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7KH�FRVW�HII HFWLYHQHVV�RI� VRODU�Z DWHU�KHDWLQJ� LQ�2 UHJRQ�LV�FORVHO\� WLHG�WR�WKH�
LQLWLDO�FRVW�RI� WKH�V\ VWHP �� : LWK�WKH�UHGXFWLRQ�RI� WD[� FUHGLWV�� ORZ� FRVW��
GRLW\ RXUVHOI� VRODU�V\ VWHP V�DUH�HP HUJLQJ� DV�D�FRVW� HII HFWLYH�P HDQV�RI� KHDWLQJ�
Z DWHU�� �

7KHUH�DUH�YDULRXV�W\ SHV�RI� VRODU�Z DWHU�KHDWLQJ� V\ VWHP V�� WKH�VLP SOHVW�DUH�
SDVVLYH�� EDWFK�� RU�� LQWHJUDO�� V\ VWHP V�� 7KHVH�V\ VWHP V�SUHKHDW�FROG�FLW\� RU�
Z HOO�Z DWHU�EHIRUH�LW�HQWHUV�WKH�FRQYHQWLRQDO�GRP HVWLF�Z DWHU�KHDWHU�� ) LJXUH���
VKRZ V�WKH�EDVLF�SOXP ELQJ� FRQILJXUDWLRQ�� %HFDXVH�EDWFK�FROOHFWRUV�GR�QRW�
UHTXLUH�SXP SV�DQG�FRQWUROV�� WKH\� DUH�LGHDO�IRU�ORZ� FRVW�GRLW\ RXUVHOI� VRODU�
Z DWHU�KHDWLQJ� V\ VWHP V�� 7KLV�( QHUJ\� QRWH�H[ SODLQV�KRZ� WR�EXLOG�DQG�LQVWDOO�D�
EDWFK�VRODU�Z DWHU�KHDWHU�VLP LODU�WR�RQH�VKRZ Q�LQ�) LJXUH�� �� �

�

7KH�2 68� EDWFK�FROOHFWRU�Z DV�GHVLJQHG�WR�EH�FRVW�HII HFWLYH�� , I� VHFRQG�KDQG�
Z DWHU�KHDWHUV�DQG�SDWLR�GRRU�JODVV�LV�XVHG�� HDFK�FROOHFWRU�FRVWV�OHVV�WKDQ�
���� �� 7KH�FROOHFWRU�FDQ�HDVLO\� EH�FRQVWUXFWHG�IURP� RII� WKH�VKHOI� P DWHULDOV�
DQG�FRPP RQ�KDQG�WRROV�� $Q�LQVWDOOHG�V\ VWHP� Z LWK�WZ R�FROOHFWRUV�FRVWV�DERXW�
���� �� EXW�FRVWV�GR�YDU\� GHSHQGLQJ� RQ�WKH�\ RXU�SDUWLFXODU�VLWXDWLRQ�� �



7R�NHHS�WKH�FRVW�RI� WKH�V\ VWHP� GRZ Q�WKHVH�FROOHFWRUV�Z HUH�GHVLJQHG�DURXQG�
UHF\ FOHG���� JDOORQ�HOHFWULF�KRW�Z DWHU�KHDWHU�WDQNV�DQG�D�VLQJOH�SDQH�SDWLR�
JODVV�� 7KHVH�WZ R�LWHP V�GLFWDWHG�WKH�VL] H�RI� WKH�FROOHFWRU�� $� FUDGOH�VXSSRUWV�
WKH�WDQN�DQG�OHJV�P DGH�IURP� � [ � 
V�� $� SO\ Z RRG�ER[� VXUURXQGV�WKH�FUDGOH�DQG�
WDQN�DQG�VHUYHV�WR�KROG�WKH�LQVXODWLRQ�DQG�JOD] LQJ� LQ�SODFH�� 7KH�FROOHFWRU�Z DV�
GHVLJQHG�WR�DYRLG�Z DVWHG�P DWHULDO�� DQG�FRP SOLFDWHG�FXWWLQJ� DQG�DVVHP EO\�
RSHUDWLRQV�� �

$� VKHHW�RI� VHOHFWLYH�VXUIDFH�VXFK�DV�� 6XQVSRQJH��� LV�UHFRPP HQGHG�RQ�WKH�
XSSHU�IDFH�RI� WKH�WDQNV�WR�LQFUHDVH�WKH�SHUIRUP DQFH�RI� WKH�FROOHFWRUV�� <RX�
SUREDEO\� KDYH�WR�RUGHU�WKH�VHOHFWLYH�VXUIDFH�WKURXJK�WKH�P DLO�� �

1 R�IUHH] H�SURWHFWLRQ�Z DV�DGGHG�WR�WKH�V\ VWHP �� WKH�Z DWHU�P DVV�LQ�WKH�WDQN�
FRXSOHG�Z LWK�WKH�XVH�RI� LQVXODWHG�SRO\ EXWO\ HQH�SLSLQJ� UHVXOWHG�LQ�D�IUHH] H�
WROHUDQW�V\ VWHP �� 8 QGHU�H[ WUHP H�FROG�FRQGLWLRQV�WKH�SRO\ EXW\ OHQH�SLSHV�
EHWZ HHQ�WKH�FROOHFWRU�DQG�WKH�KHDWHG�SRUWLRQV�RI� WKH�KRXVH�Z LOO�IUHH] H�� EXW�
Z LOO�QRW�EXUVW�� : KHQ�IUR] HQ�SLSHV�GR�RFFXU�� VLP SOH�YDOYLQJ�� VKRZ Q�LQ�) LJXUH���
Z LOO�DOORZ� E\ SDVVLQJ� WKH�FROOHFWRUV�XQWLO�WKH�SLSHV�WKDZ �� <RX�P D\� Z LVK�WR�
E\ SDVV�WKH�V\ VWHP� GXULQJ� ' HFHP EHU�� -DQXDU\� DQG�) HEUXDU\ �� WR�DYRLG�IUHH] H�
XS�VLWXDWLRQV�XVLQJ� WKH�VDP H�YDOYLQJ�S URFHGXUHV�� �
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6HQLRU�2 68� P HFKDQLFDO�
HQJLQHHULQJ� VWXGHQWV�WHVWHG�
WKH�FROOHFWRUV�� 7HVW�UHVXOWV�
LQGLFDWHG�D�WZ R�FROOHFWRU�
V\ VWHP� Z RXOG�VDYH�DERXW����
SHUFHQW�RI�D� W\ SLFDO�IDP LO\ 
V�
DQQXDO�Z DWHU�KHDWLQJ� HQHUJ\�
FRVWV�� 7KH�KHDWHU�SURYLGHV�
P XFK�OHVV�RI� WKH�Z DWHU�
KHDWLQJ� HQHUJ\� UHTXLUHP HQWV�
LQ�WKH�Z LQWHU�WKDQ�LQ�WKH�
VXPP HU�� ) LJXUH��� HVWLP DWHV�
WKH�DQQXDO�GROODU�VDYLQJV�
IURP� D�WZ R�RU�WKUHH�FROOHFWRU�

V\ VWHP �� EDVHG�RQ�WKH�QXP EHU�RI� SHRSOH�XVLQJ� WKH�V\ VWHP �� 7KH�HVWLP DWHV�
DVVXP H�WKH�Z HDWKHU�FRQGLWLRQV�VLP LODU�WR�WKH�: LOODP HWWH�YDOOH\� DQG�WKH�XVH�
RI�DQ�HOHFWULF�Z DWHU�KHDWHU�Z LWK�HOHFWULFLW\� FRVWLQJ� �� FHQWV�SHU�N: K�� 7KH�
DQQXDO�VDYLQJV�Z LOO�XVXDOO\� SD\� IRU�WKH�LQVWDOOHG�V\ VWHP� LQ�WKUHH�WR�ILYH�\ HDUV�
Z LWKRXW�WD[� FUHGLWV�� Z KLFK�LV�D�VRXQG�LQYHVWP HQW�� , W�LV�XVXDOO\� QRW�FRVW�
HII HFWLYH�WR�H[ FHHG�WKUHH�EDWFK�FROOHFWRUV� �
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7KH�IROORZ LQJ� WKUHH�LP SRUWDQW�IDFWRUV�KDYH�WR�EH�FRQVLGHUHG�Z KHQ�ORFDWLQJ�
WKH�VRODU�FROOHFWRUV�� �

� �� 7KH�GLVWDQFH�EHWZ HHQ�WKH�EDWFK�FROOHFWRUV�DQG�WKH�H[ LVWLQJ� KRW�
Z DWHU�KHDWHU�VKRXOG�EH�NHSW�WR�D�P LQLP XP �� �

� �� &ROOHFWRUV�VKRXOG�KDYH�P LQLP DO�VKDGLQJ�� �

� �� &ROOHFWRUV�VKRXOG�EH�RSWLRQDOO\� RULHQWDWHG�� �

* URXQG�0 RXQWLQJ� DQG�6KRUW�3LSH�5 XQV��

: KHQ�FRQVLGHULQJ�GLII HUHQW�SODFHV�WR�ORFDWH�WKH�FROOHFWRU�� LW�LV�LP SRUWDQW�WR�
KH�DZ DUH�RI� WKH�GLVWDQFH�EHWZ HHQ�WKH�FROOHFWRUV�DQG�WKH�H[ LVWLQJ� Z DWHU�
KHDWHU�� 7KH�ORQJHU�WKH�UXQ�WKH�P RUH�KHDW�Z LOO�EH�ORVW�IURP� SLSLQJ�� HYHQ�LI� WKH�
SXSDH�DUH�LQVXODWHG�� �

%DWFK�FROOHFWRUV�DUH�KHDY\ �� WKH�LGHDO�VLWXDWLRQ�LV�WR�KDYH�WKHP� VLWXDWHG�RQ�
WKH�JURXQG�QHDU�WKH�H[ LVWLQJ� Z DWHU�KHDWHU�� $� VKRUW�UXQ�RI� SLSH�WR�WKH�
FROOHFWRU�LV�WKHQ�SRVVLEOH�� �

%DWFK�FROOHFWRUV�FDQ�EH�URRI� P RXQWHG�� EXW�FDUH�P XVW�EH�WDNHQ�WR�LQVXUH�WKDW�
WKH�URRI� VWUXFWXUH�FDQ�VXSSRUW�WKH�ORDG�� 5 RRI� P RXQWLQJ� VKRXOG�RQO\� EH�
FRQVLGHUHG�LI�DOO�JURXQG�P RXQWLQJ�S RVVLELOLWLHV�KDYH�EHHQ�H[ KDXVWHG�� $�
VWUXFWXUDO�HQJLQHHU�VKRXOG�EH�FRQVXOWHG�EHIRUH�P RXQWLQJ�E DWFK�FROOHFWRUV�RQ�
D�URRI�� �

2 SWLP DO�&ROOHFWRU�2 ULHQWDWLRQ��

7KH�FROOHFWRU�VKRXOG�EH�RULHQWDWHG�� DV�QHDU�WR�WUXH�VRXWK�DV�SRVVLEOH�� KXH�
DQ\� RULHQWDWLRQ�Z LWKLQ���� GHJUHHV�RI� WUXH�VRXWK�LV�VXLWDEOH�� %DWFK�FROOHFWRUV�
ORVH�P RUH�KHDW�RYHU�QLJKW�WKDQ�DFWLYH�V\ VWHP V�� WKLV�LV�HVSHFLDOO\� WKH�FDVH�LQ�
WKH�Z LQWHU�� %HFDXVH�RI� WKLV�� WKH�2 68� EDWFK�FROOHFWRU�LV�GHVLJQHG�WR�WDNH�P RUH�
DGYDQWDJH�RI� WKH�VXPP HU�VXQ�DQG�Z DUP� FRQGLWLRQV�� 7KH�FROOHFWRU�LV�VORSHG�
��� GHJUHHV�XS�IURP� OHYHO�� D�ORZ� DQJOH�FRP SDUHG�WR�P RVW�DFWLYH�VRODU�
FROOHFWRUV�� �



$ YRLG�3 DQHO�6 KDGLQJ� �

+ DYLQJ� WKH�FROOHFWRUV�LQ�WKH�VXQ�LV�E\�
IDU�WKH�P RVW�LP SRUWDQW�VLWLQJ� FULWHULD��
7R�GR�D�TXLFN�FKHFN�RQ�Z KHWKHU�RU�QRW�
WKH�SURSRVHG�ORFDWLRQ�IRU�WKH�
FROOHFWRUV�LV�VKDGHG�VHH�) LJXUH�� ��
0 RUH�DFFXUDWH�VLWH�DQDO\ VLV�P HWKRGV�
DUH�GHVFULEHG�LQ�( QHUJ\� 1 RWHV�
� 3ORWWLQJ� 6N\ OLQHV�� DQG�� ( DV\� 6N\ OLQH�
3ORWWHUV
�� �
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$IWHU�VHOHFWLQJ� WKH�DSSURSULDWH�
ORFDWLRQ�IRU�WKH�FROOHFWRU�� DQG�GLDOLQJ�
Z LWK�WKH�DSSOLFDEOH�EXLOGLQJ�S HUP LWV��
\ RX�DUH�UHDG\� WR�DVVHP EOH�WRROV�DQG�
EX\� P DWHULDOV�� 6HH�WKH�WRROV�DQG�
P DWHULDO�OLVWV�RQ�WKH�ODVW�SDJH�IRU�
GHWDLOV�� 7R�VDYH�WLP H�DQG�EOLVWHUV�� D�
YDULDEOH�VSHHG�HOHFWULF�GULOO�Z LWK�D�ELW�
WR�GULYH�VFUHZ V�LV�D�VWURQJO\�
UHFRPP HQGHG�� 0 DNH�VXUH�WKH�VFUHZ�
ELW�ILWV�WKH�VFUHZ� KHDG�� Z KLFK�P LJKW�
EH�HLWKHU�D�KH[� KHDG�DQG� RU�D�VORWWHG�
KHDG�� �

) LJXUH��� &KHFNLQJ� IRU�6KDGLQJ� �

6WHS��� 7R�FKHFN�IRU�VKDGLQJ�� VWDQG�
Z KHUH�\ RX�SODQ�WR�ORFDWH�WKH�
FROOHFWRUV�� ) LQG�WUXH�VRXWK�RQ�D�
FRP SDVV�E\� VHWWLQJ� WKH�VRXWK�HQG�RI�
WKH�P DJQHWLF�QHHGOH�RQ���� GHJUHHV��
WUXH�VRXWK�Z LOO�EH�DW����� GHJUHHV�RQ�
WKH�FRP SDVV�� VHH�6WHS��� LOOXVWUDWLRQ� ��
7KLV�SURFHGXUH�P LJKW�EH�RII�D�I HZ�
GHJUHHV�LQ�VRP H�SDUWV�RI� 2 UHJRQ�� EXW�
LW�LV�FORVH�HQRXJK�IRU�VLWLQJ�S XUSRVHV�� �

6WHS��� ) DFLQJ� VRXWK�� KROG�\ RXU�DUP V�
RXW�VR�WKH\� DUH�DW�ULJKW�DQJOH�� VHH�



6WHS��� LOOXVWUDWLRQ� �� 3LFN�FXW�D�UHIHUHQFH�SRLQW�LQ�OLQH�Z LWK�HDFK�DUP �� �

6WHS��� 0 DNH�D�ILVW�� UDLVH�WKH�ILVW�VR�WKDW�LW�LV�HYHQ�Z LWK�WKH�WRS�RI� \ RXU�KHDG�
� VHH�6WHS��� LOOXVWUDWLRQ� �� �

�6WHS��� . HHSLQJ� \ RXU�ILVW�DW�WKLV�DQJOH�� VZ LQJ� LW�IURP� RQH�UHIHUHQFH�SRLQW�WR�
WKH�RWKHU�� 7KH�DUHD�DERYH�\ RXU�ILVW�WKURXJKRXW�WKLV�DUF�VKRXOG�EH�IUHH�IURP�
REVWUXFWLRQV�VXFK�DV�WUHHV�� EXLOGLQJV�� LQFOXGLQJ� \ RXU�KRXVH�� RU�VWHHS�KLOOV��
8 WLOLW\� SROHV�DQG�Z LUHV�XVXDOO\� GR�QRW�SUHVHQW�D�VKDGLQJ�S UREOHP �� , I� WKHUH�DUH�
REVWUXFWLRQV�� WU\� DQRWKHU�ORFDWLRQ�� �

3 5 ( 3 $ 5 (� : $ 7 ( 5� 7$ 1 .� �

5 HP RYH�GUDLQ�YDOYH�� QLSSOHV�� WKHUP RVWDW�DQG�Z LULQJ� � EXW�QRW�HOHP HQWV� ��
5 HP RYH�VKHHW�P HWDO�VKHOO�DQG�LQVXODWLRQ�� , I�D� VHFRQGKDQG�WDQN�LV�EHLQJ�
XVHG�� SUHVVXUH�WHDW�LW�IDU�OHDNV�� 7R�SUHVVXUH�WHDW�GR�WKH�IROORZ LQJ� VWHSV�

� �� 6FUHZ� D�� �� JDOYDQL] HG�QLSSOH�LQWR�WKH�GUDLQ�DW�WKH�ERWWRP� RI�
WKH�WDQN�� : UDS�7HIORQ�WDSH�DURXQG�SLSH�WKUHDGV�� 6FUHZ� D�KRVH�
ELE�WR�QLSSOH� �

� �� 3OXJ� WKH�HQWLUH�LQOHW�KROHV�DW�WKH�WRS�RI� WKH�WDQN�H[ FHSW�RQH�
Z LWK�� � � �� JDOYDQL] HG�SOXJV� �

� �� &RQQHFW�JDUGHQ�KRVH�WR�Z DWHU�VXSSO\� DQG�KRVH�ELE�DW�WKH�
ERWWRP� RI� WKH�WDQN�� ) LOO�WDQN�Z LWK�Z DWHU�XQWLO�IORZ LQJ� RXW�WKH�WRS�
RI� WKH�WDQN�� 7XUQ�RII� Z DWHU��

� �� 3OXJ� UHP DLQLQJ� LQOHW�KROH�Z LWK�SOXJ� DQG�WXUQ�Z DWHU�EDFN�RQ� �

� �� / RRN�IRU�OHDNV�� / HDNV�DURXQG�HOHP HQWV�FDQ�VRP HWLP HV�EH�
IL[ HG�Z LWK�D�QHZ� JDVNHW�� / HDNV�DURXQG�WKH�EDVH�RI� WKH�XQLW�DUH�
EH\ RQG�UHSDLU�� , I� WKHUH�DUH�QR�OHDNV�GUDLQ�WDQN�DQG�UHP RYH�KRVH�
ELE�IURP� GUDLQ�QLSSOH�� �

8 QVFUHZ� DQRGH�URG�DW�WKH�WRS�RI� WKH�WDQN�DQG�FKHHN�LWV�FRQGLWLRQ�� UHSODFH�LI�
QHFHVVDU\ �� 5 HP RYH�DQ\� UXVW�RQ�WKH�WDQN�Z LWK�VDQGSDSHU�� 6SUD\� WDQN�Z LWK�
KLJK�WHP SHUDWXUH�IODW�EODFN�VWRYH�SDLQW��

' HWHUP LQH�WKH�LQOHW�KROH�LQ�WKH�WRS�RI� WKH�WDQN�� 6HOHFW�WKH�LQOHW�KROHV�Z KLFK�LV�
RQ�WKH�RSSRVLWH�VLGH�RI� WKH�WDQN�IURP� WKH�WDQN�GUDLQ�DQG�VFUHZ� LQWR�LW�D�� ��
JDOYDQL] HG�QLSSOH�� 6FUHZ� DQ�HOERZ� RQ�WKH�HQG�RI� WKH�QLSSOH�� 6FUHZ� D��� ��
QLSSOH�LQWR�HOERZ� DQG�URWDWH�XQWLO�WKH�QLSSOH�LV�LQ�OLQH�Z LWK�WKH�WDQN
V�GUDLQ��



$OO�WKH�LQOHWV�DW�WKH�WRS�RI� WKH�WDQN�VKRXOG�SOXJJ HG�H[ FHSW�IRU�WKH�RQH�Z LWK�
WKH�QLSSOH�� 6HH�) LJXUH�� � �� �

6HOHFWLYH�VXUIDFH�LQFUHDVHV�WKH�FROOHFWRU
V�SHUIRUP DQFH�� , W�VKRXOG�EH�DSSOLHG�
MXVW�EHIRUH�WKH�WDQN�LV�LQVWDOOHG�LQ�WKH�FROOHFWRU�IRU�WKH�ILQDO�WLP H�� 7KLV�DYRLGV�
GDP DJLQJ� WKH�VHOHFWLYH�VXUIDFH�Z KLOH�KDQGOLQJ� WKH�WDQN�GXULQJ� WKH�
FRQVWUXFWLRQ�RI� WKH�FROOHFWRU�� 7KH�VHOHFWLYH�VXUIDFH�VKRXOG�EH�DSSOLHG�WR�WKH�
IRUZ DUG�IDFLQJ� KDOI� RI� WKH�WDQN�� 6HH�) LJXUH�� � � �

�
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7KH�FROOHFWRU�FRQVWUXFWLRQ�VHTXHQFH�LV�VHW�RXW�LQ�HDV\� WR�IROORZ� JUDSKLFDO�
VWHSV�RQ�WKH�QH[ W�ILYH�SDJHV�� &URVV�VHFWLRQDO�GUDZ LQJV�RI� WKH�FROOHFWRU�RQ�
SDJH���� DQG���� VKRXOG�DOVR�EH�UHIHUUHG�WR�� %XLOGLQJ� WZ R�FROOHFWRUV�VKRXOG�EH�
D�Z HHNHQG�SURMHFW�� 2 QH�SHUVRQ�FRXOG�EXLOG�WKH�FROOHFWRU�� EXW�WZ R�P DNH�
WKLQJV�D�ORW�HDVLHU�� , QVWDOOLQJ� WKH�V\ VWHP� WDNHV�WZ R�SHRSOH�� 6WHSV��� WKRXJK���
FDQ�EH�GRQH�FRQYHQLHQWO\� RQ�D�EHQFK�OHYHO�� EXW�DIWHU�WKDW�LW�LV�HDVLHU�WR�VHW�
WKH�FROOHFWRU�EDVH�RQ�D�ORZ HU�Z RUNLQJ� VXUIDFH�� VXFK�DV�VDZ� KRUVHV�RU�ER[ HV��
EHWZ HHQ��� �� DQG��� �� KLJK�� �
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: LWK�WKH�P DMRU�FRP SRQHQWV�LQ�SODFH�� WKH�FROOHFWRU�DQG�KRW�Z DWHU�KHDWHU�� \ RX�
FDQ�QRZ� EHJLQ�SOXP ELQJ� WKHP� WRJHWKHU�� 7KH�� WRROV�UHTXLUHG�DUH�OLVWHG�RQ�
SDJH��� �� �

( [ DP LQH�WKH�( [ LVWLQJ� : DWHU�+ HDWLQJ� 6 \ VWHP� �

%HIRUH�VWDUWLQJ�� EHFRP H�IDP LOLDU�Z LWK�\ RXU�H[ LVWLQJ� KRW�Z DWHU�KHDWHU�� 7KHUH�
Z LOO�SUREDEO\� EH�DW�OHDVW�WKUHH�SLSHV�FRQQHFWHG�WR�WKH�Z DWHU�KHDWHU�� �

/ RRN�RQ�WKH�WRS�RI� WKH�KHDWHU�IRU�� KRW�� DQG�� FROG�� ODEHOV�Z KHUH�SLSHV�HQWHU�
WKH�KHDWHU�� ) LQG�WKH�KRW�Z DWHU�SLSH�� Z KLFK�FRQQHFWV�WKH�KRW�Z DWHU�KHDWHU�WR�
WKH�YDULRXV�KRW�Z DWHU�IDXFHWV�LQ�\ RXU�KRXVH�� 7KH�SLSH�GUDZ V�Z DWHU�IURP �WKH�
WRS�RI� WKH�WDQN�Z KHUH�WKH�Z DWHU�LV�KRWWHVW�� �

) LQG�WKH�SUHVVXUH�UHOLHI� SLSH�FDQLQJ� RXW�RI� WKH�WDQN�� , W�LV�ORFDWHG�HLWKHU�DW�WKH�
WRS�RI� WKH�WDQN�RU�RQ�WKH�DLGH�RI� WKH�WDQN�QHDU�WKH�WRS�� 7KLV�SLSH�LV�XVXDOO\�
YHU\� VKRUW�� 6FUHZ HG�RQ�WKH�HQG�RI� WKLV�LV�D�SUHVVXUH�UHOLHI� YDOYH�� 7KLV�YDOYH�LV�
WKH�VDIHW\� P HFKDQLVP� WKDW�SUHYHQWV�WKH�WDQN�IURP� H[ SORGLQJ� LI� WRR�P XFK�
SUHVVXUH�EXLOGV�XS�� 7KHUH�P LJKW�EH�D�SLSH�DWWDFKHG�WR�WKH�UHOLHI� YDOYH�
GHVLJQHG�WR�FDUU\� RII� WKH�VWHDP� RU�VXSHUKHDWHG�Z DWHU�LQ�WKH�HYHQW�RI� WKH�
SUHVVXUH�YDOYH�UHOHDVLQJ�� �

) LQG�WKH�FROG�Z DWHU�VXSSO\� SLSH�� ) ROORZ� WKLV�FROG�Z DWHU�SLSH�DZ D\� IURP� WKH�
WDQN�� WKHUH�VKRXOG�EH�D�JDWH�YDOYH�� YDOYH�� � �� ) LJXUH�� �� SDJH��� �� EHIRUH�WKH�
SLSH�GLVDSSHDUV�LQWR�D�Z DOO�RU�XQGHU�WKH�KRXVH�� &ORVLQJ� WKLV�YDOYH�VKXWV�RII�
WKH�LQFRP LQJ� FLW\� Z DWHU�DQG�UHOLHYHV�WKH�HQWLUH�KRW�Z DWHU�V\ VWHP� RI� WKH�FLW\�
Z DWHU�SUHVVXUH�� 7KLV�YDOYH�QHHGV�WR�EH�FORVHG�EHIRUH�DQ\� SOXP ELQJ� Z RUN�
VWDUWV�� � 1 RWH�� $OZ D\ V�WXUQV�RII� WKH�HOHFWULFLW\� RU�JDV�WR�WKH�KRW�Z DWHU�KHDWHU�
Z KHQHYHU�Z RUNLQJ� RQ�LW��� �

, W�LV�WKH�FROG�Z DWHU�VXSSO\� SLSH�WKDW�Z LOO�EH�WDSSHG�LQWR�Z KHQ�LQVWDOOLQJ� WKLV�
EDWFK�FROOHFWRU�� 6RP H�KRW�Z DWHU�KHDWHUV�KDYH�RQO\� WKH�KRW�DQG�FROG�LQOHWV��
WKH�UHOLHI� YDOYH�EHLQJ�S ODFHG�LQ�WKH�KRW�Z DWHU�OLQH�OHDGLQJ� WR�WKH�KRXVH�� $�
VRODU�KRRNXS�FDQ�EH�GRQH�HTXDOO\� Z HOO�Z LWK�HLWKHU�V\ VWHP �� �

7DSSLQJ� LQWR�WKH�FROG�Z DWHU�VXSSO\� OLQH��

) RU�HDVH�RI� LQVWDOODWLRQ�DQG�IUHH] H�WROHUDQFH�� DOO�RI� WKH�QHZ� SOXP ELQJ� VKRXOG�
EH�GRQH�Z LWK�� � �� LQFK�SRO\ EXW\ OHQH�SLSH�� %HIRUH�P DNLQJ� ILQDO�SOXP ELQJ�
FRQQHFWLRQV�EHWZ HHQ�WKH�YDULRXV�FRP SRQHQWV�LQ�WKH�V\ VWHP �� LW�LV�VWURQJO\�
UHFRPP HQGHG�WKDW�DOO�WKH�SLSHV�DQG�ILWWLQJ�E H�DVVHP EOHG�WR�HQVXUH�SURSHU�ILW�
%( ) 2 5 (� WKH\� DUH�FRQQHFWHG�XS�� �



5 HIHU�WR�) LJXUH��� DV�WKH�QHZ� SOXP ELQJ� UHTXLUHP HQWV�DUH�H[ SODLQHG�� %HWZ HHQ�
JDWH�YDOYH�� �� Z KLFK�VKXWV�RII� WKH�FLW\� Z DWHU�SUHVVXUH�� DQG�WKH�FROG�HQWU\�
RSHQLQJ� WR�WKH�Z DWHU�KHDWHU�� WZ R�7� ILWWLQJV�DQG�WKUHH�QHZ� JDWH�YDOYHV�� 1 RV��
� � � �� 	� � �� DV�VKRZ Q�RQ�) LJXUH��� P XVW�EH�LQVWDOOHG�� 9DOYHV�� �� DQG�� �� Z LOO�
QRUP DOO\� EH�RSHQ�� 9DOYH�� �� Z LOO�EH�FORVHG�� &ORVLQJ� YDOYH�� �� DQG�� �� DQG�
RSHQLQJ� YDOYH�� �� Z LOO�LVRODWH�WKH�HQWLUH�VRODU�V\ VWHP� IURP� WKH�FLW\� SUHVVXUH��
EXW�DOORZ� WKH�H[ LVWLQJ� KRW�Z DWHU�V\ VWHP� WR�IXQFWLRQ�� �

3OXP ELQJ� WR�WKH�%DWFK�&ROOHFWRU��

&ROG�&LW\� Z DWHU�Z LOO�JR�GLUHFWO\� WR�WKH�FROOHFWRU�� 7KH�FROG�Z DWHU�VXSSO\� SLSH�
JRLQJ� WR�WKH�FROOHFWRU�VKRXOG�VWDUW�DW�YDOYH�� �� DQG�UXQ�WR�WKH�LQOHW�QLSSOH�DW�
WKH�ORZ HU�HQG�RI� WKH�ILUVW�FROOHFWRU�� 7KH�UHWXUQ�SLSH�UXQ�EHWZ HHQ�WKH�EDWFK�
FROOHFWRU�DQG�WKH�H[ LVWLQJ� Z DWHU�KHDWHU�VWDUWV�IURP� WKH�QLSSOH�FRP LQJ� RXW�RI�
WKH�KLJK�HQG�RI� WKH�ODVW�EDWFK�FROOHFWRU�DQG�HQGV�DW�YDOYH�� � �� 9DOYH�� �� Z LOO�
QRUP DOO\� EH�RSHQ�� �

$� SUHVVXUH� WHP SHUDWXUH�UHOLHI� YDOYH�VKRXOG�EH�SODFHG�QHDU�YDOYH�� �� RQ�WKH�
FROOHFWRU�VLGH�RI� WKH�YDOYH�� , I� P RUH�WKDQ�RQH�FROOHFWRU�LV�XVHG�� WKH\� VKRXOG�EH�
SOXP EHG�LQ�VHULHV�� 7KH�XSSHU�RXWOHW�RI� WKH�ILUVW�FROOHFWRU�VKRXOG�EH�FRQQHFWHG�
WR�WKH�ORYHU�YDOHW�RI� WKH�QH[ W�FROOHFWRU�� VHH�) LJXUH�� � �� �

7KHUH�VKRXOG�EH�D�GUDLQ�YDOYH�� � � �� DW�WKH�HQG�RI� WKH�LQOHW�QLSSOH�RQ�HDFK�
FROOHFWRU�� 7KHLU�YDOYHV�DWH�XVHG�WR�GUDLQ�WKH�FROOHFWRUV�� 9DOYHV�� �� VKRXOG�EH�
RSHQHG�Z KHQ�GUDLQLQJ� WKH�WDQNV�WR�OHW�DLU�LQWR�WKH�V\ VWHP �� �

$� WKHUP RP HWHU�IRU�P RQLWRULQJ� WKH�SHUIRUP DQFH�RI� WKH�V\ VWHP� FDQ�EH�
LQVWDOOHG�� , W�VKRXOG�EH�SODFHG�LQ�WKH�UHWXUQ�OLQH�EHIRUH�LW�HQWHUV�WKH�KRW�Z DWHU�
KHDWHU�� 7KHUP RP HWHUV�XVXDOO\� FRP H�Z LWK�D�� � � �� P DOH�VFUHZ� ILWWLQJ� WKDW�
DOORZ V�HDV\� FRQQHFWLRQ�DW�D�W�ILWWLQJ� LQ�WKH�SOXP ELQJ�� �



�
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7KH�SHUIRUP DQFH�RI�D� VRODU�KRW�Z DWHU�V\ VWHP� LV�DGYHUVHO\� DIIHFWHG�E\� SRRUO\�
LQVXODWHG�SLSHV�DQG�VWRUDJH�WDQNV�� 7KLV�LV�SDUWLFXODUO\� WUXH�Z KHQ�SLSH�UXQV�
DUH�ORQJ� DQG�Z DWHU�KHDWHUV�VLW�LQ�XQKHDWHG�DUHDV�� �

, QVXODWLQJ� 3 LSHV��

$OO�SOXP ELQJ�E HWZ HHQ�WKH�VRODU�FROOHFWRU�DQG�Z DWHU�KHDWHU�P XVW�EH�LQVXODWHG��
, W�LV�HVSHFLDOO\� LP SRUWDQW�WKDW�DOO�RXWGRRU�SLSLQJ�E H�LQVXODWHG�� , Q�WKH�
: LOODP HWWH�9DOOH\ �� 5 � � �� LV�WKH�P LQLP XP� 5� YDOXH�UHFRPP HQGHG�� ) RU�&HQWUDO�
DQG�( DVWHUQ�2 UHJRQ�VLWHV�� D�P LQLP XP� RI� 5 �� VKRXOG�EH�XVHG�� 7R�H[ WHQG�
V\ VWHP� SHUIRUP DQFHV�LQWR�WKH�FROG�' HFHP EHU�DQG�-DQXDU\� P RQWKV�� FRQVLGHU�
DGGLQJ� D�OD\ HU�RI� 5 ��� ILEHUJODVV�EDWW�LQVXODWLRQ�WR�WKH�SLSH�LQVXODWLRQ�OLVWHG�
EHORZ �� %XU\ LQJ� LQVXODWHG�SLSH�EHORZ� WKH�IURVW�OLQH�FDQ�DOVR�UHGXFH�SLSH�
IUHH] LQJ� DQG�LP SURYH�WKH�ORRNV�RI� WKH�LQVWDOODWLRQ�HVSHFLDOO\� LI� WKH�FROOHFWRUV�
DUH�QRW�DGMDFHQW�WR�WKH�KRXVH�� $� Z DWHUSURRI� FRYHU�� VXFK�DV�IOH[ LEOH�EODFN�
SODVWLF�GUDLQSLSH�� VKRXOG�EH�XVHG�WR�FRYHU�ILEHUJODVV�LQVXODWLRQ�RU�EXULHG�
SLSHV�� �



7KHUH�DUH�VHYHUDO�W\ SHV�RI� SLSH�LQVXODWLRQ�DYDLODEOH�� 7KH�LQVXODWLRQ�Z LOO�EH�
P DGH�HLWKHU�WR�VOLGH�RYHU�WKH�SLSH�RU�WR�FODP S�DURXQG�LW�� , Q�HLWKHU�FDVH�� WKH�
LQVXODWLRQ�LV�DYDLODEOH�IRU�YDULRXV�SLSH�GLDP HWHUV�� 3LSH�LQVXODWLRQ�H[ SRVHG�WR�
WKH�Z HDWKHU�P XVW�EH�SURWHFWHG�� 7KH�IROORZ LQJ� WDEOH�LV�D�JXLGH�WR�VHYHUDO�
ORFDOO\� DYDLODEOH�SLSH�LQVXODWLRQV�� �

7\ SH�
%UDQG�
1 DP H�

5�
YDOXH� , QFK�

: DOO�
7KLFNQHVV�

: HDWKHU�
3URWHFWLRQ�

5 LJLG�) LEHUJODVV�
0 LFURORN�
��� �

� � � � � � �
QHHGV�39&�RU�
P HWDO�MDFNHW�

( ODVWRP HU�
$UP DIOH[�
5 XEVWD[ �

� � � � � � � � �
QHHGV�ODWH[� SDLQW�
RU�39&�RU�P HWDO�
MDFNHW�

3RO\ HWK\ OHQH�
� FORVHG�FHOO� �

=LSFRWH�
, P FRDIOH[� �

� � � � � � � � �
QHHGV�ODWH[� SDLQW�
RU�39&�RU�P HWDO�
MDFNHW��

8 UHWKDQH�
6RODU���
, QVXOWHF�

� � � � � � �
FRP HV�Z LWK�39&�
-DFNHW��

( ODVWRP HUV� �

( ODVWRP HU�LQVXODWLRQ�FRP HV�Z LWKRXW�VOLWV�DQG�VKRXOG�EH�SXW�RQ�WKH�SLSHV�DV�
WKH�SOXP ELQJ� LV�GRQH�� &XW�WKH�LQVXODWLRQ�WXEH�VOLJKWO\� ORQJHU�WKDQ�WKH�SLSH�WR�
EH�LQVXODWHG�� 6OLGH�RQWR�WKH�SLSH�DQG�MRLQ�E\ �EXWWLQJ�� 8 VH�YLVHJULSV�WR�KROG�
EDFN�WKH�LQVXODWLRQ�Z KLOH�VROGHULQJ�� 8 VH�WKH�P DQXIDFWXUHUV�UHFRPP HQGHG�
DGKHVLYH�WR�VHDO�WKH�MRLQWV�� ( ODVWRP HU�LQVXODWLRQV�Z LOO�KDYH�WR�EH�GRXEOH�
OD\ HUHG�WR�JHW�WKH�UHFRPP HQGHG�5 �� LQVXODWLRQ�YDOXHV�� : KHQ�OD\ HULQJ� WKH�
LQVXODWLRQ�LV�VXUH�WR�VWDJJ HU�WKH�SRLQWV�� ( ODVWRP HU�Z LOO�GHWHULRUDWH�UDSLGO\�
Z KHQ�H[ SRVHG�WR�Z HDWKHU�RU�VRLO�� 7KH\� P XVW�EH�SURWHFWHG�� , I� SDLQW�LV�XVHG�LW�
VKRXOG�QRW�EH�RLO�EDVH�HQG�LW�VKRXOG�EH�UHDSSOLHG�HYHU\� ��� \ HDUV�� �

) LEHUJODVV�� 8 UHWKDQH�DQG�, VRF\ DQXUDWH�� �

7KHVH�W\ SHV�RI� LQVXODWLRQ�FDQ�EH�ERXJKW�LQ�SUHIRUP HG�KDOYHV�� 7KH\� P XVW�EH�
SURWHFWHG�IURP� WKH�Z HDWKHU�E\� D�Z DWHUWLJKW�39&�RU�P HWDOOLF�MDFNHW�� 7KH�VOLWV�
LQ�WKH�MDFNHW�VKRXOG�EH�SRVLWLRQHG�RQ�WKH�GRZ QZ DUG�VLGH�RI� WKH�SLSHV�DQG�
WDSHG�RYHU�Z LWK�Z DWHU�SURRI�� Z HDWKHU�UHVLVWDQW�WDSH�� 3UHVVXUH�WHVWV�WKH�
SOXP ELQJ�E HIRUH�LQVXODWLQJ�� �



, QVXODWLQJ� 6 WRUDJ H�7DQNV��

7KH�Z DWHU�KHDWHU�WDQNV�VKRXOG�EH�LQVXODWHG�WR�DW�OHDVW�5 �� �� &KHFN�
P DQXIDFWXUHU�OLWHUDWXUH�WR�VHH�LI� WKH�WDQN�LV�DOUHDG\� LQVXODWHG�WR�WKLV�OHYHO�� , I�
QRW�� LW�LV�QHFHVVDU\� WR�DGG�DQ�LQVXODWLQJ� MDFNHW�� 5 ��� ILEHUJODVV�EDWWV��
Z UDSSHG�DURXQG�WKH�WDQN�DQG�VHFXUHG�Z LWK�GXFW�WDSH�� Z RUN�Z HOO�� 0 DQ\�
2 UHJRQ�XWLOLWLHV�SURYLGH�IUHH�Z DWHU�KHDWHU�Z UDS�VHUYLFHV�� �

2 3 ( 5 $ 7 , 2 1� $ 1 '� 0 $ , 1 7 ( 1 $ 1 &(� �

%DWFK�FROOHFWRUV�VWRUH�D�ODUJH�TXDQWLW\� RI� VRODU�KHDWHG�Z DWHU�LQ�WKH�FROOHFWRU�
LWVHOI�� 3HUIRUP DQFH�RI� WKH�EDWFK�V\ VWHP� LV�LP SURYHG�LI� KRW�Z DWHU�LV�XVHG�
GXULQJ� RU�DW�WKH�HQG�RI� WKH�GD\ �� 0 RUQLQJ� KRW�Z DWHU�XVDJH�LV�WKH�Z RUVW�
VLWXDWLRQ�� P XFK�RI� WKH�VRODU�KHDW�LV�ORVW�GXULQJ� WKH�QLJKW�� �

7KH�HQWLUH�VRODU�KRW�Z DWHU�V\ VWHP� VKRXOG�EH�LQVSHFWHG�DW�OHDVW�RQFH�D�\ HDU��
, I�D� WKHUP RP HWHU�KDV�EHHQ�LQVWDOOHG�WR�UHFRUG�VRODU�FROOHFWRU�RXWSXW�
WHP SHUDWXUHV�� SHULRGLF�FKHFNV�DUH�VXJJ HVWHG�� , I� WHP SHUDWXUHV�VHHP� ORZ ��
LQVSHFWLRQ�RI� WKH�V\ VWHP� LV�DGYLVHG�� �

&ROOHFWRUV��

7KH�JODULQJ� RI� WKH�FROOHFWRU�SDQHOV�VKRXOG�EH�FOHDQVHG�UHJXODUO\ �� $OO�H[ SRVHG�
Z RRG�VXUIDFHV�VKRXOG�EH�LQVSHFWHG�DQG�UHSDLQWHG�RU�UHSDLUHG�DV�QHHGHG�� �

3OXP ELQJ�

&KHFN�IRU�OHDNV�DURXQG�YDOYHV�DQG�ILWWLQJV�� &KHHN�SLSH�LQVXODWLRQ�WR�P DNH�
VXUH�LW�LV�WLJKW�DQG�KDV�QRW�GHWHULRUDWHG�� �

7DQNV�

' UDLQ�DQG�IOXVK�WDQNV�RQFH�D�\ HDU�� &KHFN�WDQN�LQVXODWLRQ�IRU�WLJKW�ILW�� �
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