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,1752'8&7,21 
,Q�UHLQIRUFHG�VRLO��WKH�VWUHQJWK�RI�WKH�VRLO� LV�VLJQLILFDQWO\�LPSURYHG�E\�SODFLQJ�WHQVLOH�UHLQIRUFLQJ�HOHPHQWV�
ZKLFK�HQDEOH� WKH� VDIH�FRQVWUXFWLRQ�RI� YHUWLFDO� RU� YHU\� VWHHS� VORSHV��5HLQIRUFHG� VRLO� UHWDLQLQJ� VWUXFWXUHV�
KDYH� EHHQ� FRQVWUXFWHG� RYHU� WLPH� XVLQJ� VWUDZ�� WUHH� EUDQFKHV�� DQG� SODQW� PDWHULDO�� +RZHYHU�� PRGHUQ�
PHFKDQLFDOO\�VWDELOL]HG�HDUWK��06(��ZDOOV�ILUVW�DSSHDUHG�LQ�WKH�����V�XVLQJ�HPEHGGHG�VWHHO�VWULSV�DIIL[HG�
WR�ULJLG�IDFLQJ�HOHPHQWV�DV�VRLO�UHLQIRUFHPHQW�HOHPHQWV��,Q�RUGHU�WR�VROYH�FRUURVLRQ�RI�VWHHO�UHLQIRUFHPHQW�
VWULSV� LQ� 06(� VWUXFWXUHV�� JHRV\QWKHWLF� UHLQIRUFHPHQW� ZDV� LQWURGXFHG� LQ� WKH� ����¶V� DQG� JHRV\QWKHWLF�
UHLQIRUFHG�VRLO��*56��VWUXFWXUHV�JUHZ�LQ�SRSXODULW\� 
 
'XH�WR� WKHLU�DGYDQWDJHV�� WKH�XWLOL]DWLRQ�RI�UHLQIRUFHG�VRLO� UHWDLQLQJ�VWUXFWXUHV� LQ� WKH�IRUP�RI�ZDOOV��EULGJH�
DEXWPHQWV��DQG�VORSHV�KDV�EHFRPH�PRUH�ZLGHVSUHDG��(DVH�RI� LQVWDOODWLRQ��TXLFN�FRQVWUXFWLRQ��DQG�FRVW�
DUH� WKH�PDLQ�DGYDQWDJHV�RI�UHLQIRUFHG�ZDOOV�FRPSDUHG�WR�FRQYHQWLRQDO�UHLQIRUFHG�FRQFUHWH�ZDOOV��7KHVH�
FRVW-HIIHFWLYH�IOH[LEOH�VWUXFWXUHV�FDQ�DOVR�WROHUDWH�PXFK�JUHDWHU�VHWWOHPHQWV�WKDQ�UHLQIRUFHG�FRQFUHWH�ULJLG�
ZDOOV��DQG�PD\�HOLPLQDWH�WKH�QHHG�IRU�GHHS�IRXQGDWLRQ�LQVWDOODWLRQ��6SHFLILFDOO\��ZLWK� LQFUHDVLQJ�KHLJKW�RI�
VRLO�WR�EH�UHWDLQHG�DQG�SRRU�VXEVRLO�FRQGLWLRQV��WKH�FRVW�RI�UHLQIRUFHG�FRQFUHWH�UHWDLQLQJ�ZDOOV�LQFUHDVHV�
UDSLGO\� 
 

)LJXUH���GLVSOD\V�D�W\SLFDO�FURVV-VHFWLRQ�RI�D�UHLQIRUFHG�VRLO�
VWUXFWXUH� ZKLFK� LQFOXGHV� WKH� UHLQIRUFHG� VRLO� ]RQH��
UHLQIRUFHPHQW� HOHPHQW�� UHWDLQHG� VRLO� ]RQH� EHKLQG� WKH�
UHLQIRUFHG� VRLO� ]RQH�� DQG� IDFLQJ� HOHPHQWV�� )DFLQJ� LV� D�
FRPSRQHQW� RI� WKH� UHLQIRUFHG� VRLO� V\VWHP� XVHG� WR�
SUHYHQW� WKH� VRLO� IURP� HURVLRQ� DQG� RXWVLGH� ZHDWKHULQJ��
7KH� IDFLQJ� HOHPHQWV� DUH� WKH� RQO\� YLVLEOH� SDUW� RI� WKH�
FRPSOHWHG� VWUXFWXUH� DQG� WKH� W\SH� RI� IDFLQJ� HOHPHQWV�
XVHG�FRQWURO� WKH�DHVWKHWLFV�RI�WKH�VWUXFWXUH��$YDLODELOLW\�
DQG�FRVW�DUH�DOVR�LPSRUWDQW�IDFWRUV�LQ�WKH�GHWHUPLQDWLRQ�
RI� IDFLQJ� W\SH�� &RPPRQ� IDFLQJV� LQFOXGH� SUHFDVW�
FRQFUHWH� SDQHOV�� GU\� FDVW� PRGXODU� EORFNV�� JDELRQV��
ZHOGHG� ZLUH� PHVK�� VKRWFUHWH�� SRO\PHULF� FHOOXODU�
FRQILQHPHQW� V\VWHPV�� DQG� ZUDSSHG� VKHHWV� RI�
JHRV\QWKHWLFV� 
 
$33/,&$7,21�,1�52$'�&216758&7,21�352-(&76 
5HLQIRUFHG�VRLO�UHWDLQLQJ�ZDOOV�DUH�H[WHQVLYHO\�XWLOL]HG�LQ�
WUDQVSRUWDWLRQ�FRQVWUXFWLRQ��VXFK�DV�VKRZQ�LQ�)LJXUH����
7KH� UHLQIRUFHG� VRLO� VWUXFWXUH� FDQ�KDYH�D� YHUWLFDO� VORSH�
ZKLFK�LV�D�VLJQLILFDQW�DGYDQWDJH�LQ�WKH�SURMHFWV�LQ�ZKLFK�
WKH�ULJKW-RI-ZD\�IRU�HPEDQNPHQW�LV�UHVWULFWHG�DQG�QHHGV�
WR�EH�PLQLPL]HG� 
 
$33/,&$7,21�$6�%5,'*(�$%870(17 
$FFRUGLQJ� WR�)HGHUDO�+LJKZD\�$GPLQLVWUDWLRQ� �)+:$���
WKHUH�DUH�DSSUR[LPDWHO\� ��������EULGJHV� LQ� WKH�8QLWHG�
6WDWHV��DQG�PDQ\�RI� WKHP�KDYH�IXQFWLRQDO�RU�VWUXFWXUDO�
GHILFLHQFLHV��%HFDXVH� RI� ILQDQFLDO� LVVXHV�� WKH� UHSDLU� RU�
UHSODFHPHQW�RI� WKHVH�VWUXFWXUHV�KDV�EHHQ�FKDOOHQJLQJ��
$V� D� UHVXOW�� WKH� XVH� RI� PRUH� HFRQRPLFDO� PHDQV� RI�
EULGJH�FRQVWUXFWLRQ�VXFK�DV�06(��VWHHO�UHLQIRUFHG��DQG�
*56� �JHRV\QWKHWLF�� DEXWPHQWV� KDV� EHHQ� RI� LQWHUHVW�
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$%287� 0($�� 0DULQR� (QJLQHHULQJ� $VVRFLDWHV�� ,QF�� IRFXVHV� RQ� HQJLQHHULQJ� UHVHDUFK�� SUDFWLFH� DQG� H[SHUW�
HYDOXDWLRQV�DQG�LV�OLFHQVHG�LQ��5�VWDWHV�LQ�WKH�8�6��2XU�SURMHFWV�SULPDULO\�KDYH�DQ�HPSKDVLV�RQ�*HRWHFKQLFDO�
(QJLQHHULQJ�� KRZHYHU�� ZH� DOVR� KDYH� VLJQLILFDQW� H[SHULHQFH� LQ� SURMHFWV� LQYROYLQJ� WUDQVSRUWDWLRQ�� VXEVLGHQFH�
HQJLQHHULQJ�� ODERUDWRU\� WHVWLQJ�� WUDLQLQJ�� DQG� JHRSK\VLFDO� H[SORUDWLRQ�� 0DULQR� (QJLQHHULQJ� $VVRFLDWHV�� ,QF��
ZDV� IRXQGHG� E\� LW¶V� SUHVLGHQW��*HQQDUR�*��0DULQR�� 3K�'��� 3�(��� '�*(�� 7R� REWDLQ� DGGLWLRQDO� LQIRUPDWLRQ� RQ�
0($��RQH�FDQ�DOVR�YLVLW�RXU�ZHEVLWH�DW�ZZZ�PHDFRUSRUDWLRQ�FRP� 

 

)25�025(� ,1)250$7,21��7KHUH�LV�D�VLJQLILFDQW�DPRXQW�RI�DGGLWLRQDO� LQIRUPDWLRQ�WKDW�LV�DYDLODEOH�RQ�WKH�
DERYH�VXEMHFW��)RU�PRUH�LQIRUPDWLRQ��SOHDVH�FRQWDFW�LQIR#PHDFRUSRUDWLRQ�FRP� 

$OO�PDWHULDO�LQ�WKLV�(QJLQHHULQJ�83'$7(��������0DULQR�(QJLQHHULQJ�$VVRFLDWHV��,QF��$OO�5LJKWV�5HVHUYHG� 

2WKHU�(QJLQHHULQJ�83'$7(6�RI�,QWHUHVW� 

83'$7(�������/DQGVOLGH�'XULQJ�/DQG�'HYHORSPHQW 

83'$7(�������&RQVWUXFWLRQ�6OLGH�&DXVHV�6LJQLILFDQW�'HOD\�DQG�$GGHG�&RVWV 

RYHU� WKH� ODVW� IHZ� GHFDGHV� DQG� UHLQIRUFHG� VRLO� DEXWPHQWV� KDYH� EHHQ� XWLOL]HG� LQ� PDQ\� WUDQVSRUWDWLRQ�
SURMHFWV�LQ�WKH�8QLWHG�6WDWHV��)LJXUH���SUHVHQWV�D�EULGJH�UHLQIRUFHG�DEXWPHQW� 
 
$33/,&$7,21�,1�6/23(�67$%,/,=$7,21 
'XH� WR� KLJK� VWUHQJWK�� UHLQIRUFHG� VRLO� LV� DOVR� XWLOL]HG� WR� FRQVWUXFW� HDUWK� VORSHG� VWUXFWXUHV� ZLWK� IDFH�
LQFOLQDWLRQ�RI�OHVV�WKDQ����GHJUHHV��,Q�WKLV�FDVH��PXOWLSOH�OD\HUV�RI�UHLQIRUFHPHQW�DUH�SODFHG�LQ�WKH�VORSH�
GXULQJ�FRQVWUXFWLRQ�RU�UHFRQVWUXFWLRQ�WR�UHLQIRUFH�WKH�VRLO�DQG�SURYLGH�LQFUHDVHG�VORSH�VWDELOLW\��5HLQIRUFHG�
VRLO�VORSH�VWUXFWXUHV�DUH�FRVW-HIIHFWLYH�DOWHUQDWLYHV�IRU�QHZ�FRQVWUXFWLRQ�DQG�UHFRQVWUXFWLRQ�ZKHUH�WKH�FRVW�
RI� ILOO�� ULJKW-RI-ZD\��DQG�RWKHU� FRQVLGHUDWLRQV�PD\�PDNH�D�VWHHSHU� VORSH�GHVLUDEOH��)LJXUH���SUHVHQWV�D�
UHLQIRUFHG�VRLO�VORSH� 
 
27+(5�$33/,&$7,216 
,Q� DGGLWLRQ� WR� WKH�DIRUHPHQWLRQHG�DSSOLFDWLRQV�� WKH� UHLQIRUFHG� VRLO� FDQ�EH�XWLOL]HG� IRU� RWKHU� DSSOLFDWLRQV�
LQFOXGLQJ� 
· 'LNHV�WR�SUHYHQW�IORRGLQJ 
· 7HPSRUDU\�VWUXFWXUHV��HVSHFLDOO\�DV�D�WHPSRUDU\�GHWRXU�LQ�KLJKZD\�UHFRQVWUXFWLRQ�SURMHFWV 
· &RQWDLQPHQW�VWUXFWXUHV�IRU�ZDWHU�DQG�ZDVWH�LPSRXQGPHQWV�DURXQG�RLO�DQG�JDV�VWRUDJH�WDQNV 
· %XON�PDWHULDOV�VWRUDJH�DUHD 
· 0DULQH�VWUXFWXUHV 
· 'DPV�LQFOXGLQJ�LQFUHDVLQJ�WKH�KHLJKW�RI�H[LVWLQJ�GDPV 
 
&21&/86,21 
5HLQIRUFHG�VRLO�V\VWHPV�DUH�H[WHQVLYHO\�XWLOL]HG�DV�UHWDLQLQJ�VWUXFWXUHV�DQG�LQ�VORSHV��DV�ZHOO�DV�IRU�RWKHU�
XVHV�� GXH� WR� WKHLU� DGYDQWDJHV�RYHU�PRUH� FRQYHQWLRQDO� VROXWLRQV��$V� FRVW-HIIHFWLYH� VWUXFWXUHV�� WKH\� FDQ�
HDVLO\� EH� LQVWDOOHG� LQ� D� VKRUW� SHULRG�RI� WLPH� LQ� DOO�ZHDWKHU� FRQGLWLRQV��%HFDXVH�RI� WKHLU� IOH[LELOLW\�� WKHVH�
VWUXFWXUHV� UHVSRQG� ZHOO� DJDLQVW� HDUWKTXDNH� ORDG�� 7KHLU� IOH[LELOLW\� DOVR�PDNHV� WKHP� D� YHU\� FRPSHWLWLYH�
DOWHUQDWLYH�DW�VLWHV�ZLWK�FRPSUHVVLEOH�IRXQGDWLRQ�VRLOV�VLQFH�WKH\�FDQ�WROHUDWH�KLJKHU�VHWWOHPHQW�WKDQ�ULJLG�VWUXFWXUHV� 
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