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����� $SSURDFK WR EDVH SRLQW ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0/%( SRVLWLRQLQJ GXULQJ ORDGLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � �
������ 'LVFRQQHFWLQJ WKH 67/ EXR\ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 0/%( SRVLWLRQLQJ ILQDO FKHFN ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ (QGLQJ WKH 67/ RSHUDWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ %DWWHU\ VWDWXV RI 0%/( DQG 67/ EXR\ WUDQVSRQGHUV ���� � � � � � � � �
������ $SSURDFKLQJ RWKHU ILHOGV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� /%/ FDOLEUDWLRQ �� EDVLF RSHUDWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� ,QWURGXFWLRQ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &RQILJXUH WUDQVSRQGHUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 66%/ SRVLWLRQLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� /%/ FDOLEUDWLRQ ZL]DUG ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� (QWHU QHZ ORFDWLRQV PDQXDOO\ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &KDQJH WUDQVSRQGHU SDUDPHWHUV ���� � � � � � � � � � � � � � � � � � � � � � � � � � �
����� 0HDVXUH EDVHOLQHV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
����� &DQFHO LQDFFXUDWH PHDVXUHPHQWV ���� � � � � � � � � � � � � � � � � � � � � � � � � �
����� 5HSHDW PHDVXUHPHQWV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ ([FOXGH PHDVXUHPHQWV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ &DOFXODWH FDOLEUDWHG SRVLWLRQV ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ /,&��FKDQQHO DQG 7XUQ DUDRXQG GHOD\ ���� � � � � � � � � � � � � � � � � � � � � �
������ 6HW WR /%/ 3RVLWLRQLQJ PRGH ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
������ 6WDUW /%/ SRVLWLRQLQJ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� 27+(5 127(6 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

; �������$

'RFXPHQW UHYLVLRQV

5HY 'DWH :ULWWHQ E\ &KHFNHG E\ $SSURYHG E\

$ �������� WNU

�7KH RULJLQDO VLJQDWXUHV DUH UHFRUGHG LQ WKH FRPSDQ\·V ORJLVWLF GDWDEDVH�

7R DVVLVW XV LQ PDNLQJ LPSURYHPHQWV WR WKH SURGXFW DQG WR WKLV PDQXDO� ZH ZRXOG
ZHOFRPH FRPPHQWV DQG FRQVWUXFWLYH FULWLFLVP� 3OHDVH VHQG DOO VXFK �� LQ ZULWLQJ RU E\
(PDLO �� WR�

.RQJVEHUJ 6LPUDG $6
'RFXPHQWDWLRQ 'HSDUWPHQW

3�2�%R[ ���
1������ +RUWHQ

1RUZD\

RU (PDLO�

GRNDYG#VLPUDG�QR



&RXUVH 7UDLQLQJ *XLGH

;,�������$

5HIHUHQFHV
�7KH LQIRUPDWLRQ RQ WKLV SDJH LV LQWHQGHG IRU LQWHUQDO XVH�

'RFXPHQWV
6HFW 7LWOH /RF� )LOH 3�QR�5HY

� &RYHU DQG FRQWHQWV $% ��� ������ �$

'RFXPHQW KLVWRU\

5HY� $ )LUVW HGLWLRQ IRU .RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ
&RXUVH 7UDLQLQJ *XLGH�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

;,, �������$

%ODQN SDJH



&RXUVH 7UDLQLQJ *XLGH

;,,,�������$

%ODQN SDJH
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;,9 �������$

%ODQN SDJH



&RXUVH 7UDLQLQJ *XLGH

;9�������$

%ODQN SDJH
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;9, �������$

%ODQN SDJH
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%ODQN SDJH
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;9,,, �������$

%ODQN SDJH



&RXUVH 7UDLQLQJ *XLGH
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%ODQN SDJH



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

;; �������$

%ODQN SDJH



&RXUVH 7UDLQLQJ *XLGH

;;,�������$

%ODQN SDJH



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

;;,, �������$

%ODQN SDJH



+35 'HYHORSPHQW

��������$

� +35 '(9(/230(17

��� :KDW LV +35"
+35 VWDQGV IRU+\GUR$FRXVWLF 3RVLWLRQ DQG5HIHUHQVH 6\VWHP� ,W
LV D V\VWHP IRU XQGHUZDWHU QDYLJDWLRQ� 7KHPDLQSXUSRVH IRU VXFK
D V\VWHP LV WR ILQG D XQGHUZDWHU SRVLWLRQ UHODWLYH D YHVVHO� ULJ�
DUUD\ RU DQ\ RWKHU REMHFW�

��� $SSOLFDWLRQV IRU +35 SURGXFWV

����� ,QWHUIDFHV WR +L3$3�+35 ��� V\VWHP
7KH +L3$39�+35 ��� FDQ EH LQWHUIDFHG WR RWKHU FRPSXWHUV
DOORZLQJ WKHP WR SURFHVV WKH SRVLWLRQ GDWD IRU YDULRXV
DSSOLFDWLRQV� 6HYHUDO ELQDU\ DQG $6&,, IRUPDWV DUH DYDLODEOH RQ
VHULDO OLQH DQG HWKHUQHW XVLQJ 8'3 SURWRFRO� $ GXDO HWKHUQHW LV
DYDLODEOH IRU VHFXUH '3 RSHUDWLRQV� $Q DFFXUDWH WLPH��WDJJHG
SRVLWLRQ RXWSXW LV DYDLODEOH LI WKH V\VWHP LV LQWHUIDFHG WR D '*36
DQG V\QFKURQLVHG WR �336�

����� '3 UHIHUHQFH
7KH SRVLWLRQ GDWD FDQ EH XVHG E\ D '\QDPLF 3RVLWLRQLQJ V\VWHP
DV WKH UHIHUHQFH VLJQDOV IRU NHHSLQJ WKH YHVVHO LQ WKH GHVLUHG
SRVLWLRQ� +LJK SRVLWLRQ DFFXUDF\ DQG UHOLDELOLW\ HQVXUH D VHFXUH
DQG VWDEOH UHIHUHQFH LQSXW WR WKH '\QDPLF 3RVLWLRQLQJ V\VWHPV�
66%/� /%/ DQG 66/%/ V\VWHPV PD\ EH XVHG�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

� �������$

����� 5LJ DQG GULOOLQJ PRQLWRULQJ
7KH +L3$39�+35 ��� V\VWHPV FDQ EH XVHG WR PRQLWRU WKH GULOO
ULJ SRVLWLRQ UHODWLYH WR WKH ZHOO�%23� ,W PDNHV UH��HQWULHV RQ
WHPSODWH HDVLHU� 7KH V\VWHP FDQ DOVR EH XVHG ZLWK LQFOLQRPHWHU
WUDQVSRQGHUV WR PRQLWRU WKH %23 DQG ULVHU LQFOLQDWLRQ� ,QWHUIDFH
WR HOHFWULFDO ULVHU DQJOH PHDVXUHPHQW LV DOVR DYDLODEOH� 8VHG ZLWK
WKH $&6 ��� LW FDQ EH XVHG IRU DFRXVWLF %23 FRQWURO�



+35 'HYHORSPHQW

��������$

����� 6XE��VHD VXUYH\ DQG LQVSHFWLRQ

3RVLWLRQLQJ RI 529V FDUU\LQJ LQVWUXPHQWV IRU VXUYH\ DQG
LQVSHFWLRQ LV DQRWKHU LPSRUWDQW DSSOLFDWLRQ IRU WKH+L3$39�+35
V\VWHPV� 7KH529SRVLWLRQ UHODWLYH WR WKH YHVVHO LV LQWHJUDWHGZLWK
WKH SRVLWLRQ IURP VXUIDFH QDYLJDWLRQ WR SURYLGH D JHRJUDSKLFDO
SRVLWLRQRI WKH529� ,Q WKLV DSSOLFDWLRQ D UHVSRQGHU LV VXLWDEOH� 7KH
529FDQSHUIRUPYLGHR LQVSHFWLRQ� EDWK\PHWULF VXUYH\V� SLSHOLQH
RU FDEOH WUDFNLQJ H�J�

7UDFNLQJ WRZHG ERGLHV IRU VLPLODU DSSOLFDWLRQV PD\ DOVR EH GRQH�
,Q VXUYH\ DSSOLFDWLRQV� D EHVW SRVVLEOH JHRJUDSKLF SRVLWLRQ LV
ZDQWHG� 7R REWDLQ WKLV� VRXQG YHORFLW\ DQG SUHVVXUH VHQVRU LQSXW
WR WKH +L3$39�+35 PD\ EH XVHG�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

� �������$

����� $FRXVWLF %23 &RQWURO
7KH +L3$39�+35 V\VWHP LV DOVR XVHG IRU WUDQVPLWWLQJ DQG
UHFHLYLQJ DFRXVWLF WHOHPHWU\ FRPPDQG ZLWK KLJK VHFXULW\� 7KLV LV
XVHG IRU DFRXVWLF %23 FRQWURO DQG WKH RSHQLQJ DQG FORVLQJ RI D
YDOYH JRYHUQLQJ WKH IORZ RI FUXGH RLO WR D WDQNHU DV RQ 2/6�
)XUWKHU� WKH V\VWHP FDQ PRQLWRU FULWLFDO IXQFWLRQV E\ UHDGLQJ
VXE��VHD VWDWXV LQIRUPDWLRQ DQG VHQGLQJ WKLV LQIRUPDWLRQ WR WKH
RSHUDWRU RQERDUG WKH YHVVHO� $ VHSDUDWH V\VWHP� $&6� LV UHTXLUHG
RQ WKH %23 VWDFN� $ VPDOO SRUWDEOH XQLW LV DOVR DYDLODEOH LQ FDVH RI
HPHUJHQFLHV� 7KH XQLW FDQ EH EURXJKW RQERDUG D OLIHERDW RU D
KHOLFRSWHU LQ FDVH WKH ULJ KDV WR EH DEDQGRQHG� 7KH ZHOO FDQ EH
FORVHGXVLQJ WKHSRUWDEOH V\VWHP� 7KH+L3$39 V\VWHPFDQRQO\EH
XVHG ZLWK WKH QHZ $&6 ��� V\VWHP�



+35 'HYHORSPHQW

��������$

����� 2IIVKRUH ORDGLQJ
7KH +L3$39�+35 V\VWHP LV DOVR XVHG IRU RIIVKRUH ORDGLQJ IURP
D VXEPXUJHG WXUUHW EXR\�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

� �������$

��� +35 'HYHORSPHQW

����� ,QWURGXFWLRQ
7KH +35 V\VWHPV KDYH FKDQJHG VLQFH WKH\ ZHUH ILUVW LQWURGXFHG
LQ WKH ��·V� 7KH\ ZHUH ILUVW XVHG DV D UHIHUHQFH LQ D G\QDPLF
SRVLWLRQHG YHVVHO� 6LQFH WKHQ WKH SK\VLFDO VL]H DQG QXPEHU RI
FLUFXLW ERDUGV KDYH EHHQ UHGXFHG� DQG WKH QXPEHU RI DYDLODEOH
FKDQQHOV KDV EHHQ LQFUHDVHG�

+35����

+35��������

+35��������

+35��������

+35��������
7UDFNLQJ

+35��������
7UDFNLQJ

+35��������
3RVLWLRQLQJ

+35��������
%DVLF��6WDQGDUG

7UDFNLQJ

+35��������$
$FRXVWLF
&RQWURO

+35��������$
$FRXVWLF
&RQWURO

+35����3
3RUWDEOH

+35����3
3RUWDEOH

+35����3
3RUWDEOH

+35����3
3RUWDEOH

:LQ+35

:LQ+L3$3

+35����2/6
2IIVKRUH
/RDGLQJ

+35����/)�0)
&RPELQHG
66%/�/%/

+35����/)�0)
6WDQGDUG�	

7UDFNLQJ�66%/
+L3$3

+35����/)�0)
/RQJ�%DVH
/LQH��/%/�

+35��������$
6WUHDPHU
7UDFNLQJ

+35����
6WUHDPHU�	�$LU
*XQ�7UDFNLQJ

+35������/)
'HHS�:DWHU
3RVLWLRQLQJ

+35�����/)�0)
0XOWLSXUSRVH

6\VWHP

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ��������

(CD4207)

66%/

����� +35 ���
7KH +35 ��� V\VWHPV IURP ���� FDPH ZLWK ILYH WUDQVSRQGHU
FKDQQHOV �V\PERO FKDQQHOV =� 2� ¹� ;� <�� 7KH V\VWHP ZDV
RSHUDWHG XVLQJ GHGLFDWHG SXVK EXWWRQV RQ WKH IURQW� ,W ZDV DOVR
XVHG IRU VLPSOH WHOHPHWU\ RI LQFOLQDWLRQ DQG GHSWK�



+35 'HYHORSPHQW

��������$

����� +35 ���
7KH +35 ��� V\VWHPV FRXOG DOVR KDQGOH ILYH WUDQVSRQGHU
FKDQQHOV� 7KH QXPEHU RI SXVK EXWWRQV ZDV UHGXFHG� DQG PHQX
VHOHFWLRQ LQWURGXFHG�

����� +35 ���
7KH +35 ��� V\VWHP IURP ���� FDPH ZLWK WKH ILYH V\PERO
FKDQQHOV �=� 2� D� ;� <� DQG WKH FKDQQHOV %���%� �D WRWDO RI ��
FKDQQHOV�� 7KH V\VWHPV DUH MR\VWLFN RSHUDWHG� ZLWK PHQXV RQ WKH
GLVSOD\�

����� +35 ���
7KH +35 ��� VHULHV ZHUH LQWURGXFHG LQ ���� DQG FDPH ZLWK PRUH
EXLOW��LQ IXQFWLRQV WKDQ LWV SUHGHFHVVRU +35 �[[� 7KH QXPEHU RI
WUDQVSRQGHU FKDQQHOV LV LQFUHDVHG WR �� ��� µROGµ DQG �� QHZ
FKDQQHOV�� 7KH WHOHPHWU\ FDSDELOLWLHV ZHUH LPSURYHG�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

� �������$

����� +L3$3
7KH +L3$39 V\VWHP IURP ���� ORRNV OLNH DQ +35 ��� V\VWHP WR
WKH XVHU RSHUDWLRQZLVH� EXW WKH WUDQVFHLYHU KDUGZDUH LV TXLWH
GLIIHUHQW� +L3$39 XVHV RQO\ WKH FKDQQHOV %����%���

����� $326
7KHUH LV DOVR D YHU\ QHZ ZLQGRZV EDVHG RSHUDWRU VWDWLRQ�

7KHGLVSOD\PRQLWRU FDQ VWDQGDORQHRU EHPRXQWHG LQ DQ RSHUDWRU
FRQVROH�



+35 'HYHORSPHQW

��������$

%ODQN SDJH



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

�� �������$

%ODQN SDJH



+\GUR DFRXVWLFV �� 6RXQG LQ ZDWHU

���������$

� +<'52 $&2867,&6 �� 6281' ,1 :$7(5

��� ,QWURGXFWLRQ
6RXQG ZDYHV DUH DOWHUQDWLQJ KLJK SUHVVXUH ZDYHV DQG ORZ
SUHVVXUH ZDYHV� 6RXQG LV WUDQVPLWWHG WKURXJK ZDWHU LQ WKH IRUP
RI SUHVVXUH ZDYHV� :DWHU LV D FRPSOH[ PHGLXP IRU WKH
SURSDJDWLRQ RI VRXQG DQG PDQ\ SK\VLFDO IDFWRUV LQIOXHQFH WKH
VRXQG VLJQDOV LQ VHYHUDO ZD\V�

7\SLFDO IDFWRUV WKDW LQIOXHQFH LQ K\GUR DFRXVWLFV�

� 7UDQVPLVVLRQ ORVV FDXVHG E\ 6SUHDGLQJ DQG $EVRUSWLRQ

� 5HIOHFWLRQ

� 1RLVH

� 5D\ EHQGLQJ FRXVHG E\ YDULDWLRQ LQ VRXQG YHORFLW\



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

�� �������$

��� 7UDQVPLVVLRQ ORVVHV
7KH WUDQVGXFHU RXWSXW VLJQDO VWUHQJWK LV UHGXFHG DV D IXQFWLRQ RI
GLVWDQFH DQG IUHTXHQF\� $FRXVWLF ORZ IUHTXHQF\ VLJQDOV PD\
WUDYHO ORQJ GLVWDQFHV ZLWKRXW WRR PXFK WUDQVPLVVLRQ ORVV� /LJKW�
UDGDU DQG UDGLRVLJQDOV DUH YHU\ PXFK DWWHQXDWHG LQ ZDWHU�

����� *HRPHWULFDO 6SUHDGLQJ
7KH VRXQG HQHUJ\ LV UDGLDWHG VSKHULFDOO\ E\ WKH VLJQDO VRXUFH� 7KH
ZDYH IURQW FRYHUV D ODUJHU DQG ODUJHU DUHD DQG WKH VRXQG HQHUJ\
ZLOO WKHUIRUH GHFUHDVH DV WKH ZDYH PRYHV DZD\ IURP WKH
WUDQVGXFHU� ,Q D GLVWDQFH U DZD\ IURP WKH VLJQDO VRXUFH WKH
UDGLDWHG VRXQG HQHUJ\ ZLOO EH UHGXFHG E\ WKH IDFWRU ��U�� ,I ZH
GRXEOH WKH GLVWDQFH WKH VRXQG LQWHQVLW\ LV UHGXFHG IRXU WLPHV�
1RWLFH WKDW JHRPHWULFDO VSUHDGLQJ LV LQGHSHQGHQW RI IUHTXHQF\�

Transducer

r1

r2

I1

I2

7KH WUDQVPLVVLRQ ORVV FDXVHG E\ VSUHDGLQJ LV H[SUHVVHG E\�

� 7/V ��ORJ�,��,�� ��ORJ�U��U��� �� ORJ�U��U�� ZKHUH

,� DQG ,� LV WKH VRXQG LQWHQVLWLHV DW GLVWDQFH U� DQG U��

U� LV WKH UHIHUHQFH GLVWDQFH DQG U� LV WKH GLVWDQFH WR WKH REMHFW�

ZKHQ ZH VHW U� WR UHIHUHQFH GLVWDQFH RI � PHWUH ZH KDYH�

� 7/V �� ORJU�



+\GUR DFRXVWLFV �� 6RXQG LQ ZDWHU

���������$

([DPSOHV RI 7/V��YDOXHV IRU GLIIHUHQW UDQJHV�

U �P� 7/V �G%�

� ��

�� ��

�� ��

��� ��

��� ��

���� ��

���� ��

���� ��

���� ��

����� $EVRUSWLRQ
7KH VRXQG LV DOVR WR VRPH H[WHQW H[SRVHG WR DEVRUSWLRQ ZKHQ
SDVVLQJ WKURXJK WKHZDWHU� 7KLV DEVRUSWLRQ LV FDXVHGE\ ORVVHVGXH
WR KHDWLQJ RI WKH ZDWHU PROHFXOHV E\ IULFWLRQ DV WKH VRXQG SXOVHV
FDXVH WKHP WR PRYH DJDLQVW HDFK RWKHU� $EVRUSWLRQ LV PRVWO\
FDXVHG E\ WKH VDOWPROHFXOHV ZKHQ WKH\ DUH SUHVVHG WRJHWKHU�

7KH DEVRUSWLRQ ORVV LV H[SUHVVHG E\�

� 7/D �� ORJ�,��,�� § �U���U�� § U� �LI U�!!U��

§ LV QDPHG DEVRUSWLRQ FRHIILVLHQW

7KH YDOXH § LQFUHDVHV VWURQJO\ ZLWK IUHTXHQF\� /RZ IUHTXHQFLHV
KDYH OHVV ORVV WKDQKLJKHU� DQG VKRXOGZRUN DW ORQJHU UDQJH� 7KHUH
LV D WUDGH��RII EHWZHHQ UDQJH DQGDFFXUDF\�/RZHU IUHTXHQFLHV JLYH
ORQJHU ZDYH OHQJWKV DQG OHVV UHVROXWLRQ�

$ W\SLFDO YDOXH XVHG LQ WKH 1RUWK 6HD LV � G%�NP IRU ��N+]
VLJQDOV�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

�� �������$

����� 7RWDO 7UDQVPLVVLRQ ORVV
7KH WRWDO WUDQVPLVVLRQ ORVV LV H[SUHVVHG E\ WKH VXP RI WKH
VSUHDGLQJ DQG WKH DEVRUSWLRQ ORVV�

� 7/ 7/V � 7/D

��� 5HIOHFWLRQV
5HIOHFWLRQV RI WKH VRXQG ZDYHV E\ WKH VXUIDFH� WKH VHDEHG DQG
XQGHUZDWHU VWUXFWXUHV DOVR FUHDWH GLVWRUWLRQV� 7KH V\VWHPV KDYH
WKHUHIRUH EHHQ GHVLJQHG ZLWK UHJDUG WR LQIOXHQFHV IURP VXFK
GLVWRUWLRQ VRXUFHV� ERWK WKURXJK KDUGZDUH DQG VRIWZDUH VLJQDO
GHWHFWLRQ DQG E\ WKH XVH RI VLJQDO ILOWHULQJ WHFKQLTXHV�

��� 1RLVH
2QH RI WKH IDFWRUV ZKLFK FDXVHV SUREOHPV LQ K\GUR DFRXVWLFV LV
DFRXVWLF QRLVH� 1RLVH FDQ EH JHQHUDWHG IURP WKH YHVVHO RU ULJ LWVHOI
�HTXLSPHQW� PRWRUV� WKUXVWHUV HWF��� IURP QHLJKERXULQJ
LQVWDOODWLRQV RU YHVVHOV� 529V RU IURP WKH ZDYHV�

)URP WKH GLDJUDP \RX FDQ VHH WKH FRQWULEXWLRQ IURP GLIIHUHQW
VRXUFHV ZLWK UHVSHFW WR IUHTXHQF\�

(19,5210(17$/�$&2867,&�12,6(�/(9(/

SPECTRUM
LEVEL
(DB RE 1UPA)

140

120

100

80

60

40

20

1                 10                100              1000           10.000          100.000          FREQUENCY HZ

WIND FORCE
BEAUFORTSHIP NOISE

THRUSTER
NOISE

7

4

2

0

DRILLING
NOISE

(CD3942)

$V \RX FDQ VHH IURP WKH FXUYHV� WKH WKUXVWHU QRLVH LV IDU VWURQJHU
WKDQ RWKHU W\SHV RI QRLVH LQ FRQQHFWLRQ ZLWK +35 IUHTXHQFLHV�
W\SLFDO ����������� +]� $]LPXWK WKUXVWHUV JHQHUDOO\ JHQHUDWH
PRUH QRLVH WKDQ WXQQHO WKUXVWHUV�



+\GUR DFRXVWLFV �� 6RXQG LQ ZDWHU

���������$

7KUXVWHUV JHQHUDWH QRLVH� EXW WKH\PLJKW DOVR PDNH DLU EXEEOHV LQ
WKH ZDWHU� ,I WKH EXEEOHV DUH LQ EHWZHHQ WKH WUDQVGXFHU DQG WKH
WUDQVSRQGHU� WKH VLJQDO FDQ EH EORFNHG� 7KLV LV OLNH XVLQJ D VHDUFK
OLJKW LQ IRJ� LQFUHDVLQJ WUDQVPLWWLQJ SRZHU ZLOO QRW KHOS�

$OVR JRLQJ DVWHUQ ZLWK WKH YHVVHO XVLQJ WKH PDLQ SURSHOOHUV
QRUPDOO\ SXOOV D ORW RI DLU XQGHU WKH KXOO DQG PLJKW FDXVH VLJQDO
EORFNDJH VLPLODU WR WKDW FDXVHG E\ WKH WKUXVWHUV�

*RLQJ DVWHUQ RU KDYLQJ WKH ZHDWKHU�ZDYHV IURP DVWHUQ PLJKW
JLYH GLIILFXOW DFRXVWLF FRQGLWLRQV�

+DYLQJ WKH WKUXVWHU ZDVK EHWZHHQ WKH WUDQVGXFHU DQG
WUDQVSRQGHU PLJKW FDXVH EORFNDJH�

��� 5D\ EHQGLQJ HIIHFW
5D\ EHQGLQJ HIIHFW LV GHSHQGHQW RQ WKH DFRXVWLF WUDQVPLVVLRQ
GLUHFWLRQ� 7KH VRXQG ZDYHVZLOO IROORZ D SDWK IURP WKH VXUIDFH WR
WKH VHDEHG GHSHQGLQJ RQ VDOLQLW\ DQG WHPSHUDWXUH OD\HUV�

7KHUH PLJKW EH VHYHUDO GLIIHUHQW OD\HUV ZLWK GLIIHUHQW
FKDUDFWHULVWLFV IURP WKH VXUIDFH WR WKH VHDEHG� :KHQ WKH VRXQG
ZDYHV SDVV WKURXJK OD\HUV RI GLIIHUHQW WHPSHUDWXUH DQG�RU
VDOLQLW\� WKH UD\V ZLOO EH EHQW� DQG WKH FKDQJHV UHIOHFWHG LQ WKH
VRXQGYHORFLW\� ,W LV WKH GLIIHUHQW WHPSHUDWXUH OD\HUV WKDW FDXVH UD\
EHQGLQJ� QRW WKH WHPSHUDWXUH LWVHOI�

:KHQ WKHYHORFLW\ LQFUHDVHV IURPWKH VXUIDFH WR WKHERWWRP�KLJKHU
VDOLQLW\ DQG�RU WHPSHUDWXUH�� WKH VLJQDO SDWK ZLOO EH EHQW XS�
:KHQ WKHYHORFLW\GHFUHDVHV IURP WKH VXUIDFH WR WKH ERWWRP �ORZHU
VDOLQLW\ DQG�RU WHPSHUDWXUH�� WKH VLJQDO SDWK ZLOO EH EHQW GRZQ�

$ VRXQG YHORFLW\ SUREH FDQ EH ORZHUHG WR FDOFXODWH WKH VSHHG RI
VRXQG WKURXJK WKHVH OD\HUV� ,I LW LV UHTXLUHG� WKLV LQIRUPDWLRQ FDQ
EH DSSOLHG WR WKH +35 V\VWHP DQG XVHG WR FRPSHQVDWH IRU WKLV
HUURU�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ
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��� 6RXQG YHORFLW\
7KH VSHHG RI VRXQG LQ ZDWHU LV GHSHQGLQJ RQ VDOLQLW\ DQG
WHPSHUDWXUH� 7KH VSHHG LQFUHDVHV ZLWK ZDUPHU ZDWHU
WHPSHUDWXUH DQG GHFUHDVHV ZLWK FRROHU ZDWHU�

7\SLFDO YDOXH IRU WKH VDOLQLW\ LQ WKH 1RUWK 6HD LV �������� :LWK D
WHPSHUDWUXUH RI ��& WKH VRXQG YHORFLW\ LV DERXW ���� P�V� ,Q
ZDUPHU DUHDV� ZLWK D ZDWHU WHPSHUDWXUH RI ���& DQG WKH VDPH
VDOLQLW\� WKH VRXQG YHORFLW\ PLJKW EH ���� P�V�

7KH VSHHGRI VRXQG LQ DLU LV ���P�V� LQ VWHHO ����P�V DQG IRU OLJKW
WKH VSHHG LV �����������P�V �������� NP�V��



+\GUR DFRXVWLFV �� 6RXQG LQ ZDWHU

���������$

��� 6RXQG YHORFLW\ SURILOH
7KH PHDQ VRXQG YHORFLW\ LV XVHG WR FDOFXODWH WKH UDQJH� ZKLOH WKH
WUDQVGXFHU VRXQG YHORFLW\ LV XVHG WR FDOFXODWH WKH GLUHFWLRQ DQJOHV
WR WKH WUDQVSRQGHUV� 8VLQJ WKH WUDQVSRQGHU·V GHSWK IXQFWLRQ� LI
DYDLODEOH� ZLOO JLYH D PRUH DFFXUDWH SRVLWLRQ FDOFXODWLRQ WR WKH
WUDQVSRQGHU� ,I WKH UD\ EHQGLQJ HIIHFWV LV VLJQLILFDQW�

7KH ILJXUH VKRZV DQ H[DPSOH RI D SURILOH� 2Q WKH SLFWXUH WR WKH OHIW
\RX FDQ VHH WKH VRXQG SURILOH� 7KH YHORFLW\ DW WKH VXUIDFH LV WKH
VDPH DV DW WKH VHDEHG EXW \RX FDQ VHH D VXGGHQ LQFUHDVH LQ WKH
YHORFLW\ GRZQ WR ��P IROORZHG E\ D GHFUHDVH IURP ��P� 7KH
FKDQJHV DUH FDXVHG E\ WKH GLIIHUHQW WHPSHUDWXUH DQG VDOLQLW\
OD\HUV�

7KH VXGGHQ FKDQJH LQ WKH VRXQG SURILOH LV DOVR IRXQG RQ WKH UD\
WUDFH SLFWXUH WR WKH ULJKW�

VALUE    POSITION

SYSTEM

SOUND VELOCITY

SOUND DATA       :
DISPLAY DATA

DRAWING
TRANSD. DEPTH :
SOUND V. LOW    :
SOUND V. HIGH   :
UPPER DEPTH    :
LOWER DEPTH   :
RANGE RAY DIAG:
RAY START          :
RAY STOP            :
RAY STEP            :

(17(5

SIMRAD     HPR 418
941028       11:02:14 

PROFILE

PROFILE
5.0m

1470m/s
1505m/s

0m
200m
800m

3°
89°
3°

Off line                           Nc                            Nc                           Nc

0

100

200

CALC, Oslofjorden  26 okt                                                  MEAN :  1482.19
1470                                 SOUND PROFILE                                         1505

VALUE    POSITION

SYSTEM

SOUND VELOCITY

SOUND DATA       :
DISPLAY DATA

DRAWING
TRANSD. DEPTH :
SOUND V. LOW    :
SOUND V. HIGH   :
UPPER DEPTH    :
LOWER DEPTH   :
RANGE RAY DIAG:
RAY START          :
RAY STOP            :
RAY STEP            :

(17(5

SIMRAD     HPR 418
941028       11:03:54 

COM 2 RX ERROR                       32

PROFILE

PROFILE
5.0m

1470m/s
1500m/s

0m
100m
700m

60°
89°

1°

Off line                           Nc                            Nc                           Nc

0

50

100

  CALC, Oslofjorden  26 okt                                              
0                                 RAY DIAGRAM                                              700

(C D3175)

7KH UD\ WUDFH WHOOV XV LW LV GLIILFXOW WR KDYH DQ\ GLUHFW FRQWDFW ZLWK
D WUDQVSRQGHU LQ WKH DUHD DW �������� P UDQJH DQG ������ P GHSWK�
VLQFH DOO WKH UD\V DUH EHQW GRZQ WR WKH VHDEHG RU XS WR WKH VXUIDFH�
7KLV DUHD LV LQ WKH WKHRU\ FDOOHG ´7KH VKDGGRZ ]RQHµ�

��� %DQGZLGWK
:H RSHUDWH ZLWK GLIIHUHQW EDQGZLGWKV IRU GLIIHUHQW WUDQVGXFHUV
DQG IRU GLIIHUHQW ILOWHUV XVHG LQ WKH KDUGZDUH�

$ WUDQVGXFHU PD\ KDYH D EDQGZLGWK RI DSSUR[� �����+] EXW
LQVLGH WKH WUDQVFHLYHU WKHUH DUH ILOWHUV RSHUDWLQJ ZLWK VPDOOHU
EDQGZLGWKV�

2XWVLGH WKLV IUHTXHQF\ EDQG WKH VHQVLWLYLW\ GURSV� ,I ZH LQFUHDVH
DQG GHFUHDVH WKH IUHTXHQF\ XQWLO WKH VHQVLWLYLW\ KDV GURSSHG �G%�
WKH GLIIHUHQFH EHWZHHQ WKH WZR IUHTXHQFLHV LV FDOOHG WKH
EDQGZLGWK� $ W\SLFDO GHWHFWLRQ EDQGZLGWK IRU WKH +L3$3 V\VWHP
LV ��� +] DQG IRU WKH +35��� V\VWHP ���+]�

,Q RUGHU WR HVWDEOLVK D PRUH DFFXUDWH GHWHFWLRQ RI SXOVH WLPH
DUULYDO� SDUDOOHO GHWHFWLRQ ZLWK L�H� ����+] LV XVHG�
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��� )XQGDPHQWDO SDUDPHWHUV

� ²  ZDYHOHQJWK �PHWHU�

�� GLVWDQFH EHWZHHQ WZR PD[LPD RQ WKH ZDYH

� I  IUHTXHQF\ �KHUW]�

�� WKH QXPEHU RI PD[LPD ZKLFK SDVV SHU VHFRQG

� j  SKDVH GLIIHUHQFH �E�

�� WKH GLVWDQFH EHWZHHQ WZR PD[LPDV IURP WZR GLIIHUHQW
VLJQDOV

� F  VRXQG YHORFLW\ �P�V�

�� WKH GLVWDQFH RQH PD[LPD WUDYHOV LQ RQH VHFRQG

� 7  SHULRG �V�

�� WKH WLPH EHWZHHQ WZR PD[LPD

� º  SXOVHOHQJWK �V�

�� WKH WLPH GXUDWLRQ RI RQH SXOVH

� Q  QXPEHU

�� WKH QXPEHU RI SHULRGV

� ,  LQWHQVLW\ �:�P��

�� WKH HQHUJ\ SDVVLQJ WKURXJK D XQLW DUHD SHU VHFRQG

� S  SUHVVXUH �1�P��

�� WKH SUHVVXUH DW DQ DUHD SHU VTXDUH PHWHU

�� � SDVFDO �3D� � 1HZWRQ�P�

�� � ³3D  �������� 3D ����� 3D

:H KDYH WKHVH HTXDWLRQV EHWZHHQ VRPH RI WKH SDUDPHWHUV�

F ² 
 I

7 ��I
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([DPSOH�

7ZR SXOVHV DUH WUDQVPLWWHG LQWR WKH ZDWHU ZLWK D WLPH GHOD\ RI
��PV �����V��

7KH ILUVW SXOVH KDV WKH IUHTXHQF\ �����+]�

7KH VHFRQG SXOVH KDV WKH IUHTXHQF\ �����+]�

:KDW LV WKH ZDYHOHQJWK ZLWK WKHVH IUHTXHQFLHV"

² F�I ���������� ������P ����FP�

² F�I ���������� ������P ����FP�

+RZ ORQJ DUH WKH GLIIHUHQW SHULRGV"

7 ��I ������� ��������V ������PV�

7 ��I ������� ��������V ������PV�

+RZ IDU DZD\ LV WKH ILUVW SXOVH ZKHQ WKH VHFRQG LV WUDQVPLWWHG"

oU F
oW ����
���� ��P

���� :KDW LV G%"
7KH GHVLEHO �G%� LV D GLPHQVLRQOHVV XQLW IRU UHSUHVHQWLQJ WKH UDWLR
RI WZR YDOXHV�

,Q WKH FDVH RI HOHFWULFDO SRZHU ZH KDYH� Q �� ORJ�S��S��

([DPSOHV�

S� �: S� ���: Q ����G% UH �:

S� �: S� �: Q �G% UH �:

S� �: S� �:� Q �G% UH �:

,I ZH GRXEOH WKH SRZHU ZH LQFUHDVH WKH UDWLR ZLWK �G%�
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���� 7KH VRQDU HTXDWLRQ
2QH RI WKH FULWLFDO IDFWRUV LQ WKH +35 V\VWHPV DUH WKH 6LJQDO WR
1RLVH UDWLR� 6�1� 7KH 6RQDU (TXDWLRQ EHORZ VWDWHV WKH 6LJQDO WR
1RLVH UDWLR� $V ORQJ DV WKH QRLVH LV FRPLQJ IURP RXWVLGH WKH PDLQ
OREH RI WKH UHFHLYLQJ WUDQVGXFHU� WKH µ'LUHFWLYLW\ ,QGH[� ',µ IDFWRU
RI WKH WUDQVGXFHU UHGXFHV WKH QRLVH LQ WKH V\VWHP�

6�1 6R��1

ZKHUH� 6R 6/��7/

1 1R�%:��',

� 6�1 LV WKH VLJQDO WR QRLVH UDWLR

� 6R LV WKH VRXUFH OHYHO DW WKH UHFHLYHU WUDQVGXFHU

� 1 LV WKH WRWDO QRLVH HQHUJ\ DW WKH WUDQVGXFHU

� 6/ LV WKH WUDQVSRQGHU VRXUFH OHYHO LQ WKH DFWXDO GLUHFWLRQ

� 7/ LV WKH WRWDO WUDQVPLVVLRQ ORVV IURP WUDQVSRQGHU WR YHVVHO

� 1R LV WKH DPELHQW QRLVH VSHFWUXP OHYHO DW WKH WUDQVGXFHU

� %: LV WKH V\VWHPV EDQGZLGWK

� ', LV WKH WUDQVGXFHUV GLUHFWLYLW\

)URP SUHYLRXV FKDSWHUV ZH NQRZ WKHVH HTXDWLRQV�

� 7/ 7/V�7/D ��ORJ5������5

ZKHUH 5 LV WKH GLVWDQFH EHWZHHQ WKH WUDQVSRQGHU DQG WKH +35
WUDQVGXFHU�

� 1 1RWKUXVWHU��7/WKUXVWHU��WUDQVGXFHU 1RWKUXVWHU�����ORJU������U�

ZKHUH 1RWKUXVWHU LV DFWXDO WKUXVWHU QRLVH DQG U LV WKH GLVWDQFH
EHWZHHQ WKH WKUXVWHU DQG WKH +35 WUDQVGXFHU�

� %: ��ORJ %

ZKHUH % LV EDQGZLGWK LQ +]

)URP WKH VRQDU HTXDWLRQ� LW LV SRVVLEOH WR HVWDEOLVK WKH PD[LPXP
UDQJH WR D WUDQVSRQGHU� RU WKH PD[LPXP DOORZHG QRLVH IURP
WKUXVWHUV HWF�
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([DPSOH�

9HVVHO ZLWK PDLQ WKUXVWHUV

0HGLXP EHDP WUDQVGXFHU

637��� WUDQVSRQGHU

5 ���� PHWUH �GLVWDQFH IURP WUDQVGXFHU WR WUDQVSRQGHU�

U �� PHWUH �GLVWDQFH IURP PDLQ WKUXVWHU WR WUDQVGXFHU�

6�1 6R��1

ZKHUH� 6R 6/��7/

1 1R�%:��',

� 6/ WDNHQ IURP SURGXFW GHVFULSWLRQ� ���G%

� 7/ 7/V�7/D ��ORJ5������5 

��ORJ����������
���� ��
��� ��G%

� 1R 1RWKUXVWHU��7/WKUXVWHU��WUDQVGXFHU 1RWKUXVWHU�����ORJU������U� 

�������� ORJ��������
��� ��������
��������� ���������� ��G%

� %: �� ORJ% �� ORJ��� ��
��� ��G%

� ', IURP WDEOH DW QH[W SDJH �G%

6R 6/��7/ ������� ���G%

1 1R�%:��', �������� ���G%

6�1 6R��1 �������� ��G%

7KH VLJQDOQRLVH UDWLR LV VPDOOHU WKDQ��G% DQGZHPLJKWKDYH VRP
SUREOHPV ZKHQ ZH XVH WKLV V\VWHP�

7R LPSURYH WKH 6�1 ZH FDQ�

� ,QFUHDVH VRXUFH OHYHO IURP WKH WUDQVSRQGHU

� 8VH DQRWKHU WUDQVSRQGHU W\SH ZLWK KLJKHU VRXUFH OHYHO

� 8VH DQRWKHU WUDQVGXFHU ZLWK EHWWHU GLUHFWLYLW\

�VXFK DV WKH QDUURZ EHDP WUDQVGXFHU RU WKH +L3$3�

� 'HFUHDVH WKH WKUXVWHU QRLVH

� 0RXQW WKH WUDQVGXFHU VRPHZKHUH HOVH DW WKH YHVVHO

$V \RX VHH WKHUH DUH VHYHUHO IDFWRUV WR KDYH LQ PLQG ZKHQ
FRQILJXUDWLQJ DQG XVLQJ WKH GLIIHUHQW V\VWHPV�
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7KH IROORZLQJ WDEOH VKRZV VRPH RI WKH GLIIHUHQW V\VWHP
SDUDPHWHUV IRU XVLQJ LQ WKH 6RQDU (TXDWLRQ�

6\VWHP XQLW ', %: 6/

66%/ 1% ��G% ��G%����+]�

66%/ 0% �G%

66%/ :% �G%

+L3$3 ������G% ��G%����+]�

/%/ 1% ��G% ��G%����+]��1DUURZ DUUD\�

/%/ :LGH EHDP �G% ��G%����+]��:LGH DUUD\�

7UDQVSRQGHU 637��� ��� G%

7UDQVSRQGHU 637��� ��� G%

7UDQVSRQGHU 037�����6 �/%/� ��� G%

7UDQVSRQGHU 037�����6 �/%/� ��� G%

1RWKUXVWHU  ��� G% UHO � ³3D �VT +] DW � PHWHU GLVWDQFH LQ WKH ��
N+] EDQG�
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%ODQN SDJH
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%ODQN SDJH



7UDQVGXFHUV

���������$

� 75$16'8&(56

��� :KDW LV D WUDQVGXFHU"
$ WUDQVGXFHU LV DQ DQWHQQD� ORXGVSHDNHU DQG PLFURSKRQH LQ RQH�
,W FRQYHUWV HOHFWULFDO HQHUJ\ WR DFRXVWLF HQHUJ\ DQG YLFH YHUVD� $
WUDQVGXFHU LV LQ RWKHU ZRUGV DQ DFRXVWLF WUDQVPLWWHU DQG UHFHLYHU�

$ WUDQVGXFHU PLJKW ORRN OLNH RQH RI WKHVH�

7KH WUDQVGXFHUV LQ WKH ILJXUH DUH�

7UDFNLQJ� +L3$39� 1DUURZ %HDP� 3RUWDEOH DQG 6WDQGDUG�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ
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��� 6LQJOH HOHPHQW WUDQVGXFHUV

����� ,QWURGXFWLRQ
$ W\SLFDO GHVLJQ RI D WUDQVGXFHU HOHPHQW KDV D FLUFXODU RU VTXDUH
DOXPLQLXP KHDG� D SLH]RFHUDPLF ULQJ LQ WKH PLGGOH� D FLUFXODU
EURQ]H RU VWHHO WDLO DQG D FHQWUH EROW WR NHHS WKHSDUWV WRJHWKHU� 7KH
GLPHQVLRQV DQG WKHPDWHULDOV DUH FKRVHQ WR WR JLYH WKH HOHPHQW WKH
UHTXLUHG UHVRQDQFH IUHTXHQF\� 7KH ORZHU WKH IUHTXHQF\� WKH ODUJHU
WKH HOHPHQW PXVW EH� 6ROGHULQJ HDUV DUH LQFOXGHG IRU HOHFWULFDO
FRQQHFWLRQ�

����� 3LH]RHOHFWULF FHUDPLF ULQJ
7KHUH DUH D QXPEHU RI PDWHULDOV KDYLQJ WKH DELOLW\ WR FRQYHUW
HOHFWULF HQHUJ\ WR DFRXVWLF� DQG YLFH YHUVD� 7RGD\� SLH]RHOHFWULF
FHUDPLFV LV WKHPRVWZLGHO\ XVHGPDWHULDO� ,W LV RIWHQ UHIHUUHG WR DV
SLH]RFHUDPLFV� $Q DOWHUQDWLQJ YROWDJH� DSSOLHG WR HOHFWURGHV RQ
WZRRSSRVLWH VLGHV RI DSLH]RHOHFWULFGLVF� FDXVHV WKHGLVF WRYLEUDWH
DQG WKXV UDGLDWH VRXQG ZDYHV�

9LFH YHUVD� LI WKH SLH]RHOHFWULF GLVF LV SODFHG LQ D VRXQG ILHOG DQG
VHW LQWR YLEUDWLRQV� LW JHQHUDWHV DQ HOHFWULF YROWDJH DFURVV WKH GLVF�
3LH]RHOHFWULF FHUDPLFV LV PDQXIDFWXUHG LQ D YDULHW\ RI VL]HV DQG
VKDSHV �GLVFV� ULQJV� WXEHV� VSKHUHV� IRU DSSOLFDWLRQ LQ YDULRXV
WUDQVGXFHU W\SHV�

:H WU\ WR ILQG D FHUDPLF ZLWK D UHVRQDQFH IUHTXHQF\ VLPLODU� RU
YHU\ FORVH WR� WKH IUHTXHQF\ ZH ZDQW WR WUDQVPLW LQ WKH ZDWHU� ,Q
WKDW ZD\ LW WDNHV VPDOOHU HQHUJ\ WR PDLQWDLQ WKH YLEUDWLRQ�

����� &HQWHU EROW
7KH FHQWHU EROW NHHSV WKH SDUWV WRJHWKHU�

����� ,QVXODWLRQ
$Q LQVXODWLRQ LV DSSOLHG WR NHHS DQ HOHFWULFDO VHSDUDWLRQ�

����� 7DLO
7KH WDLO LV UDWKHU KHDY\DQGPDGHRIEURQ]HRU VWHHO� 7KHYLEUDWLRQV
IURP WKH FHUDPLFV ILQG LW YHU\ KDUG WR JR WKURXJK WKH KHDY\ WDLO�
,QVWHDG WKH YLEUDWLRQV JR WKH HDVLHU ZD\ WKURXJK WKH DOXPLQXP
KHDG�



7UDQVGXFHUV

���������$

����� $OXPLQLXP KHDG
7KHDOXPLQLXPKHDG LV WKHSDUW WKDW FUHDWHV WKH ORZ�KLJKSUHVVXUH
ZDYHV LQ WKHZDWHU� YLD D UXEEHU FRDWLQJ� 7KHKHDG LV YHU\ OLJKW DQG
WUDQVPLWV WKH YLEUDWLRQV YHU\ HDVLO\�

&HQWHU�EROW
,QVXODWLRQ

%URQ]H�WDLO

&HUDPLF�ULQJ

$OXPLQLXP�KHDG
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��� 0XOWL HOHPHQW WUDQVGXFHUV

����� ,QWURGXFWLRQ
,QVLGHDPXOWL HOHPHQW WUDQVGXFHU WKHUH DUH VHYHUDO HOHPHQWV� 7KH\
ZLOO VWDUW YLEUDWLQJ ZKHQ YROWDJH LV DSSOLHG DQG WUDQVPLW VRXQG
ZDYHV ZLWK FRUUHFW IUHTXHQF\� DQG ZKHQ WKH SXOVHV IURP WKH
WUDQVSRQGHU DUH UHFHLYHG� WKH HOHPHQWV VWDUW JHQHUDWLQJ YROWDJH�

:H FDQ XVH RQH HOHPHQW RU JURXSV RI HOHPHQWV� ,W JLYHV XV WKH
RSWLRQ WR SURGXFH GLIIHUHQW EHDP VKDSHV XVLQJ WKH VDPH
WUDQVGXFHU�

$QH[DPSOHRI DPXOWL HOHPHQW WUDQVGXFHU LV WKH+L3$3� ,W FRQWDLQV
PRUH WKDQ ��� HOHPHQWV�



7UDQVGXFHUV
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����� $SSOLFDWLRQV IRU PXOWL HOHPHQW
WUDQVGXFHUHUV

� 6LQJOH EHDP WUDQVGXFHUV VXFK DV LQ WUDQVSRQGHUV

� 6SOLW EHDP WUDQVGXFHUV VXFK DV LQ VWDQGDUG WUDQVGXFHUV

� 3KDVHG DUUD\V XVHG LQ ILVKHU\ WUDQVGXFHUV

� 6RQDUV

����� :K\ PXOWL HOHPHQW"
� +LJK HIILFLHQF\

� +LJK UHOLDELOLW\

� 0HFKDQLFDOO\ VWURQJ

� /RZ LPSHGDQFH XQUHODWHG WR FDEOH OHQJWK ��� 2KP�

� /RZ VLGH OREHV

� /RZ EDFN UDGLDWLRQ
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��� 'LIIHUHQW EHDP VKDSHV
:H RSHUDWH ZLWK VHYHUDO EHDP VKDSHV� 7KH EHDP DQJOH PLJKW
YDULDWH VRPH ZLWKLQ WKH GLIIHUHQW EHDP VKDSHV�

� :LGH EHDP

� 0HGLXP EHDP

� 1DUURZ EHDP

� 7UDFNLQJ EHDP

Operation area for the wide, medium, narrow and tracking narrow transducer

Tracking
narrow

(CD3402)

Wide

Medium

Narrow

$OVR QRWLFH WKDW WKH QDUURZHU EHDP WKH ORQJHU UDQJH�

����� +RZ WR WUDQVPLW DQG UHFHLYH GLIIHUHQW
EHDP VKDSHV

7KH EHDP DQJOH LV GHWHUPLQHG E\ WKH VL]H RI WKH WUDQVGXFHU KHDG
UHODWLYH WR WKH ZDYHOHQJWK� $ VPDOO WUDQVGXFHU ZLOO SURGXFH D
ZLGH EHDP DQG D ODUJH WUDQVGXFHU ZLOO SURGXFH D QDUURZ EHDP�

7R WUDQVPLW D ZLGH EHDP IURP D VWDQGDUG WUDQVGXFHU ZH FDQ XVH
RQH HOHPHQW� )RU QDUURZ EHDPV ZLWK WKH VDPH WUDQVGXFHU ZH FDQ
OHW � HOHPHQWV WUDQVPLW RU UHFHLYH DW WKH VDPH WLPH�

,Q WKH QDUURZ EHDP WUDQVGXFHU ZH OHW �� HOHPHQWV
WUDQVPLW�UHFHLYH DW WKH VDPH WLPH�

7KH+L3$3XVHV �HOHPHPW IRU DZLGHEHDP�)RUQDUURZEHDPV WKH
+L3$3 XVHV �� JURXSV RI � HOHPHQWV�

:HFDQ DOVR DGMXVW WKH VRXUFH OHYHO WR FUHDWH GLIIHUHQW EHDPZLGWKV�
6RXUFH OHYHO LV WKH VRXQG SUHVVXUH WUDQVPLWWHG LQWR WKH ZDWHU� 7KH
KLJKHU VRXUFH OHYHO WKH QDUURZHU EHDP�

$QRWKHU H[DPSOH RI D PXOWLHOHPHQW WUDQVGXFHU LV WKH WUDFNLQJ
WUDQVGXFHU ZLWK PRUH WKDQ �� HOHPHQWV LQVLGH�



7UDQVGXFHUV
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,Q WKH WUDQVGXFHUV WKH LQWHUQDO GLVWDQFHV EHWZHHQ WKH HOHPHQWV DUH
IL[HG DQG VSOLW LQWR WKUHH JURXSV� FDOOHG ;� < DQG 5HI� ; LV IRU WKH
DWKZDUWVKLS D[LV� < LV IRU WKH DORQJVKLS D[LV DQG 5HI� LV XVHG DV D
UHIHUHQFH HOHPHQW IRU WKH WLPH GHOD\ PHDVXUHPHQW �H[SODLQHG
ODWHU��

7KH VWDQGDUG WUDQVGXFHU XVHV WKH VDPH W\SH RI HOHPHQWV LQ WKH
WUDQVPLWWHU VHFWLRQ DV LQ WKH UHFLHYHU VHFWLRQ RI WKH WUDQVGXFHU� 7KH
HOHPHQWV DUH VTXDUH�

7KH QDUURZ EHDP WUDQVGXFHU XVHV VTXDUH UHFHLYHU HOHPHQWV DQG
D FLUFOH VKDSHG WUDQVPLWWHU HOHPHQW VXFK DV LQ WKH ILJXUH�
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��� 'LIIHUHQW WUDQVGXFHU W\SHV
1RWH � $OO WKH YDOXHV EHORZ DUH IRU LQIRUPDWLRQ RQO\ DQG PD\ EH FKDQJHG

ZLWKRXW IXUWKHU QRWLFH�

����� 1DUURZ EHDP WUDQVGXFHU
7UDQVPLWWHU� ZLGH ����

5HFHLYHU� ZLGH ����� QDUURZ  ����

$FFXUDF\� � �� RI VODQW UDQJH LQ ZLGH EHDP�

� �� RI VODQW UDQJH LQ QDUURZ EHDP�

����� 6WDQGDUG WUDQVGXFHU
7UDQVPLWWHU� ZLGH ����

5HFHLYHU� ZLGH ����� PHGLXP � ���

$FFXUDF\� � �� RI VODQW UDQJH LQ ZLGH EHDP�

� �� RI VODQW UDQJH LQ QDUURZ EHDP�

����� +LSDS WUDQVGXFHU
7UDQVPLWWHU� ZLGH ����

5HFHLYHU� ZLGH ����� QDUURZ ���

$FFXUDF\� � ����

� ��� P

����� 3RUWDEOH WUDQVGXFHU
7UDQVPLWWHU� ZLGH ����

5HFHLYHU� ZLGH ����

$FFXUDF\� � �� RI VODQW UDQJH LQ QDUURZ EHDP�

����� 'XQFNLQJ WUDQVGXFHU �7HOHPHWU\ RQO\�
7UDQVPLWWHU� ZLGH ����� QDUURZ ����

5HFHLYHU� ZLGH ����� QDUURZ ����

����� 7UDFNLQJ WUDQVGXFHU
7UDQVPLWWHU� KRUL]RQWDO ����

5HFHLYHU� ZLGH ����� QDUURZ ����

$FFXUDF\� � �� RI VODQW UDQJH LQ QDUURZ EHDP�

� HOHFWURQLFDOO\ VWHHUHG QDUURZ EHDPV FRYHU WKH DUHD IURP
KRUL]RQWDO WR YHUWLFDO� $ PHFKDQLFDO V\VWHP WXUQV WKH WUDQVGXFHU
KHDG ���� KRUL]RQWDO\ ZLWKLQ � VHFRQGV �



7UDQVGXFHUV
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����� 5HFHLYHU EHDPZLGWK IRU VRPH
WUDQVGXFHUV

Duncking in wide beam

Standard in medium beam

Duncking in narrow beam

HiPAP, Narrow & Tracking In narrow beam

HiPAP in narrow beam

Standard, Narrow, Portable & Tracking in wide beam
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��� %HDPZLGWK DQG EHDP SDWWHUQ
7KH EHDPSDWWHUQ RI D WUDQVGXFHU� LQ WKH WUDQVPLW PRGH� GHVFULEHV
KRZ WKH VRXQG HQHUJ\ LV UDGLDWHG LQWR GLIIHUHQW GLUHFWLRQV� 7KH
EHDPSDWWHUQ LVPRVW RIWHQ GUDZQ DV D SRODU SORW� UHSUHVHQWLQJ WKH
UDGLDWLRQ ��� GHJUHHV DURXQG LQ RQH SODQH WKURXJK WKH EHDP D[LV�
$ FRPSOHWH SUHVHQWDWLRQ RI WKH EHDP SDWWHUQ GHPDQGV D
WKUHH��GLPHQVLRQDO SORW� )RU UHFWDQJXODU WUDQVGXFHUV LW LV FRPPRQ
SUDFWLFH WR SUHVHQW WZR SRODU SORWV� RQH DORQJ WKH ORQJHU VLGH DQG
RQH DORQJ WKH VKRUWHU VLGH� )RU FLUFXODU WUDQVGXFHUV RQH SRODU SORW
JLYHV DOO QHFHVVDU\ LQIRUPDWLRQ� EHFDXVH DOVR WKH EHDP SDWWHUQ LV
FLUFXODU�

,PSRUWDQW IHDWXUHV LQ WKH EHDP SDWWHUQ LV WKH PDLQ OREH� WKH VLGH
OREHV DQG WKH EDFN UDGLDWLRQ� 7KH WUDQVGXFHU EHDPZLGWK LV
GHILQHG DV WKH DQJOH EHWZHHQ WKH WZR SRLQWV ZKHUH WKH UDGLDWLRQ
LV � G% GRZQ IURP WKH PD[LPXP OHYHO�

3LH]R��FHUDPLF WUDQVGXFHUV KDYH WKH VDPH EHDP SDWWHUQ LQ WKH
WUDQVPLWPRGHDQG WKH UHFHLYHPRGH�:KHQ WKH WUDQVGXFHU LVXVHG
DV D UHFHLYHU� WKH EHDP SDWWHUQ SUHVHQWV WKH WUDQVGXFHU VHQVLWLYLW\
IRU VRXQG FRPLQJ IURP WKH GLIIHUHQW GLUHFWLRQV�

,Q PRVW DSSOLFDWLRQV WKH VLGH OREHV DUH XQZDQWHG� 7UDQVGXFHU
WDSHULQJ LV D WHFKQLTXH IRU UHGXFLQJ WKH VLGH OREH OHYHO� ,Q D
PXOWL��HOHPHQW WUDQVGXFHU WKLV LV GRQH E\ JLYLQJ PRUH SRZHU WR
WKH FHQWUH HOHPHQWV WKDQ WR WKH HOHPHQWV RQ WKH SHULSKHU\� 7KH
WDSHULQJ LV SHUIRUPHG E\XWLOLVLQJ D WUDQVIRUPHUZLWK D QXPEHU RI
WDSV� FRQQHFWHG WR WKH GLIIHUHQW HOHPHQWV�

2QH RI WKH XQZDQWHG HIIHFWV RI WKH VLGH OREHV LV JKRVW HFKRHV� 7KDW
LV HFKRHVZKLFKGRQRWRULJLQDWH IURPWDUJHWVZLWKLQ WKHPDLQ OREH�
7KH\PD\ VKRZXS LQ D VLWXDWLRQZLWK D QHDUE\ ULVLQJ VORSH RQ WKH
ERWWRP� KLW E\ D VLGH OREH�



7UDQVGXFHUV
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%RWWRP GLVFULPLQDWLRQ LV RQH RI WKH IHZ DSSOLFDWLRQV ZKLFK
EHQHILW IURP ODUJH VLGH OREHV� 7KH PDLQ OREH KLW WKH ERWWRP ZLWK
DSSUR[LPDWHO\ �� GHJUHHV LQFLGHQW DQJOH� DQG JLYHV D VWURQJ DQG
VKRUW HFKR� 7KH VLGH OREHV KLW WKH ERWWRP DW VPDOOHU DQJOHV� ZKLFK
SURGXFHV GHOD\HG DQG ORQJHU HFKRHV� 7KH OHYHO RI WKHVH VLGH OREH
HFKRHV GHSHQGV XSRQ WKH W\SH RI WKH ERWWRP� $ IODW DQG VPRRWK
ERWWRP VKRZVZHDN VLGH OREH HFKRHV� ZKHUHDV DQ LUUHJXODU� VWRQ\
ERWWRP VKRZV VWURQJ VLGH OREH HFKRHV�

7KH EDFN��UDGLDWLRQ IURP D KXOO PRXQWHG WUDQVGXFHU LV GLUHFWHG
XSZDUGV� LQWR WKH YHVVHO� $W VRPH SRLQW LW PHHWV D VWHHO WR DLU
LQWHUIDFH� ZKHUH LW LV UHIOHFWHG GRZQZDUGV DQG UHFHLYHG E\ WKH
WUDQVGXFHU WKURXJK WKH EDFN OREH�

��� 7UDQVGXFHUV GLUHFWLYLW\
'LUHFWLYLW\ LV D PHDVXUHPHQW RQ EHDPZLGWK DQG PHDVXUHG LQ
··G%··� :H FDQ DOVR ORRN DW LV DV D IDFWRU ZKLFK GHVULEHV KRZ ZHOO
WKH WUDQVGXFHU QHJOHFW QRLVH IURP RXWVLGH WKH EHDP�

:LWK UHIHUHQFH WR WUDQVPLVVLRQ� WKH GLUHFWLYLW\ IDFWRU RI D
WUDQVGXFHU LV GHILQHG E\�

'  ,R � ,P

', ��ORJ' �WR JHW WKH IDFWRU LQ GHVLEHO�

,R LV WKH UDGLDWHG LQWHQVLW\ DW WKH EHDP D[LV�

,P LV WKH PHDQ LQWHQVLW\ IRU DOO GLUHFWLRQV �LQFOXGLQJ
EDFN��UDGLDWLRQ�� %RWK LQWHQVLWLHV DUH PHDVXUHG DW WKH VDPH
GLVWDQFH IURP WKH WUDQVGXFHU�

7KH PHDQ LQWHQVLW\� ,P� LV HTXDO WR WKH LQWHQVLW\ IURP DQ
RPQLGLUHFWLRQDO VRXUFH� JLYHQ WKH VDPH SRZHU� DQG KDYLQJ WKH
VDPH HIILFLHQF\ DV WKH WUDQVGXFHU� 7KH GLUHFWLYLW\ IDFWRU FRXOG
WKHUHIRUH DOVR EH GHILQHG DV WKH UDWLR EHWZHHQ WKH UDGLDWHG
LQWHQVLW\ DW WKH EHDP D[LV DQG WKH LQWHQVLW\ RI DQ RPQLGLUHFWLRQDO
VRXUFH�

7\SLFDO YDOXHV IRU VRPH WUDQVGXFHUV DUH�

���� EHDP ', �G% �VSKHULFDO EHDP�

���� EHDP ', � G% �KDOI VSKHULFDO EHDP�

���� EHDP ', �G% �ZLGH EHDP�

��� EHDP ', � G% �PHGLXP EHDP�

��� EHDP ', �G% �PHGLXP EHDP�

��� EHDP ', ��G% �QDUURZ EHDP�

7KH QDUURZHU WKH EHDP� WKH KLJKHU WKH GLUHFWLYLW\ IDFWRU�

7KH QDUURZHU EHDP� WKHPRUH WUDQVPLWWHG HQHUJ\  KLJKHU 6RXUFH
/HYHO�
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��� &DYLWDWLRQ
&DYLWDWLRQ LV ZKHQ WKH WUDQVGXFHU IDFH VWDUWV ··ERLOLQJ··� 6RPH RI
WKHZDWHU EHFRPHVJDVV� DQGEXEEOHV DUH FUHDWHGRQ WKH WUDQVGXFHU
IDFH DQG LQWHUPLWWHQW HFKR SUHVHQWDWLRQ�

&DYLWDWLRQ WUHVKROG LV WKH WUDQVGXFHUV XSSHU OLPLW WR FRQYHUW
HOHFWULFDO SRZHU WR DFRXVWLF SRZHU �6RXUFH /HYHO��

��� 7UDQVPLWWLQJ IUHTXHQFLHV
7KH +35 WUDQVGXFHUV WUDQVPLW ZLWK IUHTXHQFLHV LQ WKHVH EDQGV�

0HGLXP IUHTXHQF\ EDQG �0)� �� N+]

/RZ IUHTXHQF\ EDQG �/)� ��N+]

���� 6RXUFH /HYHO
7KH VRXUFH OHYHO �6/� RI D WUDQVGXFHU LV WKH VRXQG SUHVVXUH LQ WKH
WUDQVPLWWHU SXOVH DW WKH EHDP D[LV � PHWUH IURP WKH WUDQVGXFHU
KHDG�

)RU RXU WUDQVGXFHUHV WKH 6/ DUH IURP ���G% WR ���G%

���� :KHUH LV WKH WUDQVGXFHU PRXQWHG"
)RU +35 V\VWHPV LW LV QRUPDOO\ SODFHG RQERDUG D YHVVHO DSSUR[�
� P EHORZ WKH NHHO� ,W LV PRXQWHG RQ D SROH� ZKLFK LV UHPRWHO\
RSHUDWHG IURP WKH EULGJH DQG�RU FRQWURO URRP�



7UDQVGXFHUV
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%ODQN SDJH
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%ODQN SDJH



7UDQVSRQGHUV
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� 75$16321'(56
$OO WKH 6LPUDG WUDQVSRQGHUV DQG UHVSRQGHUV DUH GHVLJQHG IRU XVH
ZLWK WKH 6LPUDG +35 DQG +L3$39 V\VWHPV�

��� :KDW LV D WUDQVSRQGHU"
$ WUDQVSRQGHU LV DQ DFRXVWLF UHFHLYHU�WUDQVPLWWHU SODFHG RQ WKH
VHDEHG� RU RQERDUG DQ 529 RU DQ\ RWKHU VWUXFWXUH WR EH
SRVLWLRQHG�

7KH WUDQVSRQGHU LV WULJJHUHG IURP WKH YHVVHO XVLQJ DFRXVWLF
VLJQDOV� DQG ZLOO LQ QRUPDO RSHUDWLRQ RQO\ DQVZHU LI \RX
LQWHUURJDWH LW IURP WKH YHVVHO�

7KH WUDQVSRQGHUV DUH VXSSOLHG ZLWK GLIIHUHQW WUDQVGXFHU KHDGV
UHFHLYLQJ�WUDQVPLWWLQJ LQ GLIIHUHQW EHDPZLGWKV�

7KH SRZHU VRXUFH LQ DQ 529 WUDQVSRQGHU ZLOO QRUPDOO\ XVH
UHFKDUJHDEOH EDWWHULHV RU H[WHUQDO SRZHU� ZKLOH RWKHU IL[HG
WUDQVSRQGHU ORFDWLRQV ZLOO XVH /LWKLXP EDWWHULHV WR LQFUHDVH WKH
OLIHWLPH DQG VDYH UHFRYHU\ FRVW�

$ WUDQVSRQGHU PLJKW ORRN OLNH RQH RI WKHVH�

��� :KDW LV D UHVSRQGHU
$ UHVSRQGHU LV DQ DFRXVWLF WUDQVPLWWHU� EXW LW LV WULJJHUHG E\ DQ
HOHFWULF SXOVH WKURXJK WKH 529 XPELOLFDO� %\ XVLQJ UHVSRQGHUV
ZH FDQ EH VXUH WKDW LQWHUIHUHQFH RI DFRXVWLF WULJJHULQJ LV DYRLGHG�
�([DPSOH URFN GXPSLQJ YHVVHOV��

7KH UHVSRQGHUV DUH RIWHQ XVHG RQ 529V � RQ WKH WRZHG ILVKHV RQ
VHLVPLF YHVVHOV� 7KH UHVSRQGHUV DUH XVXDOO\ SRZHUHG E\ WKH529�
EXW FDQ DOVR UXQ RQ EDWWHULHV�
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��� 0DLQ SDUWV IRU 037 DQG 637 WUDQVSRQGHUV
� &LUFXLW ERDUGV�

�� 7UDQVPLWWHU ERDUG �7[�

�� 5HFHLYHU ERDUG �5[�

�� 5HFHLYHU DPSOLILHU ERDUG

�� 0LFURFRQWUROOHU ERDUG

�� 0RWKHUERDUG

� %DWWHU\ SDFN

� 7UDQVGXFHU

� +RXVLQJ

� %RWWRP HQG FDS

Battery

Housing

Top
end cap

Bottom
end cap

Tx board

Rx board
Motherboard

Rx amplifier
board

Microcontroller
board

Transducer 180



7UDQVSRQGHUV
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��� 7UDQVSRQGHU PRGHOV

����� 0DLQ JURXSV
:H KDYH WKUHH PDLQ JURXSV RI WUDQVSRQGHUV�

� 037 0XOWLIXQFWLRQ 3RVLWLRQLQJ 7UDQVSRQGHU�

� 637 66%/ 3RVLWLRQLQJ 7UDQVSRQGHU�

� 537 529 3RVLWLRQLQJ 7UDQVSRQGHU�

037 7UDQVSRQGHU DUH XVHG LQ�

� /%/ SRVLWLRQLQJ

� $UUD\ FDOLEUDWLRQ

� 66%/ SRVLWLRQLQJ

� *HQHUDO WHOHPHWU\ FRPPDQGV 
�

637 7UDQVSRQGHUV DUH XVHG LQ�

� 66%/ SRVLWLRQLQJ

� *HQHUDO WHOHPHWU\ FRPPDQGV 
�

537 7UDQVSRQGHUV DUH XVHG LQ�

� 529 SRVLWLRQLQJ

� 7RZ��ILVK SRVLWLRQLQJ

�WKH 537 GRHV QRW KDYH WKH WHOHPHWU\ RSWLRQ�


� *HQHUDOO\ WHOHPHWU\ FRPPDQGV�

5HDG VHQVRU GDWD �GHSWK� WHPSHUDWXUH� LQFOLQDWLRQ�� DFRXVWLF
UHOHDVH� FKDQJH WS��FKDQQHO� VRXUFH OHYHO �� VWHSV RI � G%�� UHFHLYHU
VHQVLWLYLW\ �� VWHSV� ������� G%�

����� 0RGHO QDPH
7KH WUDQVSRQGHU PRGHO QDPH JLYH WKH XVHU LQIRUPDWLRQ DERXW
RSHUDWLQJ IUHTXHQF\� GHSWK UDWLQJ� WUDQVGXFHU EHDPZLGWK DQG
DQ\ RSWLRQ�

7KH WUDQVSRQGHU QDPH LV SXW WRJHWKHU OLNH WKLV�

7UDQVSRQGHU QDPH  0RGHO QDPH � 0RGHO QXPEHU � 2SWLRQV

0RGHO QDPHV

037 0XOWLIXQFWLRQ 3RVLWLRQLQJ 7UDQVSRQGHU

637 66%/ 3RVLWLRQLQJ 7UDQVSRQGHU �6XSHU 6KRUW %DVH /LQH�

537 529 3RVLWLRQLQJ 7UDQVSRQGHU �5HPRWH 2SHUDWHG 9HKLFOH�
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0RGHO QXPEHUV

�� GLJLW� � �� N+] �ORZ IUHTXHQF\�

� �� N+] �PHGLXP IUHTXHQF\�

�� GLJLW� � ���� PHWUH GHSWK UDWLQJ

� ���� PHWUH GHSWK UDWLQJ

� ���� PHWUH GHSWK UDWLQJ

�� GLJLW� � ���E EHDPZLGWK

� ���E EHDPZLGWK

� ���E EHDPZLGWK

� ���E EHDPZLGWK

� ���E EHDPZLGWK

2SWLRQV

&  &RPPDQGDEOH WUDQVSRQGHU

'  'HSWK VHQVRU

+  +HDGLQJ PDJQHWLF FRPSDVV

(  ([WHUQDO SRZHU

,  ,QFOLQRPHWHU

,,  ,QWHUQDO DQG H[WHUQDO LQFOLQRPHWHUV� �GLII� LQFOR� 73�

1  5HFKDUJHDEOH 1L&$' RU VHDO OHDG EDWWHU\ SDFN
Z�H[WHUQDO FRQQHFWRU

5  5HOHDVH PHFKDQLVP

6  6SOLW� VHSDUDWH WUDQVGXFHU DQG KRXVLQJ

7  7HPSHUDWXUH VHQVRU

/  /RQJ WXEH

6[  6KRUW WXEH

5VS  5HVSRQGHU

8  8QOLVWHG VSHFLDO YHUVLRQ� VHH SURGXFW GHVFULSWLRQ

'X%  'XDO %HDP

$LO  $QDORJXH LQWHUIDFH ORJJHU

6W  6WDLQOHVV 6WHHO KRXVLQJ



7UDQVSRQGHUV
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����� 7UDQVSRQGHU VHULHV

2000m

3000m

037

2000m

3000m

1000m
MPT 319 series
MPT 316 series

MPT 339 series
MPT 331 series
MPT 139 series

SPT 319 series
SPT 314 series

SPT 331 series
SPT 133 series

RPT 319
RPT 316

RPT 324

637 537'(37+

����� ([DPSOH RI D WUDQVSRQGHU QDPH
037 ����'75

0RGHO QDPH� 037 0XOWLIXQFWLRQ 3RVLWLRQLQJ 7UDQVSRQGHU

0RGHO QXPEHU� � �� N+]

� ���� PHWUH GHSWK UDWLQJ

� ���E EHDPZLGWK

2SWLRQV� ' 'HSWK VHQVRU

7 7HPS� VHQVRU

5 5HOHDVH PHFKDQLVP
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�� �������$

����� ([DPSOHV RI VRPH WUDQVSRQGHUV

(CD3864a)

037������
5VS6[�����9DF

637�����,,

037�����
'7�(([

(Cd4138)

�&G�����



7UDQVSRQGHUV

���������$

��� +RZ GRHV D WUDQVSRQGHU ZRUN"

����� ,QWHUURJDWLRQ
:KHQ SRVLWLRQLQJ D WUDQVSRQGHU LV WULJJHUHG ZLWK RQH RU WZR
DFRXVWLF SXOVHV IURP WKH WUDQVGXFHU RQERDUG WKH YHVVHO RU ULJ� 7KH
+35 ��� VHULHV WUDQVSRQGHUV DUH LQWHUURJDWHGZLWK RQH SXOVH� 7KH
+35 ��� WUDQVSRQGHUV DUH LQWHUURJDWHG ZLWK WZR SXOVHV�

(DFK WUDQVSRQGHU FKDQQHO KDV LWV RZQ IUHTXHQF\ FRGH� 7KLV
PHDQV WKDW WKH WUDQVSRQGHU UHTXLUHV WKH H[DFW
IUHTXHQF\�IUHTXHQFLHV WR EH UHFHLYHG DQG GHWHFWHG EHIRUH LW
UHSOLHV� DQG WKH +35 V\VWHP RQERDUG LV OLVWHQLQJ IRU WKLV
WUDQVSRQGHU·V UHSO\ IUHTXHQF\�

7KH WXUQ��DURXQG GHOD\ LV WKH LQWHUQDO GHOD\ LQ WKH WUDQVSRQGHU�

Rx2

Turn-around = 60 ms

30 ms

HPR 400 

Rx1 Tx

(Cd3778a)

HPR 300 

Rx1 Tx

Turn-around = 30 ms

The pulse length is normally 10 ms.

The pulse length is normally 10 ms.

)LJXUH��7UDQVSRQGHU�UHFHSWLRQ�DQG�WUDQVPLVVLRQ�VLJQDO�WLPLQJ�GLDJUDP�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

�� �������$

����� +35 ��� &KDQQHOV 	 3RVLWLRQLQJ
)UHTXHQFLHV

+35 ��� WUDQVSRQGHUV XVH WKH PHGLXP IUHTXHQF\ EDQG �0)�
��N+]

7KH FKDQQHOV DUH �

%��� %��� %��� %��� %��� %��� %��� %��� %��

DQG %�� =� %�� 2 � %�� ¹ � %�� ; � %�� <�

:KHQ SRVLWLRQLQJ WKHVH WUDQVSRQGHUV DUH DOO LQWHUURJDWHG ZLWK
RQH SXOVH IURP WKH WUDQVGXFHU� WKH VR FDOOHG LQWHUURJDWLRQ
IUHTXHQF\� DQG UHSO\ ZLWK RQH SXOVH�

7UDQVSRQGHU 2SHUDWLQJ IUHTXHQFLHV �+]�

&KDQQHO ,QWHUURJDWLRQ 5HSO\

1XPEHU �73 5[� �73 7[�

%�� ����� �����
%�� ����� �����
%�� ����� �����
%�� ����� �����
%�� ����� �����
%�� ����� �����
%�� ����� �����
%�� ����� �����
%�� ����� �����
%�� ����� �����
%�� ����� �����
%�� ����� �����
%�� ����� �����
%�� ����� �����

([DPSOH�

� &KDQQHO QXPEHU %��

)UHTXHQF\ IRU LQWHUURJDWLRQ SXOVH� �����+]

)UHTXHQF\ IRU UHSO\ SXOVH� �����+]�



7UDQVSRQGHUV

���������$

����� +35 ��� DQG +L3$3 &KDQQHOV 	
3RVLWLRQLQJ )UHTXHQFLHV

+35 ��� WUDQVSRQGHUV XVH WKH PHGLXP IUHTXHQF\ EDQG �0)�
��N+]
7KH FKDQQHOV DUH� %��� %�� ������ %��� H[FHSW WKH+35 ��� FKDQQHOV�

7KH +35 ��� V\VWHP LQWHUURJDWHV WKH WUDQVSRQGHUV E\
WUDQVPLWWLQJ WZR SXOVHV ZLWK IUHTXHQFLHV DFFRUGLQJ WR WKH
SURWRFRO� 7KH WUDQVSRQGHU UHSO\ LV GHWHUPLQHG E\ WKH VHFRQG
LQWHUURJDWLRQ SXOVH� :KHQ WKH ILUVW LQWHUURJDWLRQ SXOVH LV DQ RGG
QXPEHU �R� WKH UHSO\ LV ���+] KLJKHU WKDQ LW LV ZKHQ WKH SXOVH LV
DQ HYHQ QXPEHU �H��

7UDQVSRQGHU 2SHUDWLQJ IUHTXHQFLHV �+]�
&KDQQHO ,QWHUURJDWLRQ 5HSO\
1XPEHU �73 5[� �73 7[�
%H� ����� �����
%R� ����� �����
%H� ����� �����
%R� ����� �����
%H� ����� �����
%R� ����� �����
%H� ����� �����
%R� ����� �����
%H� ����� �����
%R� ����� �����
%H� ����� �����
%R� ����� �����
%H� ����� �����
%R� ����� �����
%H� ����� �����
%R� ����� �����

([DPSOHV�
� &KDQQHO QXPEHU %��

)UHTXHQF\ IRU ILUVW LQWHUURJDWLRQ SXOVH ���� �����+]

)UHTXHQF\ IRU VHFRQG LQWHUURJDWLRQ SXOVH ���� �����+]�

)UHTXHQF\ IRU UHSO\ SXOVH �HYHQ���� �����+]�
� &KDQQHO QXPEHU %��

)UHTXHQF\ IRU ILUVW LQWHUURJDWLRQ SXOVH ���� �����+]

)UHTXHQF\ IRU VHFRQG LQWHUURJDWLRQ SXOVH ���� �����+]�
)UHTXHQF\ IRU UHSO\ SXOVH �RGG���� �����+]�

1RWH � ,Q WKH VHFRQG H[DPSOH WKH UHSO\ SXOVH IUHTXHQF\ LV ���+] KLJKHU WKDQ
LQ WKH ILUVW H[DPSOH EHDFXVH WKH ILUVW GLJLW LQ WKH FKDQQHO QXPEHU LV QRZ
RGG DQG WKH VHFRQG GLJLW LV VLPLODU LQ WKH WZR H[DPSOHV�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

�� �������$

����� /RZ IUHTXHQF\ FKDQQHOV DQG
IUHTXHQFLHV

/RZ IUHTXHQF\ WUDQVSRQGHUV XVH WKH ORZ IUHTXHQF\ EDQG �/)�
��N+]

7UDQVSRQGHU 2SHUDWLQJ IUHTXHQFLHV �+]�

FKDQQHO ,QWHUURJDWLRQ 5HSO\

QXPEHU �73 5[� �73 7[�

$H� ����� �����
$R� ����� �����
$H� ����� �����
$R� ����� �����
$H� ����� �����
$R� ����� �����
$H� ����� �����
$R� ����� �����
$H� ����� �����
$R� ����� �����
$H� ����� �����
$R� ����� �����

([DPSOH�

� &KDQQHO QXPEHU $��

)UHTXHQF\ IRU ILUVW LQWHUURJDWLRQ SXOVH ���� �����+]

)UHTXHQF\ IRU VHFRQG LQWHUURJDWLRQ SXOVH ���� �����+]

)UHTXHQF\ IRU UHSO\ SXOVH �RGG���� �����+]�



7UDQVSRQGHUV

���������$

����� 3XOVH SRVLWLRQLQJ ZLWK VHQVRU
LQIRUPDWLRQ

:KHQ SRVLWLRQLQJ WKH +35 ��� DQG +35 ��� WUDQVSRQGHUV UHSO\
ZLWK RQH SXOVH� :KHQ SXOVH SRVLWLRQLQJ DUH XVHG WKH
WUDQVSRQGHUV UHSO\ ZLWK WZR RU WKUHH SXOVHV� 7KH WLPH GHOD\
EHWZHHQ WKH ILUVW DQG VHFRQG DQG EHWZHHQ WKH VHFRQG DQG WKLUG
UHSO\ SXOVH� FRQWDLQV FRGHG LQIRUPDWLRQ�

,QFOLQDWLRQ WUDQVSRQGHUV DUH HTXLSSHG ZLWK WZR LQFOLQRPHWHUV
�; DQG < GLUHFWLRQV�� DQG ZLOO WUDQVPLW WKH DQJOH WR WKH +35
V\VWHP�

,QFOLQDWLRQ FRGLQJ�

;��DQJOH DV WLPH GHOD\ EHWZHHQ ILUVW DQG VHFRQG SXOVH�

<��DQJOH DV WLPH GHOD\ EHWZHHQ VHFRQG DQG WKLUG SXOVH�

�PV SHU GHJUHH�E�� ����E  ���PV

�E  ���PV

���E  ���PV

'HSWK WUDQVSRQGHUV DUH HTXLSSHG ZLWK D GHSWK SUHVVXUH VHQVRU�
DQG ZLOO WUDQVPLW WKH GHSWK LQIRUPDWLRQ WR WKH +35 V\VWHP� 7KH
GHSWK LV XVHG E\ WKH +35 V\VWHP WR LQFUHDVH WKH DFFXUDF\ RI WKH
YHUWLFDO DQJOH PHDVXUHPHQW�

'HSWK FRGLQJ�

'HSWK LV PHDVXUHG DV WLPH GHOD\ EHWZHHQ ILUVW DQG VHFRQG SXOVH�

)RU +35���� �P SHU �PV� �P GHSWK ���PV

)RU +35���� �P SHU �PV� �P GHSWK ���PV

&RPSDVV WUDQVSRQGHUV DUH HTXLSSHG ZLWK DQ LQWHUQDO FRPSDVV�
DQG ZLOO WUDQVPLW WKH WUXH KHDGLQJ RI WKH WUDQVSRQGHU�

&RPSDVV FRGLQJ�

&RPSDVV DQJOH LV PHDVXUHG DV WLPH GHOD\ EHWZHHQ ILUVW DQG
VHFRQG SXOVH�

�PV SHU GHJUHH �E�� ���PV  �E

�L�H� ���PV �� ���PV IXOO VFDOH ���E�
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����� +35��� DFRXVWLF FRGLQJ SULQFLSOH
7KH FRGLQJ SULQFLSOH LV FDOOHG ´)DFWRULQJ FRGLQJµ� DQG KDV D WRWDO
RI ���� FRPELQDWLRQV� ���� RI WKHVH DUH XVHG IRU GHILQLQJ D ����ELW
PHVVDJH� ZKLOH WKH UHPDLQGHU� ����������� DUH VSDUH� 7KH VSDUH
FRPELQDWLRQV PD\ EH XVHG IRU RWKHU PHVVDJHV VXFK DV $6&,,
WUDQVPLVVLRQV DQG VSHFLDO VLQJOH PHVVDJHV�

7KH WHOHPWU\ OLQN XVHV EXUVWV RI VHYHQ SXOVHV� DOO ZLWK GLIIHUHQW
IUHTXHQFLHV� WUDQVPLWWHG LQ D VHTXHQFH WR PDNH XS D PHVVDJH�
(YHU\ EXUVW LV ���PV ORQJ DQG WKH GHOD\ EHWZHHQ WKHP DUH �
VHFRQG�

)LUVW D ZDNH XS FDOO LV VHQW RQ WKH %[[�$[[ FKDQQHO� 2QH VHFRQG
ODWHU WKH WHOHJUDP LV VHQW� 7KH WHOHJUDP FRQWDLQV DQ DGGUHVV DQG
D FRPPDQG� 7KH VHULDO QXPEHU LV XQLN IRU HYHU\ WUDQVSRQGHU DQG
LW LV WKHUHIRUH XVHG DV WKH DGGUHVV�

,I WKH WHOHJUDP LV UHFHLYHG 2. LQ WKH WUDQVSRQGHU LW ZLOO DQVZHU
ZLWK D GDWD WHOHJUDP FRQWDLQLQJ DQ ´2. DNQRZOHGJHµ PHVVDJH�
7KH WHOHJUDP PLJKW DOVR FRQWDLQ WKH LQIRUPDWLRQ�YDOXHV \RX
FRPPDQGHG WKH WUDQVSRQGHU WR PHDVXUH DQG VHQG WR WRSVLGH�

,I WKH WHOHJUDP ZDV QRW UHFHLYHG LQ WKH WUDQVSRQGHU D WLPHRXW
PHVVDJH ZLOO DSSHDUH RQ WRSVLGH DQG \RX KDYH WR VHQG WKH
PHVVDJH DJDLQ�

<RX FDQ E\ WHOHPHWU\ FRPPDQGV FKDQJH FKDQQHOV� VRXUFH OHYHO�
WXUQDURXQG GHOD\� UHFHLYH JDLQ� UHDG GHSWK� WHPSHUDWXUH�
LQFOLQDWLRQ YDOXHV� EDWWHU\ VWDWXV IURP WKH WUDQVSRQGHU� UHOHDVH
WKH WUDQVSRQGHU HWF�



7UDQVSRQGHUV

���������$

����� +35��� SXOVH FRPPDQG IXQFWLRQ
,Q D +35��� V\VWHP WKH FRPPDQG V\VWHP XVHV D FRPELQDWLRQ RI
´)UHTXHQF\ VKLIW NH\LQJµ DQG ´3XOVH SRVLWLRQ FRGLQJµ�

7KH FRPPDQGV DUH WUDQVPLWWHG DV D VHULHV RI WRQH EXUVWV� 7ZR
IUHTXHQFLHV DUH UHTXLUHG WR WUDQVPLW WKH UDQJH RI FRPPDQGV WR
HDFK WUDQVSRQGHU�

7KHVH IUHTXHQFLHV DUH�

� $ &RPPRQ &RPPDQG )UHTXHQF\ �&&)� �� FRPPRQ WR DOO
WUDQVSRQGHUV�

�� &&) ����+] IRU /) WUDQVSRQGHUV

�� &&) �����+] IRU 0) WUDQVSRQGHUV

� $Q ,QGLYLGXDO ,QWHUURJDWLRQ )UHTXHQF\ �,,)� �� VSHFLILF WR WKH
SDUWLFXODU WUDQVSRQGHU�

7KH &)) SXOVH LV VHQW ILUVW IROORZHG E\ WKH ,,) SXOVH LV VHQW� 7KH
GHOD\ EHWZHHQ WKH WZR SXOVHV FRQWDLQ WKH FRPPDQG DGGUHVV DQG
GHFLGHVZKLFK WUDQVSRQGHU�V� WR EH FRPPDQGHG� (YHU\ UHDFKDEOH
WUDQVSRQGHU ZLWK WKLV FKDQQHO QXPEHU LV WKHQ DZDNHQHG� $IWHU D
GHOD\ WKH WZR SXOVHV DUH VHQW DJDLQ� 7KH FRPPDQG IXQFWLRQ LV
FRGHG LQ WKH VL]H RI WKLV WLPH GHOD\�

7KH WZR SXOVHV DUH WUDQVPLWWHG D QXPEHU RI WLPHV WR EH VXUH WKDW
WKH WUDQVSRQGHU UHFHLYHV WKH FRPPDQG� 7R SURYLGH WKH UHTXLUHG
VHFXULW\ DQG WR SUHYHQW VSXULRV RSHUDWLRQV� WKH FRPPDQG VLJQDO
PXVW EH GHFRGHG FRUUHFWO\ VHYHUDO WLPHV EHIRUH WKH FRPPDQG LV
DFWHG XSRQ�
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����� 3LQJ FRXQW
7UDQVSRQGHUV ZLWK WKH SXOVH FRPPDQG RSWLRQ KDYH WKH SLQJ
FRXQW IXQFWLRQ LPSOHPHQWHG� 7KLV IXQFWLRQ HQDEOHV WKH RSHUDWRU
WR UHDG EDWWHU\ VWDWXV IURP WKH WUDQVSRQGHU� ,W LV SUHVHQWHG DV
QXPEHU RI SLQJV WUDQVPLWWHG IURP WKH WUDQVSRQGHU� 7KH RSHUDWRU
FDQ WKHQ FRPSDUH LW WR WKH EDWWHU\ VSHFLILFDWLRQV� DQG FDOFXODWH WKH
UHPDLQLQJ EDWWHU\ FDSDFLW\�

,Q +35��� PRGH WKH WHOHPHWU\ OLQN LV XVHG� 7KH RSHUDWRU
H[HFXWHV WKH FRPPDQG ´5HDG EDWWHU\ VWDWXVµ IURP WKHPHQX� 7KH
FRPPDQG RUGHUV WKH WUDQVSRQGHU WR VHQG EDWWHU\ VWDWXV EDFN WR
WKH +35 V\VWHP DQG WKH SLQJ FRXQW YDOXH FDQ WKHQ EH SUHVHQWHG
LQ WKH GLVSOD\�

,Q +35��� PRGH SLQJ FRXQW FRGLQJ LV XVHG� :KHQ ZH XVH WKH
FRPPDQG ´(QDEOH 66%/ 73µ IURP WKH V\VWHP WKH WUDQVSRQGHU
DXWRPDWLFDOO\ VHQGV WKH SLQJ FRXQW EDFN WR WKH +35 V\VWHP� 7KH
SLQJ FRXQW LV PHDVXUHG EHWZHHQ ILUVW DQG VHFRQG UHSO\ SXOVH�
$IWHU WKH HQDEOH FRPPDQG KDV EHHQ H[FHSWHG WKH SLQJ FRXQW ZLOO
EH WUDQVPLWWHG RQ WKH QH[W � LQWHUURJDWLRQV DQG WKHQ SUHVHQWHG LQ
WKH GLVSOD\�

&RGH IRU +35��� WUDQVSRQGHUV�

���PV �SLQJ� ��PV ������ SLQJ

([DPSOHV�

� ���PV �0 SLQJ

� ���PV ���0 SLQJ



7UDQVSRQGHUV

���������$

��� :KLFK WUDQVSRQGHU WR XVH
:H FDQW XVH DQ\ NLQG RI WUDQVSRQGHU� :H KDYH WR WDNH LQ
FRQVLGHUDWLRQ ZKDW ZH DUH JRLQJ WR XVH LW IRU� FRPPXQLFDWLRQ
UDQJH� KRZ GHHS DQG KRZ IDU DZD\ LW ZLOO RSHUDWH� ZKLFK
EHDPZLGWK ZH ZDQW DQG KRZPXFK QRLVH WKHUH LV LQ WKH DUHD ZH
RSHUDWH� .RQVEHUJ 6LPUDG KDV RYHU �� GLIIHUHQW PRGHOV�

����� $SSOLFDWLRQ
7\SLFDO XVH IRU GLIIHUHQW WUDQVSRQGHUV�

� 037 /%/�66%/�7HOHPHWU\�$UUD\ FDOLEUDWLRQ

� 637 66%/�7HOHPHWU\

� 537 529�7RZ��ILVK �QR 7HOHPHWU\�

����� 'HSWK UDWLQJ
$W ZKDW GHSWK ZLOO WKH WUDQVSRQGHU RSHUDWH"

� ���� PHWUH

� ���� PHWUH

� ���� PHWUH

����� %HDPZLGWK� &RPPXQLFDWLRQ UDQJH�
6RXUFH OHYHO DQG 1RLVH

7KHVH DUH DOO IDFWRUV ZH PXVW KDYH LQ PLQG WR FKRRVH WKH ULJKW
WUDQVSRQGHU� :H KDYH WR FRPSURPLVH EHWZHHQ EHDPZLGWK DQG
VRXUFH OHYHO WR ILQG WKH EHVW VROXWLRQ IRU WKH SDUDPHWHUHV� 7KH
6LJQDO�1RLVH UDWLR KDV WR EH KLJKHU WKDQ ��G%�

([DPSOHV RI 6RXUFH /HYHOV IRU VRPH WUDQVSRQGHUV�

� 537 ��� ���G%

� 537 ��� ���G%

� 037�637 ��� PD[ ���G% YHUWLFDO ���G% KRUL]RQWDO

� 037�637 ��� PD[ ���G%

� 037�637 ��� PD[ ���G%

� 037�637�537 ��� PD[ ���G%
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����� ([DPSOHV RI EHDPSDWWHUQ IRU VRPH
WUDQVSRQGHUV

SPT331 or
MPT331/Dub vertical
206 dB

MPT339
195 dB

MPT331/Dub
horizontal
190 dB

MPT/SPT 319
188 dB

SPT314
195 dB

MPT 316
192 dB



7UDQVSRQGHUV

���������$

��� 7UDQVSRQGHUV ZLWK IORDWLQJ FROODUV
7KH WUDQVSRQGHUV PLJKW EH GHSOR\HG ZLWK D URSH RU D ZLUH JRLQJ
WR D EXR\ RU WKH YHVVHO RQ WKH VXUIDFH� RU WKH\ PLJKW EH µWKURZQµ
RYHU WKH VLGH RI WKH YHVVHO LI WKH\ KDYH DQ DFRXVWLF UHOHDVH
PHFKDQLVP�

7KH OHQJWK RI WKH URSH EHWZHHQ WKH WUDQVSRQGHU EDVH DQG WKH
ZHLJKW FDQ EH ���� P� 7KH UHFRPPHQGHG ZHLJKW RI WKH VLQNHU LV
GLIIHUHQW IRU ���� P DQG ���� P WUDQVSRQGHUV� )RU ����P
WUDQVSRQGHUV ZH UHFRPPHQG D ZHLJKW RI DSSUR[� �� NJ� )RU
����P WUDQVSRQGHUV ZH UHFRPPHQG ��� NJ�

.HHS LQ PLQG WKH FXUUHQW ZKHQ WUDQVSRQGHUV DUH GHSOR\HG� 7KH
ZHLJKW PLJKW EH LQFUHDVHG LI WKH FXUUHQW LV VWURQJ� LW LV PRVW
LPSRUWDQW WR JHW WKH WUDQVSRQGHU LQ WKH H[DFW SUHGHWHUPLQHG
SRVLWLRQ�

0DNH VXUH WKH ZHLJKW RI WKH WUDQVSRQGHU DQG WKH VLQNHU LV
EURXJKW XS LQ WKH VLQNHU DQG QRW LQ WKH SURWHFWLYH FDJH RQ WKH
WUDQVSRQGHU ZKHQHYHU WKH WUDQVSRQGHU LV KDQGOHG�

7KH FDJH LV IRU SURWHFWLRQ RI WKH WUDQVGXFHU� DQG LV FHUWLILHG IRU
OLIWLQJ WKH WUDQVSRQGHU ZLWK IORWDWLRQ FROODU RQO\�

:KHQ ZH UHOHDVH D WUDQVSRQGHU UHPHPEHU WR KDYH WKH
LQWHUURJDWLRQ RQ ZKLOH LW IORDWV WR WKH VXUIDFH� $OVR QRWLFH WKDW
WKHUH PLJKW EH FXUUHQW GULIWLQJ WKH WUDQVSRQGHU VRP GLVWDQFH
DZD\ IURP WKH YHVVHO�ULJ� 7KH WLPH IURP ��� PHWUH GHSWK WR
VXUIDFH PLJKW EH D PLQXWH�
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��� %DWWHU\ OLIHWLPH

����� /LIHWLPH GHSHQGHQW IDFWRUV
$ WUDQVSRQGHU XVHV SRZHU HYHU\ WLPH LW UHFHLYHV DQG WUDQVPLWV D
SXOVH �SLQJ�� ,I WKH WUDQVSRQGHU KDV QRW UHFHLYHG D SLQJ IRU VRPH
WLPH LW DXWRPDWLFDOO\ JRHV WR VOHHS PRGH �WKH WUDQVSRQGHU XVHV
VRPH SRZHU LQ VOHHS PRGH DV ZHOO��

7KH OLIHWLPH RI WKH EDWWHU\ GHSHQGV RQ WKH IROORZLQJ IDFWRUV�

� $FWLYLW\

2QH SLQJ LV XVHG WR VHQG RQO\ D UHSO\ SXOVH� 7ZR SLQJV DUH
UHTXLUHG WR WUDQVPLW WKH GHSWK LQIRUPDWLRQ DQG WKUHH SLQJV WR
WUDQVPLW WKH LQFOLQRPHWHU LQIRUPDWLRQ� :KHQ WKH WUDQVSRQGHU LV
VHW WR +35 ���� DQG XVHG IRU IXOO WHOHPHWU\� VHYHQ SLQJV DUH
UHTXLUHG IRU HDFKPHVVDJH� 7KH EDWWHU\ OLIHWLPH FRXOG WKHUHIRUH EH
PXFK UHGXFHG IURP WKDW VWDWHG� +RZHYHU HDFK UHSO\ LV FRXQWHG
XS DQG FDQ EH DYDLODEOH WR WKH RSHUDWRU�

� 6RXUFH OHYHO

7KH KLJHU VRXUFH OHYHO WKHPRUH EDWWHU\ SRZHU LV XVHG� 7KH VRXUFH
OHYHO FDQ EH VHW LQ � GLIIHUHQW VWHSV�

� 3XOVH OHQJWK �7[�

7KH ORQJHUSXOVH WKHPRUHEDWWHU\SRZHU LV XVHG� 7KHSXOVH OHQJWK
FDQ EH VHW LQ VWHSV IURP � WR �� PV�

����� 7KH DPPRXQW RI SLQJV
%DWWHU\ OLIHWLPH FDQ EH SUHVHQWHG DV WKH QXPEHU RI UHSO\ SXOVHV�

%DWWHU\ OLIHWLPH DW RSHU�
DWLRQ�
%DWWHU\W\SH /�����
7UDQVSRQGHU W\SH /RZ 6/ 0D[ 6/ /RZ 6/ 0D[ 6/ /RZ 6/ 0D[ 6/

637 ��� VHULHV ���� ��� 1�$ 1�$ 1�$ 1�$

637 ��� VHULHV ���� ��� 1�$ 1�$ 1�$ 1�$

037 ��� VHULHV ���� ��� 1�$ 1�$ 1�$ 1�$

037 ��� � '7��6W ���� ��� 1�$ 1�$ 1�$ 1�$

037 ��� � '7 (([ 1�$ 1�$ ���� ��� 1�$ 1�$

037 ��� � (([ �� 1�$ 1�$ ���� ��� 1�$ 1�$

037 ��� � /��6W 1�$ 1�$ 1�$ 1�$ �� ��



7UDQVSRQGHUV

���������$

����� 4XLHVFHQW OLIHWLPH
7KLV LV WKH WRWDO WLPH WKH WUDQVSRQGHU FDQ OLVWHQ IRU LQWHUURJDWLRQ
SXOVHV� $IWHU WKLV WLPH WKH WUDQVSRQGHU ZLOO QRW EH DEOH WR UHSO\�

����� 0D[ FRQWLQXRXV RQ WLPH
7KLV LV WKH PD[LPXP WLPH WKH WUDQVSRQGHU FDQ EH FRQWLQXRXVO\
LQ RSHUDWLRQ� UHFHLYLQJ DQG WUDQVPLWWLQJ� ,I D ORZ LQWHUURJDWLRQ
UDWH LV XVHG� WKLV WLPH PD\ EH UHTXLUHG�

%DWWHU\ OLIHWLPH DW
TXLHVFHQW VWDWH�
%DWWHU\ W\SH /�����


 LI �
SLQJ SU
� VHF�

7UDQVSRQGHU W\SH 0D[�
FRXQW
RQ WLPH

4XLHV��
FHQW
WLPH

0D[�
FRXQW
RQ WLPH

4XLHV��
FHQW
WLPH

0D[�
FRXQW
RQ WLPH

4XLHV��
FHQW
WLPH

637 ��� VHULHV ��� ���� 1�$ 1�$ 1�$ 1�$

637 ��� VHULHV ��� ���� 1�$ 1�$ 1�$ 1�$

037 ��� VHULHV ��� ���� 1�$ 1�$ 1�$ 1�$

037 ��� � '7��6W 1�$ 1�$ ��� 
 ���� 1�$ 1�$

037 ��� � '7 (([ 1�$ 1�$ ��� 
 ���� 1�$ 1�$

037 ��� � (([ �� 1�$ 1�$ ��� ���� 1�$ 1�$

037 ��� � /��6W 1�$ 1�$ 1�$ 1�$ ��� ����

/RRN LQ WKH 7UDQVSRQGHU ,QVWUXFWLRQ 0DQXDOV IRU GHWDLOV DERXW
EDWWHU\ OLIHWLPHV IRU RWKHU WUDQVSRQGHUV�

��� ,QVWUXFWLRQ PDQXDOV
7KHUH LV RQO\ WKUHH GLIIHUHQW LQVWUXFWLRQ PDQXDOV�

� 637 DQG 037 [�[ VHULHV

� 637 DQG 037 ��[ VHULHV

� 537 VHULHV

7KH\ FRQWDLQ WHFKQLFDO VSHFLILFDWLRQV� RSHUDWLQJ LQVWUXFWLRQV�
PDLQWHQDQFH SURFHGXUHV DQG OLVWLQJ RI VSDUH SDUWV IRU DOO RI RXU
WUDQVSRQGHUV�
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%ODQN SDJH



7UDQVSRQGHUV

���������$

%ODQN SDJH
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%ODQN SDJH
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� 326,7,21,1* 35,1&,3/(6

��� ,QWURGXFWLRQ
$FFXUDWH SRVLWLRQLQJ RI YHVVHOV� UHPRWHO\ RSHUDWHG YHKLFOHV
�529�� VXEVHD VWUXFWXUHV DQG WRZHG ERGLHV VHWV QHZ
UHTXLUHPHQWV LQ GHHSHU ZDWHUV� 7KH SRVLWLRQ DFFXUDF\ RI WKH
H[LVWLQJ 6XSHU 6KRUW %DVH /LQH V\VWHPV� 66%/� LV QRW VXIILFLHQW
ZKHQ H[WUD ORQJ UDQJHV RU KLJK UHVROXWLRQPDSV DUH HVVHQWLDO� 7KH
DOWHUQDWLYH WR WKH 66%/ V\VWHPV LV WR GHSOR\ DQG FDOLEUDWH D VHDEHG
/RQJ %DVH /LQH� /%/� WUDQVSRQGHU DUUD\� 7KHVH V\VWHPV FDQ
SURYLGH D JRRG DFFXUDF\ ZLWKLQ WKH UDQJH RI WKH WUDQVSRQGHU
DUUD\� 7KH /%/ PHWKRG LV FRPSOH[� WLPH FRQVXPLQJ DQG
H[SHQVLYH� HVSHFLDOO\ ZKHQ LW FRPHV WR SLSHOLQH URXWH VXUYH\V� RU
ZKHQ D ODUJH DUHD LV WR EH FRYHUHG

����� +35 ��� 6\VWHPV
7KH +35 ��� 6HULHV RI DFRXVWLF SRVLWLRQLQJ V\VWHPV LQWHJUDWHV
66%/� /%/ DQGFRPELQHG66%/�/%/SRVLWLRQLQJSULQFLSOHV RQ WKH
VDPH KDUGZDUH DQG VRIWZDUH SODWIRUP� 7KH V\VWHPV FDQ EH
FRQILJXUHG WR EH RQH RU D FRPELQDWLRQ RI WKH SULQFLSOHV DV IROORZV�
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����� +35 ��� /%/ V\VWHP
8VHV /%/ W\SH RI WUDQVGXFHU�V�� 3RVLWLRQ VXUIDFH YHVVHO RU 529
UHODWLYH WR ORFDO VHDEHG WUDQVSRQGHU DUUD\� 3URYLGHV GDWD ERWK LQ
ORFDO DQG 870 FR��RUGLQDWHV� &DQ EH XVHG ZLWK D VHOHFWLRQ RI /%/
WUDQVSRQGHUV� 8VHV DFRXVWLF WHOHPHWU\ IRU DUUD\ FDOLEUDWLRQ�

����� +35 ��� 66%/ V\VWHP
8VHV 66%/ W\SH RI WUDQVGXFHU�V�� 3RVLWLRQV WDUJHW�V� UHODWLYH WR
YHVVHO� &DQ EH XVHG ZLWK D VHOHFWLRQ RI WUDQVSRQGHUV� $FRXVWLF
WHOHPHWU\ LV DYDLODEOH�

����� +35 ��� 66/%/ V\VWHP
8VHV 66%/ W\SH RI WUDQVGXFHUV� &RPELQHV IHDWXUHV IURP ERWK
66%/ DQG /%/� 3RVLWLRQ VXUIDFH YHVVHO RU 529 UHODWLYH WR ORFDO
VHDEHG WUDQVSRQGHU DUUD\ DQG�RU WDUJHW UHODWLYH YHVVHO� 3URYLGHV
GDWD ERWK LQ ORFDO DQG 870 FR��RUGLQDWHV� &RPELQHG DOJRULWKP
XVHV ERWK UDQJHV DQG GLUHFWLRQDO PHDVXUHPHQWV WR FRPSXWH WKH
SRVLWLRQ� &DQ EH XVHG ZLWK D VHOHFWLRQ RI WUDQVSRQGHUV� 8VHV
DFRXVWLF WHOHPHWU\ IRU DUUD\ FDOLEUDWLRQ�

����� +35 ���3 3RUWDEOH V\VWHP
7KH +35 ��� VHULHV DOVR FRQVLVWV RI D SRUWDEOH V\VWHP� ZKLFK KDV
WKH VDPH IXQFWLRQDOLW\ DV WKH DERYH V\VWHPV� 7KH SRUWDEOH V\VWHP
KDV VRPH OLPLWDWLRQV DQG LV QRW IRU XVH ZLWK D '3 V\VWHP� 7KH
SRUWDEOH V\VWHP LV QRW GHVFULEHG KHUH�

����� +L3$3 6\VWHP
7KH +LJK 3UHFLVLRQ $FRXVWLF 3RVLWLRQLQJ �+L3$3� V\VWHP LV
GHVLJQHG WR SURYLGH DFFXUDWH SRVLWLRQV RI VXEVHD WDUJHWV VXFK DV
529V� WRZHG ERGLHV RU IL[HG WUDQVSRQGHUV� 7R DFKLHYH WKH
DFFXUDF\� WKH +L3$3 V\VWHP XVHV D QHZ� VSKHULFDO WUDQVGXFHU
GHVLJQ DQG D QHZ VLJQDO SURFHVVLQJ WHFKQLTXH� 7KLV QHZ
WHFKQLTXH HQDEOHV QDUURZ EHDPV WR EH JHQHUDWHG LQ DOO GLUHFWLRQV
ZLWKLQ WKH ORZHU KDOI RI WKH WUDQVGXFHU XVLQJ RQO\ HOHFWURQLF EHDP
FRQWURO� 7KH +L3$3 V\VWHP RSHUDWHV DV D 66%/ V\VWHP� EXW KDV D
XQLTXH SURFHVVLQJ WHFKQLTXH WKDW SURYLGHV YHU\ KLJK DFFXUDF\�

7KH V\VWHP FDOFXODWHV D WKUHH��GLPHQVLRQDO VXEVHD SRVLWLRQ RI D
WUDQVSRQGHU UHODWLYH WR D YHVVHO��PRXQWHG WUDQVGXFHU� 7KH
SRVLWLRQ FDOFXODWLRQ LV EDVHG RQ UDQJH DQG GLUHFWLRQ
PHDVXUHPHQWV WR RQH WUDQVSRQGHU� 7KH RQERDUG WUDQVGXFHU
WUDQVPLWV DQ LQWHUURJDWLRQ SXOVH WR D VXEVHD WUDQVSRQGHU� ZKLFK
WKHQDQVZHUVZLWKD UHSO\SXOVH�7KHRQERDUG WUDQVGXFHUZLOO WKHQ
PHDVXUH WKH UDQJH DQG GLUHFWLRQ WR WKH WUDQVSRQGHU IURP WKLV
UHSO\ SXOVH� DQG SUHVHQW WKH UHVXOW RQ WKH FRORXU YLGHR GLVSOD\
XQLW�



3RVLWLRQLQJ SULQFLSOHV
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7KH V\VWHP XVHV DFRXVWLF WHOHPHWU\ IRU FRPPXQLFDWLRQ WR
WUDQVSRQGHUV DQG %23 FRQWURO XQLWV

7KH +L3$3 V\VWHP XVHG IRU 66/%/ SRVLWLRQLQJ PD\ EH XVHG WR
SRVLWLRQ WKH VXUIDFH YHVVHO RU 529 UHODWLYH WR ORFDO VHDEHG
WUDQVSRQGHU DUUD\� ,W FDQ LQ DGGLWLRQ SRVLWLRQ D WDUJHW UHODWLYH WR
WKH YHVVHO�

7KH V\VWHP SURYLGHV GDWD ERWK LQ ORFDO DQG 870 FR��RUGLQDWHV�
7KH FRPELQHG DOJRULWKP XVHV ERWK UDQJHV DQG GLUHFWLRQDO
PHDVXUHPHQWV WR FRPSXWH WKH SRVLWLRQ� ,W FDQ EH XVHG ZLWK D
VHOHFWLRQ RI WUDQVSRQGHUV� $FRXVWLF WHOHPHWU\ LV XVHG IRU DUUD\
FDOLEUDWLRQ�
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��� 66%/ 3RVLWLRQLQJ 3ULQFLSOH
7KH 66%/ SULQFLSOH KDV WKH REYLRXV DGYDQWDJH WKDW LW UHTXLUHV QR
LQVWDOODWLRQ RI WUDQVSRQGHUV RQ WKH VHDEHG� 2QO\ WKH WDUJHWV WKDW
DUH WR EHSRVLWLRQHGPXVW EH HTXLSSHGZLWK D WUDQVSRQGHU�$66%/
V\VWHP LV PHDVXULQJ WKH KRUL]RQWDO DQG YHUWLFDO DQJOHV WRJHWKHU
ZLWK WKH UDQJH WR WKH WUDQVSRQGHUV� $Q HUURU LQ WKH DQJOH
PHDVXUHPHQW FDXVHV WKH SRVLWLRQ HUURU WR EH D IXQFWLRQ RI WKH
UDQJH WR WKH WUDQVSRQGHU� 7R REWDLQ EHWWHU SRVLWLRQ DFFXUDF\ LQ
GHHS ZDWHU ZLWK DQ 66%/ V\VWHP LW LV QHFHVVDU\ WR LQFUHDVH WKH
DQJOH PHDVXUHPHQW DFFXUDF\�

,Q 66%/ WKH +L3$39 DQG +35 ��� V\VWHP FDOFXODWHV D
WKUHH��GLPHQVLRQDO VXE��VHD SRVLWLRQ RI D WUDQVSRQGHU UHODWLYH WR D
YHVVHO��PRXQWHG WUDQVGXFHU� 7KH SRVLWLRQ FDOFXODWLRQ LV EDVHG RQ
UDQJH DQG GLUHFWLRQ PHDVXUHPHQWV WR RQH WUDQVSRQGHU�

7KH RQERDUG WUDQVGXFHU WUDQVPLWV DQ LQWHUURJDWLRQ SXOVH WR D
VXE��VHD WUDQVSRQGHU� ZKLFK WKHQ DQVZHUV ZLWK D UHSO\ SXOVH�

7KH RQERDUG V\VWHP ZLOO PHDVXUH WKH WLPH IURP LQWHUURJDWLRQ WR
WKH UHSO\ SXOVH LV GHWHFWHG DQG XVH WKH VRXQG YHORFLW\ WR FRPSXWH
WKH UDQJH� 7KH 66%/ WUDQVGXFHU FRQVLVWV RI VHYHUDO HOHPHQW
JURXSV� ,Q WKH +35 ��� V\VWHP WKH GLUHFWLRQ WR WKH WUDQVSRQGHU LV
FRPSXWHG IURP D SKDVH PHDVXUHPHQW EHWZHHQ WKH 66%/
WUDQVGXFHU HOHPHQWV� 7KH WUDQVSRQGHU SRVLWLRQ LV SUHVHQWHG RQ
WKH FRORXU YLGHR GLVSOD\ XQLW�

8VLQJ D SUHVVXUH VHQVRU LQ WKH VXE��VHD WUDQVSRQGHU FDQ LQFUHDVH
SRVLWLRQ DQGGHSWK DFFXUDF\� 7KHZDWHU SUHVVXUH LVPHDVXUHG DQG
WUDQVPLWWHG WR WKH VXUIDFH+L3$39�+35 V\VWHP XVLQJ WHOHPHWU\�
7KH GHSWK LV WKHQ XVHG LQ WKH DOJRULWKPV IRU HVWDEOLVKLQJ WKH �'
SRVLWLRQ� 7KH V\VWHP FDQ DOVR UHDG WKH GHSWK YLD D VHULDO OLQH LQSXW
IURP D SUHVVXUH VHQVRU� 6LPXOWDQHRXV XVH RI PDQ\ WUDQVSRQGHUV
LV PDGH SRVVLEOH E\ XWLOLVLQJ LQGLYLGXDO LQWHUURJDWLRQ DQG UHSO\
IUHTXHQFLHV�
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7KH 66%/ SULQFLSOH
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7KH 66%/ SULQFLSOH
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��� +L3$3 3RVLWLRQLQJ 3ULQFLSOH

����� ,QWURGXFWLRQ

7KH +LJK 3UHFLVLRQ $FRXVWLF 3RVLWLRQLQJ �+L3$39� V\VWHP LV
GHVLJQHG WR SURYLGH D VLJQLILFDQW LQFUHDVH RI WKH DQJOH
PHDVXUHPHQW DFFXUDF\ FRPSDUHG WR H[LVWLQJ SRVLWLRQLQJ
V\VWHPV� 7R REWDLQ WKLV WKH +L3$39 V\VWHP XVHV D QHZ
WUDQVGXFHU GHVLJQ DORQJ ZLWK QHZ VLJQDO SURFHVVLQJ WHFKQLTXH�
7KLV QHZ WHFKQLTXH DOORZV XV WR IRUP QDUURZ EHDPV LQ DOO
GLUHFWLRQVZLWKLQ WKH ORZHUKDOI VSKHUHXVLQJ RQO\ HOHFWURQLFEHDP
FRQWURO� 7KH QDUURZ EHDPV SURYLGH LPSURYHG 6LJQDO WR 1RLVH
�6�1� UDWLR� LPSURYHG DQJOH PHDVXUHPHQW DFFXUDF\ DQG
VXSSUHVV WKH HIIHFW RI UHIOHFWLRQV�

+L3$39ZDVRULJLQDOO\ GHVLJQHG WRRSHUDWHZLWK WZRWUDQVGXFHUV
LQ RUGHU WR PHHW WKH GHPDQGLQJ DFFXUDF\ UHTXLUHPHQWV�
+RZHYHU� SUDFWLFDO RIIVKRUH SHUIRUPDQFH DFKLHYHG ZKHQ
XWLOL]LQJ D VLQJOH WUDQVGXFHU V\VWHP KDV H[FHHGHG H[SHFWDWLRQV
DQG UHPRYHG WKH QHHG IRU D GXDO WUDQVGXFHU LQVWDOODWLRQ�

2Q WKH RWKHU KDQG� LI WKH UHTXLUHPHQW IRU HYHQ EHWWHU DFFXUDF\� RU
IRU UHGXQGDQF\ �ERWK HOHFWULFDO DQG DFRXVWLFDO� LV UHOHYDQW� D GXDO
WUDQVGXFHU V\VWHP LV DYDLODEOH� 7KLV DOORZV UHGXQGDQW
PHDVXUHPHQWV� SRVLWLRQ HVWLPDWLRQ EDVHG RQ WZRPHDVXUHPHQWV�
DQG D TXDOLW\ FKHFN RI WKH PHDVXUHPHQWV�

����� 7UDQVGXFHU

7KH +L3$39 KDV D VSKHULFDO WUDQVGXFHU ZLWK PRUH WKDQ ���
HOHPHQWV FRYHULQJ WKH ZKROH VSKHUH H[FHSW IRU D �� GHJUHH FRQH
DURXQG WKH µQRUWK SROHµ� $ ODUJH QXPEHU RI HOHPHQWV DOORZV WKH
V\VWHP WR IRUPQDUURZEHDPV RI �� GHJUHH IRU UHFHSWLRQ RI VLJQDOV
IURP WKH WUDQVSRQGHU� 7KLV ZLOO PLQLPL]H WKH LQIOXHQFH RI YHVVHO
QRLVH WR D OHYHO ZKLFK LV XQLTXH� )RU WKH LQWHUURJDWLRQ RI WKH
WUDQVSRQGHU D ZLGH EHDP LV XVHG�
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����� 2SHUDWLRQDO SULQFLSOHV

7KH +L3$39 V\VWHP GHWHUPLQHV WKH SRVLWLRQ RI D VXEVHD WDUJHW
�WUDQVSRQGHU RU UHVSRQGHU� E\ FRQWUROOLQJ D QDUURZ UHFHSWLRQ
EHDP WRZDUGV LWV ORFDWLRQ� 7KH V\VWHP XVHV D GLJLWDO
EHDP��IRUPHU� ZKLFK WDNHV LWV LQSXW IURP DOO WKH WUDQVGXFHU
HOHPHQWV� 7KH V\VWHP XVHV D QXPEHU RI ZLGH IL[HG EHDPV WR
JHQHUDWH DQ DSSUR[LPDWH SRVLWLRQ IRU WKH WDUJHW� 2QFH WKLV LV
DFKLHYHG� LW XVHV GDWD IURP DOO WKH HOHPHQWV RQ WKH KHPLVSKHUH
IDFLQJ WKH WDUJHW WR FRPSXWH WKH QDUURZ UHFHSWLRQ EHDP DQG
RSWLPLVH WKH GLUHFWLRQDO PHDVXUHPHQW� 7KH UDQJH LV PHDVXUHG E\
QRWLQJ WKH WLPH GHOD\ EHWZHHQ LQWHUURJDWLRQ DQG UHFHSWLRQ� 7KH
V\VWHPZLOO FRQWURO WKH EHDP G\QDPLFDOO\ VR LW LV DOZD\V SRLQWLQJ
WRZDUGV WKH WDUJHW� 7KH WDUJHW PD\ EH PRYLQJ� DQG WKH YHVVHO
LWVHOI LV DIIHFWHG E\ SLWFK� UROO DQG \DZ� 'DWD IURP D UROO�SLWFK
VHQVRU LV XVHG WR VWDELOLVH WKH EHDP IRU UROO DQG SLWFK� ZKLOH
GLUHFWLRQDO GDWD IURP D FRPSDVV LV LQSXW WR WKH WUDFNLQJ DOJRULWKP
WR GLUHFW WKH EHDP LQ WKH FRUUHFW KRUL]RQWDO GLUHFWLRQ�7KH+L3$39
WUDQVFHLYHU FDQ RSHUDWH ZLWK XS WR �� WUDQVSRQGHUV
VLPXOWDQHRXVO\ DQG XVHV WKH +35 ��� WUDQVSRQGHUV FKDQQHOV�

����� %HDP FRQWURO

7KH V\VWHP ZLOO FRQWURO WKH EHDP G\QDPLFDOO\ VR LW LV DOZD\V
SRLQWLQJ WRZDUGV WKH WDUJHW� 7KH WDUJHW PD\ EH PRYLQJ� DQG WKH
YHVVHO LWVHOI ZLOO EH DIIHFWHG E\ SLWFK� UROO DQG \DZ� 'DWD IURP D
UROO�SLWFK VHQVRU LV XVHG WR VWDELOL]H WKH EHDP IRU UROO DQG SLWFK�
ZKLOH GLUHFWLRQDO GDWD IURP D FRPSDVV LV LQSXW WR WKH WUDFNLQJ
DOJRULWKP WR GLUHFW WKH EHDP LQ WKH FRUUHFW KRUL]RQWDO GLUHFWLRQ�

����� 6RXQG YHORFLW\ FRPSHQVDWLRQ

7KH SRVLWLRQV FDOFXODWHG IURP WKH PHDVXUHG DQJOHV DQG WKH
PHDVXUHG UDQJH DUH LQIOXHQFHG E\ UD\EHQGLQJ GXH WR GLIIHUHQW
VRXQG YHORFLW\ LQ WKH ZDWHU FROXPQ� 7KH V\VWHP FDQ FRUUHFW IRU
WKHVH HUURUV� 7KH VRXQG YHORFLW\ YDOXHV PD\ EH PHDVXUHG E\ D
SUREH DQG WUDQVIHUUHG WR WKH V\VWHP RU WKH\ PD\ EH HQWHUHG
PDQXDOO\� ,I WKH GHSWK RI WKH WDUJHW �WUDQVSRQGHU� LV NQRZQ HLWKHU
E\ GHSWK VHQVRU LQ WKH WUDQVSRQGHU RU E\ DQ 529·V GHSWK VHQVRU�
WKHVH GDWD FDQ EH WUDQVIHUUHG WR WKH V\VWHP� 7KH UDQJH FDOFXODWLRQ
LV FRPSHQVDWHG IRU WKH HUURU FDXVHG E\ GLIIHUHQW VRXQG YHORFLWLHV
LQ WKH ZDWHU FROXPQ� DQG IRU WKH H[WUD WUDYHO SDWK FDXVHG E\ WKH
UD\EHQGLQJ� 7KH WUDQVGXFHU LV HTXLSSHG ZLWK D WHPSHUDWXUH
VHQVRU LQ RUGHU WR FRQWLQXRXVO\ FDOFXODWH WKH VRXQGYHORFLW\ DW WKH
WUDQVGXFHU� 7KH VRXQG YHORFLW\ PD\ WKHQ EH REVHUYHG GXULQJ WKH
VXUYH\�



3RVLWLRQLQJ SULQFLSOHV

���������$

����� 'XDO V\VWHP
7KH 6LPUDG +L3$39 V\VWHP LV GHVLJQHG WR RSHUDWH ZLWK RQH RU
WZR WUDQVGXFHUV� 8VH RI WZR WUDQVGXFHUV ZLOO LQFUHDVH WKH
HOHFWULFDO DQG DFRXVWLF UHGXQGDQF\� DQG DOVR LQFUHDVH WKH
DFFXUDF\� DV LW RSHQV IRU UHGXQGDQW PHDVXUHPHQW ZLWK SRVLWLRQ
HVWLPDWLRQ EDVHG RQ WZR LQGHSHQGHQW PHDVXUHPHQWV DQG D
TXDOLW\ FRQWURO� 7KH GXDO V\VWHP XVHV ERWK WUDQVGXFHUV WR
PHDVXUH WKH SRVLWLRQ RI RQH VLQJOH WDUJHW �WUDQVSRQGHU� E\
VHSDUDWHO\ FRQWUROOLQJ WKH EHDPIRUPLQJ DQG SKDVHPHDVXUHPHQW
IRU HDFK V\VWHP LQ SDUDOOHO� 7KLV PHDQV WKDW IRU WKH VDPH UHSO\
SXOVH IURP WKH WUDQVSRQGHU ERWK V\VWHPV ZLOO PHDVXUH DQG
FDOFXODWH D SRVLWLRQ�

,I WKH VLJQDO LV ORVW RQ RQH RI WKH WUDQVGXFHUV LW LV VWLOO SRVVLEOH WR
UHFHLYH LW RQ WKH RWKHU RQH� $ SRVLWLRQ HVWLPDWRU ZLOO XVH WKH
SRVLWLRQ LQIRUPDWLRQ IURP ERWK V\VWHPV WR HVWLPDWH RQH RSWLPDO
WUDQVSRQGHU SRVLWLRQ� (DFK V\VWHP FDOFXODWHV D YDULDQFH IRU LWV
PHDVXUHPHQWV� ,W LV GHWHUPLQHG E\ WKH NQRZQ V\VWHP DFFXUDF\
DQG WKH VWDQGDUG GHYLDWLRQ RI WKH PHDVXUHPHQWV� 7KH SRVLWLRQ
HVWLPDWRU UHFHLYHV ERWK WKHSRVLWLRQ DQG WKHYDULDQFH IURP WKH WZR
V\VWHPV� ,W FDOFXODWHV D ZHLJKWHG PHDQ RI WKH WZR SRVLWLRQV� 7KH
ZHLJKW LV WKH YDULDQFHV�

7KH TXDOLW\ FRQWURO IXQFWLRQ ZLOO XVH YDULDQFH GDWD� VWDQGDUG
GHYLDWLRQ DQG SRVLWLRQ GLIIHUHQFH WR SHUIRUP D TXDOLW\ FRQWURO RI
WKH SRVLWLRQLQJ� ,I WKH YDULDQFH DQG WKH SRVLWLRQ GLIIHUHQFH DUH
RXWVLGH D SUHVHW OLPLW� D ZDUQLQJ WR WKH RSHUDWRU ZLOO EH VKRZQ�
7KLV VKRZV WKH EHQHILWV RI D GXDO V\VWHP�

����� $FFXUDF\ LPSURYHPHQW
7KH LPSURYHPHQW IDFWRU IURP � WR � WUDQVGXFHUV LV ��c�� 7KLV LV
EDVHG RQ WKH VWDWLVWLFDO LPSURYHPHQWV ZKHQ XVLQJ WZR
LQGHSHQGHQW V\VWHPV� 2QH WUDQVGXFHU ZLOO JLYH D KRUL]RQWDO
EHDULQJ DFFXUDF\ RI ���E� ZKLOH WZR WUDQVGXFHUV ZLOO JLYH ���E

����� 5HGXQGDQF\ LPSURYHPHQW
7KH WZR WUDQVGXFHUV ZLOO W\SLFDOO\ EH LQVWDOOHG DW GLIIHUHQW
ORFDWLRQV RQERDUG� 2QH WUDQVGXFHU PD\ WKHQ KDYH D EHWWHU
ORFDWLRQ ZLWK UHVSHFW WR QRLVH HQYLURQPHQWV DQG UHIOHFWLRQV WKDQ
WKH RWKHU� 7KH FRPSXWHG SRVLWLRQ ZLOO EH D ZHLJKWHG SRVLWLRQ RI
WKHVH WZR PHDVXUHPHQWV� ,I RQH RI WKH V\VWHPV IDLO WR UHFHLYH D
UHSO\� WKH RWKHU V\VWHPPD\ UHFHLYH LW DQG WKH SRVLWLRQZLOO VWLOO EH
FRPSXWHG�

����� 4XDOLW\ LPSURYHPHQW
:KHQ XVLQJ WZR WUDQVGXFHUV� WKH V\VWHP ZLOO FKHFN DQG UHSRUW LI
WKH SRVLWLRQV IURP WKH WZR V\VWHPV ZLOO GLIIHU PRUH WKDQ D SUHVHW
YDOXH� ,QIRUPDWLRQ DERXW WKH SRVLWLRQ TXDOLW\ ZLOO DOVR EH
DYDLODEOH EDVHG RQ .DOPDQ ILOWHULQJ�
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������ 2SHUDWRU LQWHUIDFH
6LPUDG +L3$3 XVHV WKH VDPH 2SHUDWRU 8QLW DV WKH ZHOO NQRZQ
+35 ��� VHULHV� 7KH 2SHUDWRU 8QLW FRQWUROV ERWK D VLQJOH DQG D
GXDO +L3$39 V\VWHP� 7KH 2SHUDWRU 8QLW FRQVLVW RI D FRORU
GLVSOD\� D FRPSXWHU� D NH\ERDUG DQGD MR\VWLFN� 7KH2SHUDWRU8QLW
SHUIRUPV DOO XVHU LQWHUIDFH DQG FRQWUROV WKH WUDQVFHLYHU�V�� 7KH
RSHUDWLRQ RI WKH V\VWHP LV EDVLFDOO\ GRQH E\ D MR\VWLFN RSHUDWHG�
VHOI H[SODQDWRU\PHQX� 7KH2SHUDWRU8QLW WUDQVPLWV SRVLWLRQGDWD
WR RWKHU HTXLSPHQW RQ D VHULDO OLQH RU RQ DQ (WKHUQHW XVLQJ
VWDQGDUG 7&3�,3 SURWRFRO� 'DWD PD\ DOVR EH VWRUHG IRU ODWHU
SURFHVVLQJ�

������ +L3$3 7HOHPHWU\ SURFHVVLQJ
7KH XQLW WUDQVPLWV DFRXVWLF WHOHPHWU\PHVVDJHV� DQG UHFHLYHV DQG
GHFRGHV WKH DFRXVWLF WHOHPHWU\ PHVVDJH IURP WKH WUDQVSRQGHU�
7KH GDWD LV VHQW WR WKH $3& ���

������ 6XPPDU\
7KH 6LPUDG +L3$39 V\VWHP LV D QHZ JHQHUDWLRQ RI D 66%/
V\VWHP� ,W·V PDLQ DGYDQWDJH LV VLJQLILFDQWO\ LQFUHDVHG DFFXUDF\�
2WKHU QHZ IHDWXUHV DUH�

� 7KH V\VWHP KDV QR PHFKDQLFDO WUDQVGXFHU VWHHULQJ�

� 1DUURZ SRLQWLQJ UHFHLYHU EHDPV

� &RUUHFWLRQV RI HUURUV FDXVHG E\ UD\EHQGLQJ

� 'RXEOH SRVLWLRQ PHDVXUHPHQW� UHGXQGDQF\� TXDOLW\ FRQWURO

� 0D\ EH LQWHJUDWHG ZLWK 6LPUDG /%/ V\VWHP

� %HWWHU QRLVH VXSSUHVVLRQ



3RVLWLRQLQJ SULQFLSOHV

���������$

��� /%/ 3RVLWLRQLQJ 3ULQFLSOH
7KH /RQJ %DVH /LQH �/%/� SULQFLSOH LV EDVHG RQ DQ RQERDUG
WUDQVGXFHU� DQG QRUPDOO\ � �� � WUDQVSRQGHUV RQ WKH VHDEHG� 7KLV
VHDEHG WUDQVSRQGHU DUUD\ QHHGV WR EH FDOLEUDWHG EHIRUH DQ\
SRVLWLRQLQJ RSHUDWLRQV FDQ EHJLQ� UHTXLULQJ WKH EDVH OHQJWKV
EHWZHHQ WKH WUDQVSRQGHUV WR EH NQRZQ� 7KHUH DUH DXWRPDWLF
FDOLEUDWLRQ IXQFWLRQV LQ WKH VXUIDFH+L3$3�+35 V\VWHP� DOORZLQJ
DOO WKH UDQJHV WR EH PHDVXUHG DQG PDGH DYDLODEOH E\ DFRXVWLF
WHOHPHWU\ FRPPXQLFDWLRQ EHWZHHQ WKH WUDQVSRQGHUV DQG WKH
YHVVHO·V V\VWHP� 7KH FDOLEUDWLRQ LV SHUIRUPHG RQO\ RQFH SULRU WR
SRVLWLRQLQJ RSHUDWLRQ VLQFH WKH WUDQVSRQGHUV ZLOO UHPDLQ DW WKH
VDPH ORFDWLRQ IRU WKH GXUDWLRQ RI WKH RSHUDWLRQ�

:KHQ WKH FDOLEUDWLRQ GDWD LV NQRZQ� SRVLWLRQLQJ RI WKH VXUIDFH
YHVVHO FDQ EHJLQ� $OO WKH VHDEHG WUDQVSRQGHUVZLOO EH LQWHUURJDWHG
VLPXOWDQHRXVO\� DQG HDFK ZLOO UHVSRQG ZLWK LWV VSHFLILF UHSO\
VLJQDO� 7KH WUDQVSRQGHUV GR QRW UHSO\ DW WKH VDPH WLPH� 7KH /%/
V\VWHP ZLOO WKHQ FDOFXODWH WKH UDQJHV IURP WKH LQGLYLGXDO
WUDQVSRQGHUV� %\ XVLQJ WKH FDOLEUDWLRQ GDWD WRJHWKHU ZLWK WKH
FDOFXODWHG UDQJHV LQ VRIWZDUH DOJRULWKPV� WKH YHVVHO RU DQ 529
FDQ EH SRVLWLRQHG�

7KH V\VWHP FDQ WDNH WKH GHSWK IURP DQ 529��PRXQWHG SUHVVXUH
VHQVRU YLD D VHULDO OLQH� %\ XVLQJ WKLV GHSWK LQ WKH FRPSXWDWLRQ� LW
ZLOO LQFUHDVH WKH SRVLWLRQ DFFXUDF\ RI WKH 529�

7KH UDQJH FDSDELOLWLHV RI DPHGLXP IUHTXHQF\ /%/ V\VWHPZLOO EH
DSSUR[LPDWHO\ WKH VDPH DV WKRVH RI DQ 66%/ V\VWHP�

/%/ SRVLWLRQLQJ LV PRUH FRPSOH[ WR RSHUDWH� QHHGV PRUH
WUDQVSRQGHUV WKDQ 66%/� EXW LW ZLOO JLYH EHWWHU SRVLWLRQ DFFXUDF\
DW JUHDWHU GLVWDQFHV�
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��� &RPELQHG 66%/ DQG /%/ SRVLWLRQLQJ
7KH FRPELQHG 66%/�/%/ V\VWHP XVHV DQ RQERDUGPXOWL��HOHPHQW
WUDQVGXFHU� 7KH V\VWHPPD\ RSHUDWH DV DQ 66%/ V\VWHP DQG DV DQ
/%/ V\VWHP VLPXOWDQHRXVO\�

$V DQ H[DPSOH� WKHYHVVHOPD\EHSRVLWLRQHG UHODWLYH WR WKH VHDEHG
XVLQJ /%/ZKHQ DQ 66%/ WUDQVSRQGHU LV SRVLWLRQHG UHODWLYH WR WKH
YHVVHO� DQG WKH SRVLWLRQV DUH GLVSOD\HG UHODWLYH WR WKH /%/
WUDQVSRQGHU DUUD\ RQ WKH VHDEHG�

7KH FRPELQHG V\VWHPZLOO DOVR XVH WKH PHDVXUHG DQJOHV WRJHWKHU
ZLWK WKH PHDVXUHG UDQJHV LQ WKH /%/ SRVLWLRQLQJ� 7KH FRPELQHG
PHDVXUHQHPW JLYHV D UREXVW V\VWHP ZLWK LQFUHDVHG DFFXUDF\� $Q
/%/ VROXWLRQ LV DFKLHYDEOHZKHQ RQO\ WZR WUDQVSRQGHU UHSOLHV DUH
GHWHFWHG�



3RVLWLRQLQJ SULQFLSOHV

���������$

��� 6%/ 3RVLWLRQLQJ 3ULQFLSOH
6%/ 3RVLWLRQLQJ LV GHOLYHUHG LQ HQJLQHHULQJ SURMHFWV�

,W LV D /%/ V\VWHP ´XS��VLGH��GRZQµ�
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3RVLWLRQLQJ SULQFLSOHV

���������$

%ODQN SDJH
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6\VWHP XQLWV 	 FRQILJXUDWLRQ

���������$

� 6<67(0 81,76 $1' &21),*85$7,21

��� ,QWURGXFWLRQ
7KH +L3$39�+35 ��� V\VWHP FRQVLVWV RI � GLIIHUHQW PDLQ XQLWV�

� 2SHUDWRU VWDWLRQ

� 7KH WUDQVFHLYHU

� 7KH +XOO 8QLW ZLWK WUDQVGXFHU�

$ V\VWHPPD\ EH FRQILJXUHGZLWK RQH RU VHYHUDO RI WKHVH XQLWV� $
J\URFRPSDVV DQG D YHUWLFDO UHIHUHQFH VHQVRUZLOO QRUPDOO\ DOVREH
LQFOXGHG LQ DQ +L3$39�+35 ��� V\VWHP�

7KH RSHUDWRU VWDWLRQ LV FRPPRQ IRU ERWK +35 ��� 6HULHV DQG WKH
+L3$3� 7KH WUDQFHLYHU� WUDQVGXFHUV DQG KXOO XQLWV DUH GHGLFDWHG
WR HDFK V\VWHP�

7KH+35 ��� 6HULHV PD\ EH VXSSOLHGZLWK VHYHUDO DOWHUQDWLYHV IRU
WUDQFHLYHUV� WUDQVGXFHU DQG KXOO XQLWV� $Q RYHUYLHZ RI WKH
DYDLODEOH PRGXOHV LV VKRZQ LQ WKH ILJXUH µ6LPUDG +35 ���
6HULHVµ�

7KH +L3$39 6\VWHP XVHV WKH VDPH RSHUDWRU VWDWLRQ DOWHUQDWLYHV
DV WKH +35 ��� 6HULHV� EXW KDV RQO\ RQH DOWHUQDWLYH IRU WUDQFHLYHU�
WUDQVGXFHU DQGKXOOXQLW� 7KHXQLWV DUH VKRZQ LQ V\VWHPGLDJUDPV
DQG LQ WKH µ2XWOLQH GLPHQVLRQVµ FKDSWHU�

��� 2SHUDWRU 6WDWLRQ

����� ,QWURGXFWLRQ
7KH RSHUDWRU VWDWLRQ FRQVLVWV RI D FRPSXWHU� WKH $3& ��� PRQLWRU
DQG WKH :LQ.H\ERDUG� 7KH FRPSXWHU UXQV RQ WKH 0LFURVRIW
:LQGRZV17RSHUDWLQJ V\VWHP� )RU HDVH RI XVH� WKH XVHU LQWHUIDFH
LV D IXOO\ JUDSKLFDO XVHU LQWHUIDFH� GHVLJQHG DV D VWDQGDUG
:LQGRZV 17 DSSOLFDWLRQ� $ NH\ERDUG ZLWK QXPHULFDO NH\V DQG
D UROOHU EDOO FRQWUROV WKH RSHUDWLRQ� 7KH FRORXU GLVSOD\ VFUHHQ LV
GLYLGHG LQWR � ZLQGRZV LQ ZKLFK WKH RSHUDWRU FDQ VHOHFW VHYHUDO
GLIIHUHQW YLHZV� 7\SLFDO YLHZV DUH JUDSKLFDO SRVLWLRQ SORW�
QXPHULFDO GDWD LQFOLQDWLRQ DQG UROO� SLWFK DQG KHDGLQJ� 7KH
2SHUDWRU 6WDWLRQ LV FRPPRQ IRU WKH +35 ��� 6HULHV DQG WKH
+L3$39 V\VWHP�
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([DPSOHV RI WKH GLVSOD\ SUHVHQWDWLRQV DUH VKRZQ EHORZ�

2QH V\VWHP PD\ KDYH RQH RU VHYHUDO RSHUDWRU VWDWLRQV� ZKLFK
FRPPXQLFDWHV RQ DQ HWKHUQHW� 2QH RI WKH XQLWV ZLOO EH WKHPDVWHU�
ZKLFK LV VHOHFWHG E\ WKH RSHUDWRU�V��

7KH +L3$39�+35 V\VWHPPD\ EH FRQILJXUHGZLWK WKH 2SHUDWRU
VWDWLRQ LQ WUHH ZD\V�

� 6WDQG DORQH $3& ��� WKH :LQ.H\ERDUG DQG D PRQLWRU

� 2SHUDWLQJ &RQVROH

� ,QWHJUDWHG DSSOLFDWLRQ RQ WKH VDPH RSHUDWRU FRQVROH DV WKH
6LPUDG 6'3 ��; VHULHV '3



6\VWHP XQLWV 	 FRQILJXUDWLRQ
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����� ,QWHJUDWHG RSHUDWLRQ ZLWK 6'3 ;;
7KH LQWHJUDWHG +L3$39�+35 DQG '3 RSHUDWLRQ LV DYDLODEOH DV
WZR GLIIHUHQW VROXWLRQV�

������� +L3$3�+35 DQG '3 �� RQH 2SHUDWRU 6WDWLRQ�
7KH RSHUDWRU PXVW VHOHFW ZKHWKHU WKH +L3$39�+35 RU '3 VKDOO
EH YLHZHG DQG RSHUDWHG� 7KLV LV HOLJLEOH IURP WKHPHQX�:KHQ WKH
'3ZLQGRZ LV DFWLYH� WKH+L3$39�+35 FDQ EH DFFHVVHG IURP WKH
PHQX VHOHFWLQJ WKH +L3$39�+35 YLHZ RU DFFHVVLQJ D GLDORJXH
ER[ IRU WUDQVSRQGHURSHUDWLRQ�:KHQ WKH+L3$39�+35ZLQGRZ
LV DFWLYH� WKH'3FDQEHDFFHVVHG IURP WKHPHQX VHOHFWLQJ'3YLHZ�

������� +L3$39�+35 DQG '3 �� PXOWLSOH 2SHUDWRU
6WDWLRQV�

:KHQ VHYHUDO RSHUDWRU VWDWLRQV DUH DYDLODEOH� WKH RSHUDWRU FDQ
YLHZ�RSHUDWH WKH '3 RQ RQH�VHYHUDO VFUHHQ�V� DQG WKH
+L3$39�+35RQDQRWKHU VFUHHQ� 7KHRSHUDWLRQ LV WKH VDPH DV IRU
D VLQJOH RSHUDWRU FRQVROH�

����� $3& �� �� $FRXVWLF 3RVLWLRQLQJ
&RPSXWHU

7KH 6LPUDG $3& �� LV WKH FRPSXWHU LQ WKH +L3$39�+35·V
RSHUDWRU VWDWLRQ� ,W KROGV DOO WKH RSHUDWLRQDO VRIWZDUH� DQG
LQWHUIDFHV WR GLVSOD\� NH\ERDUG� SULQWHUV� QHWZRUN DQG RWKHU
SHULSKHUDO GHYLFHV DV UHTXLUHG� 7KH XQLW LV QRUPDOO\ ILWWHG ZLWK D
���µ IORSS\ GULYH� 7KH $3& �� PD\ EH PRXQWHG DWWDFKHG WR WKH
FRORXU PRQLWRU� LQ D ��µ UDFN RU RQ D µGHVN WRSµ�

����� &) ����� ���� &RORXU PRQLWRU
7KH 6LPUDG &) ���� LV D ��µ 5*% FRORXU PRQLWRU� 7KH 6LPUDG
&)���� LV D ��µ 5*% FRORXU PRQLWRU� 7KH &) ��������� PD\ EH
LQVWDOOHG LQ VHYHUDO ZD\V� GHVNWRS� ��µ UDFN� URRI RU SDQHO�

����� &RQVROH PRQLWRUV
7KH +L3$39�+35 V\VWHP PD\ EH LQWHJUDWHG LQ D FRQVROH� 7KH
PRQLWRU ZLOO QRUPDOO\ WKHQ EH VXSSOLHG E\ WKH FRQVROH
PDQXIDFWXUHU� ,W VKRXOG EH D��µPRQLWRU RU ODUJHU� DEOH WRRSHUDWH
ZLWK ����[���� UHVROXWLRQ DW ��+] UHIUHVK UDWH�

����� .H\ERDUG
7KH NH\ERDUG LV GHVLJQHG IRU HDV\ XVH� ,W LQFOXGHV QXPHULFDO
NH\V� IXQFWLRQ NH\V DQG D UROOHU EDOO ZLWK WKUHH EXWWRQV� 7KH
NH\ERDUG FDQ EH PRXQWHG RQ WKH $3& �� RU EH SXW RQ D GHVNWRS�
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����� 2SHUDWRU FRQVROH
7KH RSHUDWRU FRQVROH LQWHJUDWHV D ��µ PRQLWRU� V\VWHP FRQWUROOHU
DQG D NH\ERDUG� 7KH FRQVROH LV LGHQWLFDO WR FRQVROHV XVHGZLWK WKH
6LPUDG '3 V\VWHPV� 7KH FRQVROH LV WR EH PRXQWHG RQ WKH GHFN�



6\VWHP XQLWV 	 FRQILJXUDWLRQ

���������$

��� +L3$3 XQLWV

����� +L3$3 7UDQVFHLYHU
7KH +L3$3 7UDQVFHLYHU 8QLW LV LQWHUIDFHG WR WKH VSKHULFDO
WUDQVGXFHU DUUD\� 7KH WUDQVFHLYHU FRQWDLQV WUDQVPLVVLRQ
DPSOLILHUV� $�' FRQYHUVLRQ FLUFXLWV DQG D VLJQDO SURFHVVLQJ
FRPSXWHU� ,W LV LQWHUIDFHG WR DWWLWXGH VHQVRUV� DQG FRQWUROV WKH
WULJJHULQJ RI XS WR � UHVSRQGHUV� 7KH WUDQVFHLYHU FDQ RSHUDWHZLWK
RQH +L3$39 WUDQVGXFHU� 7KH XQLW RXWSXWV WKH WUDQVSRQGHU
SRVLWLRQ WR WKH $3& ���

������� +L3$3 3URFHVVLQJ
7KH +L3$39 V\VWHP GHWHUPLQHV WKH SRVLWLRQ RI D VXEVHD WDUJHW
�WUDQVSRQGHU RU UHVSRQGHU� E\ FRQWUROOLQJ D QDUURZ UHFHSWLRQ
EHDP WRZDUGV LWV ORFDWLRQ� 7KH V\VWHP XVHV D GLJLWDO
EHDP��IRUPHU� ZKLFK WDNHV LWV LQSXW IURP DOO WKH WUDQVGXFHU
HOHPHQWV� 7KH V\VWHP XVHV D QXPEHU RI ZLGH IL[HG EHDPV WR
JHQHUDWH DQ DSSUR[LPDWH SRVLWLRQ IRU WKH WDUJHW� 2QFH WKLV LV
DFKLHYHG� LW XVHV GDWD IURP DOO WKH HOHPHQWV RQ WKH KHPLVSKHUH
IDFLQJ WKH WDUJHW WR FRPSXWH WKH QDUURZ UHFHSWLRQ EHDP DQG
RSWLPLVH WKH GLUHFWLRQDO PHDVXUHPHQW� 7KH UDQJH LV PHDVXUHG E\
QRWLQJ WKH WLPH GHOD\ EHWZHHQ LQWHUURJDWLRQ DQG UHFHSWLRQ� 7KH
V\VWHPZLOO FRQWURO WKH EHDP G\QDPLFDOO\ VR LW LV DOZD\V SRLQWLQJ
WRZDUGV WKH WDUJHW� 7KH WDUJHW PD\ EH PRYLQJ� DQG WKH YHVVHO
LWVHOI LV DIIHFWHG E\ SLWFK� UROO DQG \DZ� 'DWD IURP D UROO�SLWFK
VHQVRU LV XVHG WR VWDELOLVH WKH EHDP IRU UROO DQG SLWFK� ZKLOH
GLUHFWLRQDO GDWD IURP D FRPSDVV LV LQSXW WR WKH WUDFNLQJ DOJRULWKP
WR GLUHFW WKH EHDP LQ WKH FRUUHFW KRUL]RQWDO GLUHFWLRQ�
7KH +L3$39 WUDQVFHLYHU FDQ RSHUDWH ZLWK XS WR �� WUDQVSRQGHUV
VLPXOWDQHRXVO\� LV XVHV WKH +35 ��� WUDQVSRQGHUV FKDQQHOV�

������� +L3$3 /%/ SURFHVVLQJ
7KLV PRGH LV VLPLODU WR WKH +L3$39 SURFHVVLQJ� EXW WKH
WUDQVFHLYHU SRVLWLRQV XS WR � /%/ WUDQVSRQGHUV IRU HDFK
LQWHUURJDWLRQ� %RWK UDQJHV DQG GLUHFWLRQV WR WKH WUDQVSRQGHUV DUH
PHDVXUHG� 7KH GDWD LV VHQW WR WKH $3& ���

������� +L3$3 7HOHPHWU\ SURFHVVLQJ
7KH XQLW WUDQVPLWV DFRXVWLF WHOHPHWU\PHVVDJHV� DQG UHFHLYHV DQG
GHFRGHV WKH DFRXVWLF WHOHPHWU\ PHVVDJH IURP WKH WUDQVSRQGHU�
7KH GDWD LV VHQW WR WKH $3& ���

����� +L3$3 7UDQVGXFHU
7KH +L3$39 V\VWHP XVHV D VSKHULFDO WUDQVGXFHU� ZLWK HOHPHQWV
FRYHULQJ LWV HQWLUH VXUIDFH DUHD H[FHSW IRU D VPDOO FRQH DURXQG WKH
µQRUWK��SROHµ� 7KH ODUJH QXPEHU RI HOHPHQWV HQDEOHV QDUURZ
UHFHLYHU EHDPV WR EHJHQHUDWHG� 7KH WUDQVGXFHU LVPRXQWHG RQ WKH
KXOO XQLW�
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����� +L3$3 +XOO XQLW
7KH KXOO XQLW HQDEOHV WKH WUDQVGXFHU WR EH ORZHUHG� XQGHU HLWKHU
ORFDO RU UHPRWH FRQWURO� WKURXJK WKH YHVVHO·V KXOO WR D GHSWK
VXIILFLHQW WRPLQLPL]H WKH HIIHFWV RI QRLVH DQG DLU OD\HUV EHORZ WKH
YHVVHO� 7KH KXOO XQLW LV LQVWDOOHG RQ WRS RI D JDWH YDOYH� ZKLFK FDQ
EH FORVHGGXULQJPDLQWHQDQFHRI WKH WUDQVGXFHU� 7KHKXOO XQLW DOVR
KROGV WKH JXLGH��UDLO DUUDQJHPHQW IRU NHHSLQJ WKH WUDQVGXFHU
H[DFWO\ DOLJQHG ZLWK WKH YHVVHO�

7KH +L3$39 KXOO XQLW LV WKH VWDQGDUG KXOO XQLW DYDLODEOH IRU WKH
6LPUDG +L3$39 V\VWHPV� ,W LV HTXLSSHG ZLWK WKH IROORZLQJ VXE
XQLWV�

� 5HOD\8QLW7KLV XQLW KROGV WKHSRZHU VXSSOLHV DQG FRQWURO ORJLF
IRU WKH KRLVW DQG ORZHU RSHUDWLRQ� ,W DOVR KDV D ORFDO FRQWURO
SDQHO IRU ORFDO FRQWURO RI WKH KRLVW�ORZHU RSHUDWLRQ

� 5HPRWH&RQWURO XQLW7KLV XQLW LV QRUPDOO\PRXQWHG FORVH WR WKH
GLVSOD\ XQLW LQ WKH RSHUDWLRQ URRP� ,W DOORZV UHPRWH FRQWURO RI
WKH KRLVW DQG ORZHU RSHUDWLRQ�



6\VWHP XQLWV 	 FRQILJXUDWLRQ
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��� $WWLWXGH VHQVRUV

����� ,QWURGXFWLRQ
$WWLWXGH VHQVRUV DUH D FRPPRQ GHILQLWLRQ IRU UROO� SLWFK� KHDYH
DQG KHDGLQJ VHQVRUV� 7KH +L3$39�+35 ��� V\VWHP KDV D ZLGH
UDQJH RI LQWHUIDFHV WR VHQVRUV IURP GLIIHUHQW PDQXIDFWXUHUV�

����� 9HUWLFDO 5HIHUHQFH 8QLW �958�
7KH 9HUWLFDO 5HIHUHQFH 8QLW �958� LV LQWHUIDFHG WR WKH
+L3$39�+35 ��� 7UDQVFHLYHU 8QLW� 7KH V\VWHP FDQ WKHUHE\
DXWRPDWLFDOO\ FRPSHQVDWH IRU WKH YHVVHO·V UROO DQG SLWFK
PRYHPHQWV� 7KH +L3$39�+35 V\VWHP FDQ XVH WKH VDPH 958
DV WKH '\QDPLF 3RVLWLRQLQJ �'3� V\VWHP �LI RQH LV ILWWHG��

7KH 9HUWLFDO 5HIHUHQFH 8QLW PD\ RU PD\ QRW EH D SDUW RI WKH
6LPUDG GHOLYHU\� ,Q DQ\ FDVH� WKH XQLW LV GRFXPHQWHG VHSDUDWHO\
E\ WKH DSSOLFDEOH PDQXIDFWXUHU�

����� *\UR FRPSDVV
7KH J\UR FRPSDVV VXSSOLHV WKH +L3$39�+35 ZLWK WKH YHVVHO·V
KHDGLQJ UHODWLYH WR QRUWK� 7KH +L3$39�+35 PD\ WKHQ SURYLGH
WUDQVSRQGHU FR��RUGLQDWHV UHODWLYH WR QRUWK� ,W LV DOVR XVHG WR
XSGDWH WKH SRVLWLRQ ILOWHU DV WKH YHVVHO FKDQJHV KHDGLQJ�

����� ,QWHJUDWHG DWWLWXGH VHQVRUV
7KHVH VHQVRUV LQWHJUDWH UDWH J\URV� DFFHOHURPHWHU DQG *36 WR
SURYLGH DQ DFFXUDWH UROO� SLWFK� KHDYH DQG KHDGLQJ RXWSXW� 7KHVH
VHQVRUV DUH VXSHULRU WR WUDGLWLRQDO J\URV DQG 958V� 7KH
+L3$39�+35 PD\ EH LQWHUIDFHG WR VXFK VHQVRUV�

����� ,QWHUIDFH VSHFLILFDWLRQ
7KH+L3$39�+35 KDV VHYHUDO LQWHUIDFH IRUPDWV DYDLODEOH� 7KHVH
DUH GHVFULEHG LQ µ$WWLWXGH IRUPDWV GHVFULSWLRQµ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

�� �������$

��� 7HFKQLFDO 6SHFLILFDWLRQV

����� $3& ��
3RZHU VXSSO\� YROWDJH �������� 9$&� ������� 9$&

3RZHU VXSSO\� IUHTXHQF\ ������ +]

3RZHU VXSSO\� FXUUHQW PD[ ��� 9��� $� ���9��� $

7HPSHUDWXUH� VWRUDJH ���� WR ��� �&

7HPSHUDWXUH� RSHUDWLQJ ��� WR ��� �&

+XPLGLW\� VWRUDJH ��� UHODWLYH

+XPLGLW\� RSHUDWLQJ ��� UHODWLYH

9LEUDWLRQ�

5DQJH ������ +]

([FLWDWLRQ OHYHO �������+] ���PP� ��������� +] � J

+XPLGLW\� RSHUDWLQJ ��� UHODWLYH

&RORXU JUDSKLFV UHVROXWLRQ HOLJLEOH PD[� ����[����

9LGHR RXWSXW �� SLQ� DQDORJXH 9*$

)ORSS\ GULYH ���µ

3ULQWHU LQWHUIDFH 3DUDOOHO

(OHFWULFDO LQWHUIDFHV 56 ���� 56 ���� HWKHUQHW

7HOHJUDP IRUPDWV VHULDO OLQHV�

� %LQDU\ +35 �������

� %LQDU\ +35 ���

� %&' FRGH

� 3URSULHWDU\ 10($

7HOHJUDP IRUPDWV HWKHUQHW�

� %LQDU\ +35 ���

� 3URSULHWDU\ 10($
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����� &) ���� &RORXU PRQLWRU
3RZHU VXSSO\� YROWDJH �������� 9$&� �������� 9$&

3RZHU VXSSO\� IUHTXHQF\ ������ +]

3RZHU VXSSO\� FXUUHQW PD[� ��� $

7HPSHUDWXUH� VWRUDJH ���� WR ��� �&

7HPSHUDWXUH� RSHUDWLQJ �� WR ��� �&

+XPLGLW\� VWRUDJH �� �� ��� UHODWLYH

+XPLGLW\� RSHUDWLQJ �� �� ��� UHODWLYH

����� &) ���� &RORXU PRQLWRU
3RZHU VXSSO\� YROWDJH �-+ ���� 0;9� �������� 9$&

3RZHU VXSSO\� YROWDJH �-+ ���� ���� �������� 9$&

3RZHU VXSSO\� IUHTXHQF\ ������ +]

3RZHU VXSSO\� FXUUHQW PD[� ��� $

7HPSHUDWXUH� VWRUDJH ���� WR ��� �&

7HPSHUDWXUH� RSHUDWLQJ �� WR ��� �&

+XPLGLW\� VWRUDJH �� �� ��� UHODWLYH

+XPLGLW\� RSHUDWLQJ �� �� ��� UHODWLYH
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����� +35 ��� 7UDQVFHLYHU 8QLW
3RZHU VXSSO\� YROWDJH ��� �� ��� 9$&

3RZHU VXSSO\� IUHTXHQF\ ������ +]

3RZHU VXSSO\� FRQVXPSWLRQ PD[� �� :

7HPSHUDWXUH� VWRUDJH ���� WR ��� �&

7HPSHUDWXUH� RSHUDWLQJ � WR ��� �&

'HJUHH RI SURWHFWLRQ� LQ �X FDELQHW ,3 ��

+XPLGLW\� VWRUDJH ��� UHODWLYH

+XPLGLW\� RSHUDWLQJ ��� UHODWLYH

+HDGLQJ UHIHUHQFH�

� 6\QFKURQRXV

� 6HULDO 56 ��� 6.5 IRUPDW

� 6HULDO 56 ��� 67/ IRUPDW

� 6HULDO 56 ��� 10($ IRUPDW

� 6HULDO 56 ��� 6HDWH[ 058 RU 6HDSDWK

� 6HULDO 56 ��� '*5 IRUPDW � 7RNLPHF '*5 �� �

5ROO DQG SLWFK UHIHUHQFH�

� $QDORJXH 6LQH ������ �����9

� $QDORJXH 6LQH ������ �����9

� $QDORJXH OLQHDU ������ �����9

� $QDORJXH 6HDWH[ 058 ������ �����9

� 6HULDO 56 ��� 6HDWH[ 058 RU 6HDSDWK

7UDQVGXFHU IUHTXHQF\ FRPELQDWLRQV�

� � 66%/ 0) DQG � /%/�7HOHPHWU\ 0)

� � 66%/ /) DQG � /%/�7HOHPHWU\ /)

� � 66%/	 � /%/�7HOHPHWU\0) DQG � 66%/	 � /%/�7HOHPHWU\

/)

5HVSRQGHU GULYHV PD[� �

7UDQVSRQGHUV LQ XVHPD[� ��

7UDQVSRQGHU FKDQQHOV +35 ��� DQG +35 ���
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����� +L3$3 7UDQVFHLYHU 8QLW
3RZHU VXSSO\� YROWDJH ��� 9$& �������

3RZHU VXSSO\� IUHTXHQF\ ������ +]

3RZHU VXSSO\� FRQVXPSWLRQ PD[� ��� :

7HPSHUDWXUH� VWRUDJH ���� WR ��� �&

7HPSHUDWXUH� RSHUDWLQJ � WR ��� �&

'HJUHH RI SURWHFWLRQ� LQ �X FDELQHW ,3 ��

+XPLGLW\� VWRUDJH ��� UHODWLYH

+XPLGLW\� RSHUDWLQJ ��� UHODWLYH

:HLJKW $SSUR[� ��NJ

+HDGLQJ UHIHUHQFH�

� 6HULDO 56 ��� 6.5 IRUPDW

� 6HULDO 56 ��� 67/ IRUPDW

� 6HULDO 56 ��� 10($ IRUPDW

� 6HULDO 56 ��� 6HDWH[ 058 RU 6HDSDWK

� 6HULDO 56 ��� '*5 IRUPDW � 7RNLPHF '*5 �� �

� 6HULDO 56 ��� 10($ +'7� 9+:

5ROO DQG SLWFK UHIHUHQFH�

� 6HULDO 56 ��� 6HDWH[ 058 RU 6HDSDWK

7UDQVGXFHU IUHTXHQF\ FRPELQDWLRQV�

� � +L3$3 0)

5HVSRQGHU GULYHV PD[� �

7UDQVSRQGHUV LQ XVH PD[� ��

7UDQVSRQGHU FKDQQHOV +35 ���
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����� +RLVW &RQWURO�
3RZHU VXSSO\� YROWDJH ������� 9$& � 3KDVH

3RZHU VXSSO\� IUHTXHQF\ ������ +]

3RZHU VXSSO\� FRQVXPSWLRQ PD[� ���� :

7HPSHUDWXUH� VWRUDJH ���� WR ��� �&

7HPSHUDWXUH� RSHUDWLQJ � WR ��� �&

'HJUHH RI SURWHFWLRQ ,3 ��

+XPLGLW\� VWRUDJH ��� UHODWLYH

+XPLGLW\� RSHUDWLQJ ��� UHODWLYH

����� +XOO 8QLW
3RZHU VXSSO\� YROWDJH ������� 9$& � 3KDVH

3RZHU VXSSO\� IUHTXHQF\ ������ +]

3RZHU VXSSO\� FRQVXPSWLRQ PD[� ���� :

7HPSHUDWXUH� VWRUDJH ���� WR ��� �&

7HPSHUDWXUH� RSHUDWLQJ � WR ��� �&

'HJUHH RI SURWHFWLRQ ,3 ��

+XPLGLW\� VWRUDJH ��� UHODWLYH

+XPLGLW\� RSHUDWLQJ ��� UHODWLYH

:HLJKW� +/���� ���� .J

:HLJKW� +/���� ���� .J

:HLJKW� +/���� ���� .J

:HLJKW� +/���� ���� .J

:HLJKW� +/ ���� ([��� ���� .J
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��� $FFXUDF\

����� +35 ��� 6WDQGDUG WUDQVGXFHU ������
N+]�

:LGH EHDP ���� � � � RI VODQW UDQJH

0HGLXP EHDP ���� � � � RI VODQW UDQJH

����� +35 ��� 1DUURZ EHDP WUDQVGXFHU
������ N+]�

:LGH EHDP ���� � � � RI VODQW UDQJH

1DUURZ EHDP ������ � � � RI VODQW UDQJH

����� +35 ��� 6WDQGDUG WUDQVGXFHU ������
N+]�

:LGH EHDP ���� � � � RI VODQW UDQJH

0HGLXP EHDP ���� � � � RI VODQW UDQJH

����� +L3$3 V\VWHP ������ N+]�
5HFHLYHU EHDP� FRYHUDJH � ���� ���� KHPLVSKHULFDO

6LQJOH V\VWHP� KRUL]RQWDO EHDULQJ � ����

6LQJOH V\VWHP� YHUWLFDO � ���� DW �� HOHYDWLRQ

6LQJOH V\VWHP� YHUWLFDO � ���� DW ��� HOHYDWLRQ

'XDO V\VWHP� KRUL]RQWDO EHDULQJ � ����

'XDO V\VWHP� YHUWLFDO � ���� DW �� HOHYDWLRQ

'XDO V\VWHP� YHUWLFDO � ���� DW ��� HOHYDWLRQ

5DQJH � ���P

7KH VSHFLILFDWLRQ LV EDVHG RQ�

� /LQH RI VLJKW IURP WUDQVGXFHU WR WUDQVSRQGHU

� 1R LQIOXHQFH IURP UD\ EHQGLQJ

� 6LJQDO WR 1RLVH UDWLR ! �� G%� UHO� � ³3D

� 1R HUURU IURP KHDGLQJ DQG UROO�SLWFK VHQVRUV�
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��� 5DQJH FDSDELOLWLHV
7KH UDQJH FDSDELOLWLHV DUH YHU\ GHSHQGDQW RI WKH YHVVHOV QRLVH
OHYHO DQG UHGXFWLRQ LQ WUDQVSRQGHU VLJQDO OHYHO GXH WR UD\
EHQGLQJ� 7KH +L3$39 V\VWHP ZLOO LQ PRVW FDVHV KDYH ORQJHU
UDQJH FDSDELOLWLHV WKDW VSHFLILHG EHORZ GXH WR LW·V QDUURZ
UHFHLYLQJ EHDP� 7KH ILJXUHV DUH DSSUR[LPDWH YDOXHV IRU JXLGDQFH�

����� 6WDQGDUG WUDQVSRQGHU
Z� ��� G% UHO�� ³3D UHI��P 7\SLFDO PD[� ����P

����� +LJK SRZHU WUDQVSRQGHU
Z� ��� G% UHO�� ³3D UHI��P 7\SLFDO PD[� ����P

����� +LJK SRZHU WUDQVSRQGHU
Z� ��� G% UHO�� ³3D UHI��P 7\SLFDO PD[� ����P

7KH VSHFLILFDWLRQ LV EDVHG RQ�

� /LQH RI VLJKW IURP WUDQVGXFHU WR WUDQVSRQGHU�

� 1R LQIOXHQFH IURP UD\ EHQGLQJ�

� 6LJQDO WR 1RLVH UDWLR ! �� G%� UHO� � ³3D�

� 1R HUURU IURP KHDGLQJ DQG UROO�SLWFK VHQVRUV
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��� 6\VWHP FRQILJXUDWLRQ

����� ,QWURGXFWLRQ
7KH +L3$39�+35 ��� V\VWHP PD\ EH FRQILJXUHG LQ VHYHUDO
GLIIHUHQW ZD\V� IURP D VLQJOH V\VWHP WR D UHGXQGDQW V\VWHP ZLWK
VHYHUDO RSHUDWRU VWDWLRQV� 6RPH FRQILJXUDWLRQV DUH GHVFULEHG
EHORZ�

����� 6LQJOH +35 ��� V\VWHP
7KH VLQJOH V\VWHP LQFOXGHV WKH PLQLPXP XQLWV IRU D IXOO\
RSHUDWLRQDO V\VWHP� 7KH FRPPXQLFDWLRQ IURP 2SHUDWRU 6WDWLRQ
DQG+35 ��� WUDQVFHLYHU LV D VHULDO OLQH� 7KH GDWD RXWSXW IURP WKH
V\VWHP LV DOVR VHULDO OLQH� $ V\VWHP OLNH WKLV FDQ EH D +35 ��� RU D
+35 ���� 6HH IROORZLQJ V\VWHP GLDJUDP�

����� 5HGXQGDQW +35 ��� V\VWHP
7KH UHGXQGDQW V\VWHP KDV WZR RI HDFK XQLW WR VHFXUH FRQWLQXRXV
RSHUDWLRQ HYHQ ZLWK D VLQJOH IDLOXUH� 7KLV V\VWHP KDV
FRPPXQLFDWLRQ EHWZHHQ +35 ��� WUDQVFHLYHU DQG 2SHUDWRU
6WDWLRQ RQ D GXDO HWKHUQHW� ZKLFK VHFXUHV FRQWURO RI ERWK
WUDQVGXFHUV LI RQH 2SHUDWRU 6WDWLRQ EUHDNV GRZQ� 7KH
FRPPXQLFDWLRQ WR RWKHU FRPSXWHUV PD\ EH YLD HWKHUQHW RU YLD
VHULDO OLQHV� 6HH IROORZLQJ V\VWHP GLDJUDP�

����� &RPELQHG +L3$3 DQG +35 ���
V\VWHP

$ FRPELQHG FRQILJXUDWLRQ XVHV WKH FRPPRQ RSHUDWRU VWDWLRQ RU
FRQVROHV WR RSHUDWH ERWK +L3$39 DQG+35 ��� V\VWHPV� ([LVWLQJ
+35 ��� V\VWHP PD\ EH XSJUDGHG WR D FRPELQHG V\VWHP E\
DGGLQJ WKH +L3$39+XOO 8QLW DQG WUDQVFHLYHU� 7KH RSHUDWRU FDQ
FRQWURO ERWK V\VWHPV E\ XVLQJ RQH RSHUDWRU VWDWLRQ�FRQVROH�

����� 'XDO +L3$3 V\VWHP
+L3$39 LV GHVLJQHG WR RSHUDWH ZLWK RQH RU WZR VHWV RI
WUDQVFHLYHUV�WUDQVGXFHUV� ERWK RSHUDWHG IURP WKH VDPH RSHUDWRU
VWDWLRQ�V�� 7KH XVH RI WZR VHWV LV UHFRPPHQGHG� DQG HQDEOHV
UHGXQGDQW PHDVXUHPHQWV ZLWK SRVLWLRQ HVWLPDWLRQ EDVHG RQ WZR
LQGHSHQGHQW PHDVXUHPHQWV DQG D TXDOLW\ FRQWURO� 7KH GXDO
V\VWHPXVHVERWK WUDQVGXFHUV WRPHDVXUH WKHSRVLWLRQRIRQH VLQJOH
WDUJHW �WUDQVSRQGHU� E\ FRQWUROOLQJ EHDP IRUPLQJ DQG SKDVH
PHDVXUHPHQW VHSDUDWHO\ IRU HDFK V\VWHP LQ SDUDOOHO� 7KLV PHDQV
WKDW ERWK V\VWHPV ZLOO PHDVXUH DQG FDOFXODWH D SRVLWLRQ IRU WKH
VDPH UHSO\ SXOVH IURP WKH WUDQVSRQGHU� ,I WKH VLJQDO LV ORVW RQ RQH
RI WKH WUDQVGXFHUV LW PD\ VWLOO SRVVLEOH WR UHFHLYH LW RQ WKH RWKHU
RQH�
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$ SRVLWLRQ HVWLPDWRU ZLOO XVH WKH SRVLWLRQ LQIRUPDWLRQ IURP ERWK
V\VWHPV WR HVWLPDWH RQH RSWLPDO WUDQVSRQGHU SRVLWLRQ� (DFK
V\VWHP FDOFXODWHV D YDULDQFH IRU LWV PHDVXUHPHQWV� GHWHUPLQHG
IURP WKH NQRZQ V\VWHP DFFXUDF\ DQG WKH VWDQGDUG GHYLDWLRQ RI
WKH PHDVXUHPHQWV� 7KH SRVLWLRQ HVWLPDWRU UHFHLYHV WKH SRVLWLRQ
DQG WKH YDULDQFH IURP WKH WZR V\VWHPV� DQG FDOFXODWHV WKH
ZHLJKWHGPHDQ RI WKH WZRSRVLWLRQV� 7KH YDULDQFHV DUH XVHG DV WKH
ZHLJKWV� 7KHTXDOLW\ FRQWURO IXQFWLRQXVHVYDULDQFHGDWD� VWDQGDUG
GHYLDWLRQ DQG SRVLWLRQ GLIIHUHQFH WR SHUIRUP D TXDOLW\ FRQWURO RI
WKHSRVLWLRQ� ,I WKHYDULDQFH DQG WKHSRVLWLRQGLIIHUHQFH DUH RXWVLGH
DSUHVHW OLPLW� DZDUQLQJZLOO EH GLVSOD\HG IRU WKH RSHUDWRU� )RU WKH
GXDO FRQILJXUDWLRQ D V\QFKURQLVDWLRQ OLQH EHWZHHQ WKH WUDQVFHLYHU
DUH UHTXLUHG�

7KH IROORZLQJ SDUDJUDSKV LQGLFDWH WKH EHQHILWV RI D GXDO V\VWHP�

������� $FFXUDF\ LPSURYHPHQW
7KH LPSURYHPHQW IDFWRU IURP � WR � WUDQVGXFHUV LV ��c�� 7KLV LV
EDVHG RQ WKH VWDWLVWLFDO LPSURYHPHQWV ZKHQ XVLQJ WZR
LQGHSHQGHQW V\VWHPV� 2QH WUDQVGXFHU ZLOO JLYH D KRUL]RQWDO
EHDULQJ DFFXUDF\ RI ����� ZKLOH WZR WUDQVGXFHUV ZLOO JLYH �����

������� 5HGXQGDQF\ LPSURYHPHQW
7KH WZR WUDQVGXFHUV ZLOO QRUPDOO\ EH LQVWDOOHG DW GLIIHUHQW
ORFDWLRQV RQERDUG� 2QH WUDQVGXFHU PD\ WKHQ KDYH D EHWWHU
ORFDWLRQ ZLWK UHVSHFW WR QRLVH HQYLURQPHQWV DQG UHIOHFWLRQV WKDQ
WKHRWKHU� 7KH FRPSXWHGSRVLWLRQZLOO EH DZHLJKWHGPHDQRI WKHVH
WZRPHDVXUHPHQWV� LI RQHRI WKH V\VWHPV IDLOV WR UHFHLYH D UHSO\� WKH
RWKHU V\VWHP PD\ VWLOO UHFHLYH LW DQG WKH SRVLWLRQ ZLOO VWLOO EH
FRPSXWHG�

������� 4XDOLW\ LPSURYHPHQW
:KHQ XVLQJ WZR WUDQVGXFHUV� WKH V\VWHP ZLOO FKHFN DQG UHSRUW LI
WKH SRVLWLRQV IURP WKH WZR V\VWHPV GLIIHU E\ PRUH WKDQ D SUH VHW
YDOXH� ,QIRUPDWLRQ DERXW WKH SRVLWLRQ TXDOLW\ ZLOO DOVR EH
DYDLODEOH EDVHG RQ HUURU HOOLSVHV�

����� 5HGXQGDQW +L3$3 V\VWHP
7KH UHGXQGDQW +L3$39 V\VWHP LV VLPLODU WKH GXDO V\VWHP� EXW
GRHV QRW FRPELQH WKH SRVLWLRQ IURP ERWK V\VWHPV WR D ZHLJKWHG
PHDQ SRVLWLRQ� 7KH UHGXQGDQW V\VWHP ZLOO RSHUDWH ZLWK �
WUDQVSRQGHUV� RQH RQ HDFK WUDQVGXFHU� 7KH GXDO V\VWHP FDQ DOVR
RSHUDWH ZLWK WZR WUDQVSRQGHUV� RQH RQ HDFK WUDQVGXFHU�)RU WKH
UHGXQGDQW FRQILJXUDWLRQ WKH V\QFKURQLVDWLRQ OLQH EHWZHHQ WKH
WUDQVFHLYHU LV QRW QHHGHG�
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6LQJOH +L3$39 6\VWHP 'LDJUDP

 Colour display

HiPAP
System Controller

Keyboard

Serial line
(Ethernet)

Position data
Power

Sound velocity
Navigation

SIMRAD    HiPAP

6 ,0 5 $ '

H UL L U N IT
R EMOTE

C ON T ROL

RAI SE/U P

STOP

LOWER/D OWN

DI MMER

HiPAP
Transceiver unit

Hoist 
Control unit

Remote
Control
unit

Roll, pitch
Gyro 

Hull unit

HiPAP
Transducer

(CD3446)

Power

Power
Power
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5HGXQGDQW +L3$39 6\VWHP 'LDJUDP

2SHUDWRU�6WDWLRQ 2SHUDWRU�6WDWLRQ 2SHUDWRU�6WDWLRQ

'XDO�HWKHUQHW

SI MRAD     H iPAP

6, 05$ '

HU LL UN IT
REMOTE

CONTROL

RAISE/UP

STOP

LOWER/DOWN

DIMMER

+L3$3
7UDQVFHLYHU�XQLW

+RLVW�
&RQWURO�XQLW

5HPRWH
&RQWURO
XQLW

5ROO��SLWFK

*\UR�

+XOO�XQLW

+L3$3
7UDQVGXFHU

3RZHU

3RZHU
3RZHU

SI MRAD     H iPAP

6,05$ '

HU LL UN IT
REMOTE

CONTROL

RAISE/UP

STOP

LOWER/DOWN

DIMMER

+L3$3
7UDQVFHLYHU�XQLW

+RLVW�
&RQWURO�XQLW

5HPRWH
&RQWURO
XQLW

5ROO��SLWFK

*\UR�

+XOO�XQLW

+L3$3
7UDQVGXFHU

3RZHU

3RZHU
3RZHU
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&RPELQHG +35 ��� DQG +L3$39 6\VWHP 'LDJUDP

+35����

7UDQVFHLYHU

2SHUDWRU�6WDWLRQ 2SHUDWRU�6WDWLRQ 2SHUDWRU�&RQVROH

+L3$3

7UDQVFHLYHU

+XOO
�8QLW

+L3$3

7UDQVGXFHU

3RZHU

3RZHU

5ROO�SLWFK

*\UR

+XOO�8QLW

5ROO�SLWFK�

KHDGLQJ

'XDO�HWKHUQHW

(CD4209)

SIMRAD    HiPAP

+RLVW�&RQWURO

5HPRWH
&RQWURO

3RZHU

6,05 $ '

H ULL UN I T
R EMOT E

C ON TR OL

RAISE/UP

STOP

LOWER /DOWN

DIMMER

+RLVW�&RQWURO

5HPRWH
&RQWURO

3RZHU

6, 05 $ '
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/%/ SULQFLSOH RI RSHUDWLRQ

���������$

� /%/ 35,1&,3/(6 2) 23(5$7,21

��� ,QWURGXFWLRQ
7KLV PRGXOH GHVFULEHV WKH WKHRU\ RI RSHUDWLRQ EHKLQG WKH /%/
VHFWLRQ RI WKH +L3$3�+35 V\VWHP� 7KH WHUPV XVHG LQ /%/
SRVLWLRQLQJ DUH GHILQHG� DQG WKH PDWKHPDWLFDO SULQFLSOHV DUH
GHVFULEHG�

��� 'HILQLWLRQV

����� 0DWKHPDWLFDO WHUPV
6WDQGDUG GHYLDWLRQ WHOOV KRZ PXFK D YDULDEOH YDULHV DURXQG LWV
PHDQ YDOXH� ,W LV RIWHQ ZULWWHQ DV V� ,I WKH YDULDEOH LV QRUPDOO\
GLVWULEXWHG� ��� RI LWV YDOXHV DUH H[SHFWHG WR EH EHWZHHQ
�0HDQBYDOXH �� ¹� DQG �PHDQBYDOXH � ¹��

9DULDQFH LV WKH VTXDUH RI WKH VWDQGDUG GHYLDWLRQ� L�H� ¹��

5RRW0HDQ 6TXDUH �506� RI D VHW RI YDOXHV LV DPHDQ RI WKH YDOXHV
LQ ZKLFK WKH JUHDWHU YDOXHV FRQWULEXWH PRUH WKDQ WKH VPDOOHU
YDOXHV� ,W LV RIWHQ XVHG LQVWHDG RI WKH PHDQ YDOXH�

,WHUDWLRQ LV D UHSHWLWLYH PDWKHPDWLFDO SURFHVV� 6RPH DOJRULWKPV
QHHG VWDUWLQJ YDOXHV IRU VRPH RI WKH YDULDEOHV EHIRUH WKH\ PD\ EH
H[HFXWHG� 7KH UHVXOW RI WKH FDOFXODWLRQ LV D QHZ VHW RI YDOXHV IRU
WKRVH YDULDEOHV WKDW DUH FORVHU WR WKH DQVZHU WKDQ WKH ROG RQHV� %\
UHSHDWLQJ WKH DOJRULWKP VWDUWLQJ DW WKH QHZ YDOXHV� WKH UHVXOW
EHFRPHV PRUH DFFXUDWH HDFK WLPH� (DFK H[HFXWLRQ LV FDOOHG DQ
LWHUDWLRQ� DQG WKH DOJRULWKP LV WHUPHG LWHUDWLYH�

&DUWHVLDQ FRRUGLQDWHV DUH PHDVXUHG LQ D FRRUGLQDWH V\VWHP ZLWK
WKUHHPXWXDOO\SHUSHQGLFXODU D[HV� ,Q WKLV WH[W� WKHD[HVDUHQDPHG
($67� 1257+ DQG '(37+� 1257+ LV QRUPDOO\ WKH
JHRJUDSKLFDO QRUWK GLUHFWLRQ� DQG ($67 WKH JHRJUDSKLFDO (DVW
GLUHFWLRQ� <RX DUH DOORZHG WR VHOHFW RWKHU GLUHFWLRQV� EXW \RXPXVW
EH FRQVLVWHQW� 7KH RULJLQ RI WKH FRRUGLQDWH V\VWHP KDV WKH
FRRUGLQDWHV ��������

3RODU FRRUGLQDWHV� 7KH SRODU FRRUGLQDWHV RI D SRLQW DUH�

� 5DQJH 7KH KRUL]RQWDO GLVWDQFH IURP WKH RULJLQ WR WKH SRLQW�

� %HDULQJ 7KH KRUL]RQWDO GLUHFWLRQ IURP WKH RULJLQ WR WKH SRLQW�

� LV WKH QRUWK GLUHFWLRQ�

7KH EHDULQJ LQFUHDVHV FORFNZLVH WR �����

� 'HSWK 7KH YHUWLFDO GLVWDQFH IURP WKH RULJLQ WR WKH SRLQW�
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��� /%/ WHUPV
73$UUD\� /%/ SRVLWLRQLQJ LV EDVHG RQ UDQJHPHDVXUHPHQWV WR WKH
WUDQVSRQGHUV RQ WKH VHDEHG� 7KHVH WUDQVSRQGHUV DUH FDOOHG D
µWUDQVSRQGHU DUUD\µ�

/RFDO FDOLEUDWLRQ�7KH/%/SRVLWLRQLQJDOJRULWKPVPXVW NQRZ WKH
FRRUGLQDWHV RI WKH WUDQVSRQGHUV LQ WKH WUDQVSRQGHU DUUD\ UHODWLYH
WR D ORFDO RULJLQ� 7KH SURFHVV WR GHFLGH WKHVH FRRUGLQDWHV LV FDOOHG
WKH ORFDO FDOLEUDWLRQ RI WKH WUDQVSRQGHU DUUD\� ,W LV SHUIRUPHG E\
ILUVW PHDVXULQJ WKH UDQJHV EHWZHHQ WKH WUDQVSRQGHUV LQ WKH DUUD\
DQG WKHQ FDOFXODWLQJ WKHLU FRRUGLQDWHV EDVHG RQ WKH UDQJHV�

*OREDO FDOLEUDWLRQ� 'HFLGHV WKH ORFDWLRQ RI WKH ORFDO RULJLQ LQ
ODWLWXGH DQG ORQJLWXGH� DQG WKH URWDWLRQ RI WKH ORFDO QRUWK D[LV
UHODWLYH WR JHRJUDSKLFDO QRUWK�

5DQJH UHVLGXDO� +L3$3�+35 PHDVXUHV UDQJHV WR GHFLGH WKH
SRVLWLRQ RI D WUDQVSRQGHU RU D WUDQVGXFHU� 1RUPDOO\� PRUH UDQJHV
WKDQ QHFHVVDU\ DUH PHDVXUHG� 7KHQ WKH SRVLWLRQ LV FDOFXODWHG
EDVHG RQ D EHVW ILW RI WKHPHDVXUHG UDQJHV� 7KH UHVLGXDO RI D UDQJH
LV WKH PHDVXUHG UDQJH PLQXV WKH UDQJH FDOFXODWHG E\ XVLQJ
3\WKDJRUDV· WKHRUHP RQ WKH FDOFXODWHG SRVLWLRQV�

/RFDO FRRUGLQDWHV� 7KH RULJLQ RI WKH ORFDO FRRUGLQDWH V\VWHP LV LQ
WKH DUHD FRYHUHG E\ WKH WUDQVSRQGHU DUUD\� 7KH D[HV DUH FDOOHG
($67� 1257+ DQG '(37+� 7KH 1257+ D[LV LV QRW QHFHVVDULO\
SRLQWLQJ LQ WKH JHRJUDSKLFDO QRUWK GLUHFWLRQ� 7KH QDPHV RI WKH
D[HV LQ WKH FRRUGLQDWH V\VWHP DUH ZULWWHQ LQ XSSHU FDVH OHWWHUV
�($67� 1257+�� DQG WKH JHRJUDSKLFDO GLUHFWLRQV DUH ZULWWHQ LQ
ORZHU FDVH OHWWHUV�

*OREDO FRRUGLQDWHV� :KHQ D JOREDO FDOLEUDWLRQ LV SHUIRUPHG�
SRVLWLRQV PD\ EH SUHVHQWHG LQ JOREDO FRRUGLQDWHV� HLWKHU LQ
ODWLWXGH DQG ORQJLWXGH RU LQ 870 FRRUGLQDWHV�

,QLWLDO SRVLWLRQV� 7KH SRVLWLRQV RI WKH WUDQVSRQGHUV LQ WKH
WUDQVSRQGHU DUUD\ LQVHUWHG EHIRUH WKH ORFDO FDOLEUDWLRQ LV
SHUIRUPHG� 7KH SRVLWLRQV DUH JLYHQ LQ ORFDO RU JOREDO FRRUGLQDWHV�
7KH RQO\ UHTXLUHPHQW WR WKH DFFXUDF\ RI WKHVH SRVLWLRQV LV WKDW
WKH\ URXJKO\ LQGLFDWH WKH WUDQVSRQGHU SRVLWLRQV UHODWLYH WR HDFK
RWKHU�

&DOLEUDWHG SRVLWLRQV� 7KH SRVLWLRQV RI WKH WUDQVSRQGHUV LQ WKH
WUDQVSRQGHU DUUD\ FDOFXODWHG LQ WKH ORFDO FDOLEUDWLRQ� 7KH
SRVLWLRQV DUH JLYHQ LQ ORFDO FRRUGLQDWHV�

(UURUHOOLSVH�7KHUH LV DQXQFHUWDLQW\ DVVRFLDWHGZLWK DOO SRVLWLRQV�
ERWK LQLWLDO DQG FDOLEUDWHG� 7KLV XQFHUWDLQW\ LV H[SUHVVHG DV D
���VLJPD HUURU HOOLSVH ERWK LQ WKH LQSXW WR DQG WKH RXWSXW IURP WKH
+L3$3�+35 V\VWHP� 7KH HUURU HOOLSVH KDV D PDMRU DQG D PLQRU
VHPL��D[LV� DQG WKH GLUHFWLRQ RI WKH PDMRU VHPL��D[LV UHODWLYH WR
QRUWK LV VSHFLILHG� $VVXPLQJ WKDW WKH XQFHUWDLQW\ RI WKH SRVLWLRQ
LV QRUPDOO\ GLVWULEXWHG� WKH SUREDELOLW\ WKDW WKH SRVLWLRQ UHDOO\ LV
ZLWKLQ WKH HUURU HOOLSVH LV ���� [ ����  ����



/%/ SULQFLSOH RI RSHUDWLRQ

����������$

��� +L3$3�+35 WHUPV
7KH $326 LV WKH +L3$3�+35 6\VWHP &RQWUROOHU� ,W FRQVLVWV RI D
3HQWLXP EDVHG 3&� ,W FDQ DOVR FRQWDLQ D NH\ERDUG DQG FLUFXLW
ERDUGV IRU VHULDO OLQHV� (WKHUQHW HWF� DV RSWLRQV�

+35��� LV D WUDQVFHLYHU� ,W FRQVLVWV RI VLQJOH(XURSH FLUFXLW ERDUGV
QRUPDOO\ PRXQWHG LQ D ��µ UDFN� 7KH 3&%V PD\ EH PRXQWHG LQ D
F\OLQGHU IRU VXEVHD XVH� 7KH WUDQVFHLYHU PHDVXUHV UDQJHV DQG
66%/ GLUHFWLRQV DQG KDQGOHV WHOHPHWU\�

+L3$3 LV D WUDQVFHLYHU ZLWK RQH VSKHULFDO WUDQVGXFHU�

$ 7UDQVGXFHU FRQVLVWV RI HOHPHQWV �YLEUDWRUV� DQG VRPH
HOHFWURQLFV� ,W FRQYHUWV WKH HOHFWULFDO WUDQVPLVVLRQ VLJQDOV
JHQHUDWHG E\ WKH WUDQVFHLYHU LQWR K\GURDFRXVWLF SXOVHV� ,W DOVR
FRQYHUWV WKH K\GURDFRXVWLF SXOVHV UHFHLYHG LQWR HOHFWULFDO VLJQDOV
IRU WKH WUDQVFHLYHU�

7KH WUDQVGXFHU PD\ EH RI WKH RUGLQDU\ /%/ W\SH RU RI WKH 66%/
W\SH� %RWK DUH FDSDEOH RI PHDVXULQJ UDQJHV� 7KH 66%/ WUDQVGXFHU
FDQ DOVR PHDVXUH GLUHFWLRQV�

7KH +35 �[[ FRQVLVWV RI DQ 2SHUDWRU XQLW� WUDQVFHLYHU�V� DQG
WUDQVGXFHU�V�� 7KHUH PD\ EH XS WR IRXU WUDQVFHLYHUV FRQQHFWHG WR
WKH 2SHUDWRU 8QLW� DQG WKHUH PD\ EH WZR /%/ WUDQVGXFHUV SOXV
WZR 66%/ RU /%/ WUDQVGXFHUV FRQQHFWHG WR HDFK WUDQVFHLYHU�

+35 ��� LV DQ 66%/ V\VWHP� +35 ��� LV DQ /%/ V\VWHPZKLOH+35
��� LV D FRPELQHG /%/ DQG 66%/ V\VWHP�

$ 7UDQVSRQGHU FRQVLVWV RI D /%/ W\SH WUDQVGXFHU� HOHFWURQLFV DQG
EDWWHULHV� ,W LV SODFHG RQ WKH VHDEHG RU RQ DQ 529� 7KH
WUDQVSRQGHUV PD\ EH FRPPDQGHG E\ WHOHPHWU\ WR H[HFXWH
IXQFWLRQV�

0RVW /%/ WUDQVSRQGHUV FRQWDLQ D SUHVVXUH DQG D WHPSHUDWXUH
VHQVRU� 7KHVH DUH XVHG WR GHFLGH WKH WUDQVSRQGHU GHSWK�

:KHQ HQDEOHG IRU SRVLWLRQLQJ� WKH WUDQVSRQGHU PD\ EH
LQWHUURJDWHG E\ WZR SXOVHV RQ GLIIHUHQW IUHTXHQFLHV DQG ZLOO WKHQ
UHSO\ ZLWK D SXOVH RQ D WKLUG IUHTXHQF\� 7KH +L3$3�+35 V\VWHP
PD\ FRPPDQG LW WR VZLWFK IUHTXHQFLHV�

(DFK WUDQVSRQGHU LV XQLTXHO\ LGHQWLILHG E\ D VHULDO QXPEHU�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

��� /%/ 0HDVXUHPHQW SULQFLSOHV
/%/ SRVLWLRQLQJ LV EDVHG RQ UDQJH PHDVXUHPHQWV� ERWK IRU WKH
FDOLEUDWLRQ DQG IRU WKH SRVLWLRQLQJ� 7KH SULQFLSOH LV EDVLFDOO\ WKH
VDPH IRU SRVLWLRQLQJ DQG IRU FDOLEUDWLRQ� EXW WKH H[SODQDWLRQ LV
VSOLW LQWR VHSDUDWH FKDSWHUV LQ WKLV WH[W�

����� 3RVLWLRQLQJ
7KH +L3$3�+35 V\VWHP PHDVXUHV UDQJHV IURP D WUDQVGXFHU WR
WKH WUDQVSRQGHUV RQ WKH VHDEHG� $ FRPPRQ LQWHUURJDWLRQ FKDQQHO
LV XVHG IRU DOO WKH WUDQVSRQGHUV LQ WKH WUDQVSRQGHU DUUD\� 7KH
+L3$3�+35 V\VWHP NQRZV WKH WUDQVSRQGHU SRVLWLRQV� (DFK
UDQJH PHDVXUHPHQW LQGLFDWHV WKDW WKH WUDQVGXFHU LV RQ D VSKHUH
ZLWK LWV FHQWUH DW WKH WUDQVSRQGHU DQG ZLWK LWV UDGLXV HTXDO WR WKH
UDQJH� ,I PRUH WKDQ RQH UDQJH PHDVXUHPHQW LV PDGH� WKH
WUDQVGXFHU·V SRVLWLRQ PXVW EH RQ WKH OLQHV ZKHUH WKH VSKHUHV
LQWHUVHFW�

:KHQ WKH PHDVXUHPHQWV DUH GRQH RQ D 66%/ W\SH RI WUDQVGXFHU�
WKH GLUHFWLRQV PD\ EH XVHG WRJHWKHU ZLWK WKH UDQJH LQ WKH
FDOFXODWLRQV� ,Q VKDOORZ ZDWHU� DQG ZKHQ DQ DFFXUDWH +L3$3
WUDQVGXFHU LV XVHG� WKH PHDVXUHG GLUHFWLRQV FRQWULEXWH WR D PRUH
DFFXUDWH SRVLWLRQ�

7KH GHSWK RI WKH WUDQVGXFHU LV RIWHQ NQRZQ� ,Q WKHVH FDVHV� HDFK
UDQJH PHDVXUHPHQW LQGLFDWHV WKDW WKH WUDQVGXFHU LV RQ WKH FLUFOH
ZKHUH WKH VSKHUH DURXQG WKH WUDQVSRQGHU LQWHUVHFWV ZLWK WKH
KRUL]RQWDO SODQH DW WKH WUDQVGXFHU� 7KLV LV LOOXVWUDWHG LQ )LJXUH ��
+HUH WKUHH FLUFOHV DUH GUDZQ ZKHUH WKH WUDQVGXFHU·V GHSWK SODQH
FURVVHV WKH WKUHH VSKHUHV�



/%/ SULQFLSOH RI RSHUDWLRQ

����������$

1RUPDOO\ WKHUH ZLOO EH QRLVH RQ HDFK PHDVXUHPHQW� 7KDW LV
LOOXVWUDWHG RQ WKH ILJXUH E\ QRW OHWWLQJ WKH WKUHH FLUFOHV LQWHUVHFW
H[DFWO\ LQ RQH SRLQW� 7KHUH DUH WKUHH LQWHUVHFWLRQV FORVH WR HDFK
RWKHU� DQG WKH SRVLWLRQ FDQ EH DVVXPHG WR EH VRPHZKHUH LQ WKH
WULDQJOH IRUPHG E\ WKH LQWHUVHFWLRQV�

)LJXUH � /%/ SRVLWLRQLQJ

1RUPDOO\� PRUH UDQJHV WKDQ QHFHVVDU\ DUH PHDVXUHG� DQG WKH
QXPEHU RI LQWHUVHFWLRQV FORVH WR HDFK RWKHU LQFUHDVHV� 6WLOO WKH EHVW
JXHVV RI WKH SRVLWLRQ LV VRPHZKHUH LQ WKH VSDFH EHWZHHQ WKHVH
LQWHUVHFWLRQV� 7KH SURJUDP XVHV D ZHLJKWHG OHDVW VTXDUH HUURU
DOJRULWKP WR GHFLGH WKH SRVLWLRQ� 7KH DOJRULWKP LV LWHUDWLYH� DQG
WKH HUURUV DUH WKH GLIIHUHQFHV EHWZHHQ WKH PHDVXUHG UDQJHV DQG
WKH FRUUHVSRQGLQJ UDQJHV FDOFXODWHG E\ XVLQJ 3\WKDJRUDV·
WKHRUHP RQ WKH YHVVHO SRVLWLRQ� 7KHVH HUURUV DUH FDOOHG UDQJH
UHVLGXDOV�

7KH LWHUDWLRQV VWDUW DW WKH YHVVHO·V SUHYLRXV NQRZQ SRVLWLRQ� DQG
FRQWLQXH XQWLO WKH LQFUHPHQW IURP WKH SUHYLRXV LWHUDWLRQ LV OHVV
WKDQ D SUHVHW QXPEHU RI FHQWLPHWUHV� 7KH DFFXUDF\ RI WKH ROG
SRVLWLRQ GRHV QRW LQIOXHQFH WKH DFFXUDF\ RI WKH QHZ SRVLWLRQ�

6LWXDWLRQV PD\ DULVH ZKHQ WRR IHZ UDQJHV DUH PHDVXUHG� 7KHQ
WKHUH DUH WZR SRVVLEOH VROXWLRQV IRU WKH QHZ SRVLWLRQ� 7KH
SURJUDPV ZLOO LWHUDWH WRZDUGV WKH SRVLWLRQ FORVHVW WR WKH ROG RQH�
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����� &DOLEUDWLRQ

7KH µSRVLWLRQµ XVHGGXULQJ WKH FDOLEUDWLRQ FRQVLVWV RI WKH SRVLWLRQ
RI HDFK DUUD\ WUDQVSRQGHU� &RQVHTXHQWO\� LW FRQWDLQV PDQ\
FRRUGLQDWH YDOXHV�

7KH SURJUDPV PXVW NQRZ VRPHWKLQJ DERXW WKH WUDQVSRQGHU
SRVLWLRQV EHIRUH WKH FDOLEUDWLRQ FDOFXODWLRQV FDQ VWDUW� 7KHVH
SRVLWLRQV DUH FDOOHG µ,QLWLDO SRVLWLRQVµ� 7KDW LQIRUPDWLRQ PXVW EH
LQVHUWHG E\ \RX� RU LW PD\ EH UHDG IURP DQ $6&,, ILOH� 66%/
PHDVXUHPHQWV PD\ EH XVHG WR LGHQWLI\ WKH LQLWLDO WUDQVSRQGHU
SRVLWLRQV�

<RXPXVW LQIRUP WKH V\VWHPRI WKH DFFXUDF\RI WKH LQLWLDOSRVLWLRQV�
7KLV LV DFKLHYHG E\ VSHFLI\LQJ D ���VLJPD HUURU HOOLSVH IRU WKH
KRUL]RQWDO SRVLWLRQ DQG D VWDQGDUG GHYLDWLRQ IRU WKH GHSWK� 7KH
WUDQVSRQGHUV DUH RIWHQ DW DSSUR[LPDWHO\ WKH VDPH GHSWK� DQG WKH
UDQJH PHDVXUHPHQWV WKHQ FRQWDLQ QR LQIRUPDWLRQ DERXW WKHLU
UHODWLYH GHSWKV� ,Q WKLV FDVH� WKH GHSWK VWDQGDUG GHYLDWLRQ VKRXOG
EH VHW WR ���� P IRU DOO WKH WUDQVSRQGHUV�

7KH QH[W VWHS RI WKH FDOLEUDWLRQ LV WR PHDVXUH WKH VXEVHD UDQJHV
EHWZHHQ WKH WUDQVSRQGHUV� 7KH UDQJH IURP RQH WUDQVSRQGHU WR
DQRWKHU LV QRUPDOO\ PHDVXUHG PDQ\ WLPHV� 7KH PHDQ YDOXH DQG
WKH VWDQGDUG GHYLDWLRQ RI WKHVH UDQJHV DUH WKHQ FDOFXODWHG DQG
XVHG ODWHU LQ WKH FDOFXODWLRQV�

7KH SURJUDPV XVH D ZHLJKWHG OHDVW VTXDUH HUURU DOJRULWKP WR
GHFLGH WKH SRVLWLRQV RI WKH WUDQVSRQGHUV� 7KH DOJRULWKP LV
LWHUDWLYH� VWDUWLQJ DW WKH LQLWLDOSRVLWLRQVRI WKH WUDQVSRQGHUV� 7KHUH
DUH WZR W\SHV RI HUURUV DV VHHQ IURP WKH DOJRULWKP�

7KH UDQJH HUURUV DUH WKH GLIIHUHQFHV EHWZHHQ WKHPHDVXUHG UDQJHV
DQG WKH FRUUHVSRQGLQJ UDQJHV FDOFXODWHG E\ XVLQJ WKH 3\WKDJRUDV
IRUPXOD RQ WKH WUDQVSRQGHU SRVLWLRQV� 7KHVH HUURUV DUH FDOOHG
UDQJH UHVLGXDOV� ,Q WKH DOJRULWKP WKH VTXDUHV RI WKH UDQJH
UHVLGXDOV DUH ZHLJKWHGZLWK WKH LQYHUVH RI WKH YDULDQFH FDOFXODWHG
GXULQJ WKH UDQJHPHDVXUHPHQWV� ,Q WKLVZD\ WKH UDQJHVPHDVXUHG
ZLWK D VPDOO VWDQGDUG GHYLDWLRQ KDYH D JUHDWHU LPSDFW RQ WKH
UHVXOWLQJ WUDQVSRQGHU SRVLWLRQV WKDQ WKH UDQJHV PHDVXUHG ZLWK D
ODUJH VWDQGDUG GHYLDWLRQ�

7KH SRVLWLRQ HUURUV DUH WKH GLIIHUHQFHV EHWZHHQ WKH FDOFXODWHG
WUDQVSRQGHU SRVLWLRQV DQG WKH VWDUWLQJ YDOXHV RI WKRVH SRVLWLRQV�
,Q WKH DOJRULWKP� WKH VTXDUHV RI WKHVH HUURUV DUHZHLJKWHGZLWK WKH
LQYHUVH RI WKH VTXDUHV RI WKHLU XQFHUWDLQWLHV� 7KH XQFHUWDLQW\ RI D
WUDQVSRQGHU SRVLWLRQ VWDUWV DW WKH HUURU HOOLSVH IRU WKH LQLWLDO
SRVLWLRQ� 7KH XQFHUWDLQW\ UHGXFHV LQ VL]H GXULQJ WKH FDOFXODWLRQ�
DQG WKH UHVXOW LV WKH XQFHUWDLQW\ RI WKH FDOLEUDWHG WUDQVSRQGHU
SRVLWLRQ�



/%/ SULQFLSOH RI RSHUDWLRQ
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����� &RPELQHG XVH RI /%/ DQG 66%/

:KHQ D WUDQVSRQGHU DUUD\ LV DFWLYH RQ DQ 66%/ WUDQVGXFHU� WKH
+L3$3�+35 V\VWHP PD\ SHUIRUP 66%/ PHDVXUHPHQWV ZKHQ
UHFHLYLQJ WKH UHSOLHV� 7KH GLUHFWLRQ LQIRUPDWLRQ LV WKHQ XVHG
WRJHWKHU ZLWK WKH UDQJH LQIRUPDWLRQ WR PDNH WKH V\VWHP PRUH
DFFXUDWH DQG UREXVW� 7KH WUDQVSRQGHUV LQ WKH WUDQVSRQGHU DUUD\
DUH VWLOO FODVVLILHG DV /%/ WUDQVSRQGHUV�

7UDQVSRQGHUV PD\ EH LQWHUURJDWHG DV 66%/ WUDQVSRQGHUV� 7KH\
DUH LQWHUURJDWHG XVLQJ WKHLU LQGLYLGXDO IUHTXHQFLHV� DQG WKH 66%/
PHDVXUHPHQWV DUH SHUIRUPHG DV RQ D SXUH 66%/ V\VWHP�

7KH VDPH WUDQVSRQGHU PD\ QRW EH LQWHUURJDWHG DV DQ 66%/
WUDQVSRQGHU DQG DQ /%/ WUDQVSRQGHU VLPXOWDQHRXVO\�

:KHQ ERWK D WUDQVSRQGHU DUUD\ DQG RQH RU PRUH 66%/
WUDQVSRQGHUV DUH DFWLYH� WKH V\VWHP ZLOO DOWHUQDWH EHWZHHQ /%/
LQWHUURJDWLRQV DQG 66%/ LQWHUURJDWLRQV� 7KH VHTXHQFH LV
FRQWUROOHG E\ WKH LQWHUURJDWLRQ UDWH SDUDPHWHUV IRU WKH /%/ DQG
66%/ LQWHUURJDWLRQV�

7KH WUDQVSRQGHUV XVHG DV 66%/ WUDQVSRQGHUV DUH RI WKH VDPH
SK\VLFDO W\SH DV WKH /%/ WUDQVSRQGHUV� 7KH\ DUH� KRZHYHU�
FRPPDQGHG WR EH LQWHUURJDWHG RQ WKHLU LQGLYLGXDO FKDQQHOV DQG
QRW RQ WKH /%/ FRPPRQ LQWHUURJDWLRQ FKDQQHO�

����� *OREDO FDOLEUDWLRQ

0DQ\ /%/ DSSOLFDWLRQV GR QRW SHUIRUP JOREDO FDOLEUDWLRQV� )RU
WKRVH DSSOLFDWLRQV� \RX PD\ LJQRUH WKLV FKDSWHU�

7KH UHODWLYH SRVLWLRQV RI VHDEHG WUDQVSRQGHUV LQ 73 DUUD\V DUH
FDOFXODWHG EDVHG RQ UDQJH PHDVXUHPHQWV EHWZHHQ WKH
WUDQVSRQGHUV� :KHQ ILQLVKHG� WKH WUDQVSRQGHU SRVLWLRQV UHODWLYH
WR DQ RULJLQ DUH FDOFXODWHG� 7KLV SURFHVV LV FDOOHG WKH ORFDO
FDOLEUDWLRQ�

1RUPDOO\ WKH SRVLWLRQ RI WKH RULJLQ� DQG WKH URWDWLRQ RI WKH ORFDO
1RUWK D[LV UHODWLYH WR WKH JHRJUDSKLFDO QRUWK D[LV� UHPDLQ
XQNQRZQ DIWHU WKH ORFDO FDOLEUDWLRQ� 7KHVH XQNQRZQV DUH GHFLGHG
LQ WKH JOREDO FDOLEUDWLRQ�

7KH $326 XVHV SRVLWLRQV RI WKH YHVVHO� VLPXOWDQHRXVO\ UHFHLYHG
IURP D '*36 V\VWHP DQG FDOFXODWHG E\ WKH /%/ V\VWHP� DV EDVLV
IRU WKHJOREDO FDOLEUDWLRQ�'*36 DQG/%/SRVLWLRQSDLUV DUH ORJJHG
DW PDQ\ SRVLWLRQV LQ WKH DUHD EHIRUH WKH FDOFXODWLRQ LV SHUIRUPHG�
7KH FDOFXODWLRQ GHFLGHV WKH RULJLQ ODWLWXGH DQG ORQJLWXGH� DQG WKH
URWDWLRQ RI WKH ORFDO QRUWK D[LV UHODWLYH WR JHRJUDSKLFDO QRUWK D[LV�
XVLQJ D OHDVW VTXDUH HUURU DOJRULWKP�
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:KHQ WKH ODWLWXGH� ORQJLWXGH DQG URWDWLRQ RI WKH ORFDO RULJLQ DUH
FDOFXODWHG� WKH /%/ SRVLWLRQV ORJJHG DUH FRQYHUWHG WR JOREDO
FRRUGLQDWHV� 7KHUH LV QRUPDOO\ D GLIIHUHQFH EHWZHHQ WKH /%/
JOREDO SRVLWLRQ DQG WKH '*36 SRVLWLRQ ORJJHG LQ WKH VDPH SODFH�
7KLV LV FDOOHG WKH GLVWDQFH UHVLGXDO RI WKH SRVLWLRQ SDLU� 7KH
UHVLGXDO LV WKH VWDWLVWLFDO VXP RI WKH'*36 HUURU DQG WKH /%/ HUURU�
:KHQ WKHVH V\VWHPV ZRUN FRUUHFWO\� WKH VRXQG YHORFLW\ SURILOH
XVHG LV DFFXUDWH� DQG WKH ORFDO FDOLEUDWLRQ ZDV SHUIRUPHG
DFFXUDWHO\� WKHVH UHVLGXDOV DUH QRUPDOO\ LQ WKH � P RUGHU RI
PDJQLWXGH�

7KH PRVW DFFXUDWH UHVXOWV IRU WKH RULJLQ SRVLWLRQ FDOFXODWLRQV DUH
JLYHQ LI WKH SRVLWLRQ SDLUV DUH ORJJHG HYHQO\ GLVWULEXWHG DURXQG
WKH DUHD� ,I IRU H[DPSOH WKH VRXQGYHORFLW\SURILOH LV LQDFFXUDWH� WKH
GLVWDQFH UHVLGXDOV RI WKH SRVLWLRQ SDLUV ORJJHG LQ WKH RXWHU SDUWV
RI WKH DUUD\ PD\ EH PXFK ODUJHU WKDQ WKH HUURU LQ WKH RULJLQ
FDOFXODWHG� ,I� RQ WKH RWKHU KDQG� SRVLWLRQ SDLUV DUH ORJJHG LQ RQO\
RQH SDUW RI WKH DUUD\� WKH VLWXDWLRQ FRXOG EH WKH RSSRVLWH �� ZLWK
VPDOO UHVLGXDOV EXW DQ LQDFFXUDWH FDOFXODWLRQ RI WKH RULJLQ� ,W PXVW
DOZD\V EH UHPHPEHUHG WKDW WKH REMHFWLYH RI WKH FDOLEUDWLRQ LV WR
HVWDEOLVK DFFXUDWH SRVLWLRQV� QRW WR REWDLQ VPDOO UHVLGXDOV�

7KH WKUHH SDUDPHWHUV FDOFXODWHG LQ WKH JOREDO FDOLEUDWLRQ DUH WKH
ODWLWXGH� ORQJLWXGH DQG URWDWLRQ� :KHQ SHUIRUPLQJ /%/
SRVLWLRQLQJ LQ WKH DUHD ODWHU� HUURUV LQ ODWLWXGH DQG ORQJLWXGH ZLOO
DOZD\V FRQWULEXWH WR HUURUV LQ WKH /%/ JOREDO SRVLWLRQ� 7KH HUURU
LQ WKH URWDWLRQ FRQWULEXWHV DQ HUURU SURSRUWLRQDO WR WKH GLVWDQFH
IURPWKHFHQWUHRI WKHDUHD LQZKLFK WKHSRVLWLRQSDLUVZHUH ORJJHG�

7KH RULJLQ FDOFXODWHG LV YDOLG IRU WKH ORFDWLRQV LQ WKH WUDQVSRQGHU
DUUD\V XVHG LQ WKH /%/ SRVLWLRQLQJ GXULQJ WKH JOREDO FDOLEUDWLRQ�
,WPD\DOVREHYDOLG IRU VRPHRI WKHRWKHU WUDQVSRQGHU DUUD\V�$IWHU
DQ RULJLQ LV FDOFXODWHG� \RX FDQ VHOHFW LQ ZKLFK RI WKH WUDQVSRQGHU
DUUD\V WKH RULJLQ LV WR EH XVHG�



/%/ SULQFLSOH RI RSHUDWLRQ

����������$

��� 6XSHU DUUD\ DQG 7S DUUD\
$ OLPLW RI HLJKW WUDQVSRQGHUV FDQ EH LQ XVH VLPXOWDQHRXVO\ ZKHQ
SHUIRUPLQJ /%/ SRVLWLRQLQJ RU UDQJH PHDVXUHPHQWV IRU ORFDO
FDOLEUDWLRQ� 7KH OLPLW LV GXH WR WKH XVH RI IUHTXHQFLHV ZLWKLQ WKH
IUHTXHQF\ EDQG DYDLODEOH� 7KH WUDQVSRQGHUV LQ XVH
VLPXOWDQHRXVO\DUHQDPHGD73DUUD\� 7KH$326FDQKDQGOHPDQ\
73 DUUD\V� EXW RQO\ RQH FDQ EH DFWLYH DW DQ\ RQH WLPH�
,Q PDQ\ DSSOLFDWLRQV� DV IRU H[DPSOH SLSH OD\LQJ DQG LQVSHFWLRQ�
WKHUH LV D QHHG WR XVHPRUH WKDQ � WUDQVSRQGHUV� 7KH SODFHV RQ WKH
VHDEHG ZKHUH WKH WUDQVSRQGHUV DUH SODFHG DUH FDOOHG ORFDWLRQV�
:KHQ DOO WKH ORFDWLRQV DUH JURXSHG WRJHWKHU� WKH UHVXOWLQJ DUUD\ LV
RIWHQ FDOOHG WKH µVXSHUDUUD\µ�
(DFK ORFDWLRQ LV D SK\VLFDO WUDQVSRQGHU� 7KH VDPH SK\VLFDO
WUDQVSRQGHUPD\EHXVHG LQPRUH WKDQ RQH73DUUD\�PHDQLQJ WKDW
WKH 73 DUUD\V FDQ RYHUODS�
([DPSOH� /RFDWLRQ � DQG � DUH XVHG LQ ERWK 73 DUUD\ � DQG 73
DUUD\ � EHFDXVH WKH DUUD\V RYHUODS� DV VKRZQ LQ EHORZ�

)LJXUH � 7ZR 73 DUUD\V ZLWK RYHUODSSLQJ ORFDWLRQV

$OO UDQJH PHDVXUHPHQWV IRU WKH ORFDO FDOLEUDWLRQ DUH SHUIRUPHG
ZLWKLQ WKH 73 DUUD\V� :KHQ ILQLVKHG ZLWK WKH PHDVXUHPHQWV LQ
RQH73 DUUD\� D FDOFXODWLRQXVLQJ RQO\ WKRVHPHDVXUHPHQWV VKRXOG
EHSHUIRUPHG WR FKHFN WKHPHDVXUHPHQWV� 7KHQ� RQO\ WKH ORFDWLRQV
VSHFLILHG DV EHLQJ SDUW RI WKH DFWXDO 73 DUUD\ UHFHLYH QHZ
FDOLEUDWHG SRVLWLRQV� 7KH SRVLWLRQV RI WKH RWKHU ORFDWLRQV ZLOO
UHPDLQ DW WKHLU LQLWLDO YDOXHV� 1RUPDOO\� VRPH RI WKH ORFDWLRQV
UHFHLYLQJ QHZ FDOLEUDWHG SRVLWLRQV ZLOO DOVR EH XVHG LQ RWKHU 73
DUUD\V� 7KH QHZ SRVLWLRQV ZLOO WKHQ DOVR EH YDOLG IRU WKRVH DUUD\V�
L�H� RQH ORFDWLRQ KDV RQH DQG RQO\ RQH SRVLWLRQ� HYHQ ZKHQ XVHG
LQ PRUH WKDQ RQH 73 DUUD\�
:KHQ WKH UDQJHV DUH PHDVXUHG LQ DOO WKH 73 DUUD\V ZLWK
RYHUODSSLQJ ORFDWLRQV� D ORFDO FDOLEUDWLRQ FDOFXODWLRQ IRU WKH VXSHU
DUUD\ VKRXOG EH SHUIRUPHG� 7KH UDQJH PHDVXUHPHQWV SHUIRUPHG
LQ DOO WKH 73 DUUD\V DUH WKHQ XVHG� DQG DOO ORFDWLRQV UHFHLYH QHZ
FDOLEUDWHG SRVLWLRQV�
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��� *OREDO FRRUGLQDWHV
0DQ\ /%/ DSSOLFDWLRQV GR QRW XVH JOREDO FRRUGLQDWHV� 7KHQ \RX
PD\ WKHQ LJQRUH WKLV FKDSWHU�

7KH$326PD\UHFHLYHJOREDOSRVLWLRQV IURPD'*36 UHFHLYHU� DQG
LW PD\ SUHVHQW WKH FDOFXODWHG /%/ SRVLWLRQV LQ JOREDO FRRUGLQDWHV�

*OREDO FRRUGLQDWHV DUH DOZD\V UHIHUUHG WR D GDWXP GHILQLQJ WKH
HOOLSVRLG PRGHO RI WKH HDUWK� 7KH $326 PD\ ZRUN ZLWK WKUHH
GDWXP VLPXOWDQHRXVO\� 7KH\ DUH�

�� $ UHIHUHQFH GDWXP� 7KLV GDWXP LV XVHG E\ WKH +L3$3�+35
V\VWHP LQ WKH LQWHUQDO FDOFXODWLRQV� ,W LV E\ GHIDXOW :*6 ��� DQG
\RX VKRXOG QRW FKDQJH LW�

�� $*36GDWXP� 7KLV GDWXP LV WKH RQHXVHG E\ WKH'*36 UHFHLYHU�
$IWHU KDYLQJ UHFHLYHG D JOREDO SRVLWLRQ IURP WKH '*36 UHFHLYHU�
WKH +L3$3�+35 V\VWHP FRQYHUWV WKH SRVLWLRQ WR WKH UHIHUHQFH
GDWXP EHIRUH VWDUWLQJ DQ\ FDOFXODWLRQV� <RX PD\ VHOHFW WKH *36
GDWXP IURP D OLVW RI GDWXP LQ D PHQX�

�� $Q $326 GDWXP� 7KLV GDWXP LV XVHG E\ WKH +L3$3�+35
V\VWHPZKHQSUHVHQWLQJ/%/SRVLWLRQV LQJOREDO FRRUGLQDWHV� ERWK
RQ WKH VFUHHQ� LQ SULQWRXWV DQG LQELQDU\ WHOHJUDPV� <RXPD\ VHOHFW
WKH $326 GDWXP IURP D OLVW RI GDWXP LQ D PHQX�

7KH V\VWHP DOZD\V SHUIRUPV WKH /%/ FDOFXODWLRQV LQ ORFDO
FRRUGLQDWHV� ,I WKH /%/ SRVLWLRQV DUH WR EH SUHVHQWHG LQ JOREDO
FRRUGLQDWHV� WKH WUDQVIRUPDWLRQ IURP ORFDO WR JOREDO LV SHUIRUPHG
MXVW EHIRUH WKH SUHVHQWDWLRQ� 7KH $326 PXVW NQRZ WKH JOREDO
FRRUGLQDWHV RI WKH ORFDO RULJLQ DQG WKH URWDWLRQ RI WKH ORFDO QRUWK
D[LV WR SHUIRUP WKLV FRQYHUVLRQ�

:KHQ WKH LQLWLDO FRRUGLQDWHV IRU WKH ORFDWLRQV DUH HQWHUHG LQ 870
FRRUGLQDWHV� WKH $326 PXVW FRQYHUW WKH SRVLWLRQ WR ORFDO
FRRUGLQDWHV EHIRUH SHUIRUPLQJ DQ\ FDOFXODWLRQV� 7R SHUIRUP WKLV
FRQYHUVLRQ� LWPXVW NQRZ WKH JOREDO FRRUGLQDWHV RI WKH ORFDO RULJLQ
WR EH XVHG� 7KDW LV LQVHUWHG E\ \RX DV D 870 FHQWUH� 7KH URWDWLRQ
SDUDPHWHU RI WKLV RULJLQ LV FDOFXODWHG DXWRPDWLFDOO\ WR WKH DQJOH
EHWZHHQ WKH JHRJUDSKLFDO QRUWK DQG WKH 870 QRUWK� <RX VKRXOG
QRW FKDQJH WKH 870 FHQWUH ZKHQ LW LV LQ XVH IRU WKH ORFDWLRQV�

7KH XVH RI WKH 870 FHQWUH DV DQ RULJLQ LV VLPLODU WR WKH XVH RI WKH
RULJLQ FDOFXODWHG LQ D JOREDO FDOLEUDWLRQ�

7KH 870 FHQWUH RU WKH RULJLQ FDOFXODWHG LQ WKH JOREDO FDOLEUDWLRQ
PD\ EH WUDQVIHUUHG WR WKH RULJLQ�V� RI WKH 73 DUUD\�V�� :KHQ
WUDQVIHUUHG WR D 73 DUUD\� WKH RULJLQ LV XVHG ZKHQ�

3RVLWLRQLQJ LQ WKH 73 DUUD\� 7KH /%/ SRVLWLRQ FDOFXODWHG PD\ EH
SUHVHQWHG LQ 870 RU LQ JHRJUDSKLFDO FRRUGLQDWHV�

3ULQWLQJ WKH FDOLEUDWHG SRVLWLRQV RI WKH ORFDWLRQV� 7KH FDOLEUDWHG
SRVLWLRQV DUH DOZD\V SULQWHG LQ ORFDO FRRUGLQDWHV� 7KRVH ORFDWLRQV
XVHG LQ D 73 DUUD\ ZLWK DQ RULJLQ DUH DOVR SULQWHG LQ 870
FRRUGLQDWHV�
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��� 4XDOLW\ FRQWURO RI WKH GDWD
7KH TXDOLW\ FRQWURO RI WKH GDWD LV SHUIRUPHG RQ PDQ\ OHYHOV� 7KH
+L3$3�+35V\VWHPPHDVXUHVPRUH WKDQ LV VWULFWO\QHFHVVDU\� DQG
WKHUHE\ JDLQV WKH SRVVLELOLW\ WR FKHFN WKH TXDOLW\ RI WKH UHVXOWV�

����� /RFDO FDOLEUDWLRQ
7KH FDOLEUDWLRQ LV SULPDULO\ EDVHG RQ UDQJH
PHDVXUHPHQWVEHWZHHQ WKH WUDQVSRQGHUV� (DFK UDQJH LVPHDVXUHG
PDQ\ WLPHV� DQG WKH SURJUDP FDOFXODWHV D VWDQGDUG GHYLDWLRQ RQ
HDFK UDQJH� <RX PD\ H[DPLQH WKH PHDVXUHPHQWV� DQG WKH UDQJHV
PD\ EH PHDVXUHG DQHZ� <RX PD\ H[FOXGH UDQJHV IURP WKH
FDOLEUDWLRQ FDOFXODWLRQV LI QR DFFHSWDEOH VWDQGDUG GHYLDWLRQ LV
REWDLQHG�

7KH LQYHUVH RI WKH VWDQGDUG GHYLDWLRQV DUH XVHG E\ WKH DOJRULWKPV
DV ZHLJKWV ZKHQ FDOFXODWLQJ WKH RSWLPXP WUDQVSRQGHU DUUD\
SRVLWLRQV�

$IWHU KDYLQJ FDOFXODWHG RSWLPXP SRVLWLRQV IRU WKH DUUD\
WUDQVSRQGHUV� WKH$326 FKHFNV KRZ WKHPHDVXUHG UDQJHV ILWZLWK
WKH FDOFXODWHG SRVLWLRQV� 5DQJHV WKDW GR QRW ILW ZHOO KDYH ODUJH
UDQJH UHVLGXDOV� DQG WKHVH UDQJHV PD\ EH PHDVXUHG DQHZ RU
H[FOXGHG EHIRUH WKH FDOLEUDWLRQ FDOFXODWLRQV DUH SHUIRUPHG DJDLQ�

7KH $326 FDOFXODWHV WKH XQFHUWDLQWLHV RI WKH FDOLEUDWHG SRVLWLRQV�
DQG SUHVHQWV WKHP DV HUURU HOOLSVHV DURXQG WKH SRVLWLRQV�

����� *OREDO FDOLEUDWLRQ
7KH $326 XVHV SRVLWLRQV RI WKH YHVVHO� VLPXOWDQHRXVO\ UHFHLYHG
IURP D '*36 V\VWHP DQG FDOFXODWHG E\ WKH /%/ V\VWHP� DV WKH
EDVLV IRU WKH JOREDO FDOLEUDWLRQ� 2QO\ WZR '*36 � /%/ SRVLWLRQ
SDLUV DUH QHFHVVDU\ WR FDOFXODWH WKH RULJLQ ODWLWXGH� ORQJLWXGH DQG
URWDWLRQ� EXW XS WR PDQ\ KXQGUHGV SRVLWLRQ SDLUV PD\ EH ORJJHG
DQG XVHG LQ WKH ZHLJKWHG OHDVW VTXDUH HUURU FDOFXODWLRQ� 7KH
FDOFXODWLRQ LV RYHU GHWHUPLQHG� DQG GLVWDQFH UHVLGXDOV DUH
FDOFXODWHG IRU HDFKSRVLWLRQSDLU� 7KH506YDOXH RI WKHVH UHVLGXDOV
LQGLFDWH KRZ ZHOO WKH SRVLWLRQ SDLUV PDWFK�

(DFK SRVLWLRQ SDLU KDV DVVRFLDWHG VWDWLVWLFDO LQIRUPDWLRQ
LQGLFDWLQJ LWV XQFHUWDLQW\� 7KLV LQIRUPDWLRQ LV XVHG LQ WKH
FDOFXODWLRQV� DQG LW FRQWULEXWHV WR WKH VWDWLVWLFDO GDWD JLYLQJ WKH
XQFHUWDLQW\ RI WKH RULJLQ FDOFXODWHG�

����� 3RVLWLRQLQJ
'XULQJ SRVLWLRQLQJ WKH +L3$3�+35 V\VWHP QRUPDOO\ PHDVXUHV
PRUH UDQJHV DQG 66%/ GLUHFWLRQV WKDQ LV QHFHVVDU\� $IWHU KDYLQJ
FDOFXODWHG WKH SRVLWLRQ� LW FKHFNV KRZ ZHOO WKH PHDVXUHG UDQJHV
DQG GLUHFWLRQV ILW ZLWK WKH SRVLWLRQ� 0HDVXUHPHQWV REYLRXVO\
ZURQJ PD\ EH DXWRPDWLFDOO\ H[FOXGHG ZKHQ WKH SRVLWLRQ LV
FDOFXODWHG DJDLQ�
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7KH $326 FDOFXODWHV UHVLGXDOV RI DOO PHDVXUHPHQWV� DQG WKH
XQFHUWDLQW\ RI WKH /%/ SRVLWLRQ

7KH XQFHUWDLQW\ RI WKH ORFDO /%/ SRVLWLRQ FDOFXODWHG� GHSHQGV RQ
VHYHUDO IDFWRUV�

� 7KH QXPEHU RI UDQJHV DQG 66%/ DQJOHV PHDVXUHG� DQG WKH
JHRPHWULFDO FURVVLQJV RI WKH YHFWRUV IURP WKH WUDQVSRQGHUV WR
WKH WUDQVGXFHU�

� 7KH DFFXUDF\ ZLWK ZKLFK WKH UDQJHV DQG WKH DQJOHV DUH
PHDVXUHG�

� 7KH XQFHUWDLQW\ RI WKH VRXQG YHORFLW\ SURILOH XVHG� <RX LQVHUW
WKLV XQFHUWDLQW\ LQ D PHQX�

� 7KH XQFHUWDLQW\ RI WKH FDOLEUDWHG SRVLWLRQV RI WKH WUDQVSRQGHUV
LQ WKH DUUD\�

7KH ORFDO /%/ SRVLWLRQV FDOFXODWHG PD\ EH SUHVHQWHG LQ JOREDO
FRRUGLQDWHV� ,Q WKDW FDVH� WKH XQFHUWDLQW\ RI WKH RULJLQ LV
VWDWLVWLFDOO\ DGGHG WR WKH XQFHUWDLQW\ RI WKH ORFDO SRVLWLRQ EHIRUH
EHLQJ SUHVHQWHG� �7KH JUDSKLFDO SUHVHQWDWLRQ RQ WKH VFUHHQ LV
DOZD\V LQ ORFDO FRRUGLQDWHV� 7KH SULQWRXWV KRZHYHU PD\ EH LQ
JOREDO FRRUGLQDWHV��

��� 7UDQVSRQGHU 0RGHV
(DFK WUDQVSRQGHU PD\ EH LQ RQH RI WKH IROORZLQJ PRGHV�

� 66%/ PRGH� 7KH WUDQVSRQGHU HQWHUV WKLV PRGH DIWHU SRZHU RQ
DQGDIWHU UHVHW� ,WPXVW EH LQ WKLVPRGHZKHQEHLQJ LQWHUURJDWHG
DV DQ 66%/ WUDQVSRQGHU�

� /%/ FDOLEUDWLRQ PRGH� 7KH WUDQVSRQGHU PXVW EH LQ WKLV PRGH
ZKHQ SHUIRUPLQJ WKH VXEVHD UDQJH PHDVXUHPHQWV GXULQJ WKH
/RFDO FDOLEUDWLRQ�

� /%/ SRVLWLRQLQJPRGH� 7KH WUDQVSRQGHUVPXVW EH LQ WKLVPRGH
ZKHQPHDVXULQJ UDQJHV IURPD WUDQVGXFHU WR WKH WUDQVSRQGHUV�
,Q WKLV PRGH� WKH WUDQVSRQGHU LV LQWHUURJDWHG RQ DQ /%/
LQWHUURJDWLRQ FKDQQHO� ZKLFK LV XVXDOO\ GLIIHUHQW IURP WKH
WUDQVSRQGHU V FKDQQHO� 7KH WUDQVSRQGHU V UHSO\ IUHTXHQF\ LV
GHFLGHG E\ LWV FKDQQHO QXPEHU� 7KLV PRGH HQDEOHV DOO WKH
WUDQVSRQGHUV LQ DQ DUUD\ WR EH LQWHUURJDWHG RQ WKH VDPH
LQWHUURJDWLRQ FKDQQHO� ZKLOH UHSO\LQJ RQ WKHLU LQGLYLGXDO
IUHTXHQFLHV�

,Q WKH /%/ SRVLWLRQLQJ PRGH� WKH WXUQDURXQG GHOD\ LV VHW
LQGLYLGXDOO\ IRU HDFK WUDQVSRQGHU� 7KLV SRVVLELOLW\ LV XVHG WR
SUHYHQW WKH WUDQVSRQGHU UHSOLHV EHLQJ UHFHLYHG DW WKH WUDQVGXFHU
VLPXOWDQHRXVO\�
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���� 2SHUDWLRQ
7KH IROORZLQJ SDUDJUDSKV JLYH DQ RYHUYLHZ RI WKH RSHUDWLRQV
ZLWKRXW JRLQJ LQWR GHWDLOV� )RU GHWDLOHG GHVFULSWLRQ RI WKH
RSHUDWLRQ� UHIHU WR WKH $326 RQOLQH KHOS V\VWHP�

������ 0HDVXUH UDQJHV
7KH WUDQVSRQGHUV LQ WKH WUDQVSRQGHU DUUD\ PXVW DOO EH LQ WKH
&DOLEUDWLRQ PRGH EHIRUH WKH VXEVHD UDQJHV DUH PHDVXUHG�

7KH ORFDO FDOLEUDWLRQ LV SULPDULO\ EDVHG RQ UDQJH PHDVXUHPHQWV
EHWZHHQ WKH WUDQVSRQGHUV� 7KH\ VHQG WKH UHVXOWV XS WR WKH
+L3$3�+35 V\VWHP E\ WHOHPHWU\� <RXPD\ FKRRVH WR UHTXHVW RQH
WUDQVSRQGHU DW D WLPH WR PHDVXUH WKH UDQJHV WR DOO WKH RWKHUV� RU
\RX PD\ UHTXHVW DOO WKH WUDQVSRQGHUV� RQH DW D WLPH� WR PHDVXUH
WKH UDQJHV WR DOO WKH RWKHUV� 7KLV RSHUDWLRQ ZLOO ODVW IRU VRPH
PLQXWHV� GHSHQGLQJ XSRQ WKH UDQJHV DQG WKH QXPEHU RI UDQJHV WR
PHDVXUH� 7KH VHFRQG RSWLRQ VKRXOG RQO\ EH VHOHFWHG ZKHQ WKH
YHVVHO KDV JRRG WHOHPHWU\ FRPPXQLFDWLRQ ZLWK DOO WUDQVSRQGHUV
IURP D VLQJOH SRVLWLRQ� ,Q ERWK FDVHV RQO\ RQH WHOHPHWU\ IXQFWLRQ
LV SHUIRUPHG DW DQ\ RQH WLPH LQ WKH ZDWHU�

������ ([HFXWH WKH ORFDO FDOLEUDWLRQ
2QFH WKH VXEVHD UDQJHV KDYH EHHQ PHDVXUHG� WKH SRVLWLRQV RI WKH
WUDQVSRQGHUV LQ WKH DUUD\ FDQ EH FDOFXODWHG�

:KHQ WKH $326 KDV FRPSOHWHG WKH FDOFXODWLRQV� LW GLVSOD\V WKH
PD[LPXP DQG WKH 506 YDOXHV RI WKH UDQJH UHVLGXDOV� 7KHVH
LQGLFDWH KRZ ZHOO WKH FDOLEUDWHG SRVLWLRQV ILW ZLWK WKH PHDVXUHG
UDQJHV� ,I \RX DUH QRW VDWLVILHG ZLWK WKH UHVLGXDOV� \RX VKRXOG
LGHQWLI\ WKH UDQJHV FRQWULEXWLQJ WKH PRVW WR WKH 506 YDOXH RI WKH
UHVLGXDOV� 5DQJHV ZLWK ODUJH UHVLGXDOV VKRXOG EH PHDVXUHG DJDLQ
DQG WKH FDOLEUDWLRQ FDOFXODWLRQV UHSHDWHG� 7KLV LWHUDWLRQPD\ QHHG
WR EH SHUIRUPHG PDQ\ WLPHV EHIRUH WKH UHVXOWLQJ UHVLGXDOV DUH
FRQVLGHUHG WR EH VPDOO HQRXJK�

7KH OHIW SDUW RI WKH VFUHHQ LV QRUPDOO\ XVHG WR SUHVHQW JUDSKLFDO
LQIRUPDWLRQ� ,Q WKH /%/ ORFDO FDOLEUDWLRQ SURFHVV� LW LV EHWWHU WR XVH
LW WR GLVSOD\ WKH UDQJHV� 7KHQ WKH GLVSOD\ JLYHV DQ RYHUYLHZ RYHU
WKH UDQJHV� WKH VWDQGDUG GHYLDWLRQV DQG WKH UDQJH UHVLGXDOV� 7KH
UDQJHV DQG WKH VWDQGDUG GHYLDWLRQV DUH XSGDWHG DIWHU HDFK UDQJH
PHDVXUHPHQW� 7KH UDQJH UHVLGXDOV DUH XSGDWHG DIWHU HDFK ORFDO
FDOLEUDWLRQ FDOFXODWLRQ�

������ 3RVLWLRQ D YHVVHO RU 529
:KHQVDWLVILHGZLWK WKH UHVXOW RI WKH ORFDO FDOLEUDWLRQ� \RX FDQ VWDUW
WKH SRVLWLRQLQJ RSHUDWLRQ� )LUVW WKH WXUQDURXQG GHOD\V RI WKRVH
WUDQVSRQGHUV LQ WKH DUUD\PXVW EH GHFLGHG� WKHQ WKH WUDQVSRQGHUV
PXVW EH FRPPDQGHG WR WKH /%/ SRVLWLRQLQJ PRGH�
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������ 3RVLWLRQ D WUDQVSRQGHU
7KH WUDQVSRQGHUV DUH DEOH WR PHDVXUH WKH UDQJHV WR RWKHU
WUDQVSRQGHUV� DQG VHQG WKH UHVXOW� RQ WHOHPHWU\� WR WKH
+L3$3�+35 V\VWHP� 7KLV FDSDELOLW\ LV XVHG LQ WKH WUDQVSRQGHU
UDQJH SRVLWLRQLQJ PRGH� 7KH WUDQVSRQGHU WR EH SRVLWLRQHG LV
FDOOHG WKH PDVWHU WUDQVSRQGHU� DQG LW LV QRW SDUW RI WKH 73 DUUD\�
7KHPDVWHU WUDQVSRQGHU PHDVXUHV UDQJHV WR WUDQVSRQGHUV LQ D 73
DUUD\� WKHVH RWKHU WUDQVSRQGHUV EHLQJ FDOOHG WKH VODYHV� 8S WR VL[
VODYHV PD\ EH XVHG VLPXOWDQHRXVO\ E\ RQH PDVWHU� 7KH
WUDQVSRQGHUV LQ WKH 73 DUUD\PXVW EH LQ WKH FDOLEUDWLRQPRGH� 7KH
PDVWHU LV FRPPDQGHG WR EH LQ D VSHFLDO 73 UDQJH SRVLWLRQLQJ
PRGH� LQ ZKLFK LW NQRZV WKH FKDQQHOV RI WKH VODYHV WR ZKLFK LW LV
WRPHDVXUH WKH UDQJHV� 7KHSRVLWLRQLQJ VHTXHQFH LV LQLWLDWHG E\ WKH
+L3$3�+35 V\VWHP WUDQVPLWWLQJ D VKRUW PHVVDJH WR WKH PDVWHU
RQ WHOHPHWU\� 7KHPDVWHUPHDVXUHV WKH UDQJHV WR WKH VODYHV� MXVW DV
LQ FDOLEUDWLRQ PRGH� 2QO\ RQH UDQJH LV PHDVXUHG WRZDUGV HDFK
VODYH� :KHQ LW KDV ILQLVKHG� WKH PDVWHU WUDQVPLWV WKH UDQJHV� RQ
WHOHPHWU\� XS WR WKH +L3$3�+35 V\VWHP� WKHQ ZDLWV IRU WKH QH[W
UHTXHVW WR PHDVXUH UDQJHV�

7KH WUDQVSRQGHU UDQJH SRVLWLRQLQJ PRGH LV D IOH[LEOH DQG VLPSOH
VROXWLRQ IRU PDQ\ DSSOLFDWLRQV� 7KH GUDZEDFN LV WKH VSHHG� %RWK
WKH UDQJHV DQG WKH UHTXHVW WR PHDVXUH DUH VHQW RQ WHOHPHWU\� DQG
WKH PDVWHU WUDQVSRQGHU PHDVXUHV RQO\ RQH UDQJH DW D WLPH� 7KH
WLPH XVHG IRU D VHTXHQFH GHSHQGV RQ WKH QXPEHU RI VODYH
WUDQVSRQGHUV XVHG� DQG LI WKHUH DUH WLPHRXWV RQ WKH UHSOLHV IURP
WKH VODYHV� 7KH SRVLWLRQV PD\ EH XSGDWHG DV IDVW DV RQFH HYHU\ ��
VHFRQGV� WKRXJK PRUH WLPH PD\ ZHOO EH UHTXLUHG� UHVXOWLQJ LQ D
VORZHU XSGDWH UDWH�

������ *OREDO FDOLEUDWLRQ
7KHJOREDO FDOLEUDWLRQ UHTXLUHV WKDW \RXSRVLWLRQ WKHYHVVHO LQ ORFDO
/%/ FRRUGLQDWHV DQG WKDW WKH$326 UHDGV WKH YHVVHO SRVLWLRQ IURP
D '*36 UHFHLYHU VLPXOWDQHRXVO\� $Q /%/ SRVLWLRQ DQG D '*36
SRVLWLRQ� ORJJHG VLPXOWDQHRXVO\� DUH QDPHG D SRVLWLRQ SDLU�

:KHQ ORJJLQJ WKH SRVLWLRQ SDLU� WKH YHVVHO VKRXOG EH GULIWLQJ WR
DYRLG QRLVH DQG DLU EXEEOHV IURP WKH WKUXVWHUV DQG SURSHOOHUV
GLVWXUELQJ WKH/%/PHDVXUHPHQWV� � WR ��SRVLWLRQSDLUV VKRXOG EH
ORJJHG ZKLOH WKH YHVVHO LV GULIWLQJ LQ RQH SRVLWLRQ� WKHQ WKH YHVVHO
VKRXOG EH PRYHG WR DQRWKHU SRVLWLRQ DQG D QHZ � WR �� SRVLWLRQ
SDLUV VKRXOG EH ORJJHG� 7KLV SURFHGXUH VKRXOG EH UHSHDWHG DW
PDQ\ SRVLWLRQV� HYHQO\ GLVWULEXWHG� LQ WKH DUHD FRYHUHG E\ WKH
WUDQVSRQGHU DUUD\� 'R QRW ORJ RQO\ ZKLOH ORFDWHG LQ WKH FHQWUH RI
WKH DUHD DV WKDW ZLOO JLYH D KLJK XQFHUWDLQW\ IRU WKH URWDWLRQ RI WKH
ORFDO QRUWK D[LV�

:KHQ ORJJLQJ SRVLWLRQ SDLUV� DWWHQWLRQ VKRXOG EH SDLG WR WKH
UDQJHV PHDVXUHG DQG WKH UDQJH UHVLGXDOV FDOFXODWHG� 7KH EHVW
UHVXOWV DUH DFKLHYHG ZKHQ WKH SRVLWLRQ SDLUV DUH ORJJHG ZKHQ
PDQ\ UDQJHV DUHPHDVXUHG FRUUHFWO\ DQG WKHLU UHVLGXDOV DUH VPDOO�



/%/ SULQFLSOH RI RSHUDWLRQ

����������$

:KHQ HQRXJK SRVLWLRQ SDLUV DUH ORJJHG� WKH JOREDO FDOLEUDWLRQ
FDOFXODWLRQ LV SHUIRUPHG� 6RPH SRVLWLRQ SDLUV ZLOO RIWHQ KDYH
ODUJHU GLVWDQFH UHVLGXDOV WKDQ WKH RWKHUV� ,Q WKDW FDVH� \RX PD\
H[FOXGH VRPH RI WKH SRVLWLRQ SDLUV ZLWK WKH ODUJH GLVWDQFH
UHVLGXDOV DQG UHSHDW WKH FDOFXODWLRQ� :KHQ SHUIRUPLQJ WKH
H[FOXVLRQV� EH DZDUH WKDW WKH SRVLWLRQSDLUV XVHG LQ WKH FDOFXODWLRQ
VKRXOG EH HYHQO\ GLVWULEXWHG LQ WKH DUHD�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

%ODQN SDJH



/%/ SULQFLSOH RI RSHUDWLRQ

����������$

%ODQN SDJH



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

%ODQN SDJH



([HUFLVHV

����������$

� (;(5&,6(6

��� 7KHRUHWLFDO H[HUFLVHV

� 1DPH VRPH DSSOLFDWLRQV IRU +35 V\VWHPV�

� :KDW NLQG RI SUREOHPV PLJKW DSSHDU LQ K\GUR DFRXVWLFV"

� 1DPH VRPH QRLVH VRXUFHV WKDW LQIOXHQFH LQ K\GUR DFRXVWLFV�

� :KDW JLYHV PRVW QRLVH LQ WKH +35 VHUURXQGLQJV"

� *LYH VRPH H[DPSOHV RI FLUFXPVWDQFHV WKDW FDQ FDXVH VLJQDO
EORFNDJH�

� ([SODLQ WKH WZR W\SHV RI WUDQVPLVVLRQ ORVV�

� :KDW LV UD\ EHQGLQJ"

� :KDW LV D VRXQG SURILOH"

� :KDW GRHV D UD\ GLDJUDP WHOO XV"

� :KDW LV D WUDQVGXFHU"

� :KDW LV WKH SXUSRVH RI WKH SLH]RHOHFWLF ULQJ LQ WKH WUDQVGXFHU
HOHPHQW"

� 1DPH WKH GLIIHUHQW EHDP VKDSHV IRU RXU WUDQVGXFHUV�

� /LVW VRPH RI RXU WUDQVGXFHU W\SHV�

� :KDW LV WKH GLIIHUHQFH EHWZHHQ D WUDQVSRQGHU DQG D
UHVSRQGHU"

� :KDW LQIRUPDWLRQ FDQ \RX UHDG IURP WKH WUDQVSRQGHU QDPH"

� :KDW GRHV LW PHDQ WKDW WKH WUDQVSRQGHU ZRUNV LQ +35 ���
PRGH"

� :KDW GRHV LW PHDQ WKDW WKH WUDQVSRQGHU ZRUNV LQ +35 ���
PRGH"

� :KLFK IUHTXHQFLHV DUH VHQW WKURXJK WKH ZDWHU IURP WKH
WUDQVGXFHU�IURP WKH WUDQVSRQGHU LI ZH XVH FKDQQHO %��"

� :KLFK IUHTXHQFLHV DUH VHQW WKURXJK WKH ZDWHU IURP WKH
WUDQVGXFHU�IURP WKH WUDQVSRQGHU LI ZH XVH FKDQQHO %��"

� :KDW LV D ´SLQJµ"

� :KDW LV SXOVH SRVLWLRQLQJ ZLWK VHQVRU LQIRUPDWLRQ"

� :KDW LV WHOHPHWU\"

� ([SODLQ WKH GLIIHUHQFH LQ SLQJ FRXQW IXQFWLRQ LQ +35��� DQG
+35��� PRGH�
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� /LVW WKH WKUHH PDLQ SRVLWLRQLQJ SULQFLSOHV�

� ([SODLQ WKH 66%/ SULQFLSOH�

� :KDW LV WKH DGYDQWDJH RI D 66%/ V\VWHP�

� ([SODLQ WKH /%/ SULQFLSOH�

� :KDW LV WKH DGYDQWDJH RI D /%/ V\VWHP�

� :KDW LV WKH GLVDGYDQWDJH RI D /%/ V\VWHP�

� :KDW LV WKH PDLQ GLIIHUHQFH EHWZHHQ WKH 66%/ DQG +L3$39
SULQFLSOH"

� :KDW LV WKH PDLQ FRPSRQHQWV RI DQ +35 V\VWHP"



([HUFLVHV

����������$

��� $QVZHUV WR WKHRUHWLFDO H[HUFLVHV

� 1DPH VRPH DSSOLFDWLRQV IRU +35 V\VWHPV�

�� 5HIHUHQFH IRU '\QDPLF 3RVLWLRQLQJ V\VWHPV

�� 5LJ PRQLWRULQJ

�� 'ULOOLQJ PRQLWRULQJ

�� 6XEVHD VXUYH\

�� 6XEVHD LQVSHFWLRQ

�� $FRXVWLF EORZ RXW SUHYHQWHU

�� 2IIVKRUH ORDGLQJ

� :KDW NLQG RI SUREOHPV PLJKW DSSHDU LQ K\GUR DFRXVWLFV"

�� 7UDQVPLVVLRQ ORVV

�� 5HIOHFWLRQ

�� 1RLVH

�� 5D\ EHQGLQJ

� 1DPH VRPH QRLVH VRXUFHV WKDW LQIOXHQFH LQ K\GUR DFRXVWLFV�

�� 7KUXVWHUV

�� 'ULOOLQJ

�� 2ZQ VKLS

�� 2WKHU VKLSV

�� 2WKHU +35 V\VWHPV

�� :LQG DQG ZDYHV

� :KDW JLYHV PRVW QRLVH LQ WKH +35 VHUURXQGLQJV"

�� 7KUXVWHU QRLVH

� *LYH VRPH H[DPSOHV RI FLUFXPVWDQFHV WKDW FDQ FDXVH VLJQDO
EORFNDJH�

$LU EREEOHV FUHDWHG IURP WKUXVWHUV� :KHQ WKH\ FRPH EHWZHHQ WKH
WUDQVGXFHU DQG WKH WUDQVSRQGHU WKH VLJQDO FDQ EH EORFNHG� 7KH
SUREOHP LV ODUJHVW ZKHQ JRLQJ DVWHUQ ZLWK WKH YHVVHO�
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� ([SODLQ WKH WZR W\SHV RI WUDQVPLVVLRQ ORVV�

�� *HRPHWULFDO VSUHDGLQJ  WKH VRXQG HQHUJ\ LV UDGLDWHG
VSHKHULFDOO\ LQ WKH ZDWHU� 7KH LQWHQVLW\ ZLOO GHFUHDVH ZLWK
LQFUHDVHG GLVWDQFH ZLWK WKH IDFWRU ��U�� *HRPHWULDO
VSUHDGLQJ LV QRW GHSHQGHQW RQ IUHTXHQF\� RQO\ UDQJH�

�� $EVRUSWLRQ  VRPH RI WKH WUDQVPLWWHG HQHUJ\ LV ORVVHG
FDXVHG E\ KHDWLQJ RI WKH ZDWHU PROHFXOHV� 7KH KLJKHU
IUHTXHQF\ WKH PRUH DEVRUSWLRQ�

� :KDW LV UD\ EHQGLQJ"

7KHK\GUR DFRXVWLFZDYH GRHV QRW WUDYHO LQ D VWUDLJKW OLQHEHWZHHQ
WKH WUDQVGXFHU DQG WKH WUDQVSRQGHU� 7KH ZDYH ZLOO EH EHQW LQ
GLIIHUHQW GLUFHWLRQV GHSHQGLQJ RQ GLIIHUHQW WHPSHUDWXUH� VDOLQLW\
DQG SUHVVXUH OD\HUV LQ WKH ZDWHU�

� :KDW LV D VRXQG SURILOH"

7KH VRXQGSURILOH VKRZVXVGLIIHUHQW VRXQGYHORFLWLHV IRUGLIIHUHQW
GHSWKV�

� :KDW GRHV D UD\ GLDJUDP WHOO XV"

7KH UD\ GLDJUDPVKRZV XV WKH UD\ WUDFH IURP WKH WUDQVGXFHUZKHQ
D FHUWDLQ VRXQG SURILOH LV XVHG�

� :KDW LV D WUDQVGXFHU"

$ WUDQVGXFHU LV DQ DFRXVWLF WUDQVPLWWHU DQG UHFHLYHU LQ RQH�

� :KDW LV WKH SXUSRVH RI WKH SLH]RHOHFWLF ULQJ LQ WKH WUDQVGXFHU
HOHPHQW"

,W YLEUDWHV ZKHQ YROWDJH LV DSSOLHG� ,W DOVR FUHDWHV YROWDJH LI LW LV
VHW LQWR YLEUDWLRQV�

� 1DPH WKH GLIIHUHQW EHDP VKDSHV IRU RXU WUDQVGXFHUV�

�� :LGH

�� 0HGLXP

�� 1DUURZ

�� 7UDFNLQJ
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� /LVW VRPH RI RXU WUDQVGXFHU W\SHV�

�� 1DUURZ EHDP
�� 6WDQGDUG
�� +L3$39

�� 3RUWDEOH
�� 'XQFNLQJ
�� 7UDFNLQJ

� :KDW LV WKH GLIIHUHQFH EHWZHHQ D WUDQVSRQGHU DQG D
UHVSRQGHU"

$ WUDQVSRQGHU LV WULJJHUHG E\ DQ DFRXVWLF SXOVH� 7KH UHVSRQGHU LV
WULJJHUHG E\ DQ HOHFWULF SXOVH WKURXJK WKH 529 XPELOLFDO� 7KH
WUDQVSRQGHU LV SRZHUHG E\ D EDWWHU\� EXW WKH UHVSRQGHU LV PRVW
IUHTXHQWO\ SRZHUHG E\ WKH 529�

� :KDW LQIRUPDWLRQ FDQ \RX UHDG IURP WKH WUDQVSRQGHU QDPH"

�� 0RGHOQDPH� JLYHV WKH IXQFWLRQ DQGXVH IRU WKH WUDQVSRQGHU
�66%/�/%/�529�7HOHPHWU\�

�� 0RGHO QXPEHU� JLYHV LQIUPDWLRQ DERXW ZRUNLQJ
IUHTXHQFLHV� GHSWK UDWLQJ DQG EHDPZLGWK�

�� 2SWLRQ� LQGLFDWHV WKH GLIIHUHQW H[WUD HTXLSPHQW WKH
WUDQVSRQGHU KDYH VXFK DV GHSWK VHQVRU� FRPSDVV� UHOHDVH
IXQFWLRQ RU RWKHU�

� :KDW GRHV LW PHDQ WKDW WKH WUDQVSRQGHU ZRUNV LQ +35 ���
PRGH"

7KH\ XVH +35 ��� FKDQQHOV DQG IUHTXHQFLHV �%����%��� %��� %���
%��� %��� %��� DQG DUH LQWHUURJDWHG ZLWK RQO\ RQH SXOVH�

� :KDW GRHV LW PHDQ WKDW WKH WUDQVSRQGHU ZRUNV LQ +35 ���
PRGH"

7KH\ XVH +35 ��� FKDQQHOV DQG IUHTXHQFLHV �%����%��� %��� %���
%��� %��� %��� DQG +35 ��� FKDQQHOV DQG IUHTXHQFLHV �%����%����
:KHQ SRVLWLRQLQJ WKH WUDQVSRQGHUV DUH LQWHUURJDWHG ZLWK WZR
SXOVHV IURP WKH WUDQVGXFHU�
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� :KLFK IUHTXHQFLHV DUH VHQW WKURXJK WKH ZDWHU IURP WKH
WUDQVGXFHU�IURP WKH WUDQVSRQGHU LI ZH XVH FKDQQHO %��"

����� +] LV VHQW IURP WKH WUDQVGXFHU WR WKH WUDQVSRQGHU�

7KH WUDQVSRQGHU DQVZHUV ZLWK� ����� LQ ILUVW UHSO\ SXOVH

������ LQ VHFRQG UHSO\ SXOVH�

������ LQ WKLUG UHSO\ SXOVH�

� :KLFK IUHTXHQFLHV DUH VHQW WKURXJK WKH ZDWHU IURP WKH
WUDQVGXFHU�IURP WKH WUDQVSRQGHU LI ZH XVH FKDQQHO %��"

7KH WUDQVGXFHU XVH �����+] LQ WKH ILUVW LQWHUURJDWLRQ SXOVH

�����+] LQ WKH VHFRQG LQWHUURJDWLRQ SXOVH

7KH WUDQVSRQGHU UHSOLHV ZLWK� ����� LQ ILUVW UHSO\ SXOVH

������ LQ VHFRQG UHSO\ SXOVH�

������ LQ WKLUG UHSO\ SXOVH�

� :KDW LV D ´SLQJµ"

$ SLQJ LV DQRWKHU ZRUG IRU WKH SXOVH WUDQVPLWWHG LQ WKH ZDWHU�

� :KDW LV SXOVH SRVLWLRQLQJ ZLWK VHQVRU LQIRUPDWLRQ"

:KHQSXOVHSRVLWLRQLQJ DUHXVHG WKH WUDQVSRQGHUV UHSO\ZLWK WZR
RU WKUHH SXOVHV� 7KH WLPH GHOD\ EHWZHHQ WKH ILUVW DQG VHFRQG DQG
EHWZHHQ WKH VHFRQG DQG WKLUG UHSO\ SXOVH� FRQWDLQV FRGHG
LQIRUPDWLRQ VXFK DV LQFOLQDWLRQ� GHSWK DQG FRPSDVV�

� :KDW LV WHOHPHWU\"

7KH WHOHPWU\ OLQN XVHV EXUVWV RI VHYHQ SXOVHV� DOO ZLWK GLIIHUHQW
IUHTXHQFLHV� WUDQVPLWWHG LQ D VHTXHQFH WR PDNH XS D PHVVDJH�
(YHU\ EXUVW LV ���PV ORQJ DQG WKH GHOD\ EHWZHHQ WKHP DUH �
VHFRQG� )LUVW D ZDNH XS FDOO LV VHQW RQ WKH %[[�$[[ FKDQQHO� 2QH
VHFRQG ODWHU WKH WHOHJUDP LV VHQW� 7KH WHOHJUDP FRQWDLQV DQ
DGGUHVV DQG D FRPPDQG� 7KH VHULDO QXPEHU LV XQLN IRU HYHU\
WUDQVSRQGHU DQG LW LV WKHUHIRUH XVHG DV WKH DGGUHVV� <RX FDQ E\
WHOHPHWU\ FRPPDQGV FKDQJH FKDQQHOV� VRXUFH OHYHO� WXUQDURXQG
GHOD\� UHFHLYH JDLQ� UHDG GHSWK� WHPSHUDWXUH� LQFOLQDWLRQ YDOXHV�
EDWWHU\ VWDWXV IURP WKH WUDQVSRQGHU� UHOHDVH WKH WUDQVSRQGHU HWF�

� ([SODLQ WKH GLIIHUHQFH LQ SLQJ FRXQW IXQFWLRQ LQ +35��� DQG
+35��� PRGH�

,Q +35��� PRGH SLQJ FRXQW FRGLQJ LV XVHG�

,Q +35��� PRGH WKH WHOHPHWU\ OLQN LV XVHG�



([HUFLVHV
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� /LVW WKH WKUHH PDLQ SRVLWLRQLQJ SULQFLSOHV�

66%/ 6XSHU 6KRUW %DVH OLQH

/%/ /RQJ %DVH OLQH

6%/ 6KRUW %DVH OLQH

� ([SODLQ WKH 66%/ SULQFLSOH�

7KH WUDQVGXFHU VHQGV LQWHUURJDWLRQ SXOVH�V� WR D WUDQVSRQGHU
ZKLFK DQVZHUV ZLWK UHSO\ SXOVH�V�� 7KH V\VWHP FDOFXODWHV WKH
UDQJH WR WKH WUDQVSRQGHU DQG WKH GLUHFWLRQ WR ZKHUH WKH UHSO\
FDPH IURP�

� :KDW LV WKH DGYDQWDJH RI D 66%/ V\VWHP�

(DV\ DQG IDVW WR LQVWDOO DQG RSHUDWH� ,W UHTXLUHV QR LQVWDOODWLRQ RI
WUDQVSRQGHUV RQ WKH VHDEHG� RQO\ WKH WDUJHWV WKDW DUH WR EH
SRVLWLRQHG PXVW EH HTXLSSHG ZLWK D WUDQVSRQGHU�

� ([SODLQ WKH /%/ SULQFLSOH�

7KH V\VWHP FDOFXODWHV RQO\ WKH UDQJHV WR WKH WUDQVSRQGHUV DQG
EHWZHHQ WKH WUDQVSRQGHUV�

� :KDW LV WKH DGYDQWDJH RI D /%/ V\VWHP�

/%/ SRVLWLRQLQJ ZLOO JLYH EHWWHU SRVLWLRQ DFFXUDF\ DW JUHDWHU
GLVWDQFHV�

� :KDW LV WKH GLVDGYDQWDJH RI D /%/ V\VWHP�

/%/ SRVLWLRQLQJ LV PRUH FRPSOH[ WR RSHUDWH� QHHGV PRUH
WUDQVSRQGHUV WKDQ 66%/ DQG DUH PRUH H[SHQVLYH

� :KDW LV WKH PDLQ GLIIHUHQFH EHWZHHQ WKH 66%/ DQG +L3$39
SULQFLSOH"

7KH +L3$3 XVHV WKH 66%/ SULQFLSOH IRU UDQJH DQG DQJHO
PHDVXUPHQWV� EXW WKH V\VWHP FRQWUROV WKH EHDP HOHFWURQFLDOO\ VR
LW LV DOZD\V SRLQWLQJ WRZDUGV WKH WDUJHW� 7KH 66%/ WUDQVGXFHU LV
IL[HG LQ RQH SRVLWLRQ DQG WKH EHDP LV SRLQWLQJ LQ RQH GLUHFWLRQ
UHODWLYH WKH YHVVHO�

� :KDW LV WKH PDLQ FRPSRQHQWV RI DQ +35 V\VWHP"

'LVSOD\� NH\ERDUG� V\VWHP FRQWUROOHU� WUDQVFHLYHU� KRLVW FRQWURO
XQLW� UHPRWH FRQWURO XQLW� KXOO XQLW� WUDQVGXFHU�

�958� 058� *<52� *36� G*36�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

%ODQN SDJH



([HUFLVHV

����������$

��� 66%/ SRVLWLRQLQJ �� EDVLF RSHUDWLRQ

����� ,QWURGXFWLRQ
7KH H[HUFLVHV ZLOO OHDG \RX WKURXJK PRVW RI WKH PHQXV DQG
EXWWRQV IRU WKH $326 RSHUDWRU VWDWLRQ�

7KH H[HUFLVHV DUH XVHG ERWK IRU WKH+35��� DQG +L3$39 V\VWHP�

7KH H[HUFLVHV DUH ZULWWHQ OLNH WKLV�

� 5HDG WKLV WH[W EHIRUH \RX VWDUW WKH H[HUFLVHV�

����� *HQHUDO WHUPV XVHG
%HDULQJ

7KH KRUL]RQWDO GLUHFWLRQ RI RQH WHUUHVWULDO SRLQW IURP DQRWKHU�
H[SUHVVHG DV WKH DQJXODU GLVWDQFH IURP D UHIHUHQFH GLUHFWLRQ�
FORFNZLVH WKURXJK ���E�

&DUWHVLDQ FRRUGLQDWH V\VWHP

$ FRRUGLQDWH V\VWHP �ORFDO V\VWHP� ZKHUH WKH D[HV DUH
PXWXDOO\��SHUSHQGLFXODU VWUDLJKW OLQHV�

&OXPS ZHLJKW

$Q DQFKRU OLQH HOHPHQW FRQQHFWHGDW D IL[HG SRVLWLRQ RQ DQ DQFKRU
OLQH� FDXVLQJ D FRQFHQWUDWHG YHUWLFDO IRUFH GRZQZDUGV RQ WKH
DQFKRU OLQH�

&RXUVH

7KH KRUL]RQWDO GLUHFWLRQ LQZKLFK D YHVVHO LV VWHHUHGRU LV LQWHQGHG
WR EH VWHHUHG� H[SUHVVHG DV DQJXODU GLVWDQFH IURP QRUWK� XVXDOO\
IURP ���E DW QRUWK� FORFNZLVH WKURXJK ���E� 6WULFWO\� WKLV WHUP
DSSOLHV WR GLUHFWLRQ WKURXJK WKHZDWHU� QRW WKH GLUHFWLRQ LQWHQGHG
WR EH PDGH JRRG RYHU WKH JURXQG� 'LIIHUV IURP KHDGLQJ�

'DWXP

0DWKHPDWLFDO GHVFULSWLRQ RI WKH VKDSH RI WKH HDUWK �UHSUHVHQWHG
E\ IODWWHQLQJ DQG VHPL��PDMRU D[LV��

*HRGHWLF FRRUGLQDWH V\VWHP

$ PDWKHPDWLFDO ZD\ RI GHDOLQJ ZLWK WKH VKDSH� VL]H DQG DUHD RI
WKH HDUWK RU ODUJH SRUWLRQV RI LW� 1RUPDOO\ 870 FRRUGLQDWHV ZLWK
UHIHUHQFH WR D GDWXP�

+HDGLQJ

7KHKRUL]RQWDOGLUHFWLRQ LQZKLFK DYHVVHO DFWXDOO\ SRLQWV RUKHDGV
DW DQ\ LQVWDQW� H[SUHVVHG LQ DQJXODU XQLWV IURP D UHIHUHQFH
GLUHFWLRQ� XVXDOO\ IURP ���E DW WKH UHIHUHQFH GLUHFWLRQ FORFNZLVH
WKURXJK ���E� 'LIIHUV IURP FRXUVH�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ
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����� :LQGRZV WHUPLQRORJ\
:LQGRZV DUH WKH EDVLF REMHFWV RI WKH 0LFURVRIW :LQGRZV
RSHUDWLRQ V\VWHP� 7KH\ ZLOO DOZD\V EH GLVSOD\HG ZLWK WKH VDPH
OD\RXW DQG IXQFWLRQDOLW\� DV ORQJ DV WKH V\VWHP SURJUDPPHU GLG
QRW FKDQJH WKH FRQILJXUDWLRQ� 7KH IROORZLQJ SDUDJUDSKV SUHVHQW
D VKRUW GHVFULSWLRQ RI WKH PRVW XVHG JHQHUDO SURSHUWLHV�

&KHFN ER[

$ VPDOO VTXDUH ER[ WKDW DSSHDUV LQ D GLDORJXH ER[ DQG WKDW FDQ EH
WXUQHG RQ DQG RII� $ FKHFN ER[ FRQWDLQV D WLFN PDUN ZKHQ LW LV
VHOHFWHG DQG LV EODQN ZKHQ LW LV QRW VHOHFWHG�

&KRRVH

7R SHUIRUP DQ DFWLRQ WKDW FDUULHV RXW D FRPPDQG LQ D PHQX RU
GLDORJXH ER[� 6HH DOVR 6HOHFW�

&RPPDQG

$ ZRUG RU SKUDVH� XVXDOO\ IRXQG LQ D PHQX� WKDW \RX FKRRVH LQ
RUGHU WR FDUU\ RXW DQ DFWLRQ�

&RPPDQG EXWWRQ

$ UHFWDQJOH ZLWK D ODEHO LQVLGH WKDW GHVFULEHV DQ DFWLRQ� VXFK DV
2.� $SSO\ RU &DQFHO� :KHQ FKRVHQ� WKH FRPPDQG EXWWRQ FDUULHV
RXW WKH DFWLRQ�

&XUVRU

7KH SRLQWHU V\PERO WKDW LV GLVSOD\HG RQ WKH VFUHHQ DQG WKDW FDQ
EH PRYHG ZLWK WKH WUDFNEDOO�

'LDORJXH�'LDORJ ER[

$ ER[ WKDW DSSHDUV ZKHQ WKH V\VWHP QHHGV DGGLWLRQDO
LQIRUPDWLRQ EHIRUH LW FDQ FDUU\ RXW D FRPPDQG RU DFWLRQ� 6HH DOVR
&KHFN ER[� &RPPDQG EXWWRQ� /LVW ER[� 2SWLRQ EXWWRQ DQG 7H[W
ER[�

*UH\HG

'HVFULEHV D FRPPDQG RU RSWLRQ WKDW LV OLVWHG LQ D PHQX RU
GLDORJXH ER[ EXW WKDW FDQQRW EH FKRVHQ RU VHOHFWHG� 7KH FRPPDQG
RU RSWLRQ DSSHDUV LQ JUH\ W\SH�

/LVW ER[

$ ER[ ZLWKLQ D GLDORJXH ER[ FRQWDLQLQJ D OLVW RI LWHPV� ,I WKH OLVW
RI DYDLODEOH LWHPV LV ORQJHU WKDQ WKH GLVSOD\HG OLVW ER[� WKH OLVW ER[
ZLOO KDYH D YHUWLFDO VFUROO EDU WKDW OHWV \RX VFUROO WKURXJK WKH OLVW�
$ OLVW ER[PD\ EH FORVHG ZKHQ \RX ILUVW VHH LW� 6HOHFWLQJ WKH GRZQ
DUURZ QH[W WR WKH ILUVW LWHP LQ WKH OLVW ZLOO GLVSOD\ WKH UHVW RI WKH
OLVW�

0HQX

$ JURXS OLVWLQJ RI FRPPDQGV� 0HQX QDPHV DSSHDU LQ WKH PHQX
EDU EHQHDWK WKH FDSWLRQ EDU� <RX XVH D FRPPDQG IURP DPHQX E\
VHOHFWLQJ WKH PHQX DQG WKHQ FKRRVLQJ WKH FRPPDQG�



([HUFLVHV
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2SWLRQ EXWWRQ JURXS

$ JURXS RI UHODWHG RSWLRQV LQ D GLDORJXH ER[� 2QO\ RQH EXWWRQ LQ
D JURXS FDQ EH VHOHFWHG DW DQ\ RQH WLPH�

3RLQW

7RPRYH WKH FXUVRU RQ WKH VFUHHQ VR WKDW LW SRLQWV WR WKH LWHP \RX
ZDQW WR VHOHFW RU FKRRVH�

5DGLR EXWWRQ

$ VPDOO URXQG EXWWRQ DSSHDULQJ LQ D GLDORJXH ER[� <RX VHOHFW D
UDGLR EXWWRQ WR VHW WKH RSWLRQ� EXW ZLWKLQ D JURXS RI UHODWHG UDGLR
EXWWRQV� \RX FDQ RQO\ VHOHFW RQH� $Q RSWLRQ EXWWRQ FRQWDLQV D
EODFN GRW ZKHQ LW LV VHOHFWHG DQG LV EODQN ZKHQ LW LV QRW VHOHFWHG�

6HOHFW

7R SRLQW DQG FOLFN DW WKH LWHP WKDW WKH QH[W FRPPDQG \RX FKRRVH
ZLOO DIIHFW� 6HH DOVR &KRRVH�

6OLGHU

8VHG WR VHWWLQJ SDUDPHWHU YDOXHV EHWZHHQ D PLQLPXP DQG D
PD[LPXP YDOXH� 'UDJ WKH VOLGHU LQ WKH UHTXLUHG GLUHFWLRQ�

6WDWXV EDU

'LVSOD\V JHQHUDO XVHIXO LQIRUPDWLRQ�

7H[W ER[

$ ER[ ZLWKLQ D GLDORJXH ER[ LQ ZKLFK \RX W\SH LQIRUPDWLRQ
QHHGHG WR FDUU\ RXW D FRPPDQG� 7KH WH[W ER[PD\ EH EODQNZKHQ
WKHGLDORJXHER[ DSSHDUV� RU LWPD\ FRQWDLQ WH[W LI WKHUH LV DGHIDXOW
RSWLRQ RU LI \RX KDYH VHOHFWHG VRPHWKLQJ DSSOLFDEOH WR WKDW
FRPPDQG� 6RPH WH[W ER[HV DUH DWWDFKHG WR D OLVW ER[� LQZKLFK FDVH
\RX FDQ HLWKHU W\SH LQ WKH LQIRUPDWLRQ RU VHOHFW LW IURP WKH OLVW�

7LWOH EDU

'LVSOD\V DQ DSSOLFDWLRQ��GHILQHG OLQH RI WH[W� 7KH WLWOH EDU DOVR
XVHG WR PRYH�GUDJ WKH ZLQGRZ�

7RROEDU

$ FROOHFWLRQ RI EXWWRQV WR JLYH D IDVW HQWU\ WR WKH PRVW XVHG
FRPPDQGV�

&OLFN

7R SUHVV DQG UHOHDVH D EXWWRQ� ZLWKRXW PRYLQJ WKH FXUVRU� ,I QR
WUDFNEDOO EXWWRQ LV VSHFLILHG� WKH OHIW EXWWRQ LV DVVXPHG�

'UDJ

7R SUHVV DQG KROG GRZQ D EXWWRQ ZKLOH PRYLQJ WKH WUDFNEDOO�
8VHG WR PRYH LWHPV� )RU H[DPSOH� \RX FDQ PRYH D GLDORJXH ER[
WR DQRWKHU ORFDWLRQ RQ WKH VFUHHQ E\ GUDJJLQJ LWV WLWOH EDU�

3RLQW

0RYH WKH FXUVRU WR WKH ZDQWHG VFUHHQ ORFDWLRQ� 8VHG WR SUHSDUH
IRU VHOHFWLRQ �RSHUDWLRQ�
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����� :LQ.H\ERDUG� WUDFNEDOO DQG EXWWRQV
7KH :LQ.H\ERDUG LV GHYLGHG LQWR D .H\SDG DQG D 7UDFNEDOO�

7UDFNEDOO

7KH WUDFNEDOO LV XVHG WR SRVLWLRQ WKH FXUVRU RQ WKH VFUHHQ� (DFK
PRYHPHQW RI WKH WUDFNEDOO PRYHV WKH FXUVRU� 7KH OHIW EXWWRQ LV
XVHG WR FOLFN RQ EXWWRQV� RSHUDWH PHQXV DQG VHOHFW GLVSOD\HG
V\PEROV� 7KH ULJKW EXWWRQ LV XVHG WR GLVSOD\ PHQXV DQG SRS��XS
ZLQGRZV� 7KH PLGGOH EXWWRQ LV QRW XVHG�

.H\SDG

7KH .H\SDG SURYLGHV IXQFWLRQ� QXPHULF DQG FXUVRU NH\V� 7KH
QXPHULF NH\V DUH XVHG WR HQWHUYDOXHV LQWR GLDORJXH ER[HV� WKH
IXQFWLRQ NH\V WR VHOHFW SUHGHILQHG YLHZ FRQILJXUDWLRQV� DQG WKH
FXUVRU WR PRYH WKH FXUVRU�

)XQFWLRQ NH\V�

�� )� LV XVHG IRU +HOS

�� )���)� WR EH LPSOHPHQWHG ODWHU

1XPHULF NH\V�

�� 6WDQGDUG NH\ERDUG RSHUDWLRQ

&XUVRU ZLWK IROORZLQJ DUURZV�

�� 83�'2:1 	 /()7�5,*+7

�� (1' *R WR HQG RI OLQH

�� +20( *R WR VWDUW RI OLQH

�� 7$% 7DEXODWRU

�� 3*83�3*':1 *R WR VWDUW�HQG RI SDJH
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����� 'LIIHUHQW YLHZV�DUHDV LQ WKH GLVSOD\
� /HW WKH LQVWUXFWRU VWDUW WKH FRPSXWHU DQG FRQILJXUH WKH GHPR

SURJUDP�

,Q \RXU GLVSOD\ \RX KDYH WKUHH GLIIHUHQW YLHZV� RQH ODUJH DUHD WR
WKH ULJKW DQG WZR VPDOOHU WR WKH OHIW�

<RX DOVR KDYH D PHQX OLQH DQG D WRROEDU DW WKH WRS RI WKH GLVSOD\�
D FROXPQ RI WUDQVSRQGHU V\PEROV WR WKH OHIW DQG D VWDWXV EDU DW WKH
ERWWRP RI WKH GLVSOD\�

� 7U\ WR PRYH WKH WUDFNEDOO DQG VHH KRZ WKH FXUVRU PRYHV�
8VH WKH PRXVH LI WKDW LV FRQQHFWHG LQVWHDG�
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����� 7KH $326 2QOLQH +HOS V\VWHP
:KHQ RSHUDWLQJ WKH $326� WKH 2QOLQH +HOS LV DYDLODEOH E\
DFWLYDWLQJ WKH $326 +HOS PHQX EXWWRQ� RU WKH )� EXWWRQ RQ WKH
:LQ.H\ERDUG� 7KH RQOLQH KHOS PD\ DOVR EH DFWLYDWHG IURP D
GLDORJXH ER[� SURYLGHG WKDW WKH KHOS EXWWRQ LV DYDLODEOH LQ WKDW
SDUWLFXODU GLDORJXH ER[�

� 7U\ WKH +HOS IXQFWLRQ�

�3RLQW DW WKH+HOSPHQX DQG FOLFN RQFHZLWK WKH OHIW EXWWRQ� 3RLQW
DW +HOS �LW ZLOO WXUQ EOXH� DQG FOLFN RQFH DJDLQ� 'XULQJ WKH
H[HUFLVHV \RX PLJKW QHHG WR XVH WKLV +HOS PHQX WR ILQG RXW KRZ
WR RSHUDWH WKH V\VWHP��
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7KHUH DUH WKUHH RSWLRQV�

�� &RQWHQWV JLYHV \RX WKH LQIRUPDWLRQ OLVWHG LQ GLIIHUHQW
WRSLFV� )URP &RQWHQV \RX RQO\ FOLFN RQFH DW WKH ZRUG�

�� ,QGH[ JLYHV \RX WKH LQIRUPDWLRQ LQ DOSKDEHWLF RUGHU� )URP
,QGH[ FOLFN RQFH DW WKH ZRUG DQG WKHQ FOLFN WKH 'LVSOD\
EXWWRQ�

�� 6HDUFK JLYHV \RX WKH RSWLRQ WR VHDUFK IRU DQ\ ZRUG \RX
ZDQW WR ILQG RXWPRUH DERXW� )URP 6HDUFK \RX FDQZULWH WKH
ZRUG WKHQ FOLFN WKH /LVW RSWLRQV EXWWRQ� 'RXEOH FOLFN DW WKH
ZRUG IURP WKH OLVW�

� &OLFN DW WKH 6HDUFK WDE DQG HQWHU WKH ZRUG ´6FUHHQµ LQ WKH
GLVSOD\ DQG SUHVV WKH /LVW WRSLFV EXWWRQ�

� 6HOHFW RQH RI WKH ZRUGV IURP WKH VHDUFK UHVXOW PHQX DQG FOLFN
WKHQ DW WKH 'LVSOD\ EXWWRQ WR JHW PRUH LQIRUPDWLRQ�
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� 7U\ WR ILQG LQIRUPDWLRQ DERXW 6FUHHQ 9LHZV E\ XVLQJ WKH ,QGH[
EXWWRQ DQG VHOHFWLQJ D WRSLF \RX ZDQW WR NQRZ PRUH DERXW�
5HPHPEHU WR FOLFN DW WKH 'LVSOD\ EXWWRQ�
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� 8VH WKH&RQWHQWV EXWWRQ DQG ILQG LQIRUPDWLRQ DERXW&DUWHVLDQ
9LHZ�

� <RX FORVH WKH ZLQGRZ E\ FOLFNLQJ WKH ; V\PERO LQ WKH XSSHU
ULJKW FRUQHU RI WKH +HOS ZLQGRZ�

����� )LOWHU SUHVHQWDWLRQ
7KH ILOWHU LV D WRJJOH IXQFWLRQ WKDW ZLOO WRJJOH ILOWHUHG SRVLWLRQV RQ
RU RII� :KHQ ILOWHU LV 2Q WKH SRVLWLRQV DQG YDOXHV GLVSOD\HG ZLOO
EH ILOWHUHG DQG ZLOO QRW EH DV ´MXPS\µ DV WKH\ PLJKW EH ZLWK ILOWHU
IXQFWLRQ 2II�

,Q WKH QXPHULF YLHZ WKH KHDGLQJ GHVFULEHV WKH FKRVHQ
SUHVHQWDWLRQ� )LOWHUHG SRVLWLRQ GDWD RU0HDVXUHG SRVLWLRQ GDWD�

� &KHFN IURP WKH 3UHVHQWDWLRQPHQX WKDW WKHUH LV D FKHFNPDUN
WR WKH OHIW RI )LOWHU� 7KLV PHDQV WKDW WKH ILOWHU LV 21�
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����� $FWLYDWLQJ WUDQVSRQGHUV
3ULRU WR DFWLYDWLQJ WUDQVSRQGHUV� WKH V\VWHPVKRXOG EH VHW XSZLWK
WKH WUDQVSRQGHUV DYDLODEOH RQ WKH YHVVHO�ULJ� 7KLV ZLOO VLPSOLI\
WKH RSHUDWLRQ RI WKH V\VWHP� 7KH WUDQVSRQGHU VHWXS LV QRUPDOO\
DRQH WLPHRSHUDWLRQ DQGQHHGV RQO\ WR EH FKDQJHGZKHQHYHUQHZ
WUDQVSRQGHUV EHFRPH DYDLODEOH�
:H DVVXPH WKH LQVWDOODWLRQ RI WKH V\VWHPKDV EHHQ FDUULHG RXW DQG
WKH V\VWHP FRQILJXUDWLRQ ZLWK FRUUHFW WUDQVFHLYHUV DQG
WUDQVGXFHUV HWF� LV FRUUHFW�

������� $FWLYDWLQJ WUDQVSRQGHUV� PHWKRG �
� 6WDUW LQWHUURJDWLRQ RI WUDQVSRQGHU %�� ZLWK DQ LQWHUURJDWLRQ

LQWHUYDO RI � VHFRQGV�
7KH LQWHUURJDWLRQ LQWHUYDO GHFLGHV KRZ RIWHQ \RX ZDQW WR VHQG
DQ LQWHUURJDWLRQ SXOVH WR WKH WUDQVSRQGHU�

� ,Q WKLV ILUVW H[HUFLVH VWDUW SRVLWLRQLQJ IURP WKH 3RVLWLRQLQJ
PHQX DQG WKH 66%/ 3RVLWLRQLQJ VXEPHQX�

�&OLFN DW WKH 3RVLWLRQLQJPHQX DQG WKHQ DW 66%/ 3RVLWLRQLQJ IURP
WKH SRS��XS PHQX�
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� 6HOHFW WUDQVSRQGHU QXPEHU %�� LI LW LV QRW DOUHDG\ LQ WKH
GLVSOD\� HQWHU WKH LQWHUURJDWLRQ LQWHUYDO� HQWHU D WLFN PDUN LQ
WKH $FWLYDWH FKHFN ER[ DQG FOLFN WKH $SSO\ EXWWRQ�

&KHFN WKDW WKH WUDQVSRQGHU V\PERO DQG WKH SRVLWLRQ YDOXHV DUH
SUHVHQWHG LQ WKH GLVSOD\�
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������� $FWLYDWLQJ WUDQVSRQGHUV� PHWKRG �
� 6HOHFW FKDQQHO QXPEHU %�� DQG FOLFN DW WKH $GYDQFHG EXWWRQ

WR RSHQ DQRWKHU ZLQGRZ ZLWK PRUH GHWDLOV�

� )LQG RXW WKH SXUSRVH RI WKH SDUDPHWHUV LQ WKH QHZ ZLQGRZ�
�� ,QVWDOOHG 7UDQVSRQGHUV
�� $FWLYDWH
�� ,QWHUURJ� LQWHUYDO
�� 7UDQVSRQGHU W\SH
�� 7UDQVPLW WUDQVGXFHU
�� %HDP
�� 7UDQVPLW 3RZHU
�� 0D[ UDQJH
�� 3RVLWLRQ RIIVHW
�� 2SHUDWLRQ
�� 'HVNHZ
�� 'HSWK

� (QWHU � VHFRQGV LQWHUURJDWLRQ LQWHUYDO� HQWHU D WLFN PDUN LQ WKH
$FWLYDWH FKHFN ER[ DQG FOLFN DW WKH 2. EXWWRQ�
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������� $FWLYDWLQJ WUDQVSRQGHUV� PHWKRG �
� 0RYH WKH FXUVRU WR WKH ODVW WUDQVSRQGHU V\PERO LQ WKH

3RVLWLRQLQJ WRROEDU DQG FOLFN OHIW PRXVH EXWWRQ RQFH�

<RX KDYH QRZ DFWLYDWHG WKH WUDQVSRQGHUV DQG WKHLU V\PEROV DQG
SRVLWLRQV ZLOO EH GLVSOD\HG LQ WKH GLIIHUHQW YLHZV�
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����� 6FDOLQJ WKH YLHZ�
� &KDQJH YLHZ LQ WKH ODUJH ZLQGRZ WR D VFDOH WKDW ILW WKH

RSHUDWLRQ� 7U\ ��P DV VFDOH�

�0RYH WKH FXUVRU WR WKH ZLQGRZ DQG FOLFN ULJKW PRXVH EXWWRQ
RQFH�0RYH WKH FXUVRU WR'LVSOD\ 6FDOH DQG D VXEPHQX DSSHDUHV�
0RYH WKH FXUVRU WR �� DQG FOLFN RQFH��

� ,QFUHDVH DQG GHFUHDVH WKH VFDOH ZLWKRXW XVLQJ DQ\ PHQXV�

�3ODFH WKH FXUVRU VRPHZKHUH LQ WKH ZLQGRZ� KROG WKH OHIW PRXVH
EXWWRQ GRZQ ZKLOH \RX GUDJ WKH PRXVH� $ VTXDUH ZLOO DSSHDU�
5HOHDVH WKH PRXVH EXWWRQ��



([HUFLVHV

����������$

� 6HW 9LHZ FHQWHU EHWZHHQ WZR RI WKH WUDQVSRQGHUV�

�0RYH WKH FXUVRU WR WKH ZLQGRZ DQG FOLFN ULJKW PRXVH EXWWRQ
RQFH� 0RYH WKH FXUVRU WR 6HW YLHZ FHQWHU DQG FOLFN RQFH� $ QHZ
FXUVRU DSSHDUHV� 3ODFH WKLV FXUVRU EHWZHHQ WZRRI WKH WUDQVSRQGHU
V\PEROV DQG FOLFN RQFH��



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� 7R JHW WKH RULJLQ LQ WKH FHQWHU RI WKHZLQGRZSUHVV ULJKWPRXVH
EXWWRQ ZKHQ WKH FXUVRU LV LQ WKH PDLQ GLVSOD\ DQG FOLFN DW
6FUROO WR 2ULJLQ�
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������ 9HVVHO RULHQWDWLRQ
� 7U\ GLIIHUHQW RULHQWDWLRQV IRU WKH YHVVHO�

�3ODFH WKH FXUVRU LQ WKH PDLQ GLVSOD\� SUHVV ULJKW PRXVH EXWWRQ�
PRYH WKH FXUVRU WR2ULHQWDWLRQ WR JHW D QHZ VXEPHQX DQG SUHVV
WKHQ OHIW PRXVH EXWWRQ RQ WKH RULHQWDWLRQ \RX ZDQW WR WU\�

1RWLFH WKH 1RUWK DUURZ DQG KRZ WKH PHDVXUHG SRVLWLRQV DUH
SUHVHQWHG LQ WKH GLIIHUHQW YLHZV�

� <RX ZLOO QRZ EH SUHVHQWHG D TXHVWLRQ ZKHWKHU \RX ZDQW WKH
1XPHULF YLHZ WR KDYH WKH VDPH RULHQWDWLRQ RU QRW�

� &OLFN DW -D�<HV�
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� 6HOHFW WKH RULHQWDWLRQ \RX SUHIHU�

1RUWK XS LV XVHG LQ WKH IROORZLQJ VFUHHQ GXPSV�
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������ 6LPSOH PHDVXUHPHQW
7KHUH LV D VPDOOPHDVXUHPHQW WRROZH FDQ XVH LQ WKH QXPHULF DQG
SRODU YLHZ�

� %HIRUH \RX JR IXUWKHU QRWLFH WKH UDQJH DQG EHDULQJ WR RQH
WUDQVSRQGHU�

� 8VH WKH PHDVXUHPHQW WRRO WR FRQWURO WKH YDOXHV�

�3ODFH WKH FXUVRU LQ WKH ODUJH ZLQGRZ DQG SUHVV ULJKW PRXVH
EXWWRQ� (QDEOH WKH 0HDVXUH WRRO IURP WKH VXEPHQX� 3ODFH WKH
FXUVRU DV FORVH DV SRVVLEOH WR WKH WUDQVSRQGHU DQG SUHVV WKH OHIW
PRXVH EXWWRQ��
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� &RPSDUH WKH YDOXHV IURP WKH VPDOO ZLQGRZ WKDW DSSHDUV�

� 'LVDEOH WKH 0HDVXUH WRRO
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������ (UURU HOOLSVLV
(UURU HOOLSVLV LQGLFDWHV WKH TXDOLW\ RI WKH PHDVXUHPHQWV�

7KH GLVWDQFH IURP WKH FHQWHU RI WKHSRVLWLRQHG REMHFW WR WKH HOOLSVLV
UHSUHVHQW RQH VWDQGDUG GHYLDWLRQ�

� 6KRZ HUURU HOOLSVHV DURXQG \RXU WUDQVSRQGHUV� &KDQJH
VFDOH�GLYLVLRQ WR JHW WKH HOOLSVLV LQVLGH WKH ZLQGRZ�
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� 7XUQ RII WKH HUURU HOOLSVHV�
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������ 3RODU YLHZ
:KHQ \RX VWDUW WKLV FRXUVH FRPSXWHU 3RODU9LHZ VKRXOG EH LQ WKH
ODUJH ULJKW ZLQGRZ�1XPHULF 9LHZ LQ WKH XSSHU OHIW ZLQGRZ DQG
,QFOLQDWLRQ 9LHZ LQ WKH ORZHU OHIW ZLQGRZ�

<RX FDQ KDYH WKH VDPH YLHZ LQ DOO WKH WKUHH DUHDV RU GLIIHUHQW
YLHZV LQ HDFK RI WKHP�

7KH RSWLRQV DUH

�� 3RODU �5DQJH��%HDULQJ��'HSWK�

�� &DUWHVLDQ �1RUWK��(DVW��'HSWK�

�� 1XPHULF �,WHP��3RVLWLRQ�

�� ,QFLQDWLRQ �5ROO��3LWFK��+HDG�7LOW��$]LPXWK�;��WLOW��<��WLOW�

������ &DUWHVLDQ YLHZ
� &KDQJH WKH YLHZ WR &DUWHVLDQ LQ WKH PDLQ ZLQGRZ�

�3ODFH WKH FXUVRU LQ WKH PDLQ ZLQGRZ� EXW QRW DERYH DQ\ RI WKH
V\PEROV� DQG SUHVV ULJKW PRXVH EXWWRQ� 0RYH WKH FXUVRU WR &DUW�
9LHZ LQ WKH SRS XS PHQX DQG SUHVV OHIW PRXVH EXWWRQ���
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� &KDQJH WKHYLHZEDFN WR3RODU YLHZ LQ WKHPDLQZLQGRZ LI\RX
SUHIHU WKDW SUHVHQWDWLRQ�

&DUWHVLDQ LV XVHG LQ WKH IROORZLQJ VFUHHQ GXPSV�
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������ 1XPHULF YLHZ
� &RQWURO WKDW \RX KDYH D QXPHULF YLHZ LQ WKH XSSHU OHIW

ZLQGRZ�

,Q WKLV QXPHULFYLHZZHFDQ FKRRVH LIZHZDQW1RUWK��(DVW��'HSWK
SUHVHQWDWLRQ RU 5DQJH��%HDULQJ��'HSWK SUHVHQWDWLRQ�

� 'LVDEOH 3RODU SUHVHQWDWLRQ WR JHW 1RUWK��(DVW��'HSWK�

�0RYH WKH FXUVRU WR WKH1XPHULF9LHZDUHD DQGSUHVV ULJKWPRXVH
EXWWRQ� 'LVDEOH 3RODU VR WKDW WKHUH LV QR WLFN PDUN WR WKH OHIW RI
3RODU��



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$



([HUFLVHV

����������$

������ 5HVROXWLRQ
� &KDQJH UHVROXWLRQ WR � GHFLPDOV LQ WKH 1XPHULF 9LHZ�

�0RYH WKH FXUVRU WR WKH1XPHULF9LHZDUHD DQGSUHVV ULJKWPRXVH
EXWWRP� )URP WKH 5HVROXWLRQ VXEPHQX FKRRVH � GHFLPDO��



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$



([HUFLVHV

����������$

7KH RULHQWDWLRQ PHQX GHFLGHV ZKHWKHU WKH SRVLWLRQ GDWD LV
SUHVHQWHG UHODWLYH WKH YHVVHO·V KHDGLQJ RI WUXH QRUWK�

� 7U\ WKLV IXQFWLRQ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

������ ,QFOLQDWLRQ YLHZ
,Q WKH ,QFOLQDWLRQ YLHZ \RX VHH UROO� SLWFK DQG KHDGLQJ YDOXHV IRU
WKH YHVVHO� <RX FDQ DOVR SUHVHQW LQIRUPDWLRQ IURP DQ LQFOLQRPHWHU
WUDQVSRQGHU DQG LQ WZR ZD\V� [ DQG \ WLOW RU WLOW DQG D]LPXWK�

� 7U\ GLIIHUHQW URWDWLRQV IRU WKH YHVVHO·V UROO� SLWFK DQG KHDGLQJ
SUHVHQWDWLRQ E\ HQWHULQJ WKH 5RWDWLRQ VXEPHPX�

� 6HOHFW DQ LQFOLQRPHWHU WUDQVSRQGHU DV 6HQVRU�



([HUFLVHV

����������$

� 8VH WKH DUURZ NH\V WR FKDQJH WKH VFDOH LQ WKH ,QFOLQDWLRQ 9LHZ
DQG VHOHFW WKH VFDOH \RX SUHIHU�

� 1RWLFH WKDW WKH YDOXV DUH SUHVHQWHG DV 7LOW DQG $]LPXWK

� 'LVDEOH 3RODU WR JHW [��WLOW DQG \��WLOW SUHVHQWDWLRQ LQ WKH
LQFOLQDWLRQ YLHZ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� &KDQJH EDFN WR 9HVVHO DV 6HQVRU�



([HUFLVHV

����������$

������ 3RVLWLRQ ZLQGRZ
� 3UHVHQW RQH RI WKH WUDQVSRQGHUV SRVLWLRQ GDWD LQ WKH ODUJH

ZLQGRZ ZLWK &DUWHVLDQ 9LHZ�

�0RYH WKH FXUVRU DERYH WKH 7UDQVSRQGHU LQ WKH YLHZ DQG SUHVV
ULJKW PRXVH EXWWRP� 6HOHFW 3RVLWLRQ :LQGRZ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$



([HUFLVHV

����������$

� 7U\ WKLV 3RVLWLRQ :LQGRZ IXQFWLRQ ERWK ZLWK &DUWHVLDQ YLHZ
DQG 3RODU YLHZ DQG QRWLFH WKH GLIIHUHQFH LQ SUHVHQWDWLRQ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

������ &KDQJLQJ QDPH RI D WUDQVSRQGHU�
� 5HQDPH WUDQVSRQGHU %�� WR 529 %���

�3ODFH WKH FXUVRU DERYH WKH WUDQVSRQGHU V\PERO DQG FOLFN WKH
ULJKW PRXVH EXWWRQ� &OLFN DW 6HW 1DPH��

� (QWHU WKH QHZQDPH LQ WKH QHZ VPDOOZLQGRZDQGFOLFN WKH2.
EXWWRQ�



([HUFLVHV

����������$

������ &HQWHU REMHFW
� 3UHVHQW RQH RI WKH WUDQVSRQGHUV LQ WKH FHQWHU RI WKH GLVSOD\

ZLQGRZ�

�0RYH WKH FXUVRU DERYH WKH WUDQVSRQGHU LQ WKH YLHZ DQG SUHVV
ULJKW PRXVH EXWWRP� 6HOHFW &HQWHU�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

������ )LOWHU
(DFK SRVLWLRQLQJ REMHFW PD\ KDYH DQ LQGLYLGXDO VHW YDOXH IRU WKH
.DOPDQ ILOWHU XVHG E\ WKH V\VWHP�

� (QWHU WKH ILOWHU GLDORJ�

�0RYH WKH FXUVRU DERYH WKH WUDQVSRQGHU LQ WKH YLHZ DQG SUHVV
ULJKW PRXVH EXWWRP� 6HOHFW )LOWHU�

7KH GHIDXOW YDOXH LV ILOWHU IDFWRU � DQG QR SUHGLFWLRQ�

)RU IDVW PRYLQJ YHVVHOV RU 529V XVH D VPDOOHU ILOWHU YDOXH WKDQ
GHIDXOW�

)RU VORZ PRYLQJ YHVVHOV XVH D ODUJHU ILOWHU YDOXH WKDQ GHIDXOW�

,I WKH XSGDWH UDWH LV VORZ� SUHGLFWLRQ ZLOO XSGDWH WKH VFUHHQ ZLWK
SUHGLFWHG YDOXHV LQ EHWZHHQ HDFK PHDVXUHG YDOXH�

<RX VH WKH3UHVHQWDWLRQPHQX WR VHW ILOWHULQJ21�7KLVZLOOGLVSOD\
DOO SRVLWLRQHG LWHPV ZLWK XVH ILOWHUHG YDOXHV�



([HUFLVHV

����������$

������ 3RVLWLRQ DODUPV
,I WUDQVSRQGHU %�� LV PRUH WKDQ �� PHWUHV DZD\ IURP WKH YHVVHO
ZH ZDQW DQ HDUO\ ZDUQLQJ� ,I WKH GLVWDQFH LV PRUH WKDQ ��P ZH
ZDQW D ZDUQLQJ� $Q DODUP KDV WR EH SUHVHQWHG LI LI WKH UDQJH LV
PRUH WKDQ �� PHWUHV�

� &UHDWH DODUP FLUFOHV DURXQG \RXU YHVVHO�

7KH VLPXODWRU LV QRW FRQILJXUHG WR XVH WKLV IXQFWLRQ EXW \RX ZLOO
VWLOO EH DEOH WR OHDUQ KRZ WR FUHDWH WKH FLUFOHV�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� 5HPHPEHU WR HQWHU D WLFN PDUN LQ WKH $ODUP 2Q FKHFN ER[�



([HUFLVHV

����������$

7U\ RWKHU OLPLWV LI \RX ZDQW�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

������ ,QFOLQDWLRQ DODUPV�
� /HW GDWD IURP WKH LQFOR WUDQVSRQGHU EH GLVSOD\HG LQ WKH

,QFOLQDWLRQ 9LHZ�



([HUFLVHV

����������$

)RU WKH LQFOR WUDQVSRQGHU \RX ZDQW WR KDYH D ZDUQLQJ LI WKH WLOW
LV PRUH WKDQ �E DQG DQ DODUP LI WKH WLOW LV PRUH WKDQ �E�

� &RQILJXUH WKH DODUP FLUFOH�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� 5HPHPEHU WR HQWHU WKH WLFN PDUN LQ WKH $ODUP 2Q FKHFN ER[�



([HUFLVHV

����������$

� ,I QR ZDUQLQJV RU DODUPV DUH SUHVHQWHG� WU\ WR GHFUHDVH WKH
DODUP FLUFOHV�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

������ $ODUP YLHZ
� /HW WKH $ODUP YLHZ EH GLVSOD\HG DQG VHH LI \RX FDQ ILQG WKH

DODUPV�ZDUQLQJV \RX FDXVHG�

�&OLFN DW WKH UHG WULDQJOH V\PERO LQ WKH WRROEDU�

<RX DFNQRZOHGJH WKH ZDUQLQJV DQG DODUPV E\ FOLFNLQJ WKH T
EXWWRQ DW WKH WRS RI WKLV ZLQGRZ�



([HUFLVHV

����������$

������ 7UDQVSRQGHU FRQILJXUH
� 7DNH D ORRN DW WKH 7UDQVSRQGHU FRQILJXUH IRU RQH RI WKH

WUDQVSRQGHUV�

�3ODFH WKH FXUVRU DERYH %��� FOLFN ULJKW PRXVH EXWWRQ DQG VHOHFW
7UDQVSRQGHU� ,W LV DOVR SRVVLEOH WR VHOHFW 7UDQVSRQGHU IURP WKH
&RQILJXUHPHQX DQG WKHQ HQWHU WKH ZDQWHG WUDQVSRQGHU��



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

�������� 7UDQVSRQGHU 6HWXS
� )LQG RXW WKH SXUSRVH RI WKHVH SDUDPHWHUV LQ WKLV QHZZLQGRZ�

�� 1DY� 7[ SRZHU
�� 7HO� 7[ SRZHU

�� 5; *DLQ
�� 3XOVH OHQJWK
�� 0RGH



([HUFLVHV

����������$

� 5HDG WUDQVSRQGHU SDUDPHWHUV IURP WKH VHOHFWHG WUDQVSRQGHU�

�&OLFN DW WKH 5HDG EXWWRQ�

7HOHPHWU\ LV H[HFXWHG�

:H KDYH QR WUDQVFHLYHU FRQQHFWHG DQG WKHUH LV QR VLPXODWRU IRU
WKH YDOXHV ZH UHDG� &OLFN WKHUIRUH WKH &DQFOH EXWWRQ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

:H ZDQW WKH WUDQVSRQGHU WR XVH +LJK SRZHU ZKHQ QDYLJDWLQJ
DQG ZKHQ VHQGLQJ WHOHPHWU\�

� &KDQJH SRZHU WR +LJK DQG VHQG WKH FRPPDQG IRU FKDQJHV WR
WKH VHOHFWHG WUDQVSRQGHU�

�(QWHU WKH YDOXHV DQG FOLFN WKH 6HW EXWWRQ�

7HOHPHWU\ LV H[HFXWHG�

:H KDYH QR WUDQVFHLYHU FRQQHFWHG DQG WKHUH LV QR VLPXODWRU IRU
WKH YDOXHV ZH VHW� &OLFN WKHUIRUH WKH &DQFOH EXWWRQ�



([HUFLVHV

����������$

� 5HDG EDWWHU\ VWDWXV IRU WKH VHOHFWHG WUDQVSRQGHU�

�&OLFN WKH 5HDG EXWWRQ LQ WKH 5HDG EDWWHU\ ZLQGRZ�

7HOHPHWU\ LV H[HFXWHG�

:H KDYH QR WUDQVFHLYHU FRQQHFWHG DQG WKHUH LV QR VLPXODWRU IRU
WKH YDOXHV ZH UHDG� &OLFN WKHUIRUH WKH &DQFOH EXWWRQ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

�������� 7UDQVSRQGHU )XQFWLRQV
� &OLFN DW WKH 7UDQVSRQGHU IXQFWLRQ WDE WR JHW WKLV QHZZLQGRZ�

� )LQG RXW WKH SXUSRVH RI WKHVH SDUDPHWHUV DQG EXWWRQV LQ WKLV
QHZ ZLQGRZ�

�� (QDEOH 66%/ 7S
�� 'LVDEOH 7S
�� 5HVHW
�� &KDQQHO
�� 6ZLWFK FKDQQHO
�� 1HZ FKDQQHO
�� 6HW ZLWK
�� 6HW ZLWKRXW WHOHPHWU\
�� 6FDQ IRU FKDQQHO
�� 6HQVRU �� (QDEOH IXQFWLRQ
�� 6HQVRU �� 'LVDEOH IXQFWLRQ
�� 6HQVRU �� /DVW YDOXHV
�� 5HDG GDWD



([HUFLVHV

����������$

� 5HDG GDWD IURP WKH VHOHFWHG WUDQVSRQGHU WR JHW ODWHVW YDOXHV
IURP LW·V VHQVRUV�

�&OLFN DW WKH 5HDG 'DWD EXWWRQ�

7HOHPHWU\ LV H[HFXWHG�

:H KDYH QR WUDQVFHLYHU FRQQHFWHG DQG WKHUH LV QR VLPXODWRU IRU
WKH YDOXHV ZH UHDG� &OLFN WKHUIRUH WKH &DQFOH EXWWRQ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

�������� 7HOHPHWU\ 7UDQVGXFHU
� &OLFN DW WKH 7HOHPHWU\ WUDQVGXFHU WDE WR JHW WKLV QHZZLQGRZ�

)URP WKLV ZLQGRZ \RX VHOHFW ZKLFK WUDQVGXFHU \RX ZDQW WR XVH
ZKHQ VHQGLQJ WHOHPHWU\ PHVVDJHV WR WKH VHOHFWHG WUDQVSRQGHU�

<RX DVOR VHOHFW KRZ PXFK SRZHU WR EH XVHG LQ WHOHPHWU\ DQG WKH
PD[ UDQJH IRU WKLV WUDQVSRQGHU�

� 7U\ WR PDNH D FKDQJH�



([HUFLVHV

����������$

������ 'HIDXOW SDUDPHWHUV
7KH 'HIDXOW SDUDPHWHUV VXEPHQX LV XVHG WR DGMXVW VRPH RI WKH
GHIDXOW SDUDPHWHUV IRU WKH V\VWHP� 7KH YDOXHV VSHFLILHG LQ WKLV
VXEPHQX DUH XVHG LQ RSHUDWLRQV VWDUWHG IURP RWKHU VXEPHQXV
ZKHQ SDUDPHWHU YDOXH GHIDXOW LV VHOHFWHG IURP WKRVH VXEPHQXV�

� (QWHU WKH 'HIDXOW SDUDPHWHUV VXEPHQX IURP WKH 6\VWHP
PHQX�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

7KH0D[ UDQJH SDUDPHWHU VHWV WKH PD[LPXP VHDUFK UDQJH RI WKH
V\VWHP ZKHQ ZDLWLQJ IRU D UHSO\ RQ WKH VHOHFWHG WUDQVSRQGHU
FKDQQHO�

'R QRW VHW WKLV YDOXH WRR ORZ DV WKLV ZLOO SUHYHQW WKH
+35�+L3$39 V\VWHP IURP GHWHFWLQJ WKH GLUHFW UHSOLHV IURP WKH
WUDQVSRQGHU� 7KH V\VWHP PD\ GHWHFW D UHIOHFWLRQ RI WKH SUHYLRXV
UHSO\ VLJQDO� JLYLQJ D ZURQJ DQG XQVWDEOH SRVLWLRQ�

,Q JHQHUDO DV ORZ SRZHU DV SRVVLEOH VKRXOG EH XVHG LQ QDYLJDWLRQ
DQG WHOHPHWU\ WR DYRLG UHWULJJLQJ RI WKH WUDQVSRQGHU DQG
LQWHUIHUHQFH ZLWK RWKHU +35�+L3$3 XVHUV�

� &KDQJH GHIDXOW SDUDPHWHUV DV IROORZV�

�� 0D[ UDQJH ����

�� 1DY� 7[ SRZHU +LJK

�� 7HO 7[ SRZHU +LJK

�� 7UDQVGXFHU ,IPRUH WKDQ RQH OLVWHG� VHOHFW RQH RI WKHP



([HUFLVHV

����������$

� ([SODLQ ZK\ \RX ORRVH FRQWDFW ZLWK RQO\ VRPH RI WKH
WUDQVSRQGHUV�

� ,QFUHDVH 0D[ UDQJH XQWLO \RX JHW UHSO\ IURP DOO RI WKH
WUDQVSRQGHUV�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

������ 0DQXDO VRXQG YHORFLW\
$V \RX NQRZ IURP WKH WKHRUHWLFDO VHFWLRQ WKH VRXQG YHORFLW\ LV
LPSRUWDQW IRU WKH DFFXUDF\� :H FDQ HQWHU WKH VRXQG YHORFLW\
PDQXDOO\ RU XVH VRXQG SURILOHV�

� )LQG RXW WKH IL[HG YDOXHV IRU WKH VRXQG YHORFLW\�

�&KRRVH 6RXQG 9HORFLW\ IURP WKH 6\VWHP PHQX��



([HUFLVHV

����������$

,Q WKLV ZLQGRZ \RX FDQ HQWHU WKH IL[HG YDOXHV \RX PLJKW KDYH
FROOHFWHG DQG VWDQGDUG GHYLDWLRQ IRU WKHP�

� /HW WKH V\VWHP XVH D VRXQG SURILOH DV LQSXW�

�(QWHU D WLFN PDUN LQ WKH 8VH VRXQG SURILOH FKHFN ER[��



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

������ 6RXQG SURILOHV
<RXPLJKWKDYHJRW VHYHUHO VRXQGSURILOHV RQ\RXU FRPSXWHUKDUG
GULYH RU DW D IORSS\ GLVN� 7KH SURILOHV PLJKW EH WDNHQ LQ GLIIHUHQW
DUHDV DW VHD DQG DW GLIIHUHQW WLPH RI \HDU�

� 'LVSOD\ WKH VRXQGSURILOH FXUUHQWO\ XVHG E\ FOLFNLQJ WKH6RXQG
3URILOH EXWWRQ LQ WKH WRROEDU�



([HUFLVHV

����������$

� (QWHU DQRWKHU VRXQG SURILOH IURP WKH KDUG GULYH DQG GLVSOD\
LW� 8VH WKLV ILOH� G�?:LQ+35?'DWD?6YBSURI��VYW

�&KRRVH 2SHQ IURP WKH )LOH PHQX LQ WKH 6RXQG 3URILOH 9LHZHU�
6HOHFW WKHQ WKH ILOH DQG FOLFN WKH cSQH�2SHQ EXWWRQ��



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� /HW WKLV SURILOH EH WKH DFWLYH SURILOH XVHG E\ WKH V\VWHP�

�6HOHFW 6HW $FWLYH 3URILOH IURP WKH )LOH PHQX LQ WKLV ZLQGRZ��

� ([LW WKH 6RXQG 3URILOH 9LHZHU DQG HQWHU LW DJDLQ WR FRQWURO WKDW
WKH QHZ SURILOH KDV EHFRPH WKH DFWLYH RQH



([HUFLVHV

����������$

� (QWHU D VRXQG SURILOH IURP WKH IORSS\ GLVN LI DYDLODEOH�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

������ ,QVWDOOLQJ WUDQVSRQGHUV
$VVXPH\RX KDYH ERXJKW D QHZ637 WUDQVSRQGHUZLWK GHSWK DQG
UHOHDVH IXQFWLRQ�

� &RQILJXUH WKH QHZ WUDQVSRQGHU�

�6HOHFW 7UDQVSRQGHU IURP WKH &RQILJXUH PHQX��



([HUFLVHV

����������$

� &OLFN WKH $GG EXWWRQ WR JHW WKLV VPDOO QHZ ZLQGRZ� 1HZ
7UDQVSRQGHU�

� (QWHU WKH VHULDO QR� FKDQQHOQR� WUDQVSRQGHU W\SH DQG IXQFWLRQ�

� &OLFN DW WKH 2. EXWWRQ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� 6HOHFW YDOXHV IRU WKH WUDQVSRQGHU SDUDPHWHUV DQG FOLFN 2.�



([HUFLVHV

����������$

� ,QWHUURJDWH WKH WUDQVSRQGHU ZLWK DQ LQWHUURJDWLRQ LQWHUYDO RI
�V�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$



([HUFLVHV

����������$

� 5HOHDVH WKH WUDQVSRQGHU�

�(QWHU 7UDQVSRQGHU IURP WKH &RQILJXUH PHQX� 6HOHFW WKH
WUDQVSRQGHU DQG FOLFN 7UDQVSRQGHU )XQFWLRQV WDE WR JHW WR WKH
ULJKW ZLQGRZ SDJH� 3UHVV WKHQ WKH 5HOHDVH EXWWRQ��



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� &RQILUP WKDW \RX ZDQW WR GR WKH IXQFWLRQ�



([HUFLVHV

����������$

7KH GHPR SURJUDP LV QRZ VLPXODWLQJ WHOHPHWU\ WR WKH
WUDQVSRQGHU�

7KH GHFUHDVLQJ GHSWK YDOXH IRU WKH WUDQVSRQGHU LV QRW VLPXODWHG�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

������ 2XWSXW WR RWKHU FRPSXWHUV
:KHQ WKH V\VWHP ZDV LQVWDOOHG RXWSXWV ZHUH FRQILJXUHG�

� (QWHU WKH PHQX DQG WDNH D ORRN DW WKH RSWLRQV DQG KRZ WKH
FRQILJXUDWLRQ LV GRQH�



([HUFLVHV

����������$

�������� $YDLODEOH RXWSXWV RYHUYLHZ
7KH2XWSXWV GLDORJ LV XVHG WR FRQILJXUH RXWSXWV WR RWKHU V\VWHPV�

7KH $326PD\ RXWSXW GDWD RQ VHYHUDO GLIIHUHQW IRUPDWV WR HLWKHU
D GLVN ILOH� WKH SULQWHU� WKH QHWZRUN RU D VHULDO SRUW�

7KLV ILUVW SDJH LV DQ RYHUYLHZ WKDW VKRZV ZKLFK RXWSXWV WKDW DUH
GHILQHG�

7KH RWKHU SDJHV DUH XVHG WR HQDEOH WKH RXWSXW DQG VHOHFW ZKDW
VKRXOG EH VHQW RQ HDFK LQGLYLGXDO RXWSXW�

$ JUHHQ FKHFNPDUN LQ IURQW RI WKH RXWSXW QDPH LQGLFDWHV WKDW WKH
RXWSXW LV DFWLYH�

<RX FOLFN RQ WKH WDE ZLWK WKH RXWSXW IRUPDW RI LQWHUHVW WR GHILQH
DQG FRQILJXUH DQ RXWSXW�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

�������� 10($ SRVLWLRQV
7KH ULJKW VLGHZLOO VKRZ WKH VHWWLQJV IRU WKLV RXWSXW� )RU WKH 66%/
IRUPDW� WKH FKHFNER[$FWLYDWH /RFDO 3RVLWLRQV PXVW EH FKHFNHG LQ
RUGHU IRU WKH RXWSXW WR EH DFWLYH�

7KH 2XWSXW 'DWD UDGLREXWWRQV PD\ EH XVHG WR VHOHFW LI HLWKHU
0HDVXUHG� )LOWHUHG RU ERWK VKDOO EH VHQW WR WKH RXWSXW� 2QH PD\
VHOHFW HLWKHU 3RODU� &DUWHVLDQ ;�< �YHVVHO UHODWLYH� RU 1RUWK�(DVW�
(DVW�1RUWK UHODWLYH GDWD RQ WKH RXWSXW�
7KH *OREDO IRUPDW PD\ EH HLWKHU 870 1�( RU (�1�

7KH *OREDO FKHFNER[ PXVW EH FKHFNHG LQ RUGHU WR JHW JOREDO
SRVLWLRQV�

$ *36 RU VLPLODU SRVLWLRQ UHFHLYHU ZLOO QRUPDOO\ KDYH WR EH
FRQQHFWHG LQ RUGHU WR JHW *OREDO SRVLWLRQV IURP DQ 66%/ V\VWHP�

7KH /%/ IRUPDW VHFWLRQ LV VLPLODU�
$FWLYDWH /RFDO 3RVLWLRQV PXVW EH FKHFNHG LQ RUGHU WR HQDEOH ORFDO
/%/ SRVLWLRQV WR EH VHQW WR WKH RXWSXW�
2QH PD\ FKRVH EHWZHHQ PHDVXUHG� ILOWHUHG RU ERWK GDWD E\
VHOHFWLQJ RQH RI WKH WKUHH UDGLR EXWWRQV�
7KH /RFDO IRUPDW PD\ EH HLWKHU 1RUWK�(DVW RU (DVW�1RUWK�



([HUFLVHV

����������$

�������� +35 ��� SRVLWLRQV
7KH ULJKW VLGHZLOO VKRZ WKH VHWWLQJV IRU WKLV RXWSXW� )RU WKH 66%/
IRUPDW� WKH FKHFNER[$FWLYDWH /RFDO 3RVLWLRQV PXVW EH FKHFNHG LQ
RUGHU IRU WKH RXWSXW WR EH DFWLYH�

2QH PD\ VHOHFW HLWKHU &DUWHVLDQ �YHVVHO UHODWLYH� RU 1RUWK�(DVW
UHODWLYH GDWD RQ WKH RXWSXW�

7KH /%/ IRUPDW VHFWLRQ LV VLPLODU�

$FWLYDWH /RFDO 3RVLWLRQ PXVW EH FKHFNHG LQ RUGHU WR HQDEOH ORFDO
/%/ SRVLWLRQV WR EH VHQW WR WKH RXWSXW�

2QH PD\ FKRVH EHWZHHQ PHDVXUHG DQG ILOWHUHG GDWD E\ VHOHFWLQJ
RQH RI WKH WZR UDGLR EXWWRQV�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

�������� +35 ������� SRVLWLRQV
7KH ULJKW VLGH ZLOO VKRZ WKH VHWWLQJV IRU WKLV RXWSXW� )LUVW VHOHFW
LI WKH IRUPDW VKDOO EH +35 ��� RU +35 ��� FRPSDWLEOH� )RU WKH
66%/ IRUPDW� WKH FKHFNER[ $FWLYDWH /RFDO 3RVLWLRQV PXVW EH
FKHFNHG LQ RUGHU IRU WKH RXWSXW WR EH DFWLYH�

2QH PD\ VHOHFW HLWKHU 0HDVXUHG RU )LOWHUHG GDWD RQ WKH RXWSXW�
7KH IRUPDW PD\ DOVR EH LQ HLWKHU &DUWHVLDQ ;�< �9HVVHO UHODWLYH�
RU 1RUWK�(DVW�

7KH /%/ IRUPDW VHFWLRQ LV VLPLODU�

$FWLYDWH /RFDO 3RVLWLRQV PXVW EH FKHFNHG LQ RUGHU WR HQDEOH ORFDO
/%/ SRVLWLRQV WR EH VHQW WR WKH RXWSXW� 2QH PD\ FKRVH EHWZHHQ
PHDVXUHG DQG ILOWHUHG GDWD E\ VHOHFWLQJ RQH RI WKH WZR UDGLR
EXWWRQV�

,I WKH +35��� IRUPDW LV VHOHFWHG� WKHUH ZLOO EH QR FKRLFH EHWZHHQ
PHDVXUHG DQG ILOWHUHG�



([HUFLVHV

����������$

�������� 7UDQVSRQGHU PDSSLQJ
7KH +35 ��� DQG ��� IRUPDW FDQ 127 KDQGOH DOO WKH
+35����+L3$3 WUDQVSRQGHU FKDQQHOV� 7KHUHIRUH LW PD\ EH
QHFHVVDU\ WR PDS D +35 ����+L3$3 FKDQQHO WR D FKDQQHO WKDW LV
FRPSDWLEOH ZLWK +35 ��������

7KLV GLDORJ PD\ EH XVHG WR VHOHFW ZKLFK WUDQVSRQGHU FRGH VKDOO
EH XVHG LQ WKH PHVVDJH VHQW RXW WR H[WHUQDO HTXLSPHQW IURP WKH
$326� 7KH GHIDXOW PDSSLQJ LV DV VKRZQ LQ WKH H[DPSOH� 6HOHFW
ZKLFK WUDQVSRQGHU �WKH ULJKW FRPER ER[� VKDOO EH VHQW DV WKH
WUDQVSRQGHU FRGHV RQ WKH OHIW�

$Q H[DPSOH�

,I WUDQVSRQGHU %�� LV XVHG IRU SRVLWLRQLQJ DQG DQ H[WHUQDO '3
V\VWHP XVHV WKH +35 ��� SURWRFRO� D PDSSLQJ IURP %�� WR RQH RI
WKH +35 ��� WUDQVSRQGHUV DUH QHHGHG�

,Q WKLV H[DPSOH ZH PD\ FKRRVH WR XVH %�� �WUDQVSRQGHU VTXDUH�
DV WKH WUDQVSRQGHU FRGH WR WKH H[WHUQDO '3 V\VWHP�

6HOHFW WKH FRPER ER[ QH[W WR WKH 7UDQVSRQGHU 6TXDUH �%��� DQG
VHOHFW FKDQQHO %���

1RZ FKDQQHO %�� �WKH RQH LQ XVH� ZLOO EH VHQW WR WKH '3 DV FRGH
7UDQVSRQGHU 6TXDUH �%����

3UHVV 2. WR DFWLYDWH WKH PDSSLQJ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

�������� %&' SRVLWLRQV
7KH ULJKW VLGHZLOO VKRZ WKH VHWWLQJV IRU WKLV RXWSXW� )RU WKH 66%/
DQG /%/ IRUPDW� WKH FKHFNER[ $FWLYDWH /RFDO 3RVLWLRQV PXVW EH
FKHFNHG LQ RUGHU IRU WKH RXWSXW WR EH DFWLYH�

2QH PD\ VHOHFW HLWKHU 0HDVXUHG RU )LOWHUHG GDWD RQ WKH RXWSXW�



([HUFLVHV

����������$

������ 6DYH D VHWWLQJ WR GLVN
� 6DYH WKH VHWWLQJV \RX KDYH GRQH�

<RX FDQ XVH QDPHV RU QXPEHUV LQ WKH ILOH QDPH�

� 8VH WKH GDWH DV ILOHQDPH�
'�?:,1+35?'$7$?<<00''�+35

8VH WKH +HOS PHQX LI \RX KDYH DQ\ SUREOHPV ILQGLQJ LW RXW�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� (QWHU WKH ILOHQDPH DQG FOLFN /DJUH�6DYH�

� &UHDWH D QHZ ILOH

É6HOHFW 1HZ IURP WKH )LOHPHQX��

1RWLFH WKDW RQO\ WKH YHVVHO LV GLVSOD\HG DQG QRQH RI WKH
WUDQVSRQGHU V\PEROV�

� 2SHQ WKH VHWWLQJV \RX MXVW VDYHG�



([HUFLVHV

����������$

%ODQN SDJH



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

%ODQN SDJH



([HUFLVHV

����������$

��� 66%/ SRVLWLRQLQJ DW 2/6 $� 2/6 % 	 630&

����� ,QWURGXFWLRQ
7KHVH H[HUFLVHV ZLOO OHDG \RX WKURXJK WKH +35����+L3$3
SRVLWLRQLQJ DW�

�� 2/6 $

�� 2/6 %

�� 630&

����� $SSURDFKLQJ WKH ORDGLQJ SRVLWLRQ
$V WKH YHVVHO QHDUV WKH ORDGLQJ SRVLWLRQ SRZHU XS WKH V\VWHP DQG
ZKHQ WKH YHVVHO KDV VORZHG GRZQ WR D IHZ NQRWV� ORZHU WKH
+35�+L3$39 KXOO XQLW�

:KHQ \RX SRZHU XS \RXU RSHUDWRU VWDWLRQ� WKH GLVSOD\ ZLOO KDYH
WKH VDPH OD\RXW DV ZKHQ \RX WXUQHG WKH RSHUDWRU VWDWLRQ RII ODVW
WLPH \RX XVHG LW�

� 6WDUW WKH GHPR FRPSXWHU� LI LW LV QRW DOUHDG\ EHHQ VWDUWHG� DQG
OHW WKH LQVWUXFWRU FRQILJXUH WKHGHPRSURJUDPEHIRUH\RXJRRQ
ZLWK WKH H[HUFLVHV�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

����� 3RVLWLRQLQJ DW 2/6 $
7KH YHVVHO ZLOO EH SRVLWLRQHG UHODWLYH WR WZR RU IRXU WUDQVSRQGHUV
PRRUHG DW WKH VHDEHG� :KHQ XVLQJ +L3$3 V\VWHPV \RX FDQ
SRVLWLRQ WZR WUDQVSRQGHUV� :KHQ XVLQJ WKH +35 ��� V\VWHP \RX
FDQ SRVLWLRQ IRXU WUDQVSRQGHUV�

7KH 66%/ SRVLWLRQLQJ VKRXOG EH VWDUWHG DW WKH DSSURSULDWH WLPH
DFFRUGLQJ WR WKH ORDGLQJ SURFHGXUH� 7KH 66%/ SRVLWLRQ�V� ZLOO EH
XVHG DV UHIHUHQFH LQSXW WR WKH '\QDPLF 3RVLWLRQLQJ V\VWHP�

<RX FDQ UHDG DOUHDG\ FRQILJXUHG VHWWLQJV IRU WKH RLO ILHOG \RX DUH
DW� 6HWWLQJV IRU 2/6 $� 2/6 %� 630&� +(,'581 �� +(,'581 �
	 +$5',1* PLJKW EH DYDLODEOH�

� $VVXPH \RX DUH DW WKH 2/6 $ ILHOG�

� 2SHQ WKH ILOH 
 IURP '�?:,1+35?'$7$?


 ,I \RX DUH DW D +L3$3 FRXUVH XVH WKH ILOH 2/6 $ +L3$3


 ,I \RX DUH DW D +35 ��� FRXUVH XVH WKH ILOH 2/6 $ +35���

�6HOHFW 2SHQ IURP WKH )LOHPHQX�



([HUFLVHV

����������$

� 6HOHFW WKHZDQWHG2/6$ ILOH DQG FOLFN WKHcSQH�2SHQ EXWWRQ�

7KH GLVSOD\ ZLOO QRZ VKRZ WKH 66%/ WUDQVSRQGHUV WR EH XVHG�

2/6$�2/6% DQG 630&KDYH GLIIHUHQW WUDQVSRQGHU FKDQQHOV IRU
QRW GLVWXUELQJ HDFK RWKHU�

2/6 $ DQG 2/6 % KDYH VHDEHDG WUDQVSRQGHUV �

� /HW WKH XSSHU OHIWZLQGRZEH LQ1XPHULF9LHZ DQGSUHVHQWLQJ
3RVLWLRQ YDOXHV LQ 3RODU IRUPDW�

� /HW WKH ORZHU OHIW ZLQGRZ EH LQ ,QFOLQDWLRQ YLHZ DQG
SUHVHQWLQJ WKH YHVVHO·V UROO� SLWFK DQG KHDGLQJ�

� /HW WKH PDLQ ZLQGRZ EH LQ 3RODU YLHZ RU &DUWHVLDQ YLHZ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

����� *UDSKLFDO GLVSOD\ DUUDQJHPHQW
3ULRU WR SRVLWLRQLQJ \RX VKRXOG DUUDQJH WKH GLVSOD\ SUHVHQWDWLRQ
WR ILW WKH RSHUDWLRQV�

� )RU WKLV YHVVHO LQVHUW �� P DV 9HVVHO RIIVHW UHODWLYH &* WR JHW
WKH %RZ DV D QHZ UHIHUHQFH SRLQW LQ WKH YHVVHO V\PERO DQG LQ
WKH SRVLWLRQ YDOXH LQ WKH 1XPHULF 9LHZ�

�3ODFH WKH FXUVRU DERYH WKH YHVVHO DQG FOLFN WKH ULJKW PRXVH
EXWWRQ� &OLFN DW 9HVVHO 3URSHUWLHV��



([HUFLVHV

����������$

� (QWHU )RUZDUG RIIVHW DQG UHPHPEHU WR HQWHU WKH WLFN PDUN LQ
WKH 8VH 2IIVHW FKHFN ER[ EHIRUH \RX FOLN WKH 2. EXWWRQ�

� 1RWLFH WKH FKDQJH LQ YHVVHO V\PERO SUHVHQWDWLRQ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� 6WDUW 66%/ SRVLWLRQLQJ E\ FOLFNLQJ RQFH DW WKH WUDQVSRQGHU
V\PEROV�



([HUFLVHV

����������$

� 7R ]RRP LQ WKH JUDSKLFDO SUHVHQWDWLRQ RI WKH 9HVVHO DQG WKH
7UDQVSRQGHUV VHOHFW ��P DV 'LVSOD\ VFDOH�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� <RX FDQ DOVR OHW D WUDQVSRQGHU EH LQ FHQWHU RI WKH GLVSOD\ LI \RX
SUHIHU WKDW SUHVHQWDWLRQ�



([HUFLVHV

����������$

� 7XUQ RII WKH 66%/ SRVLWLRQLQJ�

� 5HPHPHEHU WR UDLVH WKH +35�+L3$3 WUDQVGXFHU EHIRUH \RX
OHDYH WKH ORDGLQJ VWDWLRQ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

����� 3RVLWLRQLQJ DW 2/6 %

� $VVXPH \RX DUH DW WKH 2/6 % ORDGLQJ SRVLWLRQ�

� 2SHQ WKH ILOH 2/6 % IURP '�?:,1+35?'$7$?

� 'R WKH VDPH H[HUFLVHV DV IRU 2/6 $�



([HUFLVHV

����������$



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$



([HUFLVHV

����������$

����� 3RVLWLRQLQJ DW 630&
� $VVXPH \RX DUH DW WKH 630&�

� 2SHQ WKH ILOH 630& +35��� IURP '�?:,1+35?'$7$?

� 'R WKH VDPH H[HUFLVHV DV IRU 2/6 $�

1RWH � $W 630& \RX FDQ RQO\ XVH +35 ��� V\VWHPV IRU SRVLWLRQLQJ� 7KH
WUDQVSRQGHUV FDQ QRW EH XVHG ZLWK +L3$39�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$



([HUFLVHV

����������$

� 6WDUW 66%/ SRVLWLRQLQJ DQG FKDQJH 'LVSOD\ VFDOH DV \RX
SUHIHU�

$W 630& WKHUH DUH QR WUDQVSRQGHUV DW WKH VHDEHG IRU SRVLWLRQLQJ�
,QVWHDG WKHUH DUH WKUHH LQFOLQDWLRQ WUDQVSRQGHUV FRQQHFWHG WR WKH
EXR\ DSSUR[HPDWO\ ��P EHORZ WKH VHD VXUIDFH� 7KH 66%/
SRVLWLRQ�V� ZLOO 127 EH XVHG DV UHIHUHQFH LQSXW WR D '\QDPLF
3RVLWLRQLQJ V\VWHP�

<RX ZLOO KDYH SUREOHPV SRVLWLRQLQJ DOO RI WKH WUDQVSRQGHUV VLQFH
RQH RU WZR RI WKHP DOZD\VZLOO EH DW WKH RSSRVLWH VLGH RI WKH EXR\�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� /HW WKH LQFOLQDWLRQ YDOXH IURP RQH RI WKH WUDQVSRQGHUV EH
SUHVHQWHG LQ WKH ,QFOLQDWLRQ YLHZ�



([HUFLVHV

����������$



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

%ODQN SDJH



([HUFLVHV

����������$

��� 67/ SRVLWLRQLQJ DW +HLGUXQ DQG +DUGLQJ

����� ,QWURGXFWLRQ
7KHVH H[HUFLVHV ZLOO OHDG \RX WKURXJK WKH RSHUDWLRQ IRU WKH 67/
IXQFWLRQ LQ WKH +35�+L3$39 V\VWHP�

����� $SSURDFKLQJ WKH ORDGLQJ SRVLWLRQ
$V WKH YHVVHO DSSURDFKHV WKH ORDGLQJ SRVLWLRQ SRZHU XS WKH
V\VWHP� DQG ZKHQ WKH YHVVHO KDV VORZHG GRZQ WR D IHZ NQRWV�
ORZHU WKH +35�+L3$39 KXOO XQLW�

:KHQ \RX SRZHU XS \RXU RSHUDWRU VWDWLRQ� WKH GLVSOD\ ZLOO KDYH
WKH VDPH OD\RXW DV ZKHQ \RX WXUQHG WKH RSHUDWRU VWDWLRQ RII ODVW
WLPH \RX XVHG LW�

� 6WDUW WKH GHPR FRPSXWHU DQG OHW WKH LQVWUXFWRU FRQILJXUH WKH
GHPR SURJUDP EHIRUH \RX JR RQ ZLWK WKH H[HUFLVHV�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

����� 2SHQ VHWWLQJV IRU D ILHOG
<RX FDQ UHDG DOUHDG\ FRQILJXUHG VHWWLQJV IRU WKH RLO ILHOG \RX DUH
DSSURDFKLQJ�

6HWWLQJV IRU +(,'581 �� +(,'581 � DQG +$5',1*PLJKW EH
DYDLODEOH DW WKLV WUDLQLQJ FRXUVH�

� $VVXPH \RX DUH DW WKH +(,'581 � ILHOG�

� 2SHQ WKH +(,'581 ��+35 ILOH IURP WKH GLVN GLUHFWRU\
'�?:,1+35?'$7$?



([HUFLVHV

����������$

� 6HOHFW+(,'581 � IURP WKH OLVW DQG FOLFN DW WKH cSQH �2SHQ�
EXWWRQ WR UHDG DOO WKH VHWWLQJV LQWR WKH V\VWHP�

,W LV DOVR SRVVLEOH WR UHDG WKLV ILOH IURP D IORSS\ GLVN� <RX FDQ WU\
WKLV IXQFWLRQ DIWHU \RX KDYH ILQLVKHG WKH RWKHU H[HUFLVHV�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

7KH GLVSOD\ ZLOO QRZ SUHVHQW WKH /%/ VHDEHG WUDQVSRQGHU
ORFDWLRQV �/2&� ZLWK FLUFOHV DQG ORFDWLRQ QXPEHU� FRUUHVSRQGLQJ
WR WKH VHOHFWHG ILHOG�

+(,'581 � ZLWK /2&$7,216 �� �� �� � 	 � �LQ WKLV H[HUFLVH�

+(,'581 � ZLWK /2&$7,216 �� �� �� � 	 ��

+$5',1* ZLWK /2&$7,216 �� �� �� � 	 �



([HUFLVHV

����������$

����� *UDSKLFDO GLVSOD\ DUUDQJHPHQW
3ULRU WR SRVLWLRQLQJ \RX VKRXOG DUUDQJH WKH GLVSOD\ SUHVHQWDWLRQ
WR ILW WKH RSHUDWLRQV�

7KLV WUDLQLQJ YHVVHO LV ���P ORQJ�

&HQWHU RI JUDYLW\ LV ��P EHKLQG WKH ERZ SRLQW�

$VVXPH WKH YHVVHO KDV D PDWLQJ FRQH �P EHKLQG WKH ERZ SRLQW�

� ,QVHUW ��P DV9HVVHO RIIVHW UHODWLYH&* WR JHW WKH0DWLQJ FRQH
DV D QHZ UHIHUHQFH SRLQW LQ WKH YHVVHO V\PERO DQG LQ WKH
SRVLWLRQ YDOXH LQ WKH 1XPHULF 9LHZ�

�3ODFH WKH FXUVRU DERYH WKH YHVVHO V\PERO LQ WKH GLVSOD\ RU LQ WKH
WRROEDU DQG FOLFN ULJKW PRXVH EXWWRQ� 6HOHFW 9HVVHO SURSHUWLHV��



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� (QWHU )RUZDUG ��P DQG UHPHPEHU WR HQWHU WKH WLFNPDUN LQ WKH
8VH 2IIVHW FKHFN ER[�

� 1RWLFH WKH FKDQJH LQ YHVVHO V\PERO SUHVHQWDWLRQ�



([HUFLVHV

����������$

� /HW WKH XSSHU OHIW ZLQGRZ EH LQ WKLV FRQILJXUDWLRQ�

�� 1XPHULF 9LHZ
�� 3RODU SUHVHQWDWLRQ

�� 1RUWK RULHQWDWLRQ
�� %HDULQJ IURP �%HDUDLQJ WR QRW FKHFNHG�

�� 3RVLWLRQ YDOXHV



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� /HW WKH ORZHU OHIWZLQGRZEH LQ1XPHULF9LHZSUHVHQWLQJ/%/
UDQJH YDOXHV DQG 958�*<52 YDOXHV�



([HUFLVHV

����������$

����� 9HVVHO SRVLWLRQLQJ
7KH YHVVHO ZLOO EH SRVLWLRQHG UHODWLYH WR ILYH FDOLEUDWHG /%/
WUDQVSRQGHUV ORFDWHG RQ WKH VHDEHG�

7KH /%/ SRVLWLRQLQJ VKRXOG EH VWDUWHG DW WKH DSSURSULDWH WLPH
DFFRUGLQJ WR WKH ORDGLQJ SURFHGXUH�

� 6WDUW /%/ SRVLWLRQLQJ�

7KHUH DUH PRUH WKDQ RQH ZD\ WR VWDUW /%/ SRVLWLRQLQJ�

2QHZD\ LV WR VHOHFW/%/SRVLWLRQLQJ IURP WKH3RVLWLRQLQJPHQX�

7KH RWKHU ZD\ LV WR SODFH WKH FXUVRU DW WKH 9HVVHO V\PERO LQ WKH
WRROEDU DQG FOLFN WKH ULJKWPRXVH EXWWRQ� &OLFN WKHQ DW 3URSHUWLHV
WR JHW WKH FRUUHFW QHZ ZLQGRZ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

7KLV QHZ ZLQGRZ FRQWDLQ PDQ\ SDUDPHWHUV�

�� $FWLYDWH� ´2Qµ�µ2IIµ
�� ,QWHUURJDWLRQ LQWHUYDO� WHOOV WKH V\VWHPKRZRIWHQ \RXZDQW

WR LQWHUURJDWH�
�� 7UDQVGXFHU� GHFLGHV ZKLFK WUDQVFHLYHU DQG WUDQVGXFHU WR

XVH WR WUDQVPLW DQG UHFLHYH �LI PRUH WKDQ RQH LV ILWWHG��
�� 7UDQVPLWSRZHU� GHFLGHV KRZPXFKSRZHU WREHXVHGZKHQ

WUDQVPLWWLQJ�
�� 0D[ UDQJH� VHWV PD[ UDQJH IRU WKH V\VWHP�
�� /RFDWLRQV� GHFLGHV ZKLFK ORFDWLRQV WR EH XVHG LQ WKH /%/

SRVLWLRQLQJ DQG ZKHWKHU RQO\ UDQJHV VKDOO EH XVHG RU ERWK
UDQJHV DQG DQJOHV�

�� $XWR H[FOXGH� HQDEOHV \RX WR H[FOXGH LQDFFXUDWH
PHDVXUHPHQWV IURP WKH SRVLWLRQ FDOFXODWLRQ�

�� 'HVNHZ� OHWV WKH V\VWHP FRPSHQVDWH IRU WKH PRYHPHQWV RI
WKH YHVVHO GXULQJ LQWHUURJDWLRQ RI WKH DUUD\�

� 8VH GHIDXOW VHWWLQJV�

� 5HPHPEHU WR HQWHU WKH WLFN PDUN LQ WKH $FWLYDWH FKHFN ER[�



([HUFLVHV

����������$

7KH XSSHU OHIW 1XPHULF YLHZ GLVSOD\V�

�� 9HVVHO SRVLWLRQ UHODWLYH WKH EDVH SRLQW�
�� 'HSWK LV WKH GLIIHUHQHFH EHWZHHQ &* DQG WKH VXUIDFH�

3RVLWLYH 'HSWK YDOXHV PHDQ WKDW &* LV EHORZ WKH VXUIDFH�

7KH ORZHU OHIW 1XPHULF YLHZ GLVSOD\V�

�� 1XPEHU RI PHDVXUHPHQWV XVHG WR ILQG WKH SRVLWLRQ
�� 506 UHVLGXDO
�� /RFDWLRQ QXPEHU
�� 5DQJHV WR WKH WUDQVSRQGHUV
�� 5HVLGXDO IRU HDFK UDQJH PHDVXUHPHQW
�� 6WDWXV RI WKHPHDVXUHPHQW� 2.� 70�WLPHRXW�� (; �H[FOXGH�
�� +HDGLQJ� UROO DQG SLWFK IRU WKH YHVVHO

$ IDVWHU ZD\ WR VWDUW DQG VWRS /%/ YHVVHO SRVLWLRQLQJ LV WR FOLFN
DW WKH YHVVHO V\PERO�

� 7U\ WR VWRS DQG VWDUW /%/ SRVLWLRQJ E\ XVLQJ WKH 9HVVHO EXWWRQ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

����� 0/%( SRVLWLRQLQJ GXULQJ DSSURDFKLQJ
%HIRUH PRRULQJ DQG ORDGLQJ \RX VKRXOG FKHFN WKH GHSWKV RI DOO
WKH 0/%( WUDQVSRQGHUV DW WKH DSSURSULDWH WLPH DFFRUGLQJ WR WKH
ORDGLQJ SURFHGXUH� 7KH0/%( WUDQVSRQGHUV KDYH GHSWK VHQVRUV�
7KH GHSWKV DUH WUDQVPLWWHG WR WKH YHVVHO HYHU\ WLPH WKH
WUDQVSRQGHUV DUH LQWHUURJDWHG�

7KH SRVLWLRQLQJ KDV WR EH GRQH LQ WKH VR FDOOHG 6FDQ PRGH� 7KH
6FDQ PRGH ZLOO VWDUW 66%/ SRVLWLRQLQJ RI WKH HLJKW 0/%(
WUDQVSRQGHUV� 7KH WUDQVSRQGHUV ZLOO EH SRVLWLRQHG LQ VHTXHQFH�
ZLWK �� PHDVXUHPHQWV EHLQJ WDNHQ IRU HDFK WUDQVSRQGHU�

:KHQ ILYH DFFHSWDEOH GHSWK PHDVXUHPHQWV DUH UHFHLYHG IURP D
WUDQVSRQGHU� WKH WDJ DQG GHSWK LQIRUPDWLRQ ZLOO EH GLVSOD\HG LQ
\HOORZ� :KHQ WHQ DFFHSWDEOH GHSWK PHDVXUHPHQWV DUH UHFHLYHG
IURP D WUDQVSRQGHU� WKH WDJ DQG GHSWK LQIRUPDWLRQ ZLOO EH
GLVSOD\HG LQ QRUPDO FRORXU �EODFN��

2QFH WKH +35�+L3$39 V\VWHP KDV FRPSOHWHG RQH VFDQ RI WKH
WUDQVSRQGHUV� WKH LQWHUURJDWLRQ ZLOO VWRS�

� 7XUQ RQ WKH0/%( SRVLWLRQLQJ LQ 6FDQPRGH�

�3ODFH WKH FXUVRU DW WKH 0/%( V\PERO LQ WKH WRROEDU DQG FOLFN WKH
ULJKWPRXVHEXWWRQ�&OLFN WKHQ DW3URSHUWLHV WR JHW WKH FRUUHFW QHZ
ZLQGRZ��



([HUFLVHV

����������$

$QRWKHU ZD\ LV WR VHOHFW0/%( SRVLWLRQLQJ IURP WKH 3RVLWLRQLQJ
PHQX�

)URP WKLV QHZ ZLQGRZ \RX FDQ VHH WKH WUDQVSRQGHU·V QDPH�
FKDQQHO� VHULDO QXPEHU DQG ODVW EDWWHU\ VWDWXV�

7KH'HSWK VHQVRU FKHFN ER[ GHFLGHV LI \RXZDQW WKH GHSWK VHQVRU
YDOXHV IURP WKH WUDQVSRQGHUV WR EH WUDQVPLWWHG WR WKH VXUIDFH
V\VWHP RU QRW� ,I WKLV LV QRW HQDEOHG WKH GHSWKV DW WKH VFUHHQ ZLOO
RQO\ EH WKH V\VWHP· V FDOFXODWHG GHSWKV�

7KHUH LV DOVR D 5HDG EDWWHU\ EXWWRQ� 0RUH DERXW WKLV ODWHU�

� 8VH 'HSWK VHQVRU DQG UHPHPEHU WR VHOHFW 6FDQ PRGH DQG
LQVHUW D WLFN PDUN LQ WKH $FWLYDWH FKHFN ER[ EHIRUH \RX FOLFN
2.�

,Q \RXU GLVSOD\ \RX VKRXOG KDYH WKH GHSWK YDOXHV ZULWWHQ LQ WKH
1XPHULF 9LHZ�

7KH SRVLWLRQV RI WKH WUDQVSRQGHUV DUH LQ DGGLWLRQ GLVSOD\HG
JUDSKLFDOO\ LQ WKH PDLQ ZLQGRZ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� :DLW XQWLO DOO RI WKH WUDQVSRQGHUV DUH LQ WKH GLVSOD\�

$QRWKHU ZD\ WR VWDUW DQG VWRS 0/%( SRVLWLRQLQJ LV WR FOLFN RQFH
DW WKH 0/%( EXWWRQ�

1RWLFH WKDW ZKHQ \RX XVH WKH EXWWRQ� WKH V\VWHP ZLOO VHOHFW WKH
PRGH \RX XVHG ODVW WLPH \RX GLG WKLV RSHUDWLRQ�

� 7U\ WR VWRS DQG VWDUW WKH0/%(SRVLWLRQLQJ E\ XVLQJ WKH0/%(
EXWWRQ�



([HUFLVHV

����������$

� &KDQJH 'LVSOD\ 6FDOH WR ��P WR ILW WKH FXUUHQW RSHUDWLRQ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� 6FUROO WR RULJLQ LI WKH GLVSOD\ LV QRW LQ WKH FHQWHU�



([HUFLVHV

����������$

� 7XUQ RII WKH0/%(SRVLWLRQLQJZKHQ \RX KDYH FRQWUROOHG WKDW
WKH GHSWKV DUH RN�

5HPHPEHU WKDW WKHUH LV D PRUH HDV\ ZD\ WR VWRS 0/%(
SRVLWLRQLQJ WKDQ WKHVH VFUHHQ GXPSV VKRZ \RX�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� 5HPHPEHU WR WDNH DZD\ WKH WLFN PDUN LQ WKH $FWLYDWH FKHFN
ER[ EHIRUH \RX FOLFN 2.�



([HUFLVHV

����������$



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

����� 7XUUHW SRVLWLRQLQJ GXULQJ FRQQHFWLRQ
RSHUDWLRQ

7KH V\VWHP LV QRZ UHDG\ WR SRVLWLRQ WKH 67/ EXR\�

7KHUH DUH WKUHH WUDQVSRQGHUV FRQQHFWHG WR WKH 67/ EXR\� :KHQ
WKH +35�+L3$3 V\VWHP LV VHW WR WKH 6HDUFK PRGH� LW ZLOO
DXWRPDWLFDOO\ VHOHFW WKH EHVW 67/ EXR\ WUDQVSRQGHU WR EH
LQWHUURJDWHG GXULQJ WKH FRQQHFWLRQ RSHUDWLRQ� 2QO\ WKH SRVLWLRQ
IRU WKLV WUDQVSRQGHU ZLOO EH GLVSOD\HG�

� 6WDUW 7XUUHW SRVLWLRQLQJ LQ 6HDUFKPRGH�

7KHUH DUH PRUH WKDQ RQH ZD\ WR VWDUW 7XUUHW SRVLWLRQLQJ�

2QH ZD\ LV WR VHOHFW 7XUUHW SRVLWLRQLQJ IURP WKH 3RVLWLRQLQJ
PHQX�

7KH RWKHU ZD\ LV WR SODFH WKH FXUVRU DW WKH 7XUUHW V\PERO LQ WKH
WRROEDU DQG FOLFN WKH ULJKWPRXVH EXWWRQ� &OLFN WKHQ DW 3URSHUWLHV
WR JHW WKH FRUUHFW QHZ ZLQGRZ�



([HUFLVHV

����������$

<RX KDYH WKH VDPH SDUDPHWHUV DQG EXWWRQV DV LQ WKH 0/%(
ZLQGRZ� WUDQVSRQGHU·V QDPH� FKDQQHO� VHULDO QXPEHU DQG ODVW
EDWWHU\ VWDWXV� <RX DOVR KDYH WKH'HSWK VHQVRU FKHFN ER[ DQG WKH
5HDG EDWWHU\ EXWWRQ� 0RUH DERXW WKDW ODWHU�

� 6HOHFW'HSWK VHQVRU DQG UHPHPEHU WR VHOHFW 6HDUFKPRGH DQG
LQVHUW D WLFN PDUN LQ WKH $FWLYDWH FKHFN ER[ EHIRUH \RX FOLFN
2.�

7KH 67/ EXR\ WUDQVSRQGHU SRVLWLRQ ZLOO EH GLVSOD\HG LQ WKH
QXPHULFDO ILHOG ZLWK UDQJH DQG EHDULQJ� UHODWLYH ERWK WR WKH ILHOG
FHQWUH �7Q�DQG WR WKHPDWLQJ FRQH �0&��7Q�� 7KHEHDULQJ IURP WKH
FRQH WR WKH WUDQVSRQGHU LV UHODWLYH WR WKH YHVVHO V KHDGLQJ�

$QRWKHU ZD\ WR VWDUW DQG VWRS WXUUHW SRVLWLRQJ LV WR FOLFN DW WKH
7XUUHW EXWWRQ�

� 7U\ WR VWRS DQGVWDUW WXUUHW SRVLWLRQLQJ XVLQJ WKH7XUUHWEXWWRQ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� 7R ]RRP LQ WKH JUDSKLFDO SUHVHQWDWLRQ RI WKH67/EXR\ DQG WKH
0DWLQJ FRQH VHOHFW ��P DV 'LVSOD\ VFDOH�



([HUFLVHV

����������$

,I WKH WXUUHW DQG PDWLQJ FRQH DUH VRPH PHWUHV DZD\ IURP HDFK
RWKHU ZDLW DQG VHH LI WKH VLPXODWRU URWDWHV WKH YHVVHO DIWHU VRPH
WLPH�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

����� $SSURDFK WR EDVH SRLQW

7KH +35�+L3$39 V\VWHP ZLOO DOWHUQDWH EHWZHHQ YHVVHO
SRVLWLRQLQJ DQG 67/ EXR\ SRVLWLRQLQJ� 7KLV PRGH VKRXOG
FRQWLQXH XQWLO WKH 67/ EXR\ LV ILYH PHWUHV YHUWLFDOO\ EHORZ WKH
NHHO RI WKH YHVVHO�

6ZLWFK RII WKH 67/ LQWHUURJDWLRQZKHQ WKH WXUUHW WUDQVSRQGHUGDWD
LV VKRZQ LQ UHG� RU ZKHQ WKH 7XUUHW LV LQ SRVLWLRQ�

� $VVXPH WKH 67/ EXR\ LV MXVW EHORZ WKH NHHO�

� 6ZLWFK RII WKH 7XUUHW SRVLWLRQLQJ�

5HPHPEHU WKDW WKHUH LV D PRUH HDV\ ZD\ WR VWRS 7XUUHW
SRVLWLRQLQJ WKDQ WKHVH VFUHHQ GXPSV VKRZ \RX�



([HUFLVHV

����������$



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

����� 0/%( SRVLWLRQLQJ GXULQJ ORDGLQJ
2QFH WKH YHVVHO LV PRRUHG WR WKH 67/ EXR\� WKH VORZ 0RQLWRU
0/%( EXR\ SRVLWLRQLQJ PRGH VKRXOG EH XVHG�

2QFH HYHU\ WHQPLQXWHV WKH V\VWHPZLOO SRVLWLRQ RQH RI WKH0/%(
WUDQVSRQGHUV� SRVLWLRQLQJ LW WHQ WLPHV� 7KH +35�+L3$3 V\VWHP
ZLOO IROORZ WKLV URXWLQH DXWRPDWLFDOO\� DQG ZLOO VZLWFK WR WKH QH[W
0/%( WUDQVSRQGHU LQ WKH VHTXHQFH DIWHU HDFK WHQPLQXWH LQWHUYDO�
$OO WKH 0/%( WUDQVSRQGHUV ZLOO WKHUHIRUH EH SRVLWLRQHG RYHU DQ
����PLQXWH SHULRG� DQG WKH GLVSOD\HG 0/%( LQIRUPDWLRQ ZLOO EH
XSGDWHG FRQWLQXRXVO\�

� 7XUQ RQ WKH0/%( SRVLWLRQLQJ LQ0RQLWRUPRGH�

<RX FDQ QRW XVH WKH 0/%( EXWWRQ EHFDXVH WKLV ZLOO VWDUW 0/%(
SRVLWLRQLQJ LQ 6FDQPRGH�ZKLFKZDV WKHPRGH \RXXVHG ODVW WLPH
\RX XVHG WKLV IXQFWLRQ�



([HUFLVHV

����������$

� 5HPHPEHU WR VHOHFW 0RQLWRU PRGH DQG LQVHUW D WLFN PDUN LQ
WKH $FWLYDWH FKHFN ER[ EHIRUH \RX FOLFN 2.�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� &KDQJH 'LVSOD\ VFDOH WR �� P WR EHWWHU ILW WKH RSHUDWLRQ�



([HUFLVHV

����������$

$IWHU VRPHPLQXWHV \RX VKRXOG KDYH D GLVSOD\ OLNH WKLV ZLWK RQO\
D IHZ 0/%( WUDQVSRQGHUV GLVSOD\HG�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

$IWHU RQH ´URXQGµ WKH GLVSOD\ PLJKW ORRN OLNH WKLV�

7KH V\VWHP ZLOO FRQWLQXH WR SRVLWLRQ WKH 0/%( WUDQVSRQGHUV
GXULQJ WKH ORDGLQJ SHULRG�



([HUFLVHV

����������$

������ 'LVFRQQHFWLQJ WKH 67/ EXR\
:KHQ \RX KDYH ILQVLKHG ORDGLQJ DQG DUH UHDG\ WR GLVFRQQHFW WKH
67/ EXR\� \RX KDYH WR WXUQ RII WKH 0/%( SRVLWLRQLQJ IXQFWLRQ�

� 7XUQ RII WKH0/%( SRVLWLRQLQJ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$



([HUFLVHV

����������$

� 6WDUW 7XUUHW SRVLWLRQLQJ LQ 6HDUFKPRGH�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$



([HUFLVHV

����������$

$IWHU ILYH UHSOLHV KDYH QRW EHHQ DFFHSWHG� WKH VRIWZDUH VKRXOG
DXWRPDWLFDOO\ DWWHPSW WR LQWHUURJDWH RQH RI WKH RWKHU
WUDQVSRQGHUV� :KHQ WKH 67/ EXR\ LV EHLQJ ORZHUHG� WKH V\VWHP
VKRXOG ORFN RQ WR RQH RI WKH WUDQVSRQGHUV� DQG WKH +35 V\VWHP
VKRXOG QRZ DOWHUQDWH EHWZHHQ SRVLWLRQLQJ WKH YHVVHO DQG
SRVLWLRQLQJ WKH 67/ EXR\�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� :KHQ WKH 67/ EXR\ KDV UHDFKHG LWV QHXWUDO SRVLWLRQ� WXUQ RII
WKH 7XUUHW 3RVLWLRQLQJ�



([HUFLVHV

����������$



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$



([HUFLVHV

����������$

������ 0/%( SRVLWLRQLQJ ILQDO FKHFN
� $V D ILQDO FKHFN EHIRUH OHDYLQJ WKH ORDGLQJ VWDWLRQ� WXUQ RQ

0/%( 3RVLWLRQLQJ LQ 6FDQPRGH�

<RX FDQ QRW XVH WKH 0/%( EXWWRQ EHFDXVH WKLV ZLOO VWDUW 0/%(
SRVLWLRQLQJ LQ 0RQLWRU PRGH ZKLFK \RX XVHG ODVW WLPH�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$



([HUFLVHV

����������$

� &KDQJH 'LVSOD\ VFDOH WR ��P WR EHWWHU ILW WKH RSHUDWLRQ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$



([HUFLVHV

����������$

������ (QGLQJ WKH 67/ RSHUDWLRQ

� 7XUQ RII WKH0/%( SRVLWLRQLQJ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$



([HUFLVHV

����������$

� 7XUQ RII WKH /%/ YHVVHO SRVLWLRQLQJ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� 5HPHPEHU WR WDNH DZD\ WKH WLFN PDUN LQ WKH $FWLYDWH FKHFN
ER[�

� 5DLVH WKH+35�+L3$3 WUDQVGXFHU EHIRUH\RX OHDYH WKH ORDGLQJ
VWDWLRQ�



([HUFLVHV

����������$

������ %DWWHU\ VWDWXV RI 0%/( DQG 67/ EXR\
WUDQVSRQGHUV

:$51,1* � :KHQ UHDGLQJ EDWWHU\ VWDWXV DOO SRVLWLRQLQJ PXVW EH
WXUQHG RII�

� 5HDG EDWWHU\ VWDWXV IRU WKH 0/%( WUDQVSRQGHUV�

�6HOHFW 0/%( SRVLWLRQLQJ IURP WKH 3RVLWLRQLQJ PHQX�

$QRWKHU ZD\ LV WR FOLFN ULJKW PRXVH EXWWRQ ZKHQ WKH FXUVRU LV
DERYH WKH 0/%( V\PERO LQ WKH WRROEDU�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� &OLFN DW WKH 5HDG EDWWHU\ EXWWRQ WR VWDUW WHOHPHWU\�

�6HOHFW 7XUUHW SRVLWLRQLQJ IURP WKH 3RVLWLRQLQJ PHQX�

$QRWKHU ZD\ LV WR FOLFN ULJKW PRXVH EXWWRQ ZKHQ WKH FXUVRU LV
DERYH WKH 7XUUHW V\PERO LQ WKH WRROEDU�

7HOHPHWU\ LV H[HFXWHG IRU VRPH VHFRQGV DQG WKH EDWWHU\ VWDWXV LV
WKHQ GLVSOD\HG DV WKH DPRXQW RI SLQJV WUDQVPLWWHG E\ WKH
WUDQVSRQGHU�

7KHUH LV QR VLPXODWRU IRU WKHVH YDOXHV� RQO\ WKH WHOHPHWU\ V\PERO�



([HUFLVHV

����������$

� 5HDG EDWWHU\ VWDWXV IRU WKH 67/ EXR\ WUDQVSRQGHUV�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� &OLFN DW WKH 5HDG EDWWHU\ EXWWRQ WR VWDUW WHOHPHWU\�

7HOHPHWU\ LV H[HFXWHG IRU VRPH VHFRQGV DQG WKH EDWWHU\ VWDWXV LV
WKHQ GLVSOD\HG DV WKH DPRXQW RI SLQJV WUDQVPLWWHG E\ WKH
WUDQVSRQGHU�

7KHUH LV QR VLPXODWRU IRU WKHVH YDOXHV� RQO\ WKH WHOHPHWU\ V\PERO�



([HUFLVHV

����������$

� 5HDG EDWWHU\ VWDWXV IRU WKH /%/ YHVVHO SRVLWLRQLQJ
WUDQVSRQGHUV DW WKH VHDEHG�

�)RU WKHVH WUDQVSRQGHUV \RX FDQ WR JR WKURXJK WKH /%/ DUUD\
PHQX DQG VHOHFW /%/ $UUD\ GDWD��



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� 6HOHFW WKH 7UDQVSRQGHU SDUDPHWHUV WDE WR JHW WKLV QHZ
ZLQGRZ�

� 3ODFH WKH FXUVRU DW DERYH%DWWHU\ DQG FOLFN ULJKWPRXVH EXWWRQ�

� 6HOHFW 5HDG WUDQVSRQGHU GDWD�



([HUFLVHV

����������$

� &OLFN DW WKH 5HDG EDWWHU\ EXWWRQ IRU WKH ORFDWLRQV

7HOHPHWU\ LV H[HFXWHG IRU VRPH VHFRQGV DQG WKH EDWWHU\ VWDWXV LV
WKHQ GLVSOD\HG DV WKH DPRXQW RI SLQJV WUDQVPLWWHG E\ WKH
WUDQVSRQGHU�

7KHUH LV QR VLPXODWRU IRU WKHVH YDOXHV� RQO\ WKH WHOHPHWU\ V\PERO�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

������ $SSURDFKLQJ RWKHU ILHOGV

� $VVXPH \RX DUH DW WKH +(,'581 ��

� /HW WKH LQVWUXFWRU FRQILJXUH WKH GHPR SURJUDP�

� 'R WKH VDPH H[HUFLVHV DV IRU +(,'581 ��

1RWLFH WKDW WKH ORFDWLRQQXPEHU�0/%( WUDQVSRQGHU FKDQQHOV DQG
WXUUHW WUDQVSRQGHU FKDQQHOV DUH GLIIHUHQW IRU WKLV ILHOG�



([HUFLVHV

����������$



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$



([HUFLVHV

����������$

� $VVXPH \RX DUH DW WKH +$5',1*�

� /HW WKH LQVWUXFWRU FRQILJXUH WKH GHPR SURJUDP�

� 'R WKH VDPH H[HUFLVHV DV IRU +(,'581 ��

1RWH � 1RWLFH WKDW WKHUH DUH QR 0/%( SRVLWLRQLQJ DW WKH +$5',1* ILHOG�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

%ODQN SDJH



([HUFLVHV

����������$

��� /%/ FDOLEUDWLRQ �� EDVLF RSHUDWLRQ

����� ,QWURGXFWLRQ
7KHVH H[HUFLVHV ZLOO OHDDG \RX WKURXJK WKH EDVLF RSHUDWLRQ RI /%/
FDOLEUDWLRQ DQG SRVLWLRQLQJ ZLWK WKH +35�+L3$3 V\VWHP�
� 6WDUW WKH GHPR FRPSXWHU DQG OHW WKH LQVWUXFWRU FRQILJXUH WKH

GHPR SURJUDP EHIRUH \RX JR RQ ZLWK WKH H[HUFLVHV�

����� &RQILJXUH WUDQVSRQGHUV
7KH WUDQVSRQGHUV \RX DUH JRLQJ WR XVH LQ /%/ SRVLWLRQLQJ KDYH
WR EH FRQILJXUHG LQ WKH+35�+L3$3 V\VWHPZLWK FKDQQHOV� VHULDO
QXPEHU HWF� 7KLV LV GRQH LQ WKH 7UDQVSRQGHU FRQILJXUHPHQX� <RX
VKRXOG KDYH EHHQ WKURXJK KRZ WKLV LV GRQH GXULQJ WKH 66%/
H[HUFLVHV�

7R VDYH WLPH LQ WKLV H[HUFLVH \RX FDQ RSHQ D ILOH ZKHUH DOO WKH
WUDQVSRQGHUV DOUHDG\ DUH FRQILJXUHG�

� 2SHQ WKH ILOH '�?:,1+35?'$7$?/%/ &$/,%5$7,21



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� 6HOHFW WKH ILOH /%/ &$/,%5$7,21 DQG FOLFN DW WKH
cSQH�2SHQ EXWWRQ�



([HUFLVHV

����������$

����� 66%/ SRVLWLRQLQJ
7KH V\VWHP QHHGV WR NQRZ WKH LQLWLDO SRVLWLRQV IRU WKH
WUDQVSRQGHUV� ,I WUDQVSRQGHUV DUH GHSOR\HG IRU XVH LQ D QHZ
DUUD\� QR LQIRUPDWLRQ DERXW WKH LQLWLDO SRVLWLRQV DUH DYDLODEOH RQ
ILOH� 7KHUIRUH WKH SRVLWLRQV KDYH WR EH HQWHUHG�

7KH EHVW LQLWLDO SRVLWLRQV \RX FDQ JHW LV IURP DQ 66%/
LQWHUURJDWLRQ RI WKH WUDQVSRQGHUV LQ WKH DUUD\� 7KH V\VWHP FDQ
HQWHU WKHVH SRVLWLRQV DXWRPDWLFDOO\ RU \RX FDQ GR LW PDQXDOO\�

%\ VHOHFWLQJ 1RUWK RULHQWDWLRQ DQG &DUWHVLDQ YLHZ WKH 66%/
SRVLWLRQV GLVSOD\HG FDQ EH XVHG GLUHFWO\ DV LQLWLDO FRRUGLQDWHV
ZKHQ DVVLJQLQJ ORFDWLRQV PDQXDOO\� )RU HDFK WUDQVSRQGHU \RX
ZLOO WKHQ KDYH1RUWK� (DVW DQG'HSWK�1HJDWLYH QXPEHUV LQGLFDWH
SRVLWLRQV VRXWK�ZHVW RI WKH RULJLQ�

7KH RULJLQ ZLOO WKHQ EH WKH YHVVHOV SRVLWLRQ�

,I WKH WUDQVSRQGHU KDV WKH GHSWK DQG WHPS IXQFWLRQ� \RX FDQ UHDG
WKLV YDOXHV E\ WHOHPHWU\ WR JHW PRUH DFFXUDWH LQLWLDO FRRUGLQDWHV�

� $FWLYDWH WKH WUDQVSRQGHUV LQ 66%/ PRGH�

,I \RX XVH HUURU HOOLSVLV \RX FDQ VHH WKH TXDOLW\ RI WKH SRVLWLRQVZH
DUH JRLQJ WR XVH DV LQLWLDO FRRUGLQDWHV�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

����� /%/ FDOLEUDWLRQ ZL]DUG
7KH $326 RSHUDWRU VWDWLRQ KDV D ZL]DUG WR KHOS \RX WKURXJK WKH
/%/ FDOLEUDWLRQ�

� 6WDUW WKH /%/ &DOLEUDWLRQ ZL]DUG�

�6HOHFW &DOLEUDWLRQ ZL]DUG IURP WKH /%/ $UUD\ PHQX�



([HUFLVHV

����������$

7KH ,QVHUW DFWLYH 73V EXWWRQ ZLOO DXWRPDWLFDOO\ HQWHU WKH FXUUHQW
66%/ SRVLWLRQV LQWR WKH V\VWHP�

7KHVH SRVLWLRQVZLOO EH XVHG DV LQLWLDO FRRUGLQDWHV IRU WKH GLIIHUHQW
ORFDWLRQV� 7KH V\VWHPZLOO DOVR FDOFXODWH DQG HQWHU WKH DFFXUDF\ RI
WKHVH SRVLWLRQV�

� &OLFN WKH ,QVHUW DFWLYH 73V EXWWRQ WR JHW LQLWLDO FRRUGLQDWHV�

,Q WKH ZLQGRZ \RX ZLOO QRZ EH SUHVHQWHG WKHVH SDUDPHWHUV DQG
YDOXHV�

�� /RFDWLRQ QXPEHU

�� 7UDQVSRQGHU VHULDO QXPEHU

�� 7UDQVSRQGHU FKDQQHO

�� 7UDQVSRQGHU SRVLWLRQ LQ 1RUWK� (DVW DQG 'HSWK

�� 6L]H RI PDMRU HUURU HOOLSVH

�� 6L]H RI PLQRU HUURU HOOLSVH

�� 'LUHFWLRQ RI PDMRU HUURU HOOLSVH UHODWLYH WR QRUWK

�� 6WDQGDUG GHYLDWLRQ RI WKH GHSWK YDOXHV



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

����� (QWHU QHZ ORFDWLRQV PDQXDOO\
,W LV DOVR SRVVLEOH WR HQWHU ORFDWLRQV PDQXDOO\�

� 3ODFH WKH FXUVRU LQVLGH WKH ZLQGRZ� FOLFN ULJKW PRXVH EXWWRQ
DQG VHOHFW 1HZ�



([HUFLVHV

����������$

)URP WKLV QHZ ZLQGRZ \RX FDQ PDQXDOO\ LQVHUW�

�� /RFDWLRQ QDPH

�� 7UDQVSRQGHU FKDQQHO QXPEHU �PXVW DOUHDG\ EH FRQILJXUHG�

�� 3RVLWLRQV�

¾ 1RUWK

¾ (DVW

¾ 'HSWK

�� (UURU HOOLSVRLGH�

¾ 0DMRU

¾ 0LQRU

¾ 'LUHFWLRQ

¾ 'HSWK



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

,W LV DOVR SRVVLEOH WR VDYH D VHW RI ORFDWLRQV

� 3ODFH WKH FXUVRU LQVLGH WKH ZLQGRZ� FOLFN ULJKW PRXVH EXWWRQ
DQG VHOHFW 6DYH�



([HUFLVHV

����������$

� ,QVHUW D VXLWDEOH QDPH DQG FOLFN WKH /DJUH�6DYH EXWWRQ�

7KH ILOH LV VDYHG DV D WH[W ILOH DQG FDQ EH SDVWHG LQWR RWKHU
GRFXPHQWV� UHSRUWV HWF�

� &OLFN DW WKH 1HVWH�1H[W EXWWRQ WR JR RQ ZLWK WKH ZL]DUG



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

����� &KDQJH WUDQVSRQGHU SDUDPHWHUV
)URP WKLV QHZZLQGRZ\RX FDQ FKDQJH SDUDPHWHU YDOXHV IRU HDFK
RI WKH WUDQVSRQGHUV LQ WKH DUUD\�

� 3ODFH WKH FXUVRU LQVLGH WKH ZLQGRZ� FOLFN ULJKW PRXVH EXWWRQ
DQG VHOHFW 6HW WUDQVSRQGHU SDUDPHWHUV�



([HUFLVHV

����������$

7KH 1DY� 7[ SRZHU SDUDPHWHU VHWV WKH SRZHU XVHG E\ WKH
WUDQVSRQGHU ZKHQ WUDQVPLWWLQJ UHSOLHV IRU SRVLWLRQLQJ� +LJK
VKRXOG EH VHOHFWHG IRU UDQJHV EHWZHHQ ��������P� )RU ORQJHU
EDVHOLQHV LQFUHDVH WKH SRZHU� )RU VKRUWHU EDVHOLQHV GHFUHDVH WKH
SRZHU� /RZHU SRZHU OHYHOV FRQVXPH OHVV EDWWHU\ SRZHU DQG
FDXVHV IHZHU SUREOHPV ZLWK UHIOHFWLRQV WKDQ KLJKHU SRZHU

7KH 7HO� 7[ SRZHU SDUDPHWHU VHWV WKH SRZHU XVHG E\ WKH
WUDQVSRQGHU ZKHQ WUDQVPLWWLQJ LQ WHOHPHWU\� +LJK VKRXOG EH
VHOHFWHG IRU UDQJHV EHWZHHQ ��������P� )RU ORQJHU EDVHOLQHV
LQFUHDVH WKH SRZHU� )RU VKRUWHU EDVHOLQHV GHFUHDVH WKH SRZHU�

7KH 5[ JDLQ SDUDPHWHU LV WKH UHFHLYHU JDLQ IRU WKH WUDQVSRQGHU�
8VH +LJK LI OLWWOH QRLVH DURXQG WKH WUDQVSRQGHUV� ,Q QRLV\
HQYLURQPHQWV XVH /RZ WR SUHYHQW WKH WUDQVSRQGHU EHLQJ
GLVWXUEHG E\ WKH QRLVH�

7KH 3XOVH OHQJWK SDUDPHWHU VHOHFWV WKH SXOVH OHQJWK IRU WKH
WUDQVSRQGHU�V� DQG VKRXOG EH VHW WR ��PV�

� (QWHU RWKHU YDOXHV IRU RQH RI WKH ORFDWLRQV DQG FOLFN WKHQ DW WKH
6HW EXWWRQ WR VWDUW WHOHPHWU\�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

7KH FKDQJHV DUH QRZ VHQW WR WKH ORFDWLRQ�

� &OLFN WKH &DQFHO EXWWRQ WR VWRS WKH WHOHPHWU\�

� &OLFN WKH 1HVWH�1H[W EXWWRQ WR JR RQ ZLWK WKH ZL]DUG�



([HUFLVHV

����������$

����� 0HDVXUH EDVHOLQHV
7KH ORFDO FDOLEUDWLRQ LV EDVHGRQ UDQJHPHDVXUHPHQWV EHWZHHQ WKH
WUDQVSRQGHUV DW VHDEHG� 7KH UDQJH EHWZHHQ WZR WUDQVSRQGHUV LV
RIWHQ FDOOHG D EDVHOLQH� 1RUPDOO\ HDFK EDVHOLQH LV PHDVXUHG ERWK
ZD\V� DQG WKH\ DUH WUHDWHG DV VHSDUDWH PHDVXUHPHQWV�

$ EDVHOLQH LV PHDVXUHG E\ WKH +35�+L3$3 V\VWHP UHTXHVWLQJ
RQH WUDQVSRQGHU YLD WHOHPHWU\ WR PHDVXUH WKH UDQJH WR DQRWKHU
RQH�

7KH 0DVWHU SDUDPHWHU GHILQHV IURP ZKLFK WUDQVSRQGHU WKH
UDQJHV DUH WR EH PHDVXUHG �GHILQHV WKH 0$67(5 WUDQVSRQGHU��

7KH6ODYHSDUDPHWHU GHILQHV WRZKLFK WUDQVSRQGHU WKH UDQJHV DUH
WR EH PHDVXUHG �GHILQHV WKH 6/$9( WUDQVSRQGHU��

$OO ORFDWLRQV FDQ EH VHOHFWHG DV 0DVWHU RU 6ODYH� $OVR LQGLYLGXDO
PHDVXUHPHQWV FDQ EH GRQH E\ VHOHFWLQJ VSHFLILF ORFDWLRQV�

7KH 1R UDQJH PHDV� SDUDPHWHU VSHFLI\ WKH QXPEHU RI
PHDVXUHPHQWV WR EH XVHGZKHQ UHTXHVWLQJ D PDVWHU WUDQVSRQGHU
WR PHDVXUH WKH UDQJH WR D VODYH� 'HIDXOW LV ��

:KHQ PHDVXULQJ D VXEVHD UDQJH� D PDVWHU WUDQVSRQGHU
LQWHUURJDWHV D VODYH WUDQVSRQGHU DQG HVWDEOLVKHV D WLPH ZLQGRZ
ZLWKLQ ZKLFK LW OLVWHQV IRU WKH UHSO\ IURP WKH VODYH� ,I WKLVZLQGRZ
LV QDUURZ WKH PDVWHU LV DEOH WR LJQRUH UHIOHFWLRQV RI WKH SXOVH VHQW
IURP WKH VODYH�

7KH 5DQJH ZLQGRZ SDUDPHWHUV DUH VHW DXWRPDWLFDOO\ E\ WKH
V\VWHP� EXW \RX FDQ PDQXDOO\ HQWHU RWKHU YDOXHV�

0LQ�0D[ VHWV WKH LQQHU�RXWHU OLPLW RI WKH GHWHFWLRQ�

,QLWLDO RIIVHW FDQ EH XVHG WR VHW XS D ZLQGRZ DURXQG WKH UDQJH
FDOFXODWHG IURP WKH LQLWLDO FRRUGLQDWHV�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� 8VH GHIDXOW YDOXHV� VHOHFW ORFDWLRQ � DV 0DVWHU� ORFDWLRQ � DV
6ODYH WUDQVSRQGHU DQG FOLFN WKH 6WDUW PHDVXUH EXWWRQ�



([HUFLVHV

����������$

7KH WUDQVSRQGHUV DUH VWLOO LQ 66%/ PRGH�

� &RQILUP WKDW \RXZDQW WKH WUDQVSRQGHU VHW WR /%/&DOLEUDWLRQ
PRGH�

� :KHQ WKH WHOHPHWU\ SLFWXUH LV LQ WKH GLVSOD\� FOLFN WKH &DQFHO
EXWWRQ�

7KH VLPXODWRU KDV DOUHDG\ VHW WKH WUDQVSRQGHU PRGH WR /%/
FDOLEUDWLRQ�

<RXZLOO KDYH WR FRQILUP IRU WKH RWKHU WUDQVSRQGHUV DV \RX JR RQ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

7KH V\VWHP LV QR PHDVXULQJ UDQJHV EHWZHHQ WKH WZR
WUDQVSRQGHUV�

� &OLFN WKH &DQFHO EXWWRQ�

7KH VLPXODWRU KDV DOUHDG\ GRQH WKH PHDVXUPHQW�



([HUFLVHV

����������$

7KH UHVXOW RI WKH PDVXUHPHQW ZLOO QRZ EH SUHVHQWHG�
(DFK EDVHOLQH FDQ EH PHDVXUHG PDQ\ WLPHV E\ WKH 0DVWHU
WUDQVSRQGHU� ,W FDOFXODWHV WKH PHDQ YDOXH DQG WKH VWDQGDUG
GHYLDWLRQ RI WKH PHDVXUHPHQWV� DQG WUDQVPLWV WKH YDOXHV WR WKH
+35�+L3$3 V\VWHP YLD WHOHPHWU\�

7KH VWDQGDUG GHYLDWLRQ LV QRUPDOO\ VRPH FHQWLPHWHUV DQG LI LW LV
PRUH WKDQ D IHZ GHFLPHWUHV WKH PHDVXUHPHQVWV VKRXOG EH
UHSHDWHG�
0RUH DERXW WKLV ODWHU�

,I QRJRRGVWDQGDUGGHYLDWLRQ LV DFKLHYHG� \RX VKRXOG H[FOXGH WKH
PHDVXUHPHQW RI WKH EDVHOLQH�
0RUH DERXW WKLV ODWHU�

,Q WKLV VFUHHQ GXPS WKH VWDQGDUG GHYLDWLRQ LV RQO\ � FHQWLPHWHUV�
<RX PLJKW KDYH JRW RWKHU DQG ODUJHU YDOXHV� EXW XV WKHP VR IDU�

� $FFHSW WKH PHDVXUHPHQW E\ FOLFNLQJ WKH $FFHSW�&RQWLQXH
EXWWRQ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

1H[W EDVHOLQH FDQ QRZ EH PHDVXUHG�

� .HHS ORFDWLRQ � DV 0DVWHU� VHOHFW ORFDWLRQ � DV 6ODYH DQG FOLFN
WKH 6WDUW PHDVXUH EXWWRQ�



([HUFLVHV

����������$

� $FFHSW WKH PHDVXUHPHQW E\ FOLFNLQJ WKH $FFHSW�&RQWLQXH
EXWWRQ�

� 'R WKH VDPH ZLWK ORFDWLRQ � DQG � DV 6ODYH DQG NHHS ORFDWLRQ
� DV 0DVWHU��



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� /HW ORFDWLRQ � EH 0DVWHU DQG ORFDWLRQ � EH 6ODYH�

<RX ZLOO QRZ EH SUHVHQWHG WKH PHDVXUHPHQW \RX GLG IHZ
PRPHQWV DJR�

� &OLFN WKH 6WDUW PHDVXUH EXWWRQ�



([HUFLVHV

����������$

� $FFHSW WKH PHDVXUHPHQW E\ FOLFNLQJ WKH $FFHSW�&RQWLQXH
EXWWRQ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

0HDVXUHPHQWV LQ ERWK ZD\V ZLOO QRZ EH SUHVHQWHG LQ WKH VDPH
ZLQGRZ�

<RX KDYH VWDQGDUGGHYLDWLRQ IRU HDFKPHDVXUHPHQW DQG VWDQGDUG
GHYLDWLRQ IRU WKH VXP RI WKH WZR PHDVXUHPHQWV�



([HUFLVHV

����������$

����� &DQFHO LQDFFXUDWH PHDVXUHPHQWV
<RX FDQ DOVR FDQFHO D PHDVXUHPHQW WKDW PXVW EH ZURQJ�

� :KHQ \RX KDYH WKH UHVXOW RI RQH RI WKHPHDVXUHPHQWV FOLFN WKH
&DQFHO EXWWRQ�

� &OLFN WKH 5HSHDW EXWWRQ WR GR WKH PHDVXUHPHQWV RYHU DJDLQ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

����� 5HSHDW PHDVXUHPHQWV
,I \RX DUH QRW VDWLVILHG ZLWK RQH RU PRUH PHDVXUHPHQWV� \RX FDQ
UHSHDW WKH PHDVXUHPHQW RI WKLV EDVHOLQH�

� :KHQ \RX KDYH WKH UHVXOW RI RQH RI WKHPHDVXUHPHQWV FOLFN WKH
$FFHSW EXWWRQ�

<RX ZLOO QRZ EH DEOH WR GR WKH PHDVXUHPHQW RI WKLV SDUWLFXODU
EDVHOLQH RQH PRUH WLPH�

� <RX FDQ QRZFOLFN WKH5HSHDWEXWWRQ WR GR WKHPHDVXUHPHW RQH
PRUH WLPH�

� 'R VHYHUDO PHDVXUHPHQWV IRU RQH RI WKH EDVHOLQHV�



([HUFLVHV

����������$

������ ([FOXGH PHDVXUHPHQWV
<RX FDQ DOVR H[FOXGH VRPH RI WKH PHDVXUHPHQWV \RX KDYH GRQH�
7KHPHDVXUHPHQVWZLOO VWLOO EH LQ WKH GVLDSOD\ EXWZLOO QRW EHXVHG
ZKHQ FDOFXODWLQJ SRVLWLRQV ODWHU RQ�

� ([FOXGH VRPH RI WKH PHDVXUHPHQWV E\ SODFLQJ WKH FXUVRU
DERYH WKH PHDVXUHPHQW� FOLFN WKHQ ULJKW PRXVH EXWWRQ DQG
VHOHFW ([FOXGH IURP WKH PHQX�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

������ &DOFXODWH FDOLEUDWHG SRVLWLRQV
,W LV QRZ WLPH WR FDOFXODWH WKH FDOLEUDWHG SRVLWLRQV� 7KH V\VWHP
XVHV WKH LQLWLDO FRRUGLQDWHV DQG WKH PHDVXUHG EDVHOLQHV DQG ILQGV
QHZ DQG FDOFXODWHG SRVLWLRQV IRU WKH ORFDWLRQV�

7KH SURJUDPV XVH D ZHLJKWHG OHDVW VTXDUH HUURU DOJRULWKP WR
GHFLGH WKH SRVLWLRQV RI WKH WUDQVSRQGHUV� 7KH DOJRULWKP LV
LWHUDWLYH� VWDUWLQJ DW WKH LQLWLDO SRVLWLRQV RI WKH WUDQVSRQGHUV�

� &OLFN DW WKH &DOFXODWH EXWWRQ

7KH UDQJH HUURUV DUH WKHGLIIHUHQFHV EHWZHHQ WKHPHDVXUHG UDQJHV
DQG WKH FRUUHVSRQGLQJ UDQJHV FDOFXODWHG E\XVLQJ WKH3\WKDJRUDV
IRUPXOD RQ WKH WUDQVSRQGHU SRVLWLRQV� 7KHVH HUURUV DUH FDOOHG
UDQJH UHVLGXDOV�

7KH 0D[ UHVLGXDO YDOXH WHOOV XV WKH PD[ UDQJH UHVLGXDO RI DOO
ORFDWLRQV�

7KH 5PV UHVLGXDO YDOXH WHOOV XV WKH DYHUDJH UDQJH UHVLGXDO RI DOO
ORFDWLRQV�



([HUFLVHV

����������$

� /HW ERWK 0DVWHU DQG 6ODYH EH $OO ORFV� FOLFN WKHQ RQFH DW WKH
0DVWHU WDE�

7KH V\VWHP ZLOO QRZ VRUW WKH PHDVXUHPHQWV� $OO PHDVXUHPHQWV
ZLWK ORFDWLRQV � DV 0DVWHU ZLOO EH OLVWHG ILUVW� WKHQ PHDVXUHPHQWV
ZLWK ORFDWLRQV � DV 0DVWHU VR RQ�

� &OLFN RQH PRUH WLPH DW WKH 0DVWHU WDE DQG WKH OLVW ZLOO EH
GLVSOD\HG XS��VLGH��GRZQ�

� 7U\ WR FOLFN RQH RU WZR WLPHV DW WKH RWKHU WDEV VXFK DV 6ODYH�
6WDWXV� 7LPH HWF� DQG VHH KRZ WKH GDWD LV SUHVHQWHG�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� 6DYH WKH EDVHOLQHV DW D ILOH E\ SODFLQJ WKH FXUVRU LQVLGH WKH
ZLQGRZ� FOLFN ULJKW PRXVH EXWWRQ DQG WKHQ VHOHFW 6DYH�

7KH WH[W ILOH FDQ ODWHU RQ EH SDVWHG LQWR GRFXPHQWV� UHSRUWV HWF�



([HUFLVHV

����������$

� 6HOHFW D VXLWDEOH QDPH DQG FOLFN WKH /DJUH�6DYH EXWWRQ�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� *R EDFN WR WKH ILUVW ZLQGRZ LQ WKH ZL]DUG DQG GLVSOD\
&DOLEUDWHG 3RVLWLRQV LQVWHDG RI ,QLWLDO 3RVLWLRQV�

� &RPSDUH WKH SRVLWLRQV�

� *R WR WKH ILQDO SDJH LQ WKH ZL]DUG DJDLQ E\ FOLFNLQJ WKH
1HVWH�1H[W EXWWRQ WKUHH WLPHV�



([HUFLVHV

����������$

������ /,&��FKDQQHO DQG 7XUQ DUDRXQG GHOD\
7KH /%/ LQWHUURJ FKDQQHO SDUDPHWHU VHWV WKH FKDQQHO QXPEHU WR
EH XVHG WR LQWHUURJDWH WKH WUDQVSRQGHU DUUD\ GXULQJ /%/
SRVLWLRQLQJ�$OO WKH WUDQVSRQGHUV LQ WKH DUUD\ZLOO EH LQWHUURJDWHG
VLPXOWDQHRXVO\ XVLQJ WKLV FKDQQHO� ,QIRUPDWLRQ DERXW WKH
FKDQQHO LV WUDQVIHUHG WR HDFK WUDQVSRQGHU ZKHQ VHW WR WKH /%/
SRVLWLRQLQJ PRGH� 7KH FKDQQHO LV DEEUHYLDWHG WR /,& LQ VRPH
WDEOHV�
7KH /,& FKDQQHO KDV HLWKHU RGG RU HYHQ ILUVW GLJLW LQ WKH WZR GLJLW
FKDQQHO FRGH� GHSHQGLQJ RQ WKH ILUVW GLJLW RI WKH WUDQVSRQGHUV�
(�J� LI/2&�����KDV FKDQQHOV %����%��� WKH/,& FKDQQHO FDQEH%��
�(9(1�� 7KH VHFRQG GLJLW RI WKH FKDQQHO QXPEHU GRHV QRWPDWWHU�

� (QWHU %�� DV /,&�
� ,Q WKH 3RVLWLRQ GHSWK SDUDPHWHU \RX HQWHU WKH WUDQVGXFHUV

GHSWK�
� 3ODFH WKH FXUVRU DERYH WKH $UUD\ 7$' WDE� FOLFN ULJKW PRXVH

EXWWRQ DQG FOLFN DW 6XJJHVW WR OHW WKH V\VWHP ILQG WKH EHVW
WXUQDURXQG GHOD\V IRU WKLV DUUD\�

� &OLFN WKH 6KRZ EXWWRQ WR JHW WKH JUDSKLFDO SUHVHQWDWLRQ RI
ZKHUH ZH FDQ H[SHFW FROOLVLRQV ZLWK WKHVH WXUQDURXQG GHOD\V�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� 0RYH WKH ZLQGRZ WR VHH WKH FROOLVLRQV LQ WKH GLVSOD\�

:KHQ SRVLWLRQLQJ \RXZLOO KDYH QR FROOLVLRQV DV ORQJ DV WKHYHVVHO
LV LQVLGH WKH DUUD\�



([HUFLVHV

����������$

������ 6HW WR /%/ 3RVLWLRQLQJ PRGH
7KH WUDQVSRQGHUV DUH QRZ LQ /%/ FDOLEUDWLRQ PRGH� :H KDYH WR
VHW WKHP WR /%/ SRVLWLRQ PRGH EHIRUH EHIRUH ZH FDQ VWDUW WKH
SRVLWLRQLQJ�

� 6HW DOO WUDQVSRQGHUV LQ /%/ SRVLWLRQ PRGH E\ FOLFNLQJ WKH 6HW
DOO LQ /%/ SRVLWLRQ PRGH EXWWRQ�

� 5HSHDW IRU DOO WKH ORFDWLRQV�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� :KHQ \RX KDYH GRQH LW IRU DOO RI WKH WUDQVSRQGHUV FOLFN WKH
)XOOI¡U�&RPSOHWH EXWWRQ�



([HUFLVHV

����������$

������ 6WDUW /%/ SRVLWLRQLQJ
,Q WKLV VLPXODWRU ZH PDQXDOO\ KDYH WR WXUQ RII WKH 66%/
SRVLWLRQLQJ IRU WKH WUDQVSRQGHUV ZH DUH XVLQJ� $W \RXU RZQ
YHVVHO WKLV ZLOO DXWRPDWLFDOO\ EH GRQH E\ WKH V\VWHP�

� 'HDFWLYDWH DOO RI WKH WUDQVSRQGHUV�

� 0DNH VXUH WKDW \RX LQ XSSHU OHIW ZLQGRZ KDYH 3RODU FKHFNHG�
WKDW 1RUWK RULHQWDWLRQ DQG %HDULQJ IURP LV VHOHFWHG DQG WKDW
3RVLWLRQ�/%/5DQJH�*\UR DQG958 YDOXHVZLOO EHSUHVHQWHG�



.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ

��� �������$

� 6WDUW /%/ SRVLWLRQLQJ E\ VHOHFWLQJ /%/ SRVLWLRQLQJ IURP WKH
3RVLWLRQLQJ PHQX�

$ QHZ ZLQGRZ ZLWK VRPH SDUDPHWHUV DQG FKHFN ER[HV ZLOO
DSSHDU�

)URP WKH ,QWHUURJ� ,QWHUYDO SDUDPHWHU \RX VHW WKH LQWHUURJDWLRQ
UDWHZKLFK WKH WUDQVSRQGHU DUUD\ LV WR EH LQWHUURJDWHG GXULQJ/%/
SRVLWLRQLQJ� 7KH IDVWHVW LQWHUURJDWLRQ UDWH SRVVLEOH LV WKH
PD[LPXP WXUQDURXQG GHOD\ SOXV WKH SURSDJDWLRQ WLPH RI WKH
VRXQG LQ WKH ZDWHU� ,I WKH V\VWHP LV QRW UHFHLYLQJ RQH RU PRUH
UHSOLHV� WKH XSGDWH UDWH ZLOO EH PD[LPXP 7$' SOXV WKH WLPH WR
UHDFK PD[ UDQJH VHW LQ WKH 'HIDXOW SDUDPHWHUV VXEPHQX�

7KH 7UDQVPLW SRZHU SDUDPHWHU VHWV WKH SRZHU WR EH XVHG E\ WKH
+35�+L3$3 V\VWHP ZKHQ LQWHUURJDWLQJ WKH WUDQVSRQGHU DUUD\�
7KH SRZHU OHYHO UHTXLUHG ZLOO GHSHQG RQ WKH GLVWDQFH WR WKH
IXUWKHVW WUDQVSRQGHU� +LJK VKRXOG EH VHOHFWHG IRU UDQJHV LQ WKH
DUHD ��������P� 0D[ FDQ EH XVHG IRU ORQJHU DQG /RZ IRU VKRUWHU
UDQJHV�

7KH SDUDPHWHU $XWR H[FOXGH HQDEOHV \RX WR H[FOXGH LQDFFXUDWH
PHDVXUHPHQWV IURP WKH SRVLWLRQ FDOFXODWLRQ



([HUFLVHV

����������$

7KH 5DQJH GHVNHZ SDUDPHWHU VZLWFKHV RQ DQG RII WKH GHVNHZ
IXQFWLRQ� :KHQ 21� WKH +35 V\VWHP FRPSHQVDWHV IRU WKH
PRYHPHQW RI WKHYHVVHO RU529GXULQJ WKH LQWHUURJDWLRQ RI WKH73
DUUD\� 7KH UDQJHV DUH PRGLILHG WR EH DV FORVH DV SRVVLEOH WR WKH
UDQJHV WKDW ZRXOG KDYH EHHQ PHDVXUHG LI WKH YHVVHO RU 529 KDG
QRW PRYHG�

7KH 7UDQVGXFHU SDUDPHWHU LV XVHG WR VSHFLI\ WKH WUDQVGXFHU WR EH
XVHG E\ WKH WUDQVFHLYHU VHOHFWHG� 7KH UHPDLQLQJSDUDPHWHUV LQ WKH
VXEPHQX DSSO\ WR WKH WUDQVGXFHU VHOHFWHG�

)URP WKH /RFDWLRQV SDUDPHWHU \RX VHOHFW WKH WUDQVSRQGHU
ORFDWLRQV WKDW DUH WR EH XVHG IRU WKH FXUUHQW SRVLWLRQLQJ RSHUDWLRQ�
/RFDWLRQV QRW FKHFNHG ZLOO QRW EH XVHG LQ SRVLWLRQ FDOFXODWLRQ�
<RX DOVR VHOHFW LI \RX ZLOO XVH RQO\ UDQJHV RU ERWK UDQJHV DQG
DQJOHVZKHQ FDOFXODWLQJ WKHSRVLWLRQ� ,W LV DOVR SRVVLEOH WR XVHRQO\
VRPH RI WKH UDQJHV DQG DQJOHV�

� (QWHU � VHFRQGV DV ,QWHUURJ� LQWHUYDO� XVH DOO UDQJHV DQG DQJOHV�
XVH GHIDXOW YDOXHV DQG $XWR H[FOXGH�

� 5HPHPEHU WR HQWHU D WLFNPDUN LQ WKH$FWLYDWH FKHFN ER[ EHIRUH
\RX FOLFN WKH 2. EXWWRQ�
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'XULQJ SRVLWLRQLQJ WKH +L3$3�+35 V\VWHP QRUPDOO\ PHDVXUHV
PRUH UDQJHV DQG 66%/ GLUHFWLRQV WKDQ QHFHVVDU\� $IWHU KDYLQJ
FDOFXODWHG WKH SRVLWLRQ� LW FKHFNV KRZ ZHOO WKH PHDVXUHG UDQJHV
DQG GLUHFWLRQV ILW ZLWK WKH SRVLWLRQ� 0HDVXUHPHQWV REYLRXVO\
ZURQJ PD\ EH DXWRPDWLFDOO\ H[FOXGHG ZKHQ WKH SRVLWLRQ LV
FDOFXODWHG DJDLQ�

7KH $326 FDOFXODWHV UHVLGXDOV RI DOO PHDVXUHPHQWV� DQG WKH
XQFHUWDLQW\ RI WKH /%/ SRVLWLRQ

7KH XQFHUWDLQW\ RI WKH ORFDO /%/ SRVLWLRQ FDOFXODWHG� GHSHQGV RQ
VHYHUDO IDFWRUV�

�� 7KH QXPEHU RI UDQJHV DQG 66%/ DQJOHV PHDVXUHG� DQG WKH
JHRPHWULFDO FURVVLQJV RI WKH YHFWRUV IURP WKH WUDQVSRQGHUV
WR WKH WUDQVGXFHU�

�� 7KH DFFXUDF\ ZLWK ZKLFK WKH UDQJHV DQG WKH DQJOHV DUH
PHDVXUHG�

�� 7KH XQFHUWDLQW\ RI WKH VRXQG YHORFLW\ SURILOH XVHG� <RX
LQVHUW WKLV XQFHUWDLQW\ LQ D PHQX�

�� 7KH XQFHUWDLQW\ RI WKH FDOLEUDWHG SRVLWLRQV RI WKH
WUDQVSRQGHUV LQ WKH DUUD\�



([HUFLVHV
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7KH SRVLWLRQV SUHVHQWHG DUH�

�� 9HVVHO SRVLWLRQ UHODWLYH WKH RULJLQ RI WKH /%/ DUUD\�

¾ 5DQJH

¾ %HDULQJ

¾ 'HSWK �� GHSWK PHDQV WKDW &* LV EHORZ WKH VXUIDFH�

�� 1XPEHU RI PHDVXUHPHQWV WR JHW WKH SRVLWLRQ�

¾ 7RW� �WULHG WR GR DV PDQ\ PHDVXUHPHQWV DV WKLV YDOXH�

¾ 'RQH �GLG DV PDQ\ PHDVXUHPHQWVDV WKLV YDOXH�

¾ 8VHG �XVHG DV PDQ\ PHDVXUHPHQWV DV WKLV YDOXH�

¾ 506 UHVLG �PHDQ UHVLGXDO EHWZHHQ PHDVXUHG DQG
FDOFXODWHG UDQJHV�

�� )RU HDFK ORFDWLRQV�

¾ 5DQJH �6ODQW UDQJH� QRW WKH KRUL]RQWDO UDQJH�

¾ 5HVLGXDO �PHDVXUHG UDQJH PLQXV FDOFXODWHG UDQJH�

¾ 6WDWXV �2N� 7LPHRXW� ([FOXGHG�
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%ODQN SDJH
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%ODQN SDJH
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%ODQN SDJH



2WKHU QRWHV

����������$

� 27+(5 127(6
,Q WKLV FKDSWHU \RX PLJKW ILQG RWKHU QRWHV RI LQWHUHVW�
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%ODQN SDJH



2WKHU QRWHV
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%ODQN SDJH
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%ODQN SDJH
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&RXUVH 7UDLQLQJ *XLGH �� 2SHUDWRU &RXUVH
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&RXUVH 7UDLQLQJ *XLGH �� 2SHUDWRU &RXUVH

.RQJVEHUJ 6LPUDG $326 � 66%/ 	 /%/ 2SHUDWLRQ
&RXUVH 7UDLQLQJ *XLGH �� 2SHUDWRU &RXUVH


