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)25(:25'

%DFNJURXQG

7KH�DSSURDFK�OLJKWLQJ�LV�D�SDUW�RI�D�V\VWHP�DLPHG�WR�JLYH�WR�DQ�DSSURDFKLQJ
DLUFUDIW�WKH�UHTXLUHG�LQIRUPDWLRQ�IRU�D�VDIH�ODQGLQJ��7KH�SRVLWLRQLQJ�RI�WKH
DSSURDFK�OLJKWV�LV�WLJKWO\�UHJXODWHG�WDNLQJ�LQWR�DFFRXQW�ERWK�WKH�YLVLELOLW\
UHTXLUHPHQWV�DQG�WKH�ORFDO�JURXQG�FRQWRXU��7KH�LQWHUQDWLRQDOO\�DSSURYHG
VWDQGDUGV�FRQFHUQLQJ�WKH�DSSURDFK�OLJKWLQJ�V\VWHPV��VHW�E\�,&$2��KDYH�EHHQ
SXEOLVKHG�LQ�WKH�$QQH[����9RO�,��,QWHUQDWLRQDO�6WDQGDUGV�DQG�5HFRPPHQGHG
3UDFWLFHV��$HURGURPHV��$FFRUGLQJ�WR�WKH�VWDQGDUGV��WKH�PDVWV�XVHG�IRU�SODFLQJ�WKH
OLJKWV�WR�WKHLU�FRUUHFW�SRVLWLRQV�VKRXOG�EH�IUDQJLEOH�XSRQ�LPSDFW�

7KLV�GHVLJQ�JXLGH�KDV�EHHQ�ZULWWHQ�WR�DVVLVW�\RX�ZLWK�WKH�FUHDWLRQ�RI�DQ�DSSURDFK
OLJKWLQJ�V\VWHP�WKDW�ZLOO�HPSOR\�IUDQJLEOH�([HO�PDVWV��7KH�JXLGH�KDV�EHHQ
VSHFLILFDOO\�GHVLJQHG�VR�DV�WR�FRPELQH�WKH�HVVHQWLDO�UHTXLUHPHQWV�DQG
UHFRPPHQGDWLRQV�JRYHUQLQJ�WKH�GHVLJQ�RI�WKH�OLJKWLQJ�V\VWHP�ZLWK�WKH
GHWHUPLQDWLRQ�DQG�VHOHFWLRQ�SURFHVV�RI�WKH�UHTXLUHG�([HO�PDVWV��)RU�DQ�RSWLPXP
OLJKWLQJ�V\VWHP�WKHVH�WZR�QHHG�WR�EH�FRQVLGHUHG�VLPXOWDQHRXVO\��7KH�JXLGH�GRHV
QRW��KRZHYHU��GXSOLFDWH�DOO�WKH�LQIRUPDWLRQ�SURYLGHG�LQ�$QQH[����DQG�\RX�ZLOO�ILQG
LW�QHFHVVDU\�WR�UHIHU�WR�$QQH[����IURP�WLPH�WR�WLPH�GXULQJ�WKH�GHVLJQ�SURFHVV�
)XUWKHUPRUH��WKLV�JXLGH�KDV�EHHQ�PDGH�DV�FRPSOHWH�DV�SRVVLEOH��LQFOXGLQJ�DOO
LQIRUPDWLRQ�UHOHYDQW�WR�WKH�([HO�PDVWV��WKDW�LV�OLNHO\�WR�EH�UHTXLUHG�GXULQJ�WKH
GHVLJQ�SURFHVV�

8VLQJ�WKLV�JXLGH

7KH�EDVLF�SURFHVV�LV�GHVFULEHG�ERWK�LQ�D�IRUP�RI�D�FRQGHQVHG�JXLGH�DQG�GHWDLO
JXLGH��7KH�GHWDLO�JXLGH�LV�WDUJHWHG�SULPDULO\�IRU�WKRVH�GHVLJQHUV�QRW�SUHYLRXVO\
LQYROYHG�LQ�WKH�GHVLJQ�RI�DSSURDFK�OLJKWLQJ�V\VWHPV��EXW�LW�LV�DOVR�OLNHO\�WR�EH
KLJKO\�XVHIXO�WR�H[SHULHQFHG�GHVLJQHUV�QRW�IDPLOLDU�ZLWK�WKH�([HO�PDVW�FRQFHSW��7KH
FRQGHQVHG�JXLGH�LV�PHDQW�WR�EH�D�TXLFN�UHIHUHQFH�IRU�WKH�GHVLJQHUV�KDYLQJ
SUHYLRXV�H[SHULHQFH�RI�GHVLJQLQJ�DSSURDFK�OLJKWLQJ�V\VWHPV�DFFRUGLQJ�WR�WKH
LQWHUQDWLRQDO�UHJXODWLRQV�DQG�FRPELQLQJ�WKH�V\VWHP�ZLWK�WKH�XVH�RI�([HO�PDVWV�

([HO�SURYLGHV�D�QXPEHU�RI�FKDUWV�WR�DVVLVW�WKH�GHVLJQHU�GXULQJ�WKH�GHVLJQ�SURFHVV�
$OVR�WKH�ILQDO�WDEOH�ZKHUH�WKH�HVVHQWLDO�GDWD�DQG�PDVW�VHOHFWLRQ�LV�WDEXODWHG�KDV
EHHQ�SURYLGHG��,W�LV�KRSHG�WKDW�RQFH�WKH�GHVLJQHU�KDV�EULHIO\�IDPLOLDULVHG�KLPVHOI
RU�KHUVHOI�ZLWK�WKH�RYHUDOO�SURFHVV��WKHVH�WDEOHV�DQG�FKDUWV��DV�ZHOO�DV�WKH�JXLGH
LWVHOI��ZLOO�VHUYH�WR�PDNH�WKH�ZKROH�SURFHVV�DV�VLPSOH�DV�SRVVLEOH��7KH�ORFDO�([HO
UHSUHVHQWDWLYH�ZLOO�EH�KDSS\�WR�KHOS�ZLWK�DQ\�IXUWKHU�TXHVWLRQV�
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7$%/(�2)�&217(176�

7$%/(�2)�&217(176� ������������������������������������������������������������������������������������������� �

���%$6,&�5(48,5(0(176�)25�$3352$&+�/,*+7�0$676 ���������������������������������������� �
����6WUXFWXUDO�3HUIRUPDQFH ��������������������������������������������������������������������������������� �
����)UDQJLELOLW\ �������������������������������������������������������������������������������������������������� �

���&21'(16('�'(6,*1�*8,'(����������������������������������������������������������������������������� �

���'(7$,/�'(6,*1�*8,'( ��������������������������������������������������������������������������������������� �
����/LJKW�3RVLWLRQV ��������������������������������������������������������������������������������������������� �

������+RUL]RQWDO�SRVLWLRQV��/LJKW�OD\�RXW����������������������������������������������������� �
������9HUWLFDO�SRVLWLRQV �������������������������������������������������������������������������� ��

����0DVW�3RVLWLRQV ������������������������������������������������������������������������������������������� ��
������7XEXODU�0DVWV ������������������������������������������������������������������������������ ��
������/DWWLFH�0DVWV�ZLWK�&URVV�EDU�7XEHV������������������������������������������������� ��
������0DVW�/D\�RXW �������������������������������������������������������������������������������� ��

����+HLJKWV ��
������'DWXP�/HYHO��������������������������������������������������������������������������������� ��
������/LJKW�+HLJKWV�IURP�WKH�'DWXP�/HYHO ������������������������������������������������ ��
������3RVLWLRQ�%DVHPHQW�/HYHO ���������������������������������������������������������������� ��
������/LJKW�+HLJKWV�DW�0DVW�3RVLWLRQV������������������������������������������������������� ��

����0DVW�6HOHFWLRQ������������������������������������������������������������������������������������������� ��
������6HOHFWLQJ�WKH�5LJKW�0DVWV��������������������������������������������������������������� ��
������)LOOLQJ�WKH�0DVW�'DWD�6KHHW������������������������������������������������������������ ��
������0DWFKLQJ�WKH�+HLJKWV�E\�$GMXVWLQJ�WKH�%DVHPHQW�/HYHO���2SWLRQDO� ���� ��

����)RXQGDWLRQ�'HVLJQ ������������������������������������������������������������������������������������ ��

���0$67�6758&785$/�'(6,*1�35,1&,3/(6������������������������������������������������������������ ��

���6800$5< �������������������������������������������������������������������������������������������������������� ��

$33(1',&(6��������������������������������������������������������������������������������������������������������� ��
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�� %$6,&�5(48,5(0(176�)25�$3352$&+�/,*+7�0$676

��� 6WUXFWXUDO�3HUIRUPDQFH

$�ORQJ�VHUYLFH�OLIH�LV�H[SHFWHG�IURP�WKH�DSSURDFK�OLJKW�PDVWV��'XULQJ�WKLV�OLIH�WLPH
WKH�PDVWV�KDYH�WR�ZLWKVWDQG�WKH�ZLQG�ORDGV�FRPPRQ�WR�DOO�PDVW�W\SH�VWUXFWXUHV�
,Q�DGGLWLRQ��WKH�MHW�EODVW�ORDGV�FDXVHG�E\�WKH�DLUFUDIW�MHW�HQJLQHV�KDYH�WR�EH
FRQVLGHUHG��DV�WKH\�SODFH�DGGLWLRQDO�GHPDQGV�RQ�WKH�VWLIIQHVV�DQG�VWUHQJWK�RI�WKH
PDVWV��7KH�ORDGLQJ�WR�ZKLFK�WKH�([HO�PDVWV�DUH�DVVXPHG�WR�EH�VXEMHFWHG�GXULQJ
WKHLU�OLIH�WLPH�KDYH�EHHQ�UHYLHZHG�LQ�PRUH�GHWDLO�LQ�FKDSWHU����7KH�PLQLPXP
VWLIIQHVV�UHTXLUHPHQW�LV��KRZHYHU��YHU\�VLPSOH��WKH�PD[LPXP�DOORZHG�GHIOHFWLRQ

RI�WKH�OLJKW�EHDP�GXULQJ�WKH�RSHUDWLRQ�LV���°�LQ�YHUWLFDO�GLUHFWLRQ�DQG���°�LQ
KRUL]RQWDO�GLUHFWLRQ�

,Q�WKH�FDVH�RI�([HO�PDVWV��WKHVH�VWLIIQHVV�DQG�VWUHQJWK�UHTXLUHPHQWV�KDYH�EHHQ
PHW�E\�XVLQJ�FRPSRVLWH�PDWHULDOV��JODVV�ILEUH�UHLQIRUFHG�SRO\HVWHU���UHQRZQ�IRU
WKHLU�JRRG�VWLIIQHVV�WR�ZHLJKW�DQG�VWUHQJWK�WR�ZHLJKW�UDWLRV��+LJKHU�PDVWV�DOVR
XWLOLVH�WKH�KLJKO\�HIILFLHQW�ODWWLFH�VWUXFWXUH��,Q�DGGLWLRQ�WR�WKH�IXOO�VFDOH�WHVWV�ZLWK
FRPSOHWH�PDVWV��DOO�WKH�VWUXFWXUDO�FRPSRVLWH�FRPSRQHQWV�KDYH�EHHQ�FDUHIXOO\
VHOHFWHG�DQG�WKRURXJKO\�WHVWHG�LQ�RUGHU�WR�YHULI\�WKH�SHUIRUPDQFH�RI�HDFK
LQGLYLGXDO�FRPSRQHQW�

��� )UDQJLELOLW\

7RJHWKHU�ZLWK�WKH�VWLIIQHVV�DQG�VWUHQJWK�FULWHULD��D�IXUWKHU��DQG�DSSDUHQWO\
FRQWUDGLFWRU\�UHTXLUHPHQW��LV�PDGH�RI�WKH�DSSURDFK�OLJKW�PDVWV��LI�DFFLGHQWDOO\
LPSDFWHG�E\�D�ORZ�IO\LQJ�DLUFUDIW�WKH\�KDYH�WR�EUHDN�GRZQ�HDVLO\�ZLWK�PLQLPXP
GDPDJH�WR�WKH�DLUFUDIW��L�H��EH�IUDQJLEOH��,Q�SUDFWLFH�WKH�ZRUG�IUDQJLEOH�LV
LQWHUSUHWHG�VR�WKDW�WKH�GDPDJH�FDXVHG�WR�WKH�DLUFUDIW�GRHV�QRW�UHGXFH�WKH�ORDG
EHDULQJ�FDSDELOLW\�RI�WKH�DLUFUDIW�VWUXFWXUHV��,W�LV�DOVR�UHTXLUHG�WKDW�WKH�DPRXQW�RI
HQHUJ\�DEVRUEHG�GXULQJ�WKH�LPSDFW�LV�VPDOO�HQRXJK�VR�DV�QRW�WR�EH�DEOH�WR�DIIHFW
WKH�DLUFUDIW�IOLJKW�SDWK�DQG�PDQRHXYUDELOLW\��7KH�IDLOXUH�PRGH�RI�WKH�PDVW�VKRXOG
QRW�LPSDLU�WKH�DLUFUDIW�LQ�DQ\�ZD\�HLWKHU��L�H��WKH�PDVW�VWUXFWXUH�VKRXOG�FROODSVH
FRPSOHWHO\�

'HVSLWH�WKHLU�VWLIIQHVV�DQG�VWUHQJWK�WKH�([HO�PDVWV�DUH�EULWWOH�LQ�WKH�HYHQW�RI�D
VXGGHQ�LPSDFW��7KLV�EULWWOH�EHKDYLRXU��ZKLFK�LV�PRVW�IDYRXUDEOH�FRQVLGHULQJ�WKH
IUDQJLELOLW\��LV�GXH�WR�WKH�QDWXUH�RI�WKH�FRPSRVLWH�PDWHULDOV�DQG�WKH�ERQGHG
ODWWLFH�VWUXFWXUH�HPSOR\HG�LQ�WKHLU�FRQVWUXFWLRQ��%HFDXVH�RI�WKHVH�SURSHUWLHV��DQ
([HO�PDVW�EUHDNV�GRZQ�FRPSOHWHO\�XSRQ�LPSDFW��ZKLOH�WKH�GDPDJH�FDXVHG�WR�WKH
DLUFUDIW�LV�UHVWULFWHG�WR�OLPLWHG�VNLQ�DUHDV��7KH�JRRG�VWLIIQHVV�WR�ZHLJKW�UDWLR�RI�WKH
FRPSRVLWH�ODWWLFH�VWUXFWXUH�PDNHV�WKH�([HO�PDVWV�OLJKW��ZKLFK�LQ�WXUQ�UHVXOWV�LQ
VPDOO�HQHUJ\�DEVRUSWLRQ�GXULQJ�WKH�LPSDFW��,Q�UHJDUG�WR�DYLDWLRQ�VDIHW\��WKH
IUDQJLEOH�([HO�PDVWV�FDQ�EH�FRQVLGHUHG�D�PRVW�IDYRXUDEOH�VROXWLRQ�
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7KH�IUDQJLEOH�EHKDYLRXU�RI�WKH�([HO�PDVWV�KDV�EHHQ�SURYHG�LQ�IXOO�VFDOH�WHVWV
XVLQJ�UHDO�ZLQJ�VHFWLRQV�DV�LPSDFWRUV��7KH�WHVWV�ZHUH�VXSHUYLVHG�E\�WKH
)UDQJLELOLW\�$LGV�6WXG\�*URXS�RI�,&$2��7KH�UHVXOWV�RI�WKRVH�WHVWV�KDYH�EHHQ
SXEOLVKHG�LQ�D�VSHFLDO�UHSRUW��FRSLHV�RI�ZKLFK�FDQ�EH�REWDLQHG�IURP�WKH�([HO
UHSUHVHQWDWLYHV�
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�� &21'(16('�'(6,*1�*8,'(

7KLV�FRQGHQVHG�GHVLJQ�JXLGH�LV�SUHSDUHG�IRU�WKH�GHVLJQHUV�DOUHDG\�WKRURXJKO\
DFTXDLQWHG�ZLWK�WKH�GHVLJQ�RI�DSSURDFK�OLJKWLQJ�V\VWHPV�HPSOR\LQJ�([HO�PDVWV�
8VLQJ�WKH�FRQGHQVHG�JXLGH�UHTXLUHV�JRRG�NQRZOHGJH�RI�WKH�ERWK�DVSHFWV��(YHQ
H[SHULHQFHG�GHVLJQHUV�QRW�IDPLOLDU�ZLWK�WKH�([HO�PDVW�FRQFHSW�VKRXOG�WDNH�WKH
WURXEOH�RI�JRLQJ�WKURXJK�WKH�GHWDLO�GHVLJQ�JXLGH�DQG��LQ�SDUWLFXODU��WKH�XQLTXH
IHDWXUHV�RI�WKH�([HO�PDVWV�LQ�RUGHU�WR�IXOO\�XQGHUVWDQG�KRZ�WKH\�DUH�XWLOLVHG�LQ�WKH
RYHUDOO�OLJKWLQJ�V\VWHP��)RU�WKH�GHVLJQHUV�KDYLQJ�QR�RU�RQO\�OLPLWHG�H[SHULHQFH�RI
WKH�GHVLJQ�RI�DSSURDFK�OLJKWLQJ�V\VWHPV�LQ�JHQHUDO��WKH�GHWDLO�JXLGH�LV
LPSHUDWLYH�

7KH�FRQGHQVHG�JXLGH�LV�D�VWUDLJKWIRUZDUG�VWHS�E\�VWHS�FKHFN�OLVW�ZLWKRXW�DQ\
H[SODQDWLRQV�LQ�UHJDUG�WR�WKH�LQGLYLGXDO�VWHSV�RU�WHUPLQRORJ\�XVHG��,Q�WKH�FDVH�RI
KHVLWDWLRQ�DW�DQ\�VWDJH�RI�WKH�SURFHGXUH��WKH�GHWDLO�JXLGH�LQ�FKDSWHU���VKRXOG�EH
FRQVXOWHG�

7KH�GHVLJQ�SURFHVV�LV�JLYHQ�EHORZ��7KH�KHLJKWV�UHIHUUHG�WR�LQ�VWHSV�������KDYH
EHHQ�LOOXVWUDWHG�LQ�)LJXUH���

�� 'HWHUPLQH�WKH�KRUL]RQWDO�OLJKW�SRVLWLRQV��L�H��SUHSDUH�WKH�OLJKW�OD\�RXW�

�� 'HWHUPLQH�WKH�YHUWLFDO�OLJKW�SRVLWLRQV�E\�GHILQLQJ�WKH�VORSH�DQJOHV�RI�WKH�
OLJKWLQJ�V\VWHP�

�� 3UHSDUH�WKH�PDVW�OD\�RXW�E\�VXLWDEO\�JURXSLQJ�WKH�OLJKWV�WR�HDFK�PDVW�
'HFLGH�WKH�PDVW�SRVLWLRQ�QXPEHULQJ�V\VWHP�

�� 6HOHFW�D�GDWXP�OHYHO�DV�D�JOREDO�KHLJKW�UHIHUHQFH�

�� &DOFXODWH�OLJKW�KHLJKWV�IURP�WKH�GDWXP�OHYHO�

�� 'HWHUPLQH�WKH�KHLJKWV�RI�WKH�SRVLWLRQ�EDVHPHQW�OHYHOV�IURP�WKH�GDWXP
OHYHO�

�� &DOFXODWH�WKH�ORFDO�OLJKW�KHLJKWV�IURP�SRVLWLRQ�EDVHPHQW�OHYHOV�

�� 6HOHFW�WKH�PDVW�ZLWK�WKH�EHVW�PDWFKLQJ�OLJKW�KHLJKW�IRU�HDFK�SRVLWLRQ�IURP
WKH�0DVW�6HOHFWLRQ�7DEOH���7KLV�VWDJH�PD\�DOVR�EH�OHIW�WR�WKH�([HO
UHSUHVHQWDWLYHV��

�� 7DEXODWH�WKH�UHTXLUHG�GDWD�WR�WKH�0DVW�'DWD�6KHHW�SURYLGHG�LQ�$SSHQGL[
$��
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)LJXUH � 7KH EDVLF KHLJKWV DQG UHIHUHQFH OHYHOV XVHG LQ WKH GHVLJQ SURFHVV�
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�� '(7$,/�'(6,*1�*8,'(

7KLV�FKDSWHU�SUHVHQWV�WKH�GHVLJQ�SURFHGXUH�RI�DQ�DSSURDFK�OLJKWLQJ�V\VWHP
HPSOR\LQJ�([HO�PDVWV�LQ�D�FRPSUHKHQVLYH�IRUPDW��,W�LV�SUHSDUHG�IRU�WKH�GHVLJQHUV
QRW�IDPLOLDU�RI�WKH�XQLTXH�FKDUDFWHULVWLFV�RI�([HO�PDVWV�DQG�RI�KRZ�WKH\�VKRXOG
EH�FRQVLGHUHG�LQ�WKH�GHVLJQ��7KH�GHWDLO�JXLGH�LV�DOVR�DQ�H[FHOOHQW�VWDUWLQJ�SRLQW
IRU�WKRVH�ZLWK�OLWWOH�RU�QR�SUHYLRXV�H[SHULHQFH�LQ�GHVLJQLQJ�DSSURDFK�OLJKWLQJ
V\VWHPV�LQ�JHQHUDO�

7KLV�GHWDLO�JXLGH�KDV�EHHQ�GLYLGHG�LQWR�VHYHUDO�VHSDUDWH�VHFWLRQV�UHIOHFWLQJ�WKH
LQGLYLGXDO�GHVLJQ�VWHSV��7KHUHIRUH��LW�PD\�DOVR�EH�FRQVXOWHG�DV�D�UHIHUHQFH�ZKHQ
RQO\�SDUWLFXODU�GHWDLOV�QHHG�WR�EH�FKHFNHG��ZKLOH�SULPDULO\�IROORZLQJ�WKH
FRQGHQVHG�JXLGH��7KH�VWDQGDUGV�DQG�UHFRPPHQGDWLRQV�RI�$QQH[����DUH
UHIHUUHG�WR�UHSHDWHGO\��+RZHYHU��DV�DOO�WKH�LQVWUXFWLRQV�RI�$QQH[����KDYH�QRW�EHH
GXSOLFDWHG��LW�PD\�SURYH�XVHIXO�WR�KDYH�$QQH[����DYDLODEOH�WKURXJKRXW�WKH
GHVLJQ�SURFHVV�

)HDWXUHV�XQLTXH�WR�([HO�PDVWV�DUH�LQFOXGHG�LQ�VRPH�RI�WKH�GHVLJQ�VWHSV��VR�LW�LV
FRQVLGHUHG�PRVW�LPSRUWDQW�IRU�WKH�GHVLJQHU�WR�JHW�KLPVHOI�WKRURXJKO\�IDPLOLDULVHG
ZLWK�WKH�LQVWUXFWLRQV�JLYHQ�LQ�WKH�IROORZLQJ�VHFWLRQV��������������7KH�PDLQ�VWHSV�RI
WKH�GHVLJQ�SURFHGXUH�DUH�OLVWHG�EHORZ�DQG�D�GHWDLOHG�GHVFULSWLRQ�RI�HDFK�VWHS�LV
JLYHQ�LQ�WKH�UHVSHFWLYH�VHFWLRQV�JLYHQ�LQ�WKH�SDUHQWKHVLV��7KH�PDLQ�VWHSV�DUH�

• 7KH�KRUL]RQWDO�SRVLWLRQV�RI�WKH�OLJKWV�DUH�GHWHUPLQHG��7KH�OLJKW�OD\�RXW�LV
ODUJHO\�GLFWDWHG�E\�WKH�W\SH�DQG�WKH�SUHFLVLRQ�DSSURDFK�FDWHJRU\�RI�WKH
OLJKWLQJ�V\VWHP�VHOHFWHG��VHFWLRQ��������

 

• 7KH�YHUWLFDO�SRVLWLRQV�RI�WKH�OLJKWV�DUH�GHWHUPLQHG��7KH�OLJKWV�DUH�VHW�WR�IRUP�D
SODQH�RI�OLJKWV��W\SLFDOO\�VOLJKWO\�VORSHG�RII�WKH�KRUL]RQWDO�OHYHO��(VWDEOLVKLQJ�WKH
VORSH�DQJOH��RU�DQJOHV��GHWHUPLQHV�WKH�YHUWLFDO�SRVLWLRQV�RI�WKH�OLJKWV��7KH
ZRUN�LV�WLJKWO\�FRQWUROOHG�E\�WKH�,&$2�VWDQGDUGV��VHFWLRQ��������

 

• 7KH�OLJKWV�DUH�VXLWDEO\�JURXSHG�WR�HDFK�PDVW��7KH�VWDQGDUG�ODWWLFH�PDVWV�PD\
DFFRPPRGDWH�XS�WR�ILYH�OLJKWV�PDVW�ZKHQ�PRXQWHG�RQ�WKH�VSHFLDOO\�PDGH
FURVV�EDU�WXEHV��7KH�VPDOOHU�WXEXODU�PDVWV�RQO\�FDUU\�RQH�OLJKW�PDVW��VHFWLRQV
������DQG��������

 

• 7KH�PDVW�OD\�RXW�SODQ�LV�PDGH��EDVHG�RQ�WKH�JURXSLQJ�RI�OLJKWV��7KLV�DOVR
JLYHV�WKH�WRWDO�QXPEHU�RI�PDVWV�UHTXLUHG��VHFWLRQ��������

 

• $�IL[HG�GDWXP�OHYHO�LV�VHW�DV�D�UHIHUHQFH�OHYHO�IRU�IXUWKHU�KHLJKW�GDWD��6RPH
HVWDEOLVKHG�KHLJKW�PHDVXULQJ�V\VWHPV�PD\�DOVR�EH�XVHG��VHFWLRQ��������

 

• /LJKW�KHLJKWV�DUH�FDOFXODWHG�IURP�WKH�GDWXP�OHYHO�XVLQJ�WKH�OLJKW�SRVLWLRQ�GDWD
�GLVWDQFHV��DQG�WKH�VORSH�DQJOHV�RI�WKH�OLJKW�SODQHV��VHFWLRQ��������
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• +HLJKWV�RI�WKH�PDVW�SRVLWLRQ�EDVHPHQW�OHYHOV�DUH�GHWHUPLQHG�IURP�WKH�GDWXP
OLQH��)RU�WKLV��WKH�PDVW�OD\�RXW�SODQ�DQG�WKH�UHVXOWV�IURP�WKH�ODQG�VXUYH\�DUH
UHTXLUHG��VHFWLRQ��������

 

• 7KH�ORFDO�OLJKW�KHLJKWV�DUH�FDOFXODWHG�IURP�WKH�EDVHPHQW�OHYHOV�DW�HDFK�PDVW
SRVLWLRQ��VHFWLRQ��������

 

• 7KH�PDVWV��WKDW�PRVW�FORVHO\�PDWFK�WKH�UHTXLUHG�ORFDO�OLJKW�KHLJKWV��DUH
VHOHFWHG�IURP�WKH�VWDQGDUG�RSWLRQV�JLYHQ�LQ�WKH�0DVW�6HOHFWLRQ�7DEOH��VHFWLRQ
�������

 

• 7KH�PDVW�VHOHFWLRQ�LV�GRFXPHQWHG��WRJHWKHU�ZLWK�WKH�FURVV�EDU�GDWD��RQ�WKH
0DVW�'DWD�6KHHW�SURYLGHG�LQ�$SSHQGL[�$���VHFWLRQ��������

��� /LJKW�3RVLWLRQV

����� +RUL]RQWDO�SRVLWLRQV��/LJKW�OD\�RXW�

7KH�OD\�RXW�RI�OLJKWV�LQ�DQ�DSSURDFK�OLJKWLQJ�V\VWHP�LV�GHWHUPLQHG�E\�WKH�OLJKWLQJ
V\VWHP�VHOHFWHG��7KH�PRVW�FRPPRQ�VWDQGDUG�,&$2�DSSURDFK�OLJKWLQJ�V\VWHPV
DUH�WKH�%DUUHWWH�&HQWUH�/LQH�DQG�WKH�'LVWDQFH�&RGHG�&HQWUH�/LQH��7KH�W\SH�RI
WKH�OLJKWLQJ�V\VWHP�SULPDULO\�GHWHUPLQHV�WKH�RYHUDOO�OLJKW�SDWWHUQ�E\�JLYLQJ�WKH
EDVLF�VKDSH�RI�WKH�OLJKW�OD\�RXW�

7KH�H[DFW�SRVLWLRQV�RI�OLJKWV�DUH�IXUWKHU�GHWHUPLQHG�E\�WKH�SUHFLVLRQ�DSSURDFK
FDWHJRU\�RI�WKH�DHURGURPH��&$7�,��,,�RU�,,,���ZKLFK�LQGLFDWH�WKH�PLQLPXP
RSHUDWLRQDO�YLVLELOLW\�OLPLWV�RI�WKH�DHURGURPH��7KLV�FODVVLILFDWLRQ�DIIHFWV�RQO\�WKH
ILUVW�����PHWHUV�RI�WKH�OLJKWLQJ�V\VWHP��E\�UHTXLULQJ�D�GHQVHU�QHWZRUN�RI�OLJKWV
FORVH�WR�WKH�WKUHVKROG�IRU�&$7�,,�DQG�,,,�V\VWHPV��%H\RQG�WKH�����P�OLQH��WKH
SRVLWLRQV�RI�OLJKWV�DUH�RQO\�DIIHFWHG�E\�WKH�W\SH�RI�WKH�V\VWHP��QRW�WKH�FDWHJRU\�

7RJHWKHU�WKH�W\SH�RI�WKH�DSSURDFK�OLJKWLQJ�V\VWHP�DQG�WKH�FDWHJRU\�VSHFLI\�WKH
H[DFW�KRUL]RQWDO�SRVLWLRQ�RI�HDFK�OLJKW��,W�LV�GHWHUPLQHG�E\�WKUHH�GLIIHUHQW
PHDVXUHPHQWV��WKH�KRUL]RQWDO�GLVWDQFH�RI�HDFK�OLJKW�IURP�WKH�WKUHVKROG��DORQJ
WKH�FHQWUH�OLQH���WKH�ZLGWK�RI�WKH�WUDQVYHUVH�URZV�RI�OLJKWV��FDOOHG�FURVV�EDUV��DQG
WKH�KRUL]RQWDO�VSDFLQJ�RI�WKH�OLJKWV�RQ�HDFK�FURVV�EDU��&RPELQHG��WKLV�GDWD
HQDEOHV�WKH�SUHSDUDWLRQ�RI�WKH�OLJKW�OD\�RXW�SODQ�

7KH�OD\�RXWV�PRVW�FRPPRQO\�XVHG�LQ�WKH�SUHFLVLRQ�DSSURDFK�V\VWHPV�KDYH�EHHQ
LOOXVWUDWHG�LQ�$QQH[�����$SSHQGL[�$��)LJXUH�$���DQG�LQ�WKH�)LJXUHV��D�DQG��E�RI
WKLV�JXLGH��7KH�OLJKWLQJ�V\VWHPV�VKRZQ�LQ�)LJXUHV��D�DQG��E�UHSUHVHQW�FDWHJRU\�,�
DSWO\�LOOXVWUDWLQJ�WKH�WZR�EDVLF�OD\�RXW�SDWWHUQV��7KH�ILUVW�����PHWUHV�RI�&$7�,,
DQG�&$7�,,,�OLJKWLQJ�V\VWHPV�DUH�VKRZQ�LQ�)LJXUHV�����RI�$QQH[�����,W�GHVHUYHV�WR
EH�QRWHG�WKDW�DFFRUGLQJ�WR�$QQH[�����WKHUH�LV�D�FHUWDLQ�DPRXQW�RI�IUHHGRP�LQ
WKH�H[DFW�QXPEHU�DQG�ORFDWLRQ�RI�OLJKWV�ZLWKLQ�WKH�ILUVW�����P�LQ�&$7�,,�DQG�,,,
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V\VWHPV��7KH�V\VWHPV�LOOXVWUDWHG�LQ�WKLV�JXLGH�UHSUHVHQW�W\SLFDO�DOWHUQDWLYHV��EXW
VOLJKWO\�YDU\LQJ�V\VWHPV�DUH�DOVR�ZLGHO\�XVHG�
$�PRUH�FRPSOHWH�GHVFULSWLRQ�RI�WKH�VWDQGDUG�RSWLRQV�LV�JLYHQ�LQ�VHFWLRQ������
DQG�$SSHQGL[���RI�WKLV�JXLGH��ZKHUH�DOVR�WKH�PDVW�SRVLWLRQV�DUH�FRQVLGHUHG�
6LPSOH�DSSURDFK�OLJKWLQJ�V\VWHPV�DUH�VKRZQ�LQ�)LJXUH�$���RI�$QQH[����
$SSHQGL[�$�
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)LJXUH �D $ %DUUHWWH &HQWUH /LQH IRU FDWHJRU\ , �&$7 �� OLJKWLQJ V\VWHPV �GLPHQVLRQV LQ
PHWUHV��
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)LJXUH �E $ 'LVWDQFH &RGHG &HQWUH /LQH IRU FDWHJRU\ , �&$7 ,� OLJKWLQJ V\VWHPV �GLPHQVLRQV
LQ PHWUHV��
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����� 9HUWLFDO�SRVLWLRQV

7KH�OLJKWV�RI�DQ�DSSURDFK�OLJKWLQJ�V\VWHP�DUH�SRVLWLRQHG�VR��WKDW�WRJHWKHU�WKH\
IRUP�D�SODQH�RI�OLJKWV��7KLV�OLJKW�SODQH�LV�W\SLFDOO\�VORSHG�LQ�D�PRGHUDWH�DQJOH
WRZDUGV�WKH�WKUHVKROG��7KH�VORSH�DQJOH�LV�RIWHQ�LQFUHPHQWDOO\�FKDQJHG�DW�GHILQLWH
SRLQWV�DORQJ�WKH�FHQWUH�OLQH��7KH�DFWXDO�V\VWHP�WKXV�FRQVLVWV�RI�VHYHUDO�OLJKW
SODQHV�KDYLQJ�VOLJKWO\�GLIIHUHQW�VORSH�DQJOHV��,Q�RUGHU�WR�VSHFLI\�WKH�YHUWLFDO
SRVLWLRQV�RI�WKH�OLJKWV��WKH�VORSH�DQJOHV�QHHG�WR�EH�GHILQHG��VHH�)LJXUH����

)LJXUH � $ VNHWFK LOOXVWUDWLQJ KRZ WKH VORSH RI WKH OLJKW SODQH GHWHUPLQHV WKH YHUWLFDO
SRVLWLRQV RI LQGLYLGXDO OLJKWV

$�FRQGHQVHG�OLVW�RI�WKRVH�LQVWUXFWLRQV�GLUHFWO\�UHODWHG�WR�WKH�VORSH�DQJOHV�DQG
YHUWLFDO�SRVLWLRQV�RI�WKH�OLJKWV�LV�JLYHQ�EHORZ��7KH�LQVWUXFWLRQV�DUH�IXUWKHU
LOOXVWUDWHG�LQ�)LJXUHV��D�DQG��E��ZKHUH�DOVR�WKH�VORSHV�RI�WZR�LPDJLQDU\
DSSURDFK�OLJKWLQJ�V\VWHPV�KDYH�EHHQ�VKRZQ�DV�H[DPSOHV��,W�LV�DGYLVHG��KRZHYHU�
WKDW�WKH�GHVLJQHU�VKRXOG�FDUHIXOO\�UHDG�DOO�WKH�UHFRPPHQGDWLRQV�JLYHQ�LQ�$QQH[
���FRQFHUQLQJ�WKH�VORSH�DQJOHV�DQG�OLJKW�KHLJKWV��VLQFH�QRW�DOO�WKH�LQVWUXFWLRQV�RI
$QQH[����KDYH�EHHQ�LQFOXGHG�LQ�WKH�IROORZLQJ�OLVW��VHH�$QQH[�����VHFWLRQ�����
DQG�)LJXUH�$���RI�$SSHQGL[�$���7KH�HVVHQWLDO�UHTXLUHPHQWV��LQVWUXFWLRQV�DQG
UHFRPPHQGDWLRQV�RI�$QQH[����DUH�

*HQHUDO�UHTXLUHPHQWV�

• 7KH�LGHDO�DUUDQJHPHQW�LV�WR�PRXQW�DOO�WKH�DSSURDFK�OLJKWV�LQ�D�KRUL]RQWDO
SODQH�SDVVLQJ�WKURXJK�WKH�WKUHVKROG��*LYHQ�WKH�YLVLELOLW\�UHTXLUHPHQWV�RI�WKH
OLJKWV��WKLV�DLP�PD\�EH�GLIILFXOW�RU�LPSRVVLEOH�WR�DFKLHYH�

 

• 7KH�W\SLFDO�DUUDQJHPHQW�LV�WR�KDYH�DOO�WKH�OLJKWV�LQ�D�SODQH�VXLWDEO\�VORSHG�WR
HQVXUH�JRRG�YLVLELOLW\��7KH�VORSH�DQJOH�PD\�YDU\�DORQJ�WKH�OLJKWLQJ�V\VWHP
ZLWKLQ�D�JLYHQ�UDQJH��WKH�V\VWHP�WKXV�FRQVLVWLQJ�RI�WZR�RU�PRUH�OLJKW�SODQHV�
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'HWDLO�UHTXLUHPHQWV�

• ,Q�WKH�FDVH�RI�ULVLQJ�JURXQG��ZLWKLQ�WKH�ILUVW�����PHWUHV�IURP�WKH�WKUHVKROG��WKH

VORSH�DQJOHV��L�H��ULVLQJ�JUDGLHQWV��VKRXOG�EH�OHVV�WKDQ���LQ���������°��
 

• 2XWZDUGV�IURP�WKH�����P�SRLQW�WKH�ULVLQJ�JUDGLHQW�VKRXOG�EH�OHVV�WKDQ���LQ

��������°��
 

• ,Q�WKH�FDVH�RI�IDOOLQJ�JURXQG��QHJDWLYH�VORSHV�PD\�EH�XVHG��EXW�WKH�OLJKWV

VKRXOG�QRW�EH�PRXQWHG�EHORZ�D�JUDGLHQW�RI���LQ���������°��EHWZHHQ�WKH
WKUHVKROG�DQG�����P�OLQH��DQG�EHORZ�D�JUDGLHQW�RI���LQ���������°��EH\RQG
WKH�����P�OLQH�

 

• )RU�SUHFLVLRQ�DSSURDFK�FDWHJRU\�,,�DQG�,,,�OLJKWLQJ�V\VWHPV�PRUH�VWULQJHQW
FULWHULD�PD\�EH�QHFHVVDU\��H�J��QHJDWLYH�VORSHV�QRW�SHUPLWWHG�ZLWKLQ�WKH�ILUVW
����PHWUHV�IURP�WKH�WKUHVKROG�

 

• 7KH�VORSHV�RI�WKH�OLJKWLQJ�V\VWHP�LQ�DQ\�VHFWLRQ�VKRXOG�EH�DV�VPDOO�DV
SUDFWLFDO��DQG�WKH�FKDQJHV�LQ�JUDGLHQWV�VKRXOG�EH�DV�IHZ�DQG�VPDOO�DV�FDQ�EH

DUUDQJHG��7KH�FKDQJH�LQ�JUDGLHQW�VKRXOG�QRW�H[FHHG���LQ���������°���,Q
SUDFWLFH��WKLV�OLPLWDWLRQ�LV�IDFHG�RQO\�LI�WKH�JURXQG�FRQWRXU�FKDQJHV�GUDVWLFDOO\
DORQJ�WKH�FHQWUH�OLQH�

 

• 7UDQVYHUVH�JUDGLHQWV�RQ�WKH�FURVV�EDUV�VKRXOG�EH�DYRLGHG��,W�LV�SHUPLVVLEOH�
KRZHYHU��WR�PRXQW�WKH�OLJKWV�RQ�D�WUDQVYHUVH�JUDGLHQW�QRW�PRUH�WKDQ���LQ���

�����°���LI�WKLV�HQDEOHV�OLJKWV�ZLWKLQ�VWRSZD\�RU�FOHDUZD\�WR�EH�PRXQWHG�QHDUHU
WR�WKH�JURXQG�ZKHUH�WKHUH�LV�D�FURVV�IDOO�

 

• 0DVWV�LQ�H[FHVV�RI����P�VKRXOG�EH�DYRLGHG�E\�FKDQJLQJ�WKH�VORSH�

)ROORZLQJ�WKH�LQVWUXFWLRQV�JLYHQ�DERYH�DQG�LQ�$QQH[�����DV�ZHOO�DV�WKH
UHVWULFWLRQV�FDXVHG�E\�WKH�VXUURXQGLQJ�JURXQG�FRQWRXU��WKH�VORSLQJ�RI�WKH�OLJKWLQJ
V\VWHP�FDQ�EH�GHFLGHG�

6R�IDU�LQ�WKH�GHVLJQ�SURFHVV��WKH�KRUL]RQWDO�GLVWDQFHV�RI�WKH�OLJKW�SRVLWLRQV�KDYH
EHHQ�GHILQHG�E\�WKH�FKRLFH�RI�WKH�OLJKWLQJ�V\VWHP��DQG�WKH�YHUWLFDO�SRVLWLRQV�RI
WKH�OLJKWV�KDYH�EHHQ�IL[HG�E\�WKH�VHOHFWHG�VORSHV��7RJHWKHU�WKHVH�GHWHUPLQH�WKH
H[DFW�ORFDWLRQ�RI�HDFK�OLJKW�
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)LJXUH �D 7KH SHUPLVVLEOH DQG UHFRPPHQGHG JUDGLHQWV LQ WKH FDVH RI ULVLQJ JURXQG RU OHYHO
JURXQG� *UDGLHQWV RI DQ LPDJLQDU\ OLJKWLQJ V\VWHP DUH VKRZQ DV H[DPSOHV�
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)LJXUH �E 7KH SHUPLVVLEOH DQG UHFRPPHQGHG JUDGLHQWV LQ WKH FDVH RI IDOOLQJ JURXQG�

*UDGLHQWV RI DQ LPDJLQDU\ OLJKWLQJ V\VWHP DUH VKRZQ�DV�H[DPSOHV�
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��� 0DVW�3RVLWLRQV

$Q�DSSURDFK�OLJKWLQJ�V\VWHP�HPSOR\LQJ�([HO�PDVWV�W\SLFDOO\�FRQVLVW�RI�WZR
GLIIHUHQW�W\SHV�RI�PDVWV��WXEXODU�PDVWV�DQG�ODWWLFH�PDVWV��7KH�WXEXODU�PDVWV�PD\
RQO\�FDUU\�D�VLQJOH�OLJKW�RQ�HDFK�PDVWV��ZKLOH�XS�WR���OLJKWV�PD\�EH
DFFRPPRGDWHG�RQ�D�ODWWLFH�PDVW��7KHUHIRUH��WUDQVODWLQJ�WKH�OLJKW�SRVLWLRQV�LQWR
PDVW�SRVLWLRQV�UHTXLUHV�WKDW�WKH�GHFLVLRQ�EHWZHHQ�WKH�WZR�RSWLRQV�LV�PDGH
WKURXJKRXW�WKH�V\VWHP��7KH�VHOHFWLRQ�DQG�DSSOLFDWLRQ�RI�WKH�ERWK�FRQFHSWV�DUH
H[SODLQHG�LQ�WKH�IROORZLQJ�WZR�VHFWLRQV��,QVWUXFWLRQV�IRU�SUHSDULQJ�WKH�ILQDO�PDVW
OD\�RXW�GUDZLQJ�DUH�JLYHQ�LQ�VHFWLRQ�������

����� 7XEXODU�0DVWV

6LQJOH�OLJKW�WXEXODU�PDVWV�DUH�W\SLFDOO\�WKH�PRVW�SUDFWLFDO�VROXWLRQ�ZKHQ�WKH
UHTXLUHG�PDVWV�WXUQ�RXW�WR�EH�UHODWLYHO\�ORZ��VD\�EHORZ�����������P��%HFDXVH�WKH
OLJKW�SODQH�LV�VORSHG�GRZQ�WR�WKH�WKUHVKROG��WKH�VKRUWHVW�PDVWV�DUH�W\SLFDOO\
UHTXLUHG�LQ�WKH�UHJLRQ�FORVH�WR�WKH�WKUHVKROG��7KLV�WUHQG�LV�RIWHQ�HPSKDVLVHG�E\
ULVLQJ�JURXQG��WKDW�SXVKHV�WKH�DUHD�RI�KLJKHU�PDVWV�HYHQ�IXUWKHU�DZD\�IURP�WKH
WKUHVKROG�

7KHUH�LV�QR�XQLYHUVDO�UXOH�WR�GHWHUPLQH�ZKHWKHU�WKH�WXEXODU�RU�ODWWLFH�PDVWV�DUH
PRUH�HIILFLHQW�LQ�D�SDUWLFXODU�FDVH��7KH�GHFLVLRQ�QHHGV�WR�EH�PDGH�FDVH�E\�FDVH�
MXGJLQJ�IDFWRUV�OLNH�WKH�FRVW�RI�WXEXODU�PDVWV�DQG�WKHLU�IRXQGDWLRQV�YV��WKH�FRVW�RI
D�ODWWLFH�PDVW�DEOH�WR�DFFRPPRGDWH�WKH�VDPH�QXPEHU�RI�OLJKWV�RQ�D�VLQJOH�PDVW�
EXW�UHTXLULQJ�D�ELJJHU�IRXQGDWLRQ��2WKHU�IDFWRUV�WR�EH�FRQVLGHUHG�PD\�LQFOXGH
VXFK�DV�WKH�HDVH�RI�LQVWDOODWLRQ�DQG�RYHUDOO�RXWORRN�RI�WKH�OLJKWLQJ�V\VWHP��7KH
PD[LPXP�KHLJKW�OLPLW�IRU�WXEXODU�PDVWV�LV�W\SLFDOO\�DURXQG���P��WKH�H[DFW�YDOXH
GHSHQGLQJ�RQ�WKH�OLJKW�VL]H�DQG�ZLQG�ORDG��7KH�FRPELQHG�XVH�RI�WKH�ERWK
FRQFHSWV�LV�LOOXVWUDWHG�ODWHU�LQ�)LJXUHV��D�G�

����� /DWWLFH�0DVWV�ZLWK�&URVV�EDU�7XEHV

:KHQ�HPSOR\LQJ�([HO�PDVWV�RI�ODWWLFH�VWUXFWXUH��LW�LV�SRVVLEOH�WR�XVH�KRUL]RQWDO
WXEHV���FDOOHG�FURVV�EDU�WXEHV���LQ�RUGHU�WR�PRXQW�IURP���WR���OLJKWV�RQ�D�VLQJOH
PDVW��7KLV�RSWLRQ�PD\�EH�XVHG�WR�UHGXFH�WKH�WRWDO�QXPEHU�RI�PDVWV�UHTXLUHG��DV
VKRZQ�LQ�)LJXUH����$V�WKH�OLJKWV�KDYH�WR�EH�PRXQWHG�V\PPHWULFDOO\�RQ�WKH�PDVWV�
JURXSLQJ�RI�WKH�OLJKWV�RQ�GLIIHUHQW�PDVWV�GLFWDWHV�WKH�ILQDO�PDVW�SRVLWLRQV�
)XUWKHUPRUH��WKH�JURXSLQJ�GHWHUPLQHV�WKH�WRWDO�QXPEHU�RI�PDVWV�QHHGHG��$V�D
UHVXOW��WKH�XVH�RI�WKH�FURVV�EDU�WXEHV�KDV�WR�EH�GHFLGHG�EHIRUH�WKH�ILQDO�OD\�RXW
SODQ�FDQ�EH�PDGH�

$FFRUGLQJ�WR�$QQH[�����LQ�&$7�,�DSSURDFK�OLJKWLQJ�V\VWHPV�WKH�QXPEHU�RI�OLJKWV
DQG�WKHLU�KRUL]RQWDO�VSDFLQJ�LV�SUDFWLFDOO\�IL[HG�E\�WKH�W\SH�RI�WKH�OLJKWLQJ�V\VWHP�
7KLV�KDV�HQDEOHG�WR�FRQVWUXFW�D�OLPLWHG�QXPEHU�RI�RSWLPLVHG�JURXSLQJ
DOWHUQDWLYHV�IRU�&$7�,�V\VWHPV��DV�OLVWHG�LQ�7DEOH����SDJH������/D\�RXW�SODQV�IRU
&$7�,�'LVWDQFH�&RGHG�DQG�%DUUHWWH�OLJKWLQJ�V\VWHPV��EDVHG�RQ�WKH�VWDQGDUG
FRQILJXUDWLRQV��DUH�VKRZQ�LQ�)LJXUHV��D�DQG��E��,Q�%DUUHWWH�&HQWUH�/LQH�V\VWHPV
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�)LJ���E��LW�QHHGV�WR�EH�QRWHG�WKDW�$QQH[����RQO\�VWDWHV�WKH�EDUUHWWH�ZLGWKV�
OHDYLQJ�WKH�H[DFW�QXPEHU�RI�OLJKWV�RSHQ��7\SLFDOO\����RU���OLJKWV�DUH�XVHG�LQ�WKH
FHQWUH�OLQH�EDUUHWWHV�DQG���RU���OLJKWV�LQ�WKH�VLGH�URZ�EDUUHWWHV��7KH�JDS�EHWZHHQ
WKH�FHQWUH�OLQH�DQG�VLGH�URZ�EDUUHWWHV�PD\�WKHQ�EH�ILOOHG�ZLWK���WR���OLJKWV�

)LJXUH � 6HYHUDO OLJKWV FDQ EH PRXQWHG RQ RQH PDVW E\ XVLQJ D FURVV�EDU WXEH� 7KH
PHWKRG RI JURXSLQJ WKH OLJKWV GHWHUPLQHV WKH PDVW SRVLWLRQV� DV WKH OLJKWV QHHG WR
EH SRVLWLRQHG V\PPHWULFDOO\�

:LWKLQ�WKH�ILUVW�����PHWHUV�RI�&$7�,,�DQG�,,,�V\VWHPV��$QQH[����DOORZV�D�FHUWDLQ
DPRXQW�RI�IOH[LELOLW\�LQ�WKH�H[DFW�VSDFLQJ�DQG�QXPEHU�RI�OLJKWV�DW�HDFK�FURVV�EDU
�DV�GLVFXVVHG�LQ�VHFWLRQ���������7KHUHIRUH��LW�LV�LPSRVVLEOH�WR�FRYHU�DOO�WKH
SRVVLELOLWLHV�ZLWK�D�OLPLWHG�QXPEHU�RI�IL[HG�GHVLJQV��7DEOH���OLVWV�VRPH�W\SLFDOO\
XVHG�JURXSLQJ�DOWHUQDWLYHV�DQG�LQGLFDWHV�WKH�PD[LPXP�FURVV�EDU�OLJKW
DUUDQJHPHQWV��7KH�YDULDWLRQV�DQG�QRQ�VWDQGDUG�FRQILJXUDWLRQV�VKRXOG�EH
FRQVWUXFWHG�ZLWKLQ�WKHVH�OLPLWDWLRQV��7KH�UHDG\�PDGH�OD\�RXWV�SURYLGHG�LQ�)LJXUHV
�F�DQG��G�VKRZ�W\SLFDO�VROXWLRQV�IRU�ERWK�V\VWHPV�

([FHHGLQJ�WKH�OLPLWV�JLYHQ�LQ�7DEOH���PD\�EH�SRVVLEOH�LQ�FHUWDLQ�FDVHV��EXW�KDV�WR
EH�DOZD\V�DJUHHG�XSRQ�LQ�FR�RSHUDWLRQ�ZLWK�WKH�([HO�UHSUHVHQWDWLYHV��7KH
OLPLWDWLRQV�IRU�WKH�PD[LPXP�QXPEHU�RI�OLJKWV�DQG�WKHLU�VSDFLQJ�PD\�EHFRPH
HYHQ�VWULFWHU�LQ�WKH�FDVH�RI�OLJKWV�ZLWK�XQXVXDOO\�ODUJH�VXUIDFH�DUHD�RU
H[FHSWLRQDOO\�KLJK�FDOFXODWLRQ�ZLQG�ORDGV��$Q\�DGGLWLRQDO�VSHFLDO�OLJKW��VXFK�DV�D
IODVK��LV�WR�EH�LQFOXGHG�LQ�WKH�WRWDO�QXPEHU�RI�OLJKWV�
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3DJH �� ����

7DEOH � 7\SLFDO FURVV�EDU WXEH DUUDQJHPHQWV XVHG LQ GLIIHUHQW OLJKWLQJ V\VWHPV� 0D[LPXP
VSDFLQJ LQGLFDWHG ZKHQ UHOHYDQW�

1XPEHU
RI�OLJKWV

+RUL]RQWDO
VSDFLQJ

&URVV�EDU�WXEH
OHQJWK

6WUXW�DUP�OHQJWK

P P P

%DUUHWWH�&$7�,

� ����� ���� �
� PD[������� ���� ���
� ���� ���� ���
� PD[������� ���� ���

���
 PD[������� ���� ���
� PD[������� ���� ���

'LVWDQFH�&RGHG�&$7�,

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

&$7�,,�DQG�&$7�,,,��ILUVW�����P

� ��� ���� �
� ���� ���� �
� ����� ���� �
� PD[������� ���� ���
� ���� ���� ���
� PD[������� ���� ���

���
 PD[������� ���� ���
� PD[������� ���� ���


�VSHFLDO�OLJKW��VHSDUDWHO\�PRXQWHG
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����� 0DVW�/D\�RXW

$IWHU�WKH�XVH�RI�ODWWLFH�DQG�WXEXODU�PDVWV�KDV�EHHQ�GHFLGHG��D�PDVW�OD\�RXW�SODQ
LV�PDGH��7KH�OD\�RXW�GUDZLQJ�SURGXFHG�IRUPV�WKH�EDVLV�IRU�DOO�WKH�IXUWKHU�GHVLJQ
ZRUN��:LWKRXW�D�SURSHU�OD\�RXW�SODQ��WKH�SURFHVV�EHFRPHV�FRQIXVLQJ�DQG�OHDGV
HDVLO\�WR�HUURUV��7KH�SDUWLDOO\�XQILOOHG�OD\�RXW�GUDZLQJV�VXSSOLHG�LQ�$SSHQGL[���RI
WKLV�JXLGH�PD\�EH�XVHG�DV�VWDUWLQJ�SRLQWV��0RGLILFDWLRQV�DUH�OLNHO\�WR�EH
QHFHVVDU\�LQ�RUGHU�WR�LQGLFDWH�WKH�XVH�RI�WXEXODU�DQG�ODWWLFH�PDVWV�FRUUHFWO\�
3UHVHQWO\��WKH�VXSSOLHG�GUDZLQJV�DVVXPH�WXEXODU�PDVWV�DOO�WKH�ZD\�IURP�WKUHVKROG
XS�WR�����P�OLQH��DQG�EH\RQG�WKDW�ODWWLFH�PDVWV�WKURXJKRXW�

7KH�OD\�RXW�GUDZLQJ�VKRXOG�FOHDUO\�LQGLFDWH�DW�OHDVW�WKH�IROORZLQJ�
 

• 2YHUDOO�OLJKW�SDWWHUQ��%DUUHWWH��'LVWDQFH�&RGHG�HWF��

• 8VH�RI�WXEXODU�DQG�ODWWLFH�PDVWV

• *URXSLQJ�RI�OLJKWV�RQ�HDFK�ODWWLFH�PDVW

• 'LVWDQFH�RI�HDFK�PDVW�SRVLWLRQ�IURP�WKH�WKUHVKROG�DQG�FHQWUH�OLQH

• /RFDWLRQ�RI�WKH�OLJKWV�RQ�HDFK�FURVV�EDU��VR�WKDW�WKH�OLJKW�VSDFLQJ�PD\�HDVLO\
EH�GHWHUPLQHG�

,Q�DGGLWLRQ��WKH�OD\�RXW�GUDZLQJ�VKRXOG�DOVR�H[KLELW�D�FOHDU�V\VWHP�IRU�QXPEHULQJ
WKH�PDVW�SRVLWLRQV��/DWHU�LQ�WKH�GHVLJQ�SURFHVV��WKH�LGHQWLILFDWLRQ�RI�WKH�VHOHFWHG
PDVWV�ZLOO�EH�EDVHG�RQ�WKH�PDVW�SRVLWLRQ�QXPEHUV��2QH�SRVVLEOH�V\VWHP�LV
SURSRVHG�LQ�)LJXUHV��D�G��7KH�GHVLJQHU�LV�IUHH�WR�VHOHFW�DQ\�QXPEHULQJ�V\VWHP
KH�ZLVKHV�WR��SURYLGHG�WKDW�HDFK�PDVW�SRVLWLRQ�KDYH�D�GLIIHUHQW�QXPEHU�DQG
WKHUH�LV�RQO\�RQH�QXPEHU�IRU�HDFK�PDVW�SRVLWLRQ��UHJDUGOHVV�RI�WKH�QXPEHU�RI
OLJKWV�PRXQWHG�RQ�WKH�PDVW�

)RU�WKH�FRQVLVWHQF\��WKH�IROORZLQJ�V\PEROV�VKRXOG�EH�XVHG�LQ�D�OD\�RXW�GUDZLQJ
�LOOXVWUDWHG�LQ�WKH�UHDG\�PDGH�GUDZLQJV�LQ�$SSHQGL[����

• (DFK�OLJKW�LV�PDUNHG�ZLWK�D�EODFN�SRLQW

• (DFK�ODWWLFH�PDVW�LV�LQGLFDWHG�E\�D�VTXDUH�VXUURXQGLQJ�WKH�OLJKW

• (DFK�WXEXODU�PDVW�LV�LQGLFDWHG�E\�D�FLUFOH�VXUURXQGLQJ�WKH�OLJKW

• (DFK�FURVV�EDU�WXEH�LV�LQGLFDWHG�E\�D�ZLGH�UHFWDQJXODU�HQFORVLQJ�DOO�WKH�OLJKWV
PRXQWHG�RQ�WKDW�FURVV�EDU�WXEH�
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)LJXUH �D /LJKW DQG PDVW SRVLWLRQV LQ D �%DUUHWWH &HQWUH /LQH� &$7 , OLJKWLQJ V\VWHP� 7XEXODU

PDVWV DUH DVVXPHG IURP WKUHVKROG WR ��� P OLQH� ODWWLFH PDVWV ZLWK FURVV�EDU

WXEHV IURP ��� P OLQH RQZDUGV� $ VXJJHVWHG SRVLWLRQ QXPEHULQJ V\VWHP LV

SUHVHQWHG�
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3DJH �� ����

)LJXUH �E /LJKW DQG PDVW SRVLWLRQV LQ D �'LVWDQFH &RGHG &HQWUH /LQH� &$7 , OLJKWLQJ V\VWHP�

7XEXODU PDVWV DUH DVVXPHG IURP WKUHVKROG WR ��� P OLQH� ODWWLFH PDVWV ZLWK

FURVV�EDU WXEHV IURP ��� P OLQH RQZDUGV� $ VXJJHVWHG SRVLWLRQ QXPEHULQJ V\VWHP

LV SUHVHQWHG�
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)LJXUH �F /LJKW DQG PDVW SRVLWLRQV LQ �%DUUHWWH &HQWUH /LQH� &$7 ,, DQG ,,, OLJKWLQJ V\VWHPV�

7XEXODU PDVWV DUH DVVXPHG IURP WKUHVKROG WR ��� P OLQH� ODWWLFH PDVWV ZLWK

FURVV�EDU WXEHV IURP ��� P OLQH RQZDUGV� $ VXJJHVWHG SRVLWLRQ QXPEHULQJ V\VWHP

LV SUHVHQWHG�
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)LJXUH �G /LJKW DQG PDVW SRVLWLRQV LQ �'LVWDQFH &RGHG &HQWUH /LQH� &$7 ,, DQG ,,, OLJKWLQJ

V\VWHPV� 7XEXODU PDVWV DUH DVVXPHG IURP WKUHVKROG WR ��� P OLQH� ODWWLFH PDVWV

ZLWK FURVV�EDU WXEHV IURP ��� P OLQH RQZDUGV� $ VXJJHVWHG SRVLWLRQ QXPEHULQJ

V\VWHP LV SUHVHQWHG�
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��� +HLJKWV

����� 'DWXP�/HYHO

$V�D�UHVXOW�RI�WKH�SUHYLRXV�VWHSV��WKH�H[DFW�SRVLWLRQV�RI�WKH�OLJKWV�DUH�QRZ
GHILQHG��EXW�WKH�LQIRUPDWLRQ�LV�JLYHQ�LQ�WKH�IRUP�RI�WKH�GLVWDQFH�IURP�WKH
WKUHVKROG�DQG�WKH�VORSH�DQJOH��,Q�RUGHU�WR�GHWHUPLQH�WKH�KHLJKWV�RI�WKH�DFWXDO
PDVWV��WKH�OLJKW�SRVLWLRQV�KDYH�WR�EH�H[SUHVVHG�ORFDOO\�DV�GLVWDQFHV�IURP�WKH
JURXQG�

7KH�ILUVW�WDVN�LV�WR�WLH�WRJHWKHU�DOO�WKH�KHLJKW�GDWD�GHWHUPLQHG�HDUOLHU��7KLV�FDQ�EH
PDGH�E\�QRPLQDWLQJ�D�FHUWDLQ�IL[HG�OHYHO�DV�UHIHUHQFH�OHYHO��FDOOHG�WKH�GDWXP
OHYHO��WR�ZKLFK�DOO�RWKHU�KHLJKWV�DUH�WKHQ�UHIHUUHG�WR��2IWHQ�WKH�WKUHVKROG�OHYHO�LV
VHOHFWHG�DV�WKH�GDWXP�OHYHO��DV�LOOXVWUDWHG�LQ�)LJXUH����$OVR�VRPH�HVWDEOLVKHG
KHLJKW�V\VWHP�W\SLFDOO\�XVHG�LQ�JURXQG�VXUYH\LQJ�PD\�EH�DSSOLHG��,Q�WKH�IROORZLQJ
SURFHGXUH�WKH�PHWKRG�RI�HVWDEOLVKLQJ�D�IL[HG�GDWXP�OHYHO��WKUHVKROG��LV
HPSOR\HG��EXW�WKH�SULQFLSOHV�RI�WKH�SURFHGXUH�DUH�LQGHSHQGHQW�RI�WKH�KHLJKW
UHIHUHQFH�V\VWHP�

����� /LJKW�+HLJKWV�IURP�WKH�'DWXP�/HYHO

2QFH�WKH�GDWXP�OHYHO�LV�GHWHUPLQHG��WKH�KHLJKW�RI�HDFK�OLJKW�IURP�WKDW�OHYHO�FDQ
EH�FDOFXODWHG�XVLQJ�WKH�NQRZQ�GLVWDQFHV�DQG�VORSH�DQJOHV��7KLV�LV�HVVHQWLDO
FRQVLGHULQJ�WKH�ODWHU�VWDJHV�RI�WKH�SURFHVV��DV�WKH�ORFDO�OLJKW�KHLJKWV�DW�HDFK
PDVW�SRVLWLRQ�FDQ�RQO\�EH�GHWHUPLQHG�DIWHU�NQRZLQJ�WKH�KHLJKWV�IURP�D�XQLYHUVDO
UHIHUHQFH�OHYHO�

)LJXUH � $ IL[HG GDWXP OHYHO LV VHOHFWHG IURP ZKLFK WKH OLJKW KHLJKWV DUH FDOFXODWHG�
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����� 3RVLWLRQ�%DVHPHQW�/HYHO

,Q�RUGHU�WR�GHWHUPLQH�WKH�ORFDO�OLJKW�DQG�PDVW�KHLJKWV��WKH�JURXQG�FRQWRXU�QHHGV
WR�EH�FRQVLGHUHG��7KH�RYHUDOO�JURXQG�FRQWRXU�ZDV�DOUHDG\�WDNHQ�LQWR�DFFRXQW
ZKHQ�GHILQLQJ�WKH�VORSH�DQJOHV��EXW�DW�WKLV�VWDJH�WKH�JURXQG�OHYHO�DW�HDFK�PDVW
SRVLWLRQ�QHHGV�WR�EH�NQRZQ��7KLV�FDQ�EH�GHWHUPLQHG�E\�FRPELQLQJ�WKH�UHVXOWV�RI
WKH�JURXQG�VXUYH\�DQG�WKH�ORFDWLRQV�RI�WKH�PDVWV�SRVLWLRQV�JLYHQ�LQ�WKH�PDVW
OD\�RXW��VHH�)LJXUH�����,W�PD\�EH�GLIILFXOW�WR�GHILQH�WKH�SUHFLVH�OHYHO�RI�WKH�JURXQG
DW�HDFK�SRVLWLRQ��DQG�WKLV�LV�QRW�HYHQ�UHTXLUHG��DV�ORQJ�DV�LW�LV�NQRZQ�ZLWK�D
UHDVRQDEOH�DFFXUDF\�

%DVHG�RQ�WKH�JURXQG�OHYHO��LW�LV�WKHQ�GHFLGHG�DW�ZKLFK�OHYHO�WKH�IRXQGDWLRQ�LV�VHW�
7KH�OHYHO�WKDW�QHHGV�WR�EH�GHILQHG�DFFXUDWHO\�LV�WKH�WRS�VXUIDFH�RI�WKH
IRXQGDWLRQ��FDOOHG�WKH�SRVLWLRQ�EDVHPHQW�OHYHO��7R�PLQLPLVH�WKH�VL]H�DQG�FRVW�RI
WKH�IRXQGDWLRQ�LW�LV�DGYLVDEOH�WR�VHW�WKLV�EDVHPHQW�OHYHO�FORVH�WR�WKH�JURXQG��$OVR
WKH�SRVVLEOH�VXEPHUJLQJ�RI�WKH�VWHHO�EDVH�IUDPH�RI�WKH�PDVW�VKRXOG�EH
FRQVLGHUHG�DW�WKLV�VWDJH��7KH�KHLJKW�RI�WKH�EDVH�IUDPH�ZLWK�ILWWLQJV�LV�����PP
�VHH�)LJXUH�����

:KHQ�WKH�SRVLWLRQ�EDVHPHQW�OHYHOV�KDYH�EHHQ�GHFLGHG��WKH\�DUH�H[SUHVVHG�DV
KHLJKWV�IURP�WKH�GDWXP�OHYHO��,W�VKRXOG�EH�LQGLFDWHG�ZLWK���DQG���VLJQV�ZKHWKHU
WKH�EDVHPHQW�OHYHOV�DUH�DERYH�RU�EHORZ�WKH�GDWXP�OHYHO�

)LJXUH � 7KH SRVLWLRQ EDVHPHQW OHYHO �WKH IRXQGDWLRQ WRS VXUIDFH� LV VHW FORVH WR WKH

JURXQG� 7KLV OHYHO QHHGV WR EH DFFXUDWHO\ GHILQHG�
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����� /LJKW�+HLJKWV�DW�0DVW�3RVLWLRQV

1RZ�WKDW�WKH�OLJKW�KHLJKWV�DQG�WKH�EDVHPHQW�OHYHOV�DW�HDFK�PDVW�SRVLWLRQ�KDYH
EHHQ�HVWDEOLVKHG�DV�KHLJKWV�IURP�WKH�VDPH�GDWXP�OHYHO��WKH�ORFDO�OLJKW�KHLJKWV�IRU
HDFK�PDVW�SRVLWLRQ�PD\�EH�HDVLO\�FDOFXODWHG��DV�LOOXVWUDWHG�LQ�)LJXUH���

:KHQ�HVWDEOLVKLQJ�WKH�ORFDO�OLJKW�KHLJKWV��WKH�OD\�RXW�SODQ�VKRXOG�EH�FDUHIXOO\
IROORZHG�WR�HQVXUH�WKDW�HDFK�OLJKW�LV�UHODWHG�WR�WKH�FRUUHFW�PDVW��6LQFH�WKH
FURVV�EDU�WXEHV�DUH�VHW�KRUL]RQWDOO\��DOO�WKH�OLJKWV�PRXQWHG�RQ�WKH�VDPH�PDVW
VKRXOG�KDYH�WKH�VDPH�KHLJKW�IURP�WKH�EDVHPHQW�OHYHO��7KH�VHOHFWLRQ�RI�PDVWV�LV
EDVHG�RQ�WKHVH�ORFDO�OLJKW�KHLJKWV��VR�LW�LV�PRVW�LPSRUWDQW�WKDW�WKH\�KDYH�EHHQ
GHWHUPLQHG�FRUUHFWO\�

)LJXUH � 7KH XVH RI SRVLWLRQ EDVHPHQW OHYHO WR H[SUHVV WKH OLJKW KHLJKW ORFDOO\�
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��� 0DVW�6HOHFWLRQ

����� 6HOHFWLQJ�WKH�5LJKW�0DVWV

7KH�VHOHFWLRQ�RI�WKH�FRUUHFW�PDVWV�LV�WKH�PRVW�HVVHQWLDO�VWHS�LQ�WKH�GHVLJQ�RI�DQ
DSSURDFK�OLJKWLQJ�V\VWHP�HPSOR\LQJ�([HO�PDVWV��7KH�VHOHFWLRQ�PD\�DOVR�EH�OHIW�WR
WKH�([HO�UHSUHVHQWDWLYHV��SURYLGHG�WKDW�DOO�WKH�QHFHVVDU\�KHLJKW�DQG�SRVLWLRQ�GDWD
LV�VXSSOLHG�LQ�WKH�DSSURSULDWH�IRUP��DV�GHILQHG�LQ�VHFWLRQ��������,W�LV
UHFRPPHQGHG��KRZHYHU��WKH�VHOHFWLRQ�WR�EH�PDGH�E\�WKH�DFWXDO�GHVLJQHU��DV�WKLV
LV�WKH�EHVW�ZD\�WR�HQVXUH�WKDW�DOO�WKH�FXVWRPHU�QHHGV�DQG�ZLVKHV�DUH�IXOILOOHG��7KH
GHVLJQHU�LV�DOVR�EHVW�DZDUH�RI�DQ\�ORFDO�FLUFXPVWDQFHV��WKDW�PLJKW�PDNH�WKH
VWDQGDUG�VROXWLRQV�OHVV�RSWLPDO��7KH�GHFLVLRQ�EHWZHHQ�WXEXODU�RU�ODWWLFH�PDVWV
VKRXOG�EH�PDGH�LQ�FR�RSHUDWLRQ�EHWZHHQ�WKH�GHVLJQHU�DQG�([HO�UHSUHVHQWDWLYHV�
DV�FRVW�DQG�RWKHU�IDFWRUV�IURP�ERWK�VLGHV�QHHG�WR�EH�MXGJHG�

2QFH�WKH�VHOHFWLRQ�EHWZHHQ�ODWWLFH�RU�WXEXODU�PDVWV�KDV�EHHQ�PDGH��WKH
VHOHFWLRQ�SURFHVV�LV�GLIIHUHQW�IRU�WKH�WZR�FDVHV��7KHUHIRUH��WKH�VHOHFWLRQ�SURFHVV
KDV�EHHQ�H[SODLQHG�VHSDUDWHO\�IRU�ERWK�FDVHV�LQ�WKH�IROORZLQJ�WZR�VXE�VHFWLRQV�
$V�IHDWXUHV�FKDUDFWHULVWLF�WR�([HO�PDVWV�QHHGV�WR�EH�FRQVLGHUHG�LQ�WKH�VHOHFWLRQ
SURFHVV��WKHVH�VHFWLRQV�DOVR�FRQWDLQ�EULHI�LQWURGXFWLRQV�WR�WKH�ERWK�PDVW
FRQFHSWV�

7XEXODU�0DVWV

7KH�([HO�WXEXODU�PDVWV�FRQVLVW�RI�RQH�WR�WKUHH�FRPSRVLWH�WXEHV�RI�GLIIHUHQW
GLDPHWHU��VHH�)LJXUH������7KH�WRS�VHFWLRQ��WR�ZKLFK�WKH�OLJKW�LV�ILWWHG��LV�DOZD\V�D
GLDPHWHU����PP�WXEH��PDUNHG�ODWHU�DV�'�����,I�WKH�PDVW�KHLJKW�LV�EHORZ�����P�
WKH�PDVW�LV�D�VLQJOH�'���WXEH��%HWZHHQ�����������P�WKH�WXEXODU�PDVWV�W\SLFDOO\
FRQVLVW�RI�WZR�WXEHV��'���WXEH�DV�D�ORZHU�VHFWLRQ�DQG�WKH�'���PP�WXEH�RQ�WRS�
+LJKHU�WXEXODU�PDVWV�KDYH�D�IXUWKHU�ORZHU�HOHPHQW�RI�����PP�GLDPHWHU��'�����
DQG�WKH�'���DQG�'���HOHPHQWV�DUH�SODFHG�RQ�WRS�RI�WKDW��7KH�PD[LPXP�KHLJKW
RI�WKH�WKUHH�VHFWLRQ�PDVWV�LV�DERXW���P��7KH�KHLJKW�OLPLWV�DUH�RQO\�LQGLFDWLYH��DV
WKH�ULJKW�FRPELQDWLRQ�QHHGV�WR�EH�GHFLGHG�VHSDUDWHO\�FDVH�E\�FDVH��GHSHQGLQJ
RQ�WKH�ORFDO�FLUFXPVWDQFHV�DQG�UHTXLUHPHQWV��,W�LV�UHFRPPHQGHG�WKDW�WKH�ILQDO
VHOHFWLRQ�RI�WKH�H[DFW�W\SH�RI�WKH�WXEXODU�PDVWV�LV�OHIW�WR�WKH�([HO�UHSUHVHQWDWLYHV�
XQOHVV�WKHUH�DUH�SDUWLFXODU�FXVWRPHU�ZLVKHV�RWKHU�WKDQ�WKH�OLJKW�KHLJKW�

7KH�VHOHFWLRQ�RI�WKH�ULJKW�WXEXODU�PDVWV�LV�VLPSOH��D�PDVW�LV�VXIILFLHQWO\�GHILQHG
ZKHQ�WKH�GHVLUHG�OLJKW�KHLJKW�LV�NQRZQ��$W�WKH�VHOHFWLRQ�VWDJH�LW�LV�SRVVLEOH�WR
UHDFK�DQ\�UHTXLUHG��KHLJKW��ZLWKRXW�D�IXUWKHU�DGMXVWPHQW���DV��WKH��WXEXODU�PDVWV
DUH�GHOLYHUHG�����PP�RYHUOHQJWK�DQG�DUH�FXW�WR�WKH�H[DFW�KHLJKWV�RQ�VLWH��2QFH
D�WXEXODU�PDVW�KDV�EHHQ�GHOLYHUHG�RQ�VLWH��WKH�SRVVLEOH�KHLJKW�DGMXVWPHQW�UDQJH
LV�OLPLWHG�E\�WKH�KHLJKW�RI�WKH�'���WXEH�
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)LJXUH �� ([HO WXEXODU PDVWV�

/DWWLFH�0DVWV

7KH�([HO�ODWWLFH�PDVWV�FRQVLVW�RI�RQH�RU�WZR�PDVW�PRGXOHV�RI�ODWWLFH�VWUXFWXUH�ZLWK
D�VTXDUH�FURVV�VHFWLRQ��,I�WKH�KHLJKW�RI�WKH�PDVW�LV�EHORZ�������P��RQO\�RQH
PRGXOH�RI�����PP�ZLGWK�LV�XVHG��0DVWV�KLJKHU�WKDQ�������P�DUH�FRQVWUXFWHG�RI
WZR�PRGXOHV��7KH�XSSHU�VHFWLRQ��EHLQJ�D�VWDQGDUG�����PP�PRGXOH��LV�PRXQWHG
RQ�WRS�RI�D�VWLIIHU�ORZHU�VHFWLRQ�RI�����PP�ZLGWK��7KH�WZR�PRGXOHV�DUH
FRQQHFWHG�E\�D�FRQLFDO�MRLQW�HOHPHQW�RI�FRPSRVLWH�VWUXFWXUH��7KH�PDVW�PRGXOHV
DUH�PDQXIDFWXUHG�WR�VWDQGDUG�KHLJKWV�DW�����PP�LQWHUYDOV�

,Q�ERWK�FDVHV�WKH�FURVV�EDU�WXEH�LV�PRXQWHG�RQ�WRS�RI�WKH�����PP�PRGXOH��7KH
OLJKWV�DUH�ILWWHG�WR�WKH�FURVV�EDU�WXEHV�YLD�VSHFLDO�DGMXVWPHQW�WXEHV��7KH
DGMXVWPHQW�WXEHV�PDNH�LW�SRVVLEOH�WR�UHDFK�DQ\�UHTXLUHG�OLJKW�KHLJKW��DOWKRXJK
WKH�PDVW�PRGXOHV�DUH�RQO\�PDQXIDFWXUHG�WR�FHUWDLQ�IL[HG�KHLJKWV��7KH�DGMXVWPHQW
UDQJH�RI������PP�LV�VXIILFLHQW�WR�FRPSHQVDWH�WKH�PD[LPXP�KHLJKW�HUURU�RI
����PP�DULVLQJ�IURP�WKH�IL[HG�PRGXODU�KHLJKW��WKH�PD[LPXP�HUURU�EHLQJ�D�KDOI
RI�WKH�KHLJKW�LQWHUYDO��

%HFDXVH�RI�WKH�FURVV�EDU�DQG�WKH�DGMXVWPHQW�WXEHV��WKH�DFWXDO�OLJKW�KHLJKW�LV
DOZD\V�JUHDWHU�WKDQ�WKH�KHLJKW�RI�WKH�SODLQ�PDVW��,I�WKH�OLJKW�LV�SRVLWLRQHG�LQ�WKH
PLGSRLQW�RI�WKH�DGMXVWPHQW�UDQJH��WKH�OLJKW�LV�����PP�DERYH�WKH�PDVW�WRS��7KH
EDVH�IUDPH�OLIWV�WKH�OLJKW�XS�IXUWKHU�����PP��VHH�)LJXUH������$OWRJHWKHU��WKH�PDVW
OLJKW�KHLJKW�IURP�WKH�EDVHPHQW�OHYHO�LV�WKXV�����PP�JUHDWHU�WKDQ�KHLJKW�RI�WKH
PDVW�PRGXOHV�
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7KH�����PP�PDVW�PRGXOHV�DUH�SURGXFHG�LQ�OHQJWKV�EHWZHHQ������PP�DQG
�����PP�DW�����PP�LQWHUYDOV��LQ�VSHFLDO�FDVHV�XS�WR������PP�������PP�PDVW
PRGXOHV�DUH�SURGXFHG�LQ����������������DQG������PP�OHQJWKV�RQO\��%\
FRPELQLQJ�WKHVH�WZR�W\SHV��DQ\�OLJKW�KHLJKW�EHWZHHQ������PP�DQG��������PP
FDQ�EH�FRQVWUXFWHG�RI�WKH�VWDQGDUG�PRGXOHV��7DNLQJ�LQWR�DFFRXQW�WKH������PP
DGMXVWPHQW�UDQJH��WKH�SRVVLEOH�UDQJH�LQ�WHUPV�RI�WKH�OLJKW�KHLJKW�LV�DSSUR[LPDWHO\
�������������PP��$OO�WKH�([HO�PDVWV�EDVHG�RQ�WKH�PRGXODULW\�FRQFHSW�DQG�WKH
UHVSHFWLYH�PDVW�PRGXOHV��DUUDQJHG�E\�WKHLU�KHLJKWV��DUH�OLVWHG�LQ�WKH�0DVW
6HOHFWLRQ�7DEOH��7DEOH����

)LJXUH �� 7KH PDLQ GLPHQVLRQV RI DQ ([HO ODWWLFH PDVW� 7KH IRXQGDWLRQ WRS VXUIDFH LV XVHG
DV D EDVH SRLQW IRU WKH GLPHQVLRQV�
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7KH�ILQDO�PDVW�VHOHFWLRQ�LV�QRZ�VLPSOH��WKH�([HO�PDVW�ZLWK�WKH�OLJKW�KHLJKW
PDWFKLQJ�PRVW�FORVHO\�WR�WKH�GHVLUHG�OLJKW�KHLJKW�LV�VHOHFWHG�IURP�WKH�0DVW
6HOHFWLRQ�7DEOH��$OO�WKH�PDVWV�DYDLODEOH�IRU�VWDQGDUG�GHVLJQV�DUH�OLVWHG�LQ�7DEOH
���DQG�RWKHU�RSWLRQV�DUH�QRW�URXWLQHO\�DYDLODEOH��+RZHYHU��LQ�VSHFLDO�FDVHV�LW
PD\�EH�SRVVLEOH�WR�XVH�KLJKHU�PDVWV�ZLWK�D�UHGXFHG�WRS�ORDG��WKH�ZLQG�ORDGV
SHUPLWWLQJ��7KLV�VKRXOG�EH�GLVFXVVHG�ZLWK�WKH�([HO�UHSUHVHQWDWLYHV�DV�WKH�QHHG
DULVHV�

,Q�WKH�FDVH�WKDW�H[DFW�PDWFK�LV�UHTXLUHG�EHWZHHQ�WKH�QRPLQDO�PDVW�OLJKW�KHLJKW
DQG�WKH�GHVLUHG�OLJKW�KHLJKW��D�FRUUHFWLRQ�SURFHGXUH�LV�SUHVHQWHG�LQ�VHFWLRQ
������

7KH�PRGXOH�FRPELQDWLRQV�JLYHQ�LQ�WKH�0DVW�6HOHFWLRQ�7DEOH�KDYH�EHHQ
RSWLPLVHG�IRU�W\SLFDO�DSSURDFK�OLJKWLQJ�V\VWHPV��$V�D�JHQHUDO�UXOH�WKHVH
FRPELQDWLRQV�SURGXFH�WKH�PRVW�FRVW�HIIHFWLYH�GHVLJQV��7KHUH�PD\�EH��KRZHYHU�
VLWXDWLRQV�ZKHUH�RWKHU�FRQVLGHUDWLRQV�EHFRPH�GRPLQDWLQJ�LQ�WKH�GHVLJQ�DQG
VHOHFWLRQ�RI�WKH�ULJKW�PDVWV��%DVHG�RQ�WKH�SDVW�H[SHULHQFH��WKHUH�VHHPV�WR�EH�D
VWURQJ�GHVLUH�WRZDUGV�OLJKWLQJ�V\VWHPV�WKDW�DUH���QRW�RQO\�VWUXFWXUDOO\�HIIHFWLYH��
EXW�DOVR�DHVWKHWLFDOO\�SOHDVLQJ��7KLV�PD\�UHTXLUH�WKH�XVH�RI�DOWHUQDWLYH��������
PP�FRPELQDWLRQV��IRU�H[DPSOH��LQ�RUGHU�WR�EULQJ�WKH�MRLQW�HOHPHQWV�RI�WKH�FHQWUH
OLQH�PDVWV�FORVHU�WR�WKH�VDPH�VORSHG�OLQH��)XUWKHUPRUH��ZKHQ�WKH�VHOHFWHG�PDVWV
DUH�ODWHU�WUDQVSRUWHG�DQG�GHOLYHUHG��LW�PD\�EH�SRVVLEOH�WR�VLJQLILFDQWO\�LQFUHDVH
WKH�VSDFH�XWLOLVDWLRQ�LQ�WKH�FDUJR�FRQWDLQHUV�E\�UH�FRQILJXULQJ�WKH�VWDQGDUG
PRGXOH�FRPELQDWLRQV��WKXV�UHGXFLQJ�WUDQVSRUWDWLRQ�FRVWV��6KRXOG�PRGLILFDWLRQV
LQ�WKH�VWDQGDUG�FRPELQDWLRQV�EH�IRXQG�EHQHILFLDO��DOWHUQDWLYH�FRPELQDWLRQV�ZLOO
EH�SUHVHQWHG�E\�WKH�([HO�UHSUHVHQWDWLYHV��7KH�OLJKW�KHLJKWV�ZLOO�DOZD\V�UHPDLQ
XQDIIHFWHG�
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7DEOH � 0DVW 6HOHFWLRQ 7DEOH VKRZLQJ WKH DYDLODEOH ODWWLFH PDVWV �FRPSOHWH YHUVLRQ VKRZQ
LQ $SSHQGL[ ���

0$67 /,*+7 +(,*+70$67 /,*+7 +(,*+7 7RWDO7RWDO 02'8/(602'8/(6 &20%,1$7,216&20%,1$7,216
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127(�127(� $ ��� PP PRGXOH PD\ RQ$ ��� PP PRGXOH PD\ RQO\ EH XVHG LQ FRPELQDWLRQ ZLWK D ��� PP PRGXOHO\ EH XVHG LQ FRPELQDWLRQ ZLWK D ��� PP PRGXOH

7KH VKDGHG DOWHUQDWLYHV PD\ RQO\ EH XVHG LQ VSHFLDO FDVHV7KH VKDGHG DOWHUQDWLYHV PD\ RQO\ EH XVHG LQ VSHFLDO FDVHV
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����� )LOOLQJ�WKH�0DVW�'DWD�6KHHW

7KH�HVVHQWLDO�GHVLJQ�GDWD�DQG�WKH�ILQDO�PDVW�VHOHFWLRQ�QHHG�WR�EH�FDUHIXOO\
GRFXPHQWHG��7KH�GRFXPHQW�WR�EH�SUHSDUHG�QRZ�DFWV�DV�WKH�LQSXW�GDWD�VKHHW�IRU
([HO��DQG�WKH�ZKROH�PDVW�GHOLYHU\�LV�EDVHG�RQ�WKLV�GRFXPHQWDWLRQ��7KH�GDWD�LV�WR
EH�GRFXPHQWHG�RQ�D�VSHFLDO�0DVW�'DWD�6KHHW��SURYLGHG�LQ�$SSHQGL[����$�VFDOHG
GRZQ�FRS\�RI�D�VHFWLRQ�RI�WKH�0DVW�'DWD�6KHHW�LV�DOVR�VKRZQ�KHUH�LQ�7DEOH���
7KLV�VHFWLRQ�H[SODLQV�KRZ�WKH�0DVW�'DWD�6KHHW�LV�ILOOHG�

7KH�0DVW�'DWD�6KHHW�LV�GLYLGHG�LQWR�WZR�PDLQ�SDUWV��2Q�WKH�OHIW�DUH�WKH
QHFHVVDU\�EDVLF�LQIRUPDWLRQ�RQ�ZKLFK�WKH�PDVW�VHOHFWLRQ�LV�EDVHG��7KH�DFWXDO
VHOHFWLRQ�LV�WKHQ�GRFXPHQWHG�RQ�WKH�ULJKW�KDQG�VLGH�FROXPQV��7KH�QHFHVVDU\
LQSXW�GDWD�FRQWDLQV�WKH�IROORZLQJ�IRXU�FROXPQV��WKH�IRXU�OHIW�KDQG�VLGH�FROXPQV
LQ�7DEOH����

• 3RVLWLRQ�LGHQWLILFDWLRQ�LQ�WKH�IRUP�RI�WKH�SRVLWLRQ�QXPEHU�DQG�GLVWDQFH�IURP
WKH�WKUHVKROG���7KH�ODWWHU�PD\�EH�RPLWWHG�LI�WKH�SRVLWLRQ�QXPEHULQJ�DQG�WKH
GLVWDQFHV�DUH�ERWK�FOHDUO\�VKRZQ�LQ�WKH�PDVW�OD\�RXW�GUDZLQJ��

 

• /LJKW�KHLJKW�JLYHQ�IURP�WKH�SRVLWLRQ�EDVHPHQW�OHYHO
 

• 0DVW�W\SH��L�H��ODWWLFH�RU�WXEXODU�PDVW��LQGLFDWHG�ZLWK�/�RU�7�
 

• &URVV�EDU�WXEH�DUUDQJHPHQW��L�H��WKH�QXPEHU�RI�OLJKWV�RQ�HDFK�FURVV�EDU�WXEH
DQG�WKHLU�KRUL]RQWDO�VSDFLQJ�

>1RWH��6HSDUDWHO\�PRXQWHG�VSHFLDO�OLJKWV��VXFK�DV�D�IODVK�RU�ORZ�LQWHQVLW\�OLJKW�
DUH�LQGLFDWHG�VHSDUDWHO\��IRU�H[DPSOH�DV�����LQ�WKH�FDVH�RI�IRXU�RUGLQDU\
DSSURDFK�OLJKWV�DQG�RQH�VSHFLDO�OLJKW��6SHFLDO�OLJKWV�DUH�QRW�FRQVLGHUHG�LQ�WKH
JLYHQ�VSDFLQJ�@

$OO�WKLV�LQIRUPDWLRQ�LV�HVVHQWLDO�IRU�WKH�VHOHFWLRQ��PDQXIDFWXUH�DQG�GHOLYHU\�RI�WKH
FRUUHFW�PDVWV��UHJDUGOHVV�RI�ZKR�PDNHV�WKH�DFWXDO�PDVW�VHOHFWLRQ��:LWKRXW�WKLV
GDWD��WKH�SURFHVV�FDQQRW�EH�FRQWLQXHG��7KH�GDWD�PD\�EH�WDEXODWHG�JUDGXDOO\
GXULQJ�WKH�SURFHVV��RU�DW�RQH�JR�DW�WKH�HQG�

7KH�ULJKW�KDQG�VLGH�VHFWLRQ��IRXU�VXE�FROXPQV��LV�UHVHUYHG�IRU�GRFXPHQWLQJ�WKH
PDVW�VHOHFWLRQ��$V�GLVFXVVHG�LQ�WKH�VHFWLRQ��������WKH�VHOHFWLRQ�PD\�EH�OHIW
HQWLUHO\�WR�WKH�([HO�UHSUHVHQWDWLYHV��EXW�LW�ZDV�UHFRPPHQGHG�WKDW�DW�OHDVW�WKH
ODWWLFH�PDVWV�DUH�VHOHFWHG�E\�WKH�GHVLJQHU��7KH�VHOHFWLRQ�ZLOO�EH�FKHFNHG�ODWHU�E\
([HO�DQG�DOWHUQDWLYH�VXJJHVWLRQV�ZLOO�EH�PDGH�LQ�WKH�FDVH�WKDW�RWKHU�VHOHFWLRQV
ZRXOG�SURGXFH�PRUH�HIILFLHQW�GHVLJQV�

7KH�GRFXPHQWDWLRQ�RI�WKH�PDVW�VHOHFWLRQ�LV�VOLJKWO\�GLIIHUHQW�IRU�HDFK�FDVH�DQG�LV
H[SODLQHG�LQ�GHWDLO�RQ�WKH�IROORZLQJ�SDJH��7KH�H[SODQDWLRQV�UHIHU�UHSHDWHGO\�WR
WKH�0DVW�'DWD�6KHHW��D�FRS\�RI�ZKLFK�LV�SUHVHQWHG�LQ�7DEOH���
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• 7XEXODU�PDVWV�

���2QO\�D�RQH�VHFWLRQ�PDVW�LV�UHTXLUHG��W\SLFDOO\�XS�WR�����P��
� 2QO\�WKH�WZR�FROXPQV�PDUNHG��8SSHU��DUH�ILOOHG�LQ�

� 7KH�GLDPHWHU�LV�PDUNHG�LQ�WKH�ZLGWK�FROXPQ�DV�'��
� 7KH�KHLJKW�FROXPQ�LV�OHIW�XQILOOHG�

�� $�WZR�VHFWLRQ�PDVW�LV�UHTXLUHG��W\SLFDOO\�EHWZHHQ�����������P��
� 2QO\�WKH�WZR�FROXPQV�PDUNHG��8SSHU��DUH�ILOOHG�LQ�

� 7KH�GLDPHWHU�LV�LQGLFDWHG�DV�'���LQ�WKH�ZLGWK�FROXPQ��7KH�'��
WXEH�LV�QRW�PDUNHG�DW�DOO��DV�LW�LV�XQDYRLGDEO\�QHHGHG�IRU�ILWWLQJ�WKH
OLJKWV

� 7KH�KHLJKW�FROXPQ�LV�OHIW�XQILOOHG�

���$�WKUHH�VHFWLRQ�PDVW�LV�UHTXLUHG��W\SLFDOO\�EHWZHHQ�����������P��
� )LUVW��WKH�WZR�FROXPQV�PDUNHG��8SSHU��DUH�ILOOHG�LQ�

� 7KH�GLDPHWHU�LV�LQGLFDWHG�DV�'���LQ�WKH�ZLGWK�FROXPQ��7KH�'��
WXEH�LV�QRW�PDUNHG�DW�DOO��DV�LW�LV�XQDYRLGDEO\�QHHGHG�IRU�ILWWLQJ�WKH
OLJKWV

� 7KH�KHLJKW�FROXPQ�LV�OHIW�XQILOOHG�
� )ROORZLQJ�WKDW��WKH�WZR�FROXPQV�RQ�ULJKW�PDUNHG��/RZHU��DUH�ILOOHG�LQ�

� 7KH�GLDPHWHU�LV�LQGLFDWHG�DV�'����LQ�WKH�ZLGWK�FROXPQ
� 7KH�KHLJKW�FROXPQ�LV�OHIW�XQILOOHG�

• /DWWLFH�PDVWV�

�� 2QO\�D�����PP�ZLGH�PRGXOH�LV�UHTXLUHG�
� 2QO\�WKH�FROXPQV�PDUNHG��8SSHU��DUH�ILOOHG�LQ�

� 7KH�PRGXOH�ZLGWK�LV�LQGLFDWHG�LQ�WKH�ZLGWK�FROXPQ�DV�:���
� 7KH�PRGXOH�KHLJKW�LV�ZULWWHQ�LQ�WKH�KHLJKW�FROXPQ�DV�JLYHQ�LQ�WKH

0DVW�6HOHFWLRQ�7DEOH�

�� $�PDVW�FRQVLVWLQJ�RI�WZR�PRGXOHV�RI�����PP�DQG�����PP�ZLGWKV�LV
UHTXLUHG�
� )LUVW��WKH�FROXPQV�PDUNHG��8SSHU��DUH�ILOOHG�LQ�

� 7KH�PRGXOH�ZLGWK�LV�LQGLFDWHG�LQ�WKH�ZLGWK�FROXPQ�DV�:���
� 7KH�PRGXOH�KHLJKW�LV�ZULWWHQ�LQ�WKH�KHLJKW�FROXPQ�DV�JLYHQ�LQ�WKH

0DVW�6HOHFWLRQ�7DEOH�
� )ROORZLQJ�WKDW��WKH�VHOHFWHG�����PP�ORZHU�VHFWLRQ�LV�LQGLFDWHG�LQ�WKH

WZR�FROXPQV�PDUNHG��/RZHU��
� 7KH�ZLGWK�RI�WKH�����PP�PRGXOH�LV�LQGLFDWHG�LQ�WKH�ZLGWK�FROXPQ

DV�:���
� 7KH�KHLJKW�RI�WKH�����PP�PRGXOH�LV�ZULWWHQ�WR�WKH�KHLJKW�FROXPQ

DV�JLYHQ�LQ�WKH�0DVW�6HOHFWLRQ�7DEOH�

7KH�([HO�UHSUHVHQWDWLYHV�ZLOO�FRPSOHWH�WKH�WDEOH�ZLWK�WKH�KHLJKWV�RI�WKH�LQGLYLGXDO
WXEXODU�HOHPHQWV��WDNLQJ�LQWR�DFFRXQW�WKH�RYHUODSV�DW�WKH�FRQQHFWLRQV�DQG�WKH
DGGLWLRQDO�UHVHUYH�OHQJWK�
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7DEOH � $ FRS\ RI D VHFWLRQ RI WKH 0DVW 'DWD 6KHHW� XVHG IRU GRFXPHQWLQJ WKH QHFHVVDU\
LQSXW GDWD DQG WKH PDVW VHOHFWLRQ �VHH DOVR $SSHQGL[ ���

352-(&7� '$7(� 3$*(�

7\SH RI DSSURDFK OLJKW V\VWHP� &$7
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����� 0DWFKLQJ�WKH�+HLJKWV�E\�$GMXVWLQJ�WKH�%DVHPHQW�/HYHO�
�2SWLRQDO�

'XH�WR�WKH�XVH�RI�VWDQGDUG�ODWWLFH�PRGXOHV�RI�IL[HG�KHLJKWV��WKH�QRPLQDO�OLJKW
KHLJKW�KDUGO\�HYHU�FRLQFLGHV�H[DFWO\�ZLWK�WKH�GHVLUHG�OLJKW�KHLJKW��PHDVXUHG�IURP
WKH�EDVHPHQW�OHYHO���$V�H[SODLQHG�HDUOLHU��WKLV�LV�WDNHQ�FDUH�RI�E\�WKH�DGMXVWPHQW
WXEHV�SURYLGHG��7KLV�PHDQV��KRZHYHU��WKDW�WKH�IXOO�DGMXVWPHQW�UDQJH�LV�QRW
DYDLODEOH�IRU�ODWHU�LQ�VHUYLFH�FRUUHFWLRQV��7KHUH�PLJKW�EH�FDVHV�ZKHUH�LW�LV
GHVLUDEOH�WR�KDYH�WKH�IXOO�DGMXVWPHQW�FDSDELOLW\�DYDLODEOH�IRU�WKH�RSHUDWLRQDO�XVH�
IRU�H[DPSOH�WR�FRPSHQVDWH�SRVVLEOH�HUURUV�LQ�WKH�HDUWK�PRYLQJ�RSHUDWLRQV�RU�LQ
FDVWLQJ�WKH�IRXQGDWLRQV��,W�ZRXOG�DOVR�HQDEOH�WKH�ODWHU�FKDQJLQJ�RI�WKH�OLJKW
KHLJKWV�RI�WKH�ZKROH�V\VWHP��VKRXOG�WKLV�EH�UHTXLUHG�

7R�DFKLHYH�WKLV��WKH�UHTXLUHG�OLJKW�KHLJKW��IURP�SRVLWLRQ�EDVHPHQW�OHYHO��DQG�WKH
OLJKW�KHLJKW�RI�WKH�FORVHVW�PDWFKLQJ�PDVW�PD\�EH�IRUFHG�WR�EH�HTXDO��7KLV�LV�GRQH
E\�DGMXVWLQJ�WKH�OHYHO�RI�WKH�IRXQGDWLRQ��7KH�FRUUHFWLRQ�SURFHGXUH�LV�DV�IROORZV�

• 7KH�FORVHVW�PDWFKLQJ�PDVW�LV�VHOHFWHG��7KH�PD[LPXP�KHLJKW�GLIIHUHQFH
EHWZHHQ�WKH�PDVW�OLJKW�KHLJKW�DQG�UHTXLUHG�KHLJKW�LV�WKHQ������PP�

 

• 7KH�SRVLWLRQ�EDVHPHQW�OHYHO�LV�UH�GHILQHG�E\�OLIWLQJ�RU�ORZHULQJ�WKH�IRXQGDWLRQ
E\�D�FRUUHFWLRQ�HTXDO�WR�WKH�GHWHFWHG�KHLJKW�GLIIHUHQFH��VHH�)LJXUH������)RU
H[DPSOH�
� ,I�WKH�OLJKW�KHLJKW�RI�WKH�VHOHFWHG�PDVW�LV����PP�OHVV�WKDQ�WKH�UHTXLUHG

KHLJKW��WKH�EDVHPHQW�OHYHO�LV�OLIWHG�XS�E\����PP
� 5HVSHFWLYHO\��LI�WKH�PDVW�OLJKW�KHLJKW�LV��VD\������PP�JUHDWHU�WKDQ�WKH

UHTXLUHG�KHLJKW��WKH�SRVLWLRQ�EDVHPHQW�VKRXOG�EH�VHW�����PP�ORZHU�WKDQ
RULJLQDOO\�WKRXJKW�

)LJXUH �� 7KH FRUUHFWLRQ UHTXLUHG IRU PDWFKLQJ WKH GHVLUHG OLJKW KHLJKW H[DFWO\ ZLWK WKH PDVW
OLJKW KHLJKW�
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7KLV�FRUUHFWLRQ�LV�QRWHG�LQ�WKH�GRFXPHQWDWLRQ�E\�UHSODFLQJ�WKH�HDUOLHU�KHLJKWV�RI
WKH�EDVHPHQW�OHYHOV�ZLWK�WKH�UH�GHILQHG�KHLJKWV��7KLV�HQVXUHV�WKDW�WKH�QHZ
EDVHPHQW�KHLJKWV�ZLOO�HYHQWXDOO\�WDNH�HIIHFW�

7KH�OLJKWV�DUH�QRZ�VHW�DXWRPDWLFDOO\�WR�WKH�ULJKW�KHLJKWV��ZKHQ�WKH�OLJKWV�DUH
ORFDWHG�LQ�WKHLU�QRPLQDO�PLGSRLQW�SRVLWLRQV��,QVWDOODWLRQ�WROHUDQFHV�PD\�UHTXLUH
PLQRU�DGMXVWPHQW��EXW�EDVLFDOO\�WKH�ZKROH�DGMXVWPHQW�UDQJH�LV�DYDLODEOH�IRU
SRVVLEOH�ODWHU�QHHGV�

��� )RXQGDWLRQ�'HVLJQ

7KH�FRQFUHWH�IRXQGDWLRQ�KDV�WR�EH�VWURQJ�HQRXJK�WR�FDUU\�WKH�PD[LPXP�ORDGV
WKDW�PD\�EH�WUDQVPLWWHG�WKURXJK�WKH�PDVW��7KH�SUHGRPLQDQW�ORDGV�DUH�WKH
EHQGLQJ�PRPHQW�DQG�WKH�VKHDU�IRUFH��7KH�PDJQLWXGH�RI�WKHVH�ORDGV�LV
GHWHUPLQHG�E\�WKH�PDVW�KHLJKW��WRWDO�ZLQG�DUHD�RI�WKH�PDVW�VWUXFWXUHV��LQFO��WKH
PRXQWHG�GHYLFHV��DQG�WKH�ZLQG�ORDGV��,Q�DGGLWLRQ�WR�WKH�H[WHUQDO�ORDGV��WKH
GLPHQVLRQV�RI�WKH�IRXQGDWLRQ�DUH�DIIHFWHG�E\�WKH�ORFDO�VRLO�W\SH�DQG
HQYLURQPHQWDO�IDFWRUV��VXFK�DV�WKH�DQQXDO�IURVW�

,I�IRXQG�QHFHVVDU\�IRU�GLPHQVLRQLQJ�WKH�IRXQGDWLRQV��([HO�UHSUHVHQWDWLYHV�DUH
UHDG\�WR�SURYLGH�WKH�QHFHVVDU\�FDOFXODWLRQ�ORDGV�DW�WKH�EDVH�RI�HDFK�PDVW��VKHDU
IRUFH�DQG�EHQGLQJ�PRPHQW���,W�LV�UHFRPPHQGHG�WKDW�D�ORFDO�FLYLO�HQJLQHHU�LV
FRQVXOWHG�DERXW�WKH�DFWXDO�IRXQGDWLRQ�FRQVWUXFWLRQ�
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�� 0$67�6758&785$/�'(6,*1�35,1&,3/(6

7KH�PDVWV�KDYH�WR�EH�VXIILFLHQWO\�VWURQJ�DQG�VWLII��7KH�PLQLPXP�VWLIIQHVV�LV��WR�D
JUHDW�H[WHQW��GLFWDWHG�E\�WKH�SHUPLVVLEOH�DQJXODU�GHIOHFWLRQV�RI�WKH�OLJKW�EHDPV�
7KH�H[WHUQDO�DQG�LQWHUQDO�ORDGV�VHW�VWUHQJWK�UHTXLUHPHQWV�VHSDUDWHO\�WR�HDFK
VWUXFWXUDO�FRPSRQHQW�DV�ZHOO�DV�WKH�PDVW�DV�D�ZKROH��,Q�WKH�VWUXFWXUDO�GHVLJQ�RI
WKH�DYDLODEOH�PDVW�FRPELQDWLRQV��WKH�FDOFXODWLRQ�ORDGV�HDFK�HOHPHQW�LV
VXEMHFWHG�WR�KDYH�EHHQ�FRPSDUHG�DJDLQVW�WKH�FKDUDFWHULVWLF�VWUHQJWK�YDOXHV��7KH
VWUHQJWK�YDOXHV�KDYH�EHHQ�REWDLQHG�E\�SHUIRUPLQJ�QXPHURXV�VWUXFWXUDO�WHVWV�RQ
HDFK�FRPSRQHQW��$�VXIILFLHQW�VWUHQJWK�UHVHUYH�KDV�EHHQ�SURYLGHG�E\�DSSO\LQJ
VSHFLDOO\�GHWHUPLQHG�VDIHW\�IDFWRUV�

7KH�FDOFXODWHG�SHUIRUPDQFH�LV�VWURQJO\�GHSHQGHQW�RQ�WKH�GHVLJQ�ZLQG�ORDG�
7KURXJKRXW�WKH�ZRUOG�KLJKO\�YDU\LQJ�ZLQG�ORDGV�DUH�DSSOLHG��7KH�UHTXLUHG�ZLQG
ORDGV�DUH�W\SLFDOO\�EDVHG�RQ�ORFDO�PHDQ�RFFXUUHQFHV�RI�FHUWDLQ�VWURQJ�ZLQGV�
WKXV�EHLQJ�GLIIHUHQW�IRU�HDFK�FOLPDWLF�UHJLRQ��)XUWKHUPRUH��WKH�GHVLJQ�ZLQG�ORDGV
DUH�DIIHFWHG�E\�WKH�QDWXUDO�SURWHFWLRQ�SURYLGHG�E\�WKH�VXUURXQGLQJ�DUHD�
7KHUHIRUH��WKH�FRDVW�OLQH�DUHDV�W\SLFDOO\�KDYH�WKH�KLJKHVW�GHVLJQ�ZLQG�ORDGV��7KH
PDVW�FRPELQDWLRQV�PDGH�DYDLODEOH�LQ�WKLV�JXLGH�KDYH�EHHQ�GLPHQVLRQHG�WR
ZLWKVWDQG�WKH�PD[LPXP�ZLQG�ORDGV�RFFXUULQJ�LQ�1RUWKHUQ�(XURSH�DW�FRDVW�OLQHV
DQG�ODUJH�RSHQ�DUHDV��$V�D�UHVXOW��WKH�PD[LPXP�H[SHFWHG�ZLQG�YHORFLWLHV��XVHG
LQ�WKH�VWUHVV�FDOFXODWLRQV�KDYH�EHHQ������P�V�IRU�D�VKRUW�WHUP�JXVW�ORDG�DQG
�����P�V�IRU�D�FRQVWDQW�IDWLJXH�ORDG�

+LJKHU�VWUHQJWK�DJDLQVW�ZLQG�ORDGV�LV�RIWHQ�UHTXLUHG��,Q�VXFK�FDVHV�WKH�PD[LPXP
SRVVLEOH�PDVW�KHLJKWV�ZLWK�PD[LPXP�FURVV�EDU�ORDGV�QHHG�WR�EH�FKHFNHG
VHSDUDWHO\��,W�LV�PRVW�LPSRUWDQW�WKDW�UHTXLUHG�GHVLJQ�ZLQG�YHORFLWLHV�DUH�GLVFXVVHG
ZLWK�WKH�([HO�UHSUHVHQWDWLYHV�DW�WKH�GHVLJQ�VWDJH��DV�W\SLFDOO\�WKH�KLJKHU�ZLQG
ORDGV�IRUFH�WR�UHGXFWLRQV�LQ�WKH�PD[LPXP�KHLJKW�ORDG�FRPELQDWLRQV�

+LJKHU�ZLQG�YHORFLWLHV�PD\�DOVR�EH�FDXVHG�E\�WKH�MHW�EODVWV�SURGXFHG�E\�ORZ
IO\LQJ�DLUFUDIW��,Q�WKH�GHVLJQ�RI�WKH�([HO�PDVWV��WKH�FDOFXODWLRQ�MHW�EODVW�ORDGV�KDYH
EHHQ�EDVHG�RQ�WKH�,&$2�LQVWUXFWLRQV�GHWDLOLQJ�JXVW�YHORFLW\�FXUYHV�EHKLQG�D
KHDY\�WUDQVSRUW�DLUFUDIW��ZLWK�MHW�HQJLQHV�DW�PD[LPXP�WKUXVW��7KH�MHW�EODVW�HIIHFW�LV
KLJKO\�GHSHQGHQW�RQ�WKH�GLVWDQFH�IURP�WKH�HQJLQH��,Q�WKLV�FDVH�WKH�FDOFXODWLRQ
GLVWDQFHV�IURP�WKH�HQJLQHV�WR�WKH�PDVWV�KDYH�EHHQ�EDVHG�RQ�WKH�PLQLPXP
SHUIRUPDQFH�UHTXLUHPHQWV�RI�)$5�����WKH�ORZHVW�DOORZDEOH�IOLJKW�SDWK�LQ�WDNH�RII�
DQG�RQ�WKH�SHUIRUPDQFH�GDWD�RI�D�UHDO�WUDQVSRUW�DLUFUDIW��,Q�WKH�VWUXFWXUDO�GHVLJQ
WKH�MHW�EODVWV�KDYH�EHHQ�WUHDWHG�DV�DGGLWLRQDO�ZLQG�JXVW�ORDGV�
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,W�KDV�EHHQ�IRXQG�WKDW�WKH�MHW�EODVWV�QHHG�WR�EH�FRQVLGHUHG�ZLWKLQ�WKH�ILUVW�����P
IURP�WKH�WKUHVKROG��WKH�MHW�EODVWV�SUHYHQWLQJ�WKH�XVH�RI�KLJK�PDVWV�ZLWK�KHDY\
FURVV�EDU�ORDGV�ZLWKLQ�WKLV�DUHD��7KH�DYDLODEOH�PDVW�FRPELQDWLRQV�ZLWKLQ�WKLV
DUHD�DUH�JLYHQ�LQ�WKH�FRPSOHWH�VHW�RI�0DVW�6HOHFWLRQ�7DEOHV�LQ�$SSHQGL[����WKH
ILUVW�WDEOH�FRYHULQJ�WKH�PRVW�VHYHUH�DUHD�IURP�WKH�WKUHVKROG�WR�����P��DQG�WKH
VHFRQG�RQH�H[WHQGLQJ�IURP�����P�WR�����P��,I�KLJKHU�PDVWV�DUH�UHTXLUHG�LQ
WKHVH�DUHDV��WKH\�KDYH�WR�EH�FRQVLGHUHG�DV�H[FHSWLRQV�DQG�GLVFXVVHG�FDVH�E\
FDVH�ZLWK�WKH�([HO�UHSUHVHQWDWLYHV�
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�� 6800$5<

7KLV�JXLGH�KDV�EHHQ�GHYHORSHG�WR�DVVLVW�LQ�WKH�GHVLJQ�SURFHVV�RI�DQ�DSSURDFK
OLJKWLQJ�V\VWHP�HPSOR\LQJ�([HO�PDVWV��7KLV�JXLGH�KDV�EHHQ�FUHDWHG�WR�FRPELQH
WKH�HVVHQWLDO�,&$2�UHTXLUHPHQWV�DQG�UHFRPPHQGDWLRQV�ZLWK�WKH�VHOHFWLRQ
SURFHVV�RI�WKH�([HO�PDVWV��LQ�RUGHU�WR�EXLOG�XS�D�VLQJOH�GHVLJQ�SURFHGXUH�

7KLV�JXLGH�KDV�QRW�EHHQ�LQWHQGHG�WR�UHOLHYH�WKH�GHVLJQHU�RI�UHDGLQJ�$QQH[�����,Q
VRPH�FDVHV��FHUWDLQ�ILJXUHV�RU�FKDSWHUV�RI�$QQH[����DUH�RQO\�UHIHUUHG�WR��VLQFH�LW
ZRXOG�QRW�KDYH�EHHQ�MXVWLILDEOH�WR�UHSHDW�DOO�WKH�UHTXLUHPHQWV�RI�$QQH[����LQ�WKLV
JXLGH��$OWKRXJK�WKH�PRVW�HVVHQWLDO�VWDJHV�RI�WKH�GHVLJQ�KDYH�EHHQ�LQFOXGHG�
$QQH[����LV�VWLOO�QHHGHG�IRU�FKHFNLQJ�GHWDLOV��DV�ZHOO�DV�VRUWLQJ�RXW�WKH�VSHFLDO
FDVHV��,Q�WKLV�JXLGH�WKH�GHWHUPLQDWLRQ�RI�WKH�FRUUHFW�KHLJKWV�IRU�WKH�OLJKWV��PDVWV
DQG�IRXQGDWLRQV�KDYH�EHHQ�GHDOW�ZLWK�LQ�JUHDW�GHWDLO��7KH�JLYHQ�LQVWUXFWLRQV�QHHG
WR�EH�IROORZHG�LQ�RUGHU�WR�UHDFK�WKH�RSWLPXP�UHVXOWV��7R�DVVLVW�WKH�GHVLJQ
SURFHVV��D�UHDG\�PDGH�WDEOH��FDOOHG�0DVW�'DWD�6KHHW��KDV�EHHQ�SURYLGHG�LQ
$SSHQGL[���IRU�GRFXPHQWLQJ�WKH�HVVHQWLDO�GDWD�

,Q�DGGLWLRQ�WR�ILOOLQJ�WKH�GDWD�VKHHW��D�OD\�RXW�SODQ�VKRZLQJ�WKH�PDVW�DQG�OLJKW
SRVLWLRQV�KDV�WR�EH�PDGH��$�EDVH�IRU�WKH�DFWXDO�OD\�RXW�GUDZLQJ�KDV�EHHQ
SURYLGHG�LQ�$SSHQGL[���ZLWK�WKH�QHFHVVDU\�LQIRUPDWLRQ�IRU�FRPSOHWLQJ�LW�

,I�IXUWKHU�LQIRUPDWLRQ�LV�UHTXLUHG�DERXW�DQ\�RI�WKH�PDWWHUV�FRQWDLQHG�LQ�WKLV�JXLGH
RU�LQGHHG�DERXW�([HO�PDVWV��WKH�([HO�SHUVRQQHO�ZLOO�EH�GHOLJKWHG�WR�SURYLGH�LW�
7KH�QHFHVVDU\�FRQWDFW�LQIRUPDWLRQ�FDQ�EH�IRXQG�LQ�$SSHQGL[���
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$33(1',&(6

$�� 0DVW�6HOHFWLRQ�7DEOHV

$�� /D\�RXW�'UDZLQJV

$�� 0DVW�'DWD�6KHHW

$�� &RQWDFW�,QIRUPDWLRQ
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IURP SRVLWLRQ EDVHPHQW OHYHOIURP SRVLWLRQ EDVHPHQW OHYHO PRGXODUPRGXODU
��� PP
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��� PP
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��� PP PRGXOH KHLJKW
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127(�127(� $ ��� PP PRGXOH PD\ RQO\ EH XVHG LQ FRPELQDWLRQ ZLWK D ��� PP PRGXOH$ ��� PP PRGXOH PD\ RQO\ EH XVHG LQ FRPELQDWLRQ ZLWK D ��� PP PRGXOH

7KH VKDGHG DOWHUQDWLYHV PD\ RQO\ EH XVHG LQ VSHFLDO FDVHV7KH VKDGHG DOWHUQDWLYHV PD\ RQO\ EH XVHG LQ VSHFLDO FDVHV



5HYLVLRQ �

$3352$&+ /,*+7,1* 6<67(0 ���������

'(6,*1 *8,'( 'HV*XLU��GRF

3DJH �� ����

0DVW�6HOHFWLRQ�7DEOH����$YDLODEOH�ODWWLFH�PDVW�PRGXOHV�DQG�FRPELQDWLRQV
�GLVWDQFH�IURP�WKH�WKUHVKROG�EWZ���������P�

0$67 /,*+7 +(,*+70$67 /,*+7 +(,*+7 7RWDO7RWDO 02'8/(602'8/(6 &20%,1$7,216&20%,1$7,216

IURP SRVLWLRQ EDVHPHQW OHYHOIURP SRVLWLRQ EDVHPHQW OHYHO PRGXODUPRGXODU
��� PP

PRGXOH

��� PP

PRGXOH

��� PP PRGXOH KHLJKW

�

0LGSRLQW 5DQJH KHLJKWKHLJKW KHLJKW KHLJKW ��� PP PRGXOH KHLJKW

PP PLQ PD[ PP PP PP PP

���� ���� ���� ���� ����

���� ���� ���� ���� ����

���� ���� ���� ���� ����

���� ���� ���� ���� ����

���� ���� ���� ���� ����

���� ���� ���� ���� ����

���� ���� ���� ���� ����

���� ���� ���� ���� ���� ����

���� ���� ���� ���� ����

���� ���� ���� ���� ����

���� ���� ���� ���� ����

���� ���� ���� ���� ���� ����

���� ���� ���� ���� ����

���� ���� ���� ���� ����

���� ���� ���� ���� ����

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

���� ���� ���� ���� ���� ���� � ����

���� ���� ���� ���� ���� ���� � ����

���� ���� ���� ���� ���� ���� � ����

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

���� ���� ���� ���� ���� ���� � ����

���� ���� ���� ���� ���� ���� � ����

���� ���� ���� ���� ���� ���� � ����

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

���� ���� ���� ���� ���� ���� � ����
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A4. Contact information 
 
 The Exel contact person is: 
 
  Mr. Jaakko Martikainen 
 
  at: 
 
  Exel Oyj 
  Kivara Factory 
  Muovilaaksontie 2 
  FIN-82110 Heinävaara 
  FINLAND 
 
  tel.  +358–(0)20 754 1200 
        +358–(0)20 754 1342 (direct) 
  fax +358–(0)20 754 1330 
 
  e-mail: jaakko.martikainen@exel.fi 
  web: www.exelindustry.net 




