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6WDQGDUG )HDWXUHV
- .RKOHU &R� SURYLGHV RQH�VRXUFH
UHVSRQVLELOLW\ IRU WKH JHQHUDWLQJ
V\VWHP DQG DFFHVVRULHV�

- $OO JHQHUDWRU VHWV DQG FRPSRQHQWV
DUH SURWRW\SH WHVWHG� IDFWRU\ EXLOW�
DQG SURGXFWLRQ WHVWHG�

- *HQHUDWRU VHW SURYLGHV RQH�VWHS ORDG
DFFHSWDQFH SHU 1)3$ ����

- $ RQH�\HDU OLPLWHG ZDUUDQW\ FRYHUV
DOO V\VWHPV DQG FRPSRQHQWV� 7ZR��
ILYH�� DQG WHQ�\HDU H[WHQGHG
ZDUUDQWLHV DUH DYDLODEOH�

- *HQHUDWRU IHDWXUHV�
J %UXVKOHVV� URWDWLQJ�ILHOG JHQHUDWRU
KDV EURDGUDQJH UHFRQQHFWDELOLW\�

J 3HUPDQHQW�PDJQHW� SLORW�H[FLWHG
JHQHUDWRU �30*� SURYLGHV VXSHULRU
VKRUW�FLUFXLW FDSDELOLW\�

- 2WKHU IHDWXUHV�
J &RQWUROOHUV DUH DYDLODEOH WR PHHW
DOO DSSOLFDWLRQV� 6HH FRQWUROOHU
IHDWXUHV LQVLGH�

J /RZ FRRODQW OHYHO VKXWGRZQ
SURWHFWV JHQHUDWRU VHW IURP
RYHUKHDWLQJ�

J ,QWHJUDO YLEUDWLRQ LVRODWLRQ
HOLPLQDWHV WKH QHHG IRU LQVWDOODWLRQ
RI YLEUDWLRQ VSULQJ LVRODWRUV XQGHU
WKH XQLW�

J (OHFWURQLF� LVRFKURQRXV JRYHUQRU
SURYLGHV SUHFLVH IUHTXHQF\
UHJXODWLRQ�

5DWLQJV 5DQJH
�� +] �� +]

6WDQGE\� N: ������� �������
N9$ ������� �������

3ULPH� N: ������� �������
N9$ ������� �������

5$7,1*6� 6WDQGE\ UDWLQJV DUH FRQWLQXRXV IRU WKH GXUDWLRQ RI DQ\SRZHU
RXWDJH� 1R RYHUORDG FDSDFLW\ LV VSHFLILHG DW WKLV UDWLQJ� 3ULPH UDWLQJV
DUH FRQWLQXRXV SHU %6 ����� ',1 ����� ,62������ DQG ,(& ���� ZLWK
��� RYHUORDG FDSDFLW\ RQH KRXU LQ WZHOYH KRXUV� $OO VLQJOH�SKDVH XQLWV
DUH UDWHG DW ��� SRZHU IDFWRU� $OO ��SKDVH XQLWV DUH UDWHG DW ��� SRZHU
IDFWRU� &RQWDFW WKH IDFWRU\ IRU UDWLQJV RI FLW\ ZDWHU�FRROHG DQG UHPRWH
UDGLDWRU PRGHOV� /DUJHU DOWHUQDWRUV PD\ EH XVHG WR PHHW VSHFLDO
DSSOLFDWLRQ UHTXLUHPHQWV� $YDLODELOLW\ LV VXEMHFW WR FKDQJH ZLWKRXW
QRWLFH� .RKOHU &R� UHVHUYHV WKH ULJKW WR FKDQJH WKH GHVLJQ RU
VSHFLILFDWLRQV ZLWKRXW QRWLFH DQG ZLWKRXW DQ\ REOLJDWLRQ RU OLDELOLW\
ZKDWVRHYHU� &RQWDFW \RXU ORFDO .RKOHU &R� JHQHUDWRU GLVWULEXWRU IRU
DYDLODELOLW\� *(1(5$/ *8,'(/,1(6 )25 '(5$7,21� $/7,78'(�

'HUDWH ���� SHU ���� IW� ���� P� HOHYDWLRQ DERYH ���� IW� ����� P��
7(03(5$785(� 'HUDWH ���� SHU ��E) ����E&� WHPSHUDWXUH LQFUHDVH
DERYH ��E) ���E&��
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*HQHUDWRU 9ROWDJH 3+ +]
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- &RPSOLDQFH ZLWK 1(0$� ,(((� DQG $16, VWDQGDUGV IRU
WHPSHUDWXUH ULVH�

- 6XVWDLQHG VKRUW�FLUFXLW FXUUHQW XS WR ���� RI UDWHG
FXUUHQW IRU XS WR �� VHFRQGV�

- 6XVWDLQHG VKRUW�FLUFXLW FDSDELOLW\ HQDEOLQJ GRZQVWUHDP
FLUFXLW EUHDNHUV WR WULS ZLWKRXW FROODSVLQJ WKH JHQHUDWRU
ILHOG�

- 6HOI�YHQWLODWLRQ DQG GULS�SURRI FRQVWUXFWLRQ�

- 6XSHULRU YROWDJH ZDYHIRUP IURP WZR�WKLUGV SLWFK
ZLQGLQJV DQG VNHZHG VWDWRU�

- 'LJLWDO VROLG�VWDWH� YROWV�SHU�KHUW] YROWDJH UHJXODWRU
ZLWK ������ QR�ORDG WR IXOO�ORDG UHJXODWLRQ�

- %UXVKOHVV DOWHUQDWRU ZLWK EUXVKOHVV SLORW H[FLWHU IRU
H[FHOOHQW ORDG UHVSRQVH�

*���� ����52='� ����D

$OWHUQDWRU 6SHFLILFDWLRQV

6SHFLILFDWLRQV 75 ,,�6HULHVZ *HQHUDWRU

7\SH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��3ROH� 5RWDWLQJ )LHOG

([FLWHU W\SH � � � � � � � � � � � � � � � � � � � � � � � � � � � %UXVKOHVV 3HUPDQHQW
0DJQHW 3LORW ([FLWHU

9ROWDJH UHJXODWRU � � � � � � � � � � � � � � � � � � � � � � 6ROLG 6WDWH� 9ROWV�+]

,QVXODWLRQ� 1(0$ 0*������

0DWHULDO � � � � � � � � � � � � � � � � � � � � � � � � � � &ODVV +� 6\QWKHWLF�
1RQK\JURVFRSLF

7HPSHUDWXUH ULVH � � � � � � � � � � � � � � � � � � ���E&� ���E& 6WDQGE\

%HDULQJ� QXPEHU� W\SH � � � � � � � � � � � � � � � � � �� 6HDOHG

&RXSOLQJ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � )OH[LEOH 'LVF

$PRUWLVVHXU ZLQGLQJV � � � � � � � � � � � � � � � � � � )XOO

5RWRU EDODQFLQJ � � � � � � � � � � � � � � � � � � � � � � � ���� ���+]�
���� ���+]�

9ROWDJH UHJXODWLRQ� QR ORDG WR IXOO ORDG
�ZLWK ����� GULIW GXH WR WHPS� YDULDWLRQ� � � � ������

2QH�VWHS ORDG DFFHSWDQFH SHU 1)3$ ��� � ���� RI 5DWLQJ

3HDN PRWRU VWDUWLQJ N9$� ���� GLS IRU YROWDJHV
OLVWHG�

���9����9 �0���� ��� OHDG� � � � � ���� ���+]�� ���� ���+]�
���9����9 �0���� ��� OHDG� � � � � ���� ���+]�� ���� ���+]�
���9����9 �0���� ��� OHDG� � � � � ���� ���+]�� ���� ���+]�
���9 �0���� �� OHDG� � � � � � ���� ���+]�
���9 �0���� �� OHDG� � � � � � ���� ���+]�
���9 �0���� �� OHDG� � � � � � ���� ���+]�
���9 �0���� �� OHDG� � � � � � ���� ���+]�

$SSOLFDWLRQ 'DWD
(QJLQH
(QJLQH 6SHFLILFDWLRQV �� +] �� +]

0DQXIDFWXUHU 'HWURLW 'LHVHO

(QJLQH� PRGHO� W\SH �9���7$� �����������
��&\FOH� 7XUERFKDUJHG�

$IWHUFRROHG

&\OLQGHU DUUDQJHPHQW ��9

'LVSODFHPHQW� FX� LQ� �/� ��� ������

%RUH DQG VWURNH� LQ� �PP� ���� ����� [ ���� �����

&RPSUHVVLRQ UDWLR ������

3LVWRQ VSHHG� IW�PLQ� �P�VHF�� ���� ����� ���� �����

0DLQ EHDULQJV� QXPEHU� W\SH �� 5HSODFHDEOH ,QVHUW

5DWHG USP ���� ����

0D[� SRZHU DW UDWHG USP� KS �N:� ��� ����� ��� �����

&\OLQGHU KHDG PDWHULDO &DVW ,URQ

&UDQNVKDIW PDWHULDO )RUJHG 6WHHO

9DOYH �H[KDXVW� PDWHULDO 3\URPHW ��

*RYHUQRU� W\SH� PDNH�PRGHO (OHFWURQLF� %DUEHU�&ROPDQ�
'\QD ����

)UHTXHQF\ UHJXODWLRQ� QR ORDG WR IXOO
ORDG ,VRFKURQRXV

)UHTXHQF\ UHJXODWLRQ� VWHDG\ VWDWH ������

$LU FOHDQHU W\SH� DOO PRGHOV 'U\

([KDXVW
([KDXVW 6\VWHP �� +] �� +]

([KDXVW IORZ DW UDWHG N:� FIP �P��PLQ�� ���� ������ ���� ������

([KDXVW WHPSHUDWXUH DW UDWHG N:� GU\
H[KDXVW� E) �E&� ��� ����� ��� �����

0D[LPXP DOORZDEOH EDFN SUHVVXUH�
LQ� +J �N3D� ��� ����� ��� �����

(QJLQH H[KDXVW RXWOHW VL]H� LQ� �PP� 6HH $'9 'UDZLQJ

(QJLQH (OHFWULFDO
(QJLQH (OHFWULFDO 6\VWHP �� +] �� +]

%DWWHU\ FKDUJLQJ DOWHUQDWRU�

*URXQG �QHJDWLYH�SRVLWLYH� � � � � � � � 1HJDWLYH

9ROWV �'&� � � � � � � � � � � � � � � � � � � � � � ��

$PSHUH UDWLQJ � � � � � � � � � � � � � � � � � ��

6WDUWHU PRWRU UDWHG YROWDJH �'&� ��

5HFRPPHQGHG EDWWHU\ FROG FUDQNLQJ
DPSV �&&$� UDWLQJ

��� DERYH ���) ���&��
���� EHORZ ���) ���&�

4XDQWLW\ RI EDWWHULHV � DERYH ���) ���&��
� EHORZ ���) ���&�

%DWWHU\ YROWDJH �'&� ��

5ROOLQJ FXUUHQW DW ��E) ���&� ³

)XHO
)XHO 6\VWHP �� +] �� +]

)XHO VXSSO\ OLQH� PLQ� ,'� LQ� �PP� ��� ����

)XHO UHWXUQ OLQH� PLQ� ,'� LQ� �PP� ���� �����

0D[� OLIW� HQJLQH�GULYHQ IXHO SXPS� IW� �P� ��� �����

0D[� IXHO IORZ� JSK �/SK� �� ����� �� �����

)XHO SULPH SXPS 1RW $YDLODEOH

)XHO ILOWHU �� 3ULPDU\�6HFRQGDU\

5HFRPPHQGHG IXHO �� 'LHVHO

/XEULFDWLRQ
/XEULFDWLQJ 6\VWHP �� +] �� +]

7\SH )XOO 3UHVVXUH

2LO SDQ FDSDFLW\� TWV� �/� ���� ������

2LO SDQ FDSDFLW\ ZLWK ILOWHU� TWV� �/� ���� ������

2LO ILOWHU� TXDQWLW\� W\SH �� &DUWULGJH

2LO FRROHU :DWHU�&RROHG
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$SSOLFDWLRQ 'DWD
&RROLQJ �6WDQGDUG 5DGLDWRU�
&RROLQJ 6\VWHP �� +] �� +]

$PELHQW WHPSHUDWXUH E) �E&� ��� ����

(QJLQH MDFNHW ZDWHU FDSDFLW\� JDO� �/� ��� ������

5DGLDWRU V\VWHP FDSDFLW\� LQFOXGLQJ
HQJLQH� JDO� �/� ���� ������

(QJLQH MDFNHW ZDWHU IORZ� JSP �/SP� ��� ����� ��� �����

+HDW UHMHFWHG WR FRROLQJ ZDWHU DW UDWHG
N:� GU\ H[KDXVW %WX�PLQ� ����� �����

:DWHU SXPS W\SH &HQWULIXJDO

)DQ GLDPHWHU� LQFOXGLQJ EODGHV� LQ� �PP� �� ������

)DQ KS �N:� �� ������ �� ������

0D[� UHVWULFWLRQ RI FRROLQJ DLU� LQWDNH DQG
GLVFKDUJH VLGH RI UDG�� LQ� +�2 �N3D� ��� �������

&RROLQJ �2SWLRQDO 6\VWHPV�
+LJK $PELHQW 5DGLDWRU 6\VWHP �� +] �� +]

$PELHQW WHPSHUDWXUH E) �E&� ��� ����

(QJLQH MDFNHW ZDWHU FDSDFLW\� JDO� �/� ��� ������

5DGLDWRU V\VWHP FDSDFLW\� LQFOXGLQJ
HQJLQH� JDO� �/� ³

(QJLQH MDFNHW ZDWHU IORZ� JSP �/SP� ��� ����� ��� �����

+HDW UHMHFWHG WR FRROLQJ ZDWHU DW UDWHG
N:� GU\ H[KDXVW %WX�PLQ� ����� �����

:DWHU SXPS W\SH &HQWULIXJDO

)DQ GLDPHWHU� LQFOXGLQJ EODGHV� LQ� �PP� �� ������

)DQ KS �N:� �� ������ �� ������

0D[� UHVWULFWLRQ RI FRROLQJ DLU� LQWDNH DQG
GLVFKDUJH VLGH RI UDG�� LQ� +�2 �N3D� ��� �������

5HPRWH 5DGLDWRU 6\VWHP
 �� +] �� +]

([KDXVW PDQLIROG W\SH 'U\

&RQQHFWLRQ VL]HV�

:DWHU LQOHW� LQ� �PP� � � � � � � � � � � � � ��� ���� ,' +RVH

:DWHU RXWOHW� LQ� �PP� � � � � � � � � � � � ��� ���� ���� ,' +RVH

6WDWLF KHDG DOORZDEOH
DERYH HQJLQH� IW� �P� � � � � � � � � � � � � � � � � �� �������


&RQWDFW \RXU ORFDO GLVWULEXWRU IRU FRROLQJ V\VWHP RSWLRQV DQG
VSHFLILFDWLRQV EDVHG RQ \RXU VSHFLILF DSSOLFDWLRQ�

&LW\ :DWHU &RROLQJ 6\VWHP �� +] �� +]

([KDXVW PDQLIROG W\SH 'U\

6\VWHP FDSDFLW\� JDO� �/� ���� ������

&LW\ ZDWHU FRQVXPSWLRQ� JSP �/SP� DW
��E) ���E&� �� ���� �� ����

&RQQHFWLRQ VL]HV�

:DWHU LQOHW� LQ� � � � � � � � � � � � � � � � � � ��� 137

:DWHU RXWOHW� LQ� � � � � � � � � � � � � � � � � ��� 137

2SHUDWLRQ 5HTXLUHPHQWV
$LU 5HTXLUHPHQWV �� +] �� +]

5DGLDWRU�FRROHG FRROLQJ DLU�
FIP �P��PLQ�� ����� ����� ����� �����

&RROLQJ DLU UHTXLUHG IRU JHQ� VHW ZKHQ
HTXLSSHG ZLWK &:& RU UHPRWH UDGLDWRU�
EDVHG RQ ��E) ���E&� ULVH DQG DPELHQW
WHPS� RI ��E) ���E&�� FIP �P��PLQ�� ���� ����� ���� �����

&RPEXVWLRQ DLU� FIP �P��PLQ�� ���� ���� ���� ����

+HDW UHMHFWHG WR DPELHQW DLU�

(QJLQH %WX�PLQ� � � � � � � � � � � � � � � � � ���� ����

*HQHUDWRU %WX�PLQ� � � � � � � � � � � � � � ���� ����

)XHO &RQVXPSWLRQ �� +] �� +]

'LHVHO� JSK �/SK� DW � ORDG

���� ���� ������� ���� ������

��� ���� ������ ���� ������

��� ���� ������ ���� ������

��� ��� ������ ��� ������

&RQWUROOHUV

6WDQGDUG &RQWUROOHU
'HFLVLRQ�0DNHUZ ��� ���/LJKW &RQWUROOHU
$XGLR�YLVXDO DQQXQFLDWLRQ ZLWK 1)3$����� /HYHO � FDSDELOLW\
0LFURSURFHVVRU ORJLF ZLWK $& PHWHUV DQG HQJLQH JDXJHV
&RPSDWLEOH ZLWK ���YROW DQG ���YROW HQJLQH HOHFWULFDO V\VWHPV
5HPRWH VWDUW� SULPH SRZHU� DQG UHPRWH DQQXQFLDWLRQ FDSDELOLW\

2SWLRQDO &RQWUROOHUV
'HFLVLRQ�0DNHUZ ��� &RQWUROOHU
$XGLR�YLVXDO DQQXQFLDWLRQ ZLWK 1)3$����� /HYHO � FDSDELOLW\
3URJUDPPDEOH PLFURSURFHVVRU ORJLF ZLWK GLJLWDO GLVSOD\
&RPSDWLEOH ZLWK ���YROW DQG ���YROW HQJLQH HOHFWULFDO V\VWHPV
5HPRWH VWDUW� SULPH SRZHU� UHPRWH DQQXQFLDWLRQ� DQG UHPRWH
FRPPXQLFDWLRQ FDSDELOLW\

'HFLVLRQ�0DNHUZ ��� ��/LJKW &RQWUROOHU
$XGLR�YLVXDO DQQXQFLDWLRQ ZLWK 1)3$����� /HYHO � FDSDELOLW\
0LFURSURFHVVRU ORJLF ZLWK $& PHWHUV DQG HQJLQH JDXJHV
&RPSDWLEOH ZLWK ���YROW DQG ���YROW HQJLQH HOHFWULFDO V\VWHPV
5HPRWH VWDUW� SULPH SRZHU� DQG UHPRWH DQQXQFLDWLRQ FDSDELOLW\

2YHUVL]HG 0HWHUER[ &RQWUROOHUV
3URYLGHV DGGLWLRQDO VSDFH IRU RSWLRQDO HQJLQH RLO WHPSHUDWXUH JDXJH�
WDFKRPHWHU� DQG ZDWWPHWHU
$YDLODEOH ZLWK ���OLJKW RU ��OLJKW DQQXQFLDWLRQ DQG PLFURSURFHVVRU ORJLF
6DPH IHDWXUHV DV 'HFLVLRQ�0DNHUZ �� FRQWUROOHU
&RPSDWLEOH ZLWK ���YROW DQG ���YROW HQJLQH HOHFWULFDO V\VWHPV

(QJLQH *DXJH %R[ &RQWUROOHU IRU 3DUDOOHOLQJ 6ZLWFKJHDU
,QWHUIDFHV EHWZHHQ JHQHUDWRU VHW DQG VZLWFKJHDU IRU SDUDOOHOLQJ
VZLWFKJHDU DSSOLFDWLRQV
(QJLQH JDXJHV ZLWK HPHUJHQF\ VWRS VZLWFK
&RPSDWLEOH ZLWK ���YROW HQJLQH HOHFWULFDO V\VWHPV RQO\

127(� 6HH WKH UHVSHFWLYH FRQWUROOHU VSHF VKHHW IRU DGGLWLRQDO FRQWUROOHU
IHDWXUHV DQG DFFHVVRULHV�



.RKOHUX 3RZHU 6\VWHPV
$VLD 3DFLILF +HDGTXDUWHUV
� -XURQJ 3LHU 5RDG
6LQJDSRUH ������
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)D[ ������������ �8�6�$� 6DOHV�� )D[ ������������ �,QWHUQDWLRQDO�
)RU WKH QHDUHVW VDOHV DQG VHUYLFH RXWOHW LQ 8�6�$� DQG &DQDGD
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$FFHVVRULHV
(QFORVHG 8QLW

� ([KDXVW 6LOHQFHU� &ULWLFDO RU 5HVLGHQWLDO

� 6LOHQFHU 0RXQWLQJ .LW IRU +RXVLQJ

� 7DLO 3LSH DQG 5DLQ &DS .LW

� :HDWKHU +RXVLQJ

2SHQ 8QLW

� ([KDXVW 6LOHQFHU� &ULWLFDO RU 5HVLGHQWLDO

� )OH[LEOH ([KDXVW &RQQHFWRU� 6WDLQOHVV 6WHHO

&RROLQJ 6\VWHP

� %ORFN +HDWHU

� &LW\ :DWHU &RROLQJ

� 5DGLDWRU 'XFW )ODQJH

� 5HPRWH 5DGLDWRU &RROLQJ

)XHO 6\VWHP

� 'D\ 7DQNV

� )OH[LEOH )XHO /LQHV

� )XHO 3UHVVXUH *DXJH

� 6XEEDVH )XHO 7DQNV

� 6XEEDVH )XHO 7DQNV

(OHFWULFDO 6\VWHP

� %DWWHU\

� %DWWHU\ &KDUJHU� (TXDOL]H�)ORDW 7\SH

� %DWWHU\ &KDUJHU� 7ULFNOH 7\SH

� %DWWHU\ +HDWHU

� %DWWHU\ 5DFN DQG &DEOHV �VWDQGDUG�

(QJLQH DQG *HQHUDWRU

� $LU &OHDQHU� +HDY\ 'XW\

� $LU &OHDQHU 5HVWULFWLRQ ,QGLFDWRU

� %XV %DU .LWV

� *HQHUDWRU 6WULS +HDWHU

� /LQH &LUFXLW %UHDNHU

� /LQH &LUFXLW %UHDNHU ZLWK 6KXQW 7ULS

� 1)3$ ��� /LWHUDWXUH

� 2LO 'UDLQ ([WHQVLRQ ZLWK 9DOYH .LW

� 2SWLRQDO *HQHUDWRUV

� 5DWHG 3RZHU )DFWRU 7HVWLQJ

� 6DIHJXDUG %UHDNHU

3DUDOOHOLQJ 6\VWHP

� /RDG�6KDULQJ 0RGXOH

� 5HDFWLYH 'URRS &RPSHQVDWRU

� 5HPRWH 6SHHG $GMXVW 3RWHQWLRPHWHU�(OHFWURQLF *RYHUQRU

� 9ROWDJH $GMXVW 3RWHQWLRPHWHU

� 9ROWDJH 5HJXODWRU 5HORFDWLRQ .LW

0DLQWHQDQFH

� *HQHUDO 0DLQWHQDQFH /LWHUDWXUH .LW

� 0DLQWHQDQFH .LW �LQFOXGHV DLU� RLO� DQG IXHO ILOWHUV�

� 2YHUKDXO /LWHUDWXUH .LW

&RQWUROOHU �6WDQGDUG &RQWUROOHU�

� &RPPRQ )DLOXUH 5HOD\ .LW

� &XVWRPHU &RQQHFWLRQ .LW

� 'HFLVLRQ 0RQLWRUZ 5HPRWH $QQXQFLDWRU 3DQHO

� 'U\ &RQWDFW .LW �,VRODWHG $ODUP�

� ([WHQVLRQ :LULQJ +DUQHVV IRU 5HPRWH 0RXQWLQJ RI &RQWUROOHU

� )$67&+(&.X 'LDJQRVWLF )DXOW 'HWHFWRU

� 3UHDODUP 6HQGHU .LW

� 5HPRWH $XGLR�9LVXDO $ODUP 3DQHO

� 5HPRWH (PHUJHQF\ 6WRS .LW

� 5XQ 5HOD\ .LW

� 7DFKRPHWHU .LW�2YHUVL]HG 0HWHUER[

� :DWWPHWHU .LW�2YHUVL]HG 0HWHUER[

0LVFHOODQHRXV $FFHVVRULHV
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