWK FRQGXFWRU EHIRUH
DQ\ RWKHU FRQQHFWLRQ LV PDGH�

� +D]DUGRXV YROWDJHV PD\ EH SUHVHQW
RQ DOO FLUFXLWV DQG FRPSRQHQWV FRQ�
QHFWHG WR WKH VXSSO\ YROWDJHRU WR WKH
FRQWURO VLJQDOV�

� +D]DUGRXV YROWDJHV PD\ EH SUHVHQW
LQ WKH GHYLFH HYHQ DIWHU GLVFRQQHF�
WLRQ RI WKH VXSSO\ YROWDJH �VWRUDJH
FDSDFLWRUV���

� 7KH OLPLW YDOXHV JLYHQ LQ WKH 7HFKQL�
FDO GDWD �6HFWLRQ ����PXVW QRW EHH[�
FHHGHGDW DOO� QRW HYHQ GXULQJ WHVWLQJ
DQG FRPPLVVLRQLQJ�

� :DUQLQJ

����� 7ULSSLQJ WHVW

3ULPDU\ WHVWV VKDOO EH SHUIRUPHG RQO\ E\
TXDOLILHG SHUVRQQHO ZKLFK LV WUDLQHG LQ
FRPPLVVLRQLQJ RI SURWHFWLRQ V\VWHPV DQG
IDPLOLDU ZLWK WKH RSHUDWLRQ RI WKH SURWHFWHG
REMHFW DV ZHOO DV WKH UXOHV DQG UHJXODWLRQV
�VZLWFKLQJ� HDUWKLQJ� HWF��

� :DUQLQJ

,Q RUGHU WR WHVW WKH WULSSLQJ FLUFXLWV� D FRQWURO FRP�
PDQG PXVW EH JLYHQ IURP D SURWHFWLRQ RU VXSHUYL�
VLRQ UHOD\ ZKLFK HQHUJL]HV WKH UHODWHG PDWUL[ LQSXW
�FROXPQ�� 7KH FRUUHVSRQGLQJ VZLWFKLQJ HOHPHQWV
�PDVWHU UHOD\V� FLUFXLW EUHDNHU FRLOV� ZLOO EH HQHU�
JL]HG E\ WKH RXWSXWV �URZV� RI WKH PDWUL[ GHYLFH� LQ
DFFRUGDQFH ZLWK WKH VHWWLQJV RI WKH GLRGH SOXJV RI
WKH FURVV���EDU GLVWULEXWRU� 7KH /('V DVVLJQHG WR WKH
FROXPQV DQG URZV XQGHU WHVW PXVW EH LOOXPLQDWHG
DQG UHPDLQ LOOXPLQDWHG �ODWFKHG�� ,Q DGGLWLRQ� WKH
FRPPRQ WULS LQGLFDWLRQ PXVW DSSHDU� $OO VWRUHG LQGL�
FDWLRQ GLVDSSHDU DIWHU SXVKLQJ WKH l5(6(7l EXWWRQ
RQ WKH IURQW RI WKH GHYLFH�

$IWHU RXWSXW RI WKH WULS FRPPDQG WKH
VZLWFKLQJ GHYLFH ZLOO EH RSHUDWHG� (QVXUH
EHIRUH HDFK WHVW� WKDW VZLWFKLQJ LV SHUPLV�
VLEOH XQGHU WKH DFWXDO VZLWFKJHDU FRQGL�
WLRQ�
(�J� LVRODWH FLUFXLW EUHDNHUV E\RSHQLQJ WKH
GLVFRQQHFWRUV DW ERWK VLGHV�

� :DUQLQJ

7KH WKHUPDO OLPLW RI � $ RI WKH FRQWURO LQSXWV
PXVW EH REVHUYHG� :KHQ PRUH WKDQ RQH
FRQWURO LQSXW LV VXEMHFWHG WR WKH PD[� SHU�
PLVVLEOH FRQWLQXRXV FXUUHQW� RYHUORDG DQG
GDPDJH FDQ UHVXOW� 7KHUHIRUH� WKHVH WHVW
PXVW EH VKRUW ��� WHUP WHVWV� 2EVHUYH D FRRO�
LQJ���GRZQ SHULRG DIWHU HDFK WHVW�

� &DXWLRQ�
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2SHUDWLQJ LQVWUXFWLRQV�8:��

��&��������*�������&��

��� 0DNLQJ UHDG\ IRU VHUYLFH

0DUVKDOOLQJ RI WKH WULS FRPPDQGV VKRXOG EH
FKHFNHG DJDLQ� LQ FDVH WKH\ ZHUH DOWHUHG GXULQJ WKH
WHVWV�

6WRUHG LQGLFDWLRQV RQ WKH IURQW SODWH VKRXOG EH UHVHW
E\ SUHVVLQJ WKH SXVK���EXWWRQ l5(6(7 /('l RQ WKH
IURQW VR WKDW IURP WKHQ RQ RQO\ UHDO IDXOWV DUH LQGL�
FDWHG� 'XULQJ SXVKLQJ WKH 5(6(7 EXWWRQ� WKH /('V
RQ WKH IURQW ZLOO OLJKW���XS� WKXV� D /(' WHVW LV SHU�
IRUPHG DW WKH VDPH WLPH�

7KH JUHHQ /(' l� �� 9���l RQ WKH IURQW PXVW EH RQ�

&ORVH KRXVLQJ FRYHU� VHDO LW LI GHVLUHG�

$OO WHUPLQDO VFUHZV ��� HYHQ WKRVH QRW LQ XVH ��� PXVW
EH WLJKWHQHG�

7KH WULSSLQJ PDWUL[ LV QRZ UHDG\ IRU RSHUDWLRQ�
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0DLQWHQDQFH DQG IDXOW WUDFLQJ�8:��

�� &��������*�������&��

� 0DLQWHQDQFH DQG IDXOW WUDFLQJ

6LHPHQV VROLG VWDWH SURWHFWLYH UHOD\V DUH GHVLJQHG
WR UHTXLUH QR VSHFLDO PDLQWHQDQFH� $OO VLJQDO SUR�
FHVVLQJ FLUFXLWV DUH IXOO\ VROLG VWDWH DQG WKHUHIRUH
PDLQWHQDQFH IUHH� ,QSXW DQG RXWSXW UHOD\V DUH KHU�
PHWLFDOO\ VHDOHG RU SURYLGHG ZLWK SURWHFWLYH FRYHUV�

(QVXUH WKDW WKH FRQQHFWLRQ PRGXOHV DUH QRW
GDPDJHG ZKHQ UHPRYLQJ RU LQVHUWLQJ WKH
GHYLFH PRGXOHV�

� :DUQLQJ

��� 5RXWLQH FKHFNV

7KH WULSSLQJPDWUL[ IXQFWLRQ LV WHVWHG DW HDFK SURWHF�
WLRQ V\VWHP WHVW� 7KLV VHUYHV PDLQO\ IRU FKHFNLQJ WKH
LQWHUIDFHV RI WKH XQLW� L�H� WKH FRXSOLQJ ZLWK WKH SUR�
WHFWLRQ UHOD\V DQG WKH SODQW�

+D]DUGRXV YROWDJHV FDQ EH SUHVHQW RQ
DOO FLUFXLWV DQG FRPSRQHQWV FRQQHFWHG
ZLWK WKH VXSSO\ YROWDJH RU ZLWK WKH LQSXW
DQG RXWSXW TXDQWLWLHV�

� :DUQLQJ

��� &LUFXLW ���EUHDNHU WULS FLUFXLWV DUH WHVWHG E\ DFWXDO
OLYH WULSSLQJ� 5HVSHFWLYH QRWHV DUH JLYHQ LQ 6HF�
WLRQ ������

��� )DXOW WUDFLQJ

,I WKH GHYLFH LQGLFDWHV D GHIHFW� WKH IROORZLQJ SURFH�
GXUH LV VXJJHVWHG�

,I QRQH RI WKH /('V RQ WKH IURQW SODWH RI WKHPRGXOH LV
RQ� WKHQ FKHFN�

��� +DV WKH PRGXOH EHHQ SURSHUO\ SXVKHG��� LQ DQG
ORFNHG"

��� ,V WKH DX[LOLDU\ YROWDJH DYDLODEOH ZLWK WKH FRUUHFW
SRODULW\ DQG RI DGHTXDWH PDJQLWXGH� FRQQHFWHG
WR WKH FRUUHFW WHUPLQDOV �JHQHUDO GLDJUDP LQ $S�
SHQGL[ $�"

��� +DV WKH PLQL��� IXVH LQ WKH SRZHU VXSSO\ VHFWLRQ
EORZQ �VHH)LJXUH ����" ,I DSSURSULDWH� UHSODFH WKH
IXVH DFFRUGLQJ WR 6HFWLRQ ������
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0DLQWHQDQFH DQG IDXOW WUDFLQJ�8:��

��&��������*�������&��

����� 5HSODFLQJ WKH PLQL���IXVH

��� 6HOHFW D UHSODFHPHQW IXVH �l �� PP� (QVXUH
WKDW WKH UDWHG YDOXH� WLPH ODJ �PHGLXP VORZ� DQG
FRGH OHWWHUV DUH FRUUHFW� �)LJXUH �����

��� 3UHSDUH DUHD RI ZRUN� SURYLGH FRQGXFWLYH VXUIDFH
IRU WKH PRGXOH�

��� 2SHQ KRXVLQJ FRYHU�

+D]DUGRXV YROWDJHV FDQ EH SUHVHQW LQ
WKH GHYLFH HYHQ DIWHU GLVFRQQHFWLRQ RI
WKH VXSSO\ YROWDJH RU DIWHU UHPRYDO RI WKH
PRGXOH IURP WKH KRXVLQJ �VWRUDJH FD�
SDFLWRUV��

� :DUQLQJ

(OHFWURVWDWLF GLVFKDUJHV YLD WKH FRPSR�
QHQW FRQQHFWLRQV� WKH 3&% WUDFNV RU WKH
FRQQHFWLQJ SLQV RI WKH PRGXOHV PXVW EH
DYRLGHG XQGHU DOO FLUFXPVWDQFHV E\ SUH�
YLRXVO\ WRXFKLQJ DQ HDUWKHG PHWDO VXU�
IDFH�

� &DXWLRQ�

��� 8QVFUHZ WKH IRXU IL[LQJ VFUHZV LQ WKH UHDU ZDOO RI
WKH KRXVLQJ�

��� 3XOO RXW WKH PRGXOH DQG SODFH LW RQWR WKH FRQGXF�
WLYH VXUIDFH�

��� 5HPRYH EORZQ IXVH IURP WKH KROGHU �)LJXUH �����

��� )LW QHZ IXVH LQWR WKH KROGHU �)LJXUH �����

��� ,QVHUW PRGXOH LQWR WKH KRXVLQJ DQG IL[ LW ZLWK WKH
IRXU IL[LQJ VFUHZV�

��� &ORVH KRXVLQJ FRYHU�

6ZLWFK RQ WKH GHYLFH DJDLQ� ,I D SRZHU VXSSO\ IDLOXUH
LV VWLOO VLJQDOOHG� D IDXOW RU VKRUW ���FLUFXLW LV SUHVHQW LQ
WKH LQWHUQDO SRZHU VXSSO\� 7KH GHYLFH VKRXOG EH UH�
WXUQHG WR WKH IDFWRU\ �VHH &KDSWHU ���

6LGH YLHZ RQWR WKH PRGXOH DIWHU

LW LV GUDZQ RXW RI WKH KRXVLQJ
0LQL��� IXVH RI WKH SRZHU VXSSO\�
PHGLXP VORZ �0�

���������� ��� $�(
������� � $�*

UDWHG
YDOXHDW 8+1�9���

)LJXUH ��� 0LQL��� IXVH RI WKH SRZHU VXSSO\www . 
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5HSDLUV� 6WRUDJH�8:��

�� &��������*�������&��

� 5HSDLUV

5HSDLU RI GHIHFWLYH PRGXOHV LV QRW UHFRPPHQGHG DW
DOO EHFDXVH VSHFLDOO\ VHOHFWHG HOHFWURQLF FRPSR�
QHQWV DUH XVHG ZKLFK PXVW EH KDQGOHG LQ DFFRU�
GDQFH ZLWK WKH SURFHGXUHV UHTXLUHG IRU (OHFWURVWDWL�
FDOO\ (QGDQJHUHG &RPSRQHQWV �((&�� )XUWKHU�
PRUH� VSHFLDO PDQXIDFWXULQJ WHFKQLTXHV DUH QHFHV�
VDU\ IRU DQ\ ZRUN RQ WKH SULQWHG FLUFXLW ERDUGV LQ RU�
GHU WR GR QRW GDPDJH WKH EDWK���VROGHUHG PXOWLOD\HU
ERDUGV� WKH VHQVLWLYH FRPSRQHQWV DQG WKH SURWHF�
WLYH ILQLVK�

7KHUHIRUH� LI D GHIHFW FDQQRW EH FRUUHFWHG E\ RSHUD�
WRU SURFHGXUHV VXFK DV GHVFULEHG LQ &KDSWHU �� LW LV
UHFRPPHQGHG WKDW WKH FRPSOHWH UHOD\ VKRXOG EH UH�
WXUQHG WR WKH PDQXIDFWXUHU� 8VH WKH RULJLQDO WUDQV�
SRUW SDFNDJLQJ IRU UHWXUQ� ,I DOWHUQDWLYH SDFNLQJ LV
XVHG� WKLV PXVW SURYLGH WKH GHJUHH RI SURWHFWLRQ
DJDLQVW PHFKDQLFDO VKRFN� DV ODLG GRZQ LQ ,(&
������������ FODVV � DQG ,(& ������������ FODVV ��

,I LW LV XQDYRLGDEOH WR UHSODFH LQGLYLGXDOPRGXOHV� LW LV
LPSHUDWLYH WKDW WKH VWDQGDUGV UHODWHG WR WKH KDQGOLQJ
RI (OHFWURVWDWLFDOO\ (QGDQJHUHG &RPSRQHQWV DUH
REVHUYHG�

+D]DUGRXV YROWDJHV FDQ EH SUHVHQW LQ WKH
GHYLFH HYHQ DIWHU GLVFRQQHFWLRQ RI WKH VXS�
SO\ YROWDJH RU DIWHU UHPRYDO RI WKH PRGXOH
IURP WKH KRXVLQJ �VWRUDJH FDSDFLWRUV��

� :DUQLQJ

(OHFWURVWDWLF GLVFKDUJHV YLD WKH FRPSRQHQW
FRQQHFWLRQV� WKH 3&% WUDFNV RU WKH FRQ�
QHFWLQJ SLQV RI WKH PRGXOHV PXVW EH
DYRLGHG XQGHU DOO FLUFXPVWDQFHV E\ SUH�
YLRXVO\ WRXFKLQJ DQ HDUWKHG PHWDO VXUIDFH�
7KLV DSSOLHV HTXDOO\ IRU WKH UHSODFHPHQW RI
UHPRYDEOH FRPSRQHQWV� VXFK DV (3520
RU ((3520 FKLSV� )RU WUDQVSRUW DQG UH�
WXUQLQJ RI LQGLYLGXDO PRGXOHV HOHFWURVWDWLF
SURWHFWLYH SDFNLQJ PDWHULDO PXVW EH XVHG�

� &DXWLRQ�

&RPSRQHQWV DQG PRGXOHV DUH QRW HQGDQJHUHG DV
ORQJ DV WKH\ DUH LQVWDOOHG ZLWKLQ WKH UHOD\�

6KRXOG LW EHFRPH QHFHVVDU\ WR H[FKDQJH DQ\ GH�
YLFH RUPRGXOH� WKH FRPSOHWH SDUDPHWHU DVVLJQPHQW
VKRXOG EH UHSHDWHG� 5HVSHFWLYH QRWHV DUHFRQWDLQHG
LQ &KDSWHU � DQG ��

� 6WRUDJH

6ROLG VWDWH SURWHFWLYH UHOD\V VKDOO EH VWRUHG LQ GU\
DQG FOHDQ URRPV� 7KH OLPLW WHPSHUDWXUH UDQJH IRU
VWRUDJH RI WKH UHOD\V RU DVVRFLDWHG VSDUH SDUWV LV
����� E& WR ��� E& �UHIHU 6HFWLRQ ����� XQGHU WKH
7HFKQLFDO GDWD�� FRUUHVSRQGLQJ WR ����� E) WR ��� E)�

7KH UHODWLYH KXPLGLW\ PXVW EH ZLWKLQ OLPLWV VXFK WKDW
QHLWKHU FRQGHQVDWLRQ QRU LFH IRUPV�

,W LV UHFRPPHQGHG WR UHGXFH WKH VWRUDJH WHPSHUD�
WXUH WR WKH UDQJH��� �& WR��� �& ��� �) WR �� �)��
WKLV SUHYHQWV IURP HDUO\ DJHLQJ RI WKH HOHFWURO\WLF FD�
SDFLWRUV ZKLFK DUH FRQWDLQHG LQ WKH SRZHU VXSSO\�

)RU YHU\ ORQJ VWRUDJH SHULRGV� LW LV UHFRPPHQGHG
WKDW WKH UHOD\ VKRXOG EH FRQQHFWHG WR WKH DX[LOLDU\
YROWDJH VRXUFH IRU RQH RU WZR GD\V HYHU\ RWKHU \HDU�
LQ RUGHU WR UHJHQHUDWH WKH HOHFWURO\WLF FDSDFLWRUV�
7KH VDPH LV YDOLG EHIRUH WKH UHOD\ LV ILQDOO\ LQVWDOOHG�
,Q H[WUHPH FOLPDWLF FRQGLWLRQV �WURSLFV� SUH���ZDUP�
LQJ ZRXOG WKXV EH DFKLHYHG DQG FRQGHQVDWLRQ
DYRLGHG�

%HIRUH LQLWLDO HQHUJL]DWLRQ ZLWK VXSSO\ YROWDJH� WKH
UHOD\ VKDOO EH VLWXDWHG LQ WKH RSHUDWLQJ DUHD IRU DW
OHDVW WZR KRXUV LQ RUGHU WR HQVXUH WHPSHUDWXUH
HTXDOL]DWLRQ DQG WR DYRLG KXPLGLW\ LQIOXHQFHV DQG
FRQGHQVDWLRQ�
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$ *HQHUDO GLDJUDPV
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$ *HQHUDO GLDJUDPV
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&RUUHFWLRQV�6XJJHVWLRQV�8:��

��&��������*�������&������

7R

6,(0(16 $.7,(1*(6(//6&+$)7

'HSW� (9 6 683 �

'�������� %(5/,1

*HUPDQ\

)URP
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
1DPH

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
&RPSDQ\�'HSW�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
$GGUHVV

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
7HOHSKRQH QR�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

'HDU UHDGHU�

SULQWLQJ HUURUV FDQ QHYHU EH HQWLUHO\ HOLPLQDWHG�
WKHUHIRUH� VKRXOG \RX FRPH DFURVV DQ\ ZKHQ
UHDGLQJ WKLV PDQXDO� NLQGO\ HQWHU WKHP LQ WKLV
IRUP WRJHWKHU ZLWK DQ\ FRPPHQWV RU VXJ�
JHVWLRQV IRU LPSURYHPHQW WKDW \RX PD\ KDYH�

&RUUHFWLRQV�6XJJHVWLRQV
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2UGHU 1R� &��������*�������&������

$YDLODEOH IURP� /=) )ÚUWK���%LVORKH

3ULQWHG LQ WKH )HGHUDO 5HSXEOLF RI *HUPDQ\

$* ���� ��� )2 �� (Q

&RS\LQJ RI WKLV GRFXPHQW DQG JLYLQJ LW WR RWKHUV DQG WKH XVH

RU FRPPXQLFDWLRQRI WKHFRQWHQWV WKHUHRI� DUH IRUELGGHQZLWK�

RXW H[SUHVV DXWKRULW\� 2IIHQGHUV DUH OLDEOH WR WKH SD\PHQW RI

GDPDJHV� $OO ULJKWV DUH UHVHUYHG LQ WKH HYHQW RI WKH JUDQW RI

D SDWHQW RU WKH UHJLVWUDWLRQ RI D XWLOLW\ PRGHO RU GHVLJQ�6XEMHFW WR WHFKQLFDO DOWHUDWLRQ

6LHPHQV $NWLHQJHVHOOVFKDIW

6XEVWDQWLDO DOWHUDWLRQV DJDLQVW SUHYLRXV LVVXH�

$GGLWWLRQV LQ VHFWLRQV ����� DQG �����
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