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7KLV 3XEOLVKHG 'RFXPHQW�
KDYLQJ EHHQ SUHSDUHG XQGHU 
WKH GLUHFWLRQ RI WKH +HDOWK DQG
(QYLURQPHQW 6HFWRU 3ROLF\ DQG
6WUDWHJ\ &RPPLWWHH� ZDV 
SXEOLVKHG XQGHU WKH DXWKRULW\
RI WKH 6WDQGDUGV 3ROLF\ DQG
6WUDWHJ\ &RPPLWWHH RQ
�� $XJXVW ����

� %6, �� $XJXVW ����

7KH IROORZLQJ %6, UHIHUHQFHV
UHODWH WR WKH ZRUN RQ WKLV 
3XEOLVKHG 'RFXPHQW�
&RPPLWWHH UHIHUHQFH )6+�����

,6%1 � ��� ����� �

&RPPLWWHHV UHVSRQVLEOH IRU WKLV 
3XEOLVKHG 'RFXPHQW
7KH SUHSDUDWLRQ RI WKH %ULWLVK 6WDQGDUG ZDV HQWUXVWHG E\ )6+���� )LUH VDIHW\
HQJLQHHULQJ� WR 6XEFRPPLWWHH )6+������ XSRQ ZKLFK WKH IROORZLQJ ERGLHV ZHUH
UHSUHVHQWHG�

$VVRFLDWLRQ RI %XLOGLQJ (QJLQHHUV
$XWRFODYHG $HUDWHG &RQFUHWH 3URGXFW
%5(�/3& /DERUDWRULHV
&KLHI DQG $VVLVWDQW &KLHI )LUH 2IILFH
&RQVXPHU 3ROLF\ &RPPLWWHH RI %6,
(85,62/ 8. 0LQHUDO :RRO $VVRFLDWLRQ
)LUH 6DIHW\ 'HYHORSPHQW *URXS
+RPH 2IILFH
+6( ¥ +HDOWK DQG 6DIHW\ ([HFXWLYH
,)6$ ¥ ,QWXPHVFHQW )LUH 6HDOV $VVRFLDWLRQ
/RQGRQ )LUH DQG (PHUJHQF\ 3ODQQLQJ $XWKRULW\

$PHQGPHQWV LVVXHG VLQFH SXEOLFDWLRQ

$PG� 1R� 'DWH &RPPHQWV
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� %6, �� $XJXVW ���� L

&RQWHQWV
3DJH

&RPPLWWHHV UHVSRQVLEOH ,QVLGH IURQW FRYHU
)RUHZRUG LL

,QWURGXFWLRQ �
� 6FRSH �
� 1RUPDWLYH UHIHUHQFHV �
� 7HUPV DQG GHILQLWLRQV �
� 'HVLJQ DSSURDFK �
� 6PRNH FRQWURO ��
� (QYLURQPHQWDO LQIOXHQFHV RQ VPRNH FRQWURO ��
� 8VH RI 6XE�V\VWHPV ��
� 'HVLJQ SURFHGXUH ��
� $QDO\VLV ��
�� )LUH VDIHW\ PDQDJHPHQW ��
�� 'DWD ��

$QQH[ $ �LQIRUPDWLYH� &RPSXWHU PRGHOOLQJ ��
$QQH[ % �LQIRUPDWLYH� ,QGLFDWLYH FDOFXODWLRQ SURFHGXUH ��

%LEOLRJUDSK\ ��

)LJXUH � ¦ %6 ���� DQG WKH 3XEOLVKHG 'RFXPHQWV �
)LJXUH � ¦ 5HODWLRQVKLS EHWZHHQ 6XE�V\VWHPV ��
)LJXUH � ¦ 6WDJHV IRU WKH DQDO\VLV RI VPRNH DQG WR[LF JDVHV ZLWKLQ DQG
EH\RQG WKH HQFORVXUH RI RULJLQ ��
)LJXUH $�� ¦ 6FKHPDWLF UHSUHVHQWDWLRQ RI D FRPSXWHU ]RQH PRGHO ��
)LJXUH $�� ¦ 6FKHPDWLF UHSUHVHQWDWLRQ RI D &)' PRGHO ��
)LJXUH %�� ¦ )ORZ FKDUW ��
)LJXUH %�� ¦ 6FKHPDWLF VKRZLQJ ORFDWLRQ RI YLUWXDO RULJLQ IRU FDOFXODWLRQ RI
VPRNH PDVV IORZ UDWH LQ §IDU ILHOG ��
)LJXUH %�� ¦ 6FKHPDWLF VKRZLQJ VPRNH VWUDWLI\LQJ EHIRUH UHDFKLQJ FHLOLQJ
LQ DQ DPELHQW HQYLURQPHQW ZKHUH DLU WHPSHUDWXUH LV HOHYDWHG DW FHLOLQJ
OHYHO ��
)LJXUH %�� ¦ 6LGH HOHYDWLRQ RI VPRNH OD\HU VSLOOLQJ RYHU EDOFRQ\ HGJH ��
)LJXUH %�� ¦ 3ODQ YLHZ RI VPRNH FKDQQHOOHG E\ VFUHHQV ��
)LJXUH %�� ¦ 3ODQ YLHZ RI VPRNH VSUHDGLQJ XQFKDQQHOOHG EHQHDWK
EDOFRQ\ ��

7DEOH � ¦ )UDFWLRQ RI FKHPLFDO KHDW UHOHDVH IURP VRPH PDWHULDOV
FRQYHFWHG E\ SOXPH LQ ZHOO�YHQWLODWHG ILUHV �7HZDUVRQ >��@� ��
7DEOH � ¦ )LUH SURGXFWV IURP ZHOO�YHQWLODWHG IODPLQJ FRPEXVWLRQ RI JHQHULF
SURGXFWV IURP 7HZDUVRQ >��@ DQG 0XOKROODQG >��@ ��
7DEOH � ¦ )LUH SURGXFWV IURP ZHOO YHQWLODWHG IODPLQJ FRPEXVWLRQ IURP 
7HZDUVRQ >��@ DQG 0XOKROODQG >��@ ��
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LL � %6, �� $XJXVW ����

)RUHZRUG

7KLV 3XEOLVKHG 'RFXPHQW �3'� ZDV SXEOLVKHG XQGHU WKH )LUH 6WDQGDUGV 3ROLF\
&RPPLWWHH� 2WKHU SDUWV SXEOLVKHG RU DERXW WR EH SXEOLVKHG DUH DV IROORZV�

¦ 3DUW �� *XLGH WR GHVLJQ IUDPHZRUN DQG ILUH VDIHW\ HQJLQHHULQJ SURFHGXUHV�
¦ 3DUW �� ,QLWLDWLRQ DQG GHYHORSPHQW RI ILUH ZLWKLQ WKH HQFORVXUH RI RULJLQ�
¦ 3DUW �� 6WUXFWXUDO UHVSRQVH DQG ILUH VSUHDG EH\RQG WKH HQFORVXUH RI RULJLQ�
¦ 3DUW �� 'HWHFWLRQ RI ILUH DQG DFWLYDWLRQ RI ILUH SURWHFWLRQ V\VWHPV�
¦ 3DUW �� )LUH VHUYLFH LQWHUYHQWLRQ�
¦ 3DUW �� (YDFXDWLRQ�
¦ 3DUW �� 3UREDELOLVWLF ULVN DVVHVVPHQW�

7KHVH 3XEOLVKHG 'RFXPHQWV DUH LQWHQGHG WR EH XVHG LQ VXSSRUW RI %6 ���������� 
$SSOLFDWLRQ RI ILUH VDIHW\ HQJLQHHULQJ SULQFLSOHV WR WKH GHVLJQ RI EXLOGLQJV ¦
&RGH RI SUDFWLFH�

,W KDV EHHQ DVVXPHG LQ WKH GUDIWLQJ RI WKLV 3' WKDW WKH H[HFXWLRQ RI LWV SURYLVLRQV
LV HQWUXVWHG WR DSSURSULDWHO\ TXDOLILHG DQG FRPSHWHQW SHRSOH�

'UDIWLQJ RI WKLV SXEOLFDWLRQ ZDV FRPSOHWHG LQ -XO\ �����

$FNQRZOHGJHPHQW LV PDGH WR WKH FRQWULEXWLRQ RI 'U '� $� 6PLWK DQG 3URI *� &R[�
ERWK RI )56�%5(� LQ WKH SUHSDUDWLRQ RI WKLV SXEOLFDWLRQ�

7KLV SXEOLFDWLRQ GRHV QRW SXUSRUW WR LQFOXGH DOO WKH QHFHVVDU\ SURYLVLRQV RI D
FRQWUDFW� 8VHUV DUH UHVSRQVLEOH IRU LWV FRUUHFW DSSOLFDWLRQ�

&RPSOLDQFH ZLWK D 3XEOLVKHG 'RFXPHQW GRHV QRW RI LWVHOI FRQIHU 
LPPXQLW\ IURP OHJDO REOLJDWLRQV�

6XPPDU\ RI SDJHV

7KLV GRFXPHQW FRPSULVHV D IURQW FRYHU� DQ LQVLGH IURQW FRYHU� SDJHV L DQG LL� 
SDJHV � WR ��� DQ LQVLGH EDFN FRYHU DQG D EDFN FRYHU�
7KH %6, FRS\ULJKW QRWLFH GLVSOD\HG LQ WKLV GRFXPHQW LQGLFDWHV ZKHQ WKH 
GRFXPHQW ZDV ODVW LVVXHG�
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� %6, �� $XJXVW ���� �

,QWURGXFWLRQ

7KLV 3XEOLVKHG 'RFXPHQW LV RQH RI D VHULHV RI GRFXPHQWV LQWHQGHG WR VXSSRUW %6 ����� 7KH &RGH RI 3UDFWLFH
SURYLGHV D IUDPHZRUN IRU GHYHORSLQJ D UDWLRQDO PHWKRGRORJ\ IRU GHVLJQ XVLQJ D ILUH VDIHW\ HQJLQHHULQJ
DSSURDFK WKURXJK WKH DSSOLFDWLRQ RI VFLHQWLILF DQG HQJLQHHULQJ SULQFLSOHV WR WKH SURWHFWLRQ RI SHRSOH�
SURSHUW\ DQG WKH HQYLURQPHQW IURP ILUH�

7KH 3XEOLVKHG 'RFXPHQWV �3'V� FRQWDLQ JXLGDQFH DQG LQIRUPDWLRQ RQ KRZ WR XQGHUWDNH TXDQWLWDWLYH DQG 
GHWDLOHG DQDO\VLV RI VSHFLILF DVSHFWV RI WKH GHVLJQ� 7KH\ DUH D VXPPDU\ RI WKH VWDWH RI WKH DUW DQG LW LV
LQWHQGHG WKDW WKH\ EH XSGDWHG DV QHZ WKHRULHV� FDOFXODWLRQ PHWKRGV DQG�RU GDWD EHFRPH DYDLODEOH� 7KH\ GR
QRW SUHFOXGH WKH XVH RI DSSURSULDWH PHWKRGV DQG GDWD IURP RWKHU VRXUFHV� )LJXUH � VKRZV WKH VWUXFWXUH RI 
WKH &RGH RI 3UDFWLFH DQG WKH 3XEOLVKHG 'RFXPHQWV�

%6 ���� FDQ EH XVHG WR GHILQH RQH RU PRUH ILUH VDIHW\ GHVLJQ LVVXHV WR EH DGGUHVVHG XVLQJ ILUH VDIHW\
HQJLQHHULQJ� 7KH DSSURSULDWH 3'V FDQ WKHQ EH XVHG WR VHW VSHFLILF DFFHSWDQFH FULWHULD DQG�RU XQGHUWDNH
GHWDLOHG DQDO\VLV�

$ ILUH VDIHW\ HQJLQHHULQJ �)6(� DSSURDFK WKDW WDNHV LQWR DFFRXQW WKH WRWDO ILUH VDIHW\ SDFNDJH FDQ RIWHQ 
SURYLGH D PRUH IXQGDPHQWDO DQG HFRQRPLFDO VROXWLRQ WKDQ PRUH SUHVFULSWLYH DSSURDFKHV WR ILUH VDIHW\� ,W
PD\ LQ VRPH FDVHV EH WKH RQO\ YLDEOH PHDQV RI DFKLHYLQJ D VDWLVIDFWRU\ VWDQGDUG RI ILUH VDIHW\ LQ VRPH ODUJH 
DQG FRPSOH[ EXLOGLQJV�

)LUH VDIHW\ HQJLQHHULQJ FDQ KDYH PDQ\ EHQHILWV� 7KH XVH RI %6 ���� ZLOO IDFLOLWDWH WKH SUDFWLFH RI ILUH VDIHW\
HQJLQHHULQJ DQG LQ SDUWLFXODU LW ZLOO�

D� SURYLGH WKH GHVLJQHU ZLWK D GLVFLSOLQHG DSSURDFK WR ILUH VDIHW\ GHVLJQ�

E� DOORZ WKH VDIHW\ OHYHOV IRU DOWHUQDWLYH GHVLJQV WR EH FRPSDUHG�

F� SURYLGH D EDVLV IRU VHOHFWLRQ RI DSSURSULDWH ILUH SURWHFWLRQ V\VWHPV�

G� SURYLGH RSSRUWXQLWLHV IRU LQQRYDWLYH GHVLJQ�

H� SURYLGH LQIRUPDWLRQ RQ WKH PDQDJHPHQW RI ILUH VDIHW\ IRU D EXLOGLQJ�

)LUH LV DQ H[WUHPHO\ FRPSOH[ SKHQRPHQRQ DQG WKHUH DUH VWLOO JDSV LQ WKH DYDLODEOH NQRZOHGJH� :KHQ XVHG
E\ VXLWDEO\ TXDOLILHG SHUVRQV� H[SHULHQFHG LQ ILUH VDIHW\ HQJLQHHULQJ� WKLV VHULHV RI GRFXPHQWV ZLOO SURYLGH
D PHDQV RI HVWDEOLVKLQJ DFFHSWDEOH OHYHOV RI ILUH VDIHW\ HFRQRPLFDOO\ DQG ZLWKRXW LPSRVLQJ XQQHFHVVDU\ 
FRQVWUDLQWV RQ DVSHFWV RI EXLOGLQJ GHVLJQ�
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� %6, �� $XJXVW ���� �

� 6FRSH

7KLV 3XEOLVKHG 'RFXPHQW SURYLGHV JXLGDQFH RQ WKH DSSOLFDWLRQ RI ILUH VDIHW\ HQJLQHHULQJ SULQFLSOHV IRU WKH
WUHDWPHQW RI VPRNH PRYHPHQW� FRQWURO DQG PDQDJHPHQW SUREOHPV� 7KH JXLGDQFH LV LQWHQGHG SULPDULO\ IRU 
SURIHVVLRQDO HQJLQHHUV ZLWK D UHVSRQVLELOLW\ IRU WKH GHVLJQ RU DVVHVVPHQW RI ILUH VDIHW\ LQ EXLOGLQJV�

6XE�V\VWHP � �3' ������� SURYLGHV LQIRUPDWLRQ RQ WKH UDWH RI SURGXFWLRQ RI KHDW DQG FRPEXVWLRQ SURGXFWV
IURP WKH ILUH VRXUFH� 7KH DLP RI 6XE�V\VWHP � LV WR SURYLGH GHVLJQ DSSURDFKHV WR HVWLPDWH WKH VSUHDG RI WKH
FRPEXVWLRQ JDVHV ZLWKLQ DQG EH\RQG WKH URRP RI RULJLQ DQG WR HYDOXDWH WKHLU SURSHUWLHV� L�H� WHPSHUDWXUH�
YLVLELOLW\ DQG FRQFHQWUDWLRQ RI WR[LF SURGXFWV� 7KLV LQIRUPDWLRQ FDQ EH XVHG WR FDOFXODWH WKH WLPH EHWZHHQ 
WKH GHWHFWLRQ RI D ILUH WR FRQGLWLRQV GHYHORSLQJ ZKLFK ZRXOG EH GDQJHURXV WR EXLOGLQJ RFFXSDQWV� 7KLV ZLOO
HQDEOH WKH GHVLJQ RI ILUH VDIHW\ PHDVXUHV WR HQVXUH WKDW VXIILFLHQW WLPH LV DYDLODEOH IRU HVFDSH� ,W DOVR
SURYLGHV LQIRUPDWLRQ WKDW ZLOO DOORZ SURSHUW\ LVVXHV WR EH DVVHVVHG�

7KLV 3XEOLVKHG 'RFXPHQW IRUPV SDUW RI D VHULHV RI 6XE�V\VWHPV � WR � �3' ������ WR 3' �������� EXW PD\�
LQ FRQVXOWDWLRQ ZLWK WKH DSSURSULDWH UHIHUHQFHV� EH UHJDUGHG DV §VWDQG�DORQH¨ JXLGDQFH�

� 1RUPDWLYH UHIHUHQFHV
7KH IROORZLQJ QRUPDWLYH GRFXPHQWV FRQWDLQ SURYLVLRQV ZKLFK� WKURXJK UHIHUHQFH LQ WKLV WH[W� FRQVWLWXWH
SURYLVLRQV RI WKLV SDUW RI WKLV 3XEOLVKHG 'RFXPHQW� )RU GDWHG UHIHUHQFHV� VXEVHTXHQW DPHQGPHQWV WR� RU 
UHYLVLRQV RI� DQ\ RI WKHVH SXEOLFDWLRQV GR QRW DSSO\� )RU XQGDWHG UHIHUHQFHV� WKH ODWHVW HGLWLRQ RI WKH
SXEOLFDWLRQ UHIHUUHG WR DSSOLHV�

%6 �������������� 0HWKRGV IRU PHDVXULQJ VPRNH SHQHWUDWLRQ WKURXJK GRRUVHWV DQG VKXWWHU DVVHPEOLHV�

%6 ������������ )LUH SUHFDXWLRQV LQ WKH GHVLJQ� FRQVWUXFWLRQ DQG XVH RI EXLOGLQJV ¦ &RGH RI SUDFWLFH IRU 
VPRNH FRQWURO XVLQJ SUHVVXUH GLIIHUHQWLDOV�

%6 ���������� $SSOLFDWLRQ RI ILUH VDIHW\ HQJLQHHULQJ SULQFLSOHV WR WKH GHVLJQ RI EXLOGLQJV ¦ &RGH RI SUDFWLFH�

'' ��������� )LUH VDIHW\ HQJLQHHULQJ LQ EXLOGLQJV ¦ 3DUW �� *XLGH WR WKH DSSOLFDWLRQ RI ILUH VDIHW\ 
HQJLQHHULQJ SULQFLSOHV�

,62 ',6 ����������� )LUH VDIHW\ ¦ 9RFDEXODU\�

,62�75 ������������� )LUH VDIHW\ HQJLQHHULQJ ¦ 3DUW �� $SSOLFDWLRQ RI ILUH SHUIRUPDQFH FRQFHSWV WR GHVLJQ 
REMHFWLYHV�

,62�75 ������������� )LUH VDIHW\ HQJLQHHULQJ ¦ 3DUW �� 'HVLJQ ILUH VFHQDULRV DQG GHVLJQ ILUHV�

,62�75 ������������� )LUH VDIHW\ HQJLQHHULQJ ¦ 3DUW �� $VVHVVPHQW DQG YHULILFDWLRQ RI PDWKHPDWLFDO ILUH 
PRGHOV�

,62�75 ������������� )LUH VDIHW\ HQJLQHHULQJ ¦ 3DUW �� ,QLWLDWLRQ DQG GHYHORSPHQW RI ILUH DQG JHQHUDWLRQ
RI ILUH HIIOXHQWV�

,62�75 ������������� )LUH VDIHW\ HQJLQHHULQJ ¦ 3DUW �� 0RYHPHQW RI ILUH HIIOXHQWV�

,62�75 ������������� )LUH VDIHW\ HQJLQHHULQJ ¦ 3DUW �� 6WUXFWXUDO UHVSRQVH DQG ILUH VSUHDG EH\RQG WKH 
HQFORVXUH RI RULJLQ�

,62�75 ������������� )LUH VDIHW\ HQJLQHHULQJ ¦ 3DUW �� 'HWHFWLRQ� DFWLYDWLRQ DQG VXSSUHVVLRQ�

,62�75 ������������� )LUH VDIHW\ HQJLQHHULQJ ¦ 3DUW �� /LIH VDIHW\�RFFXSDQW EHKDYLRXU� ORFDWLRQ DQG
FRQGLWLRQ�

3' ������� $SSOLFDWLRQ RI ILUH VDIHW\ HQJLQHHULQJ SULQFLSOHV WR WKH GHVLJQ RI EXLOGLQJV ¦ 3DUW �� *XLGH WR 
GHVLJQ IUDPHZRUN DQG ILUH VDIHW\ HQJLQHHULQJ SURFHGXUHV�

3' ������� $SSOLFDWLRQ RI ILUH VDIHW\ HQJLQHHULQJ SULQFLSOHV WR WKH GHVLJQ RI EXLOGLQJV ¦ 3DUW �� ,QLWLDWLRQ
DQG GHYHORSPHQW RI ILUH ZLWKLQ WKH HQFORVXUH RI RULJLQ �6XE�V\VWHP ���

3' ������� $SSOLFDWLRQ RI ILUH VDIHW\ HQJLQHHULQJ SULQFLSOHV WR WKH GHVLJQ RI EXLOGLQJV ¦ 3DUW �� 6WUXFWXUDO
UHVSRQVH DQG ILUH VSUHDG EH\RQG WKH HQFORVXUH RI RULJLQ �6XE�V\VWHP ���

3' ������� $SSOLFDWLRQ RI ILUH VDIHW\ HQJLQHHULQJ SULQFLSOHV WR WKH GHVLJQ RI EXLOGLQJV ¦ 3DUW �� 'HWHFWLRQ RI
ILUH DQG DFWLYDWLRQ RI ILUH SURWHFWLRQ V\VWHPV �6XE�V\VWHP ���
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3' ������� $SSOLFDWLRQ RI ILUH VDIHW\ HQJLQHHULQJ SULQFLSOHV WR WKH GHVLJQ RI EXLOGLQJV ¦ 3DUW �� )LUH VHUYLFH 
LQWHUYHQWLRQ �6XE�V\VWHP ���

3' ������� $SSOLFDWLRQ RI ILUH VDIHW\ HQJLQHHULQJ SULQFLSOHV WR WKH GHVLJQ RI EXLOGLQJV ¦
3DUW �� (YDFXDWLRQ �6XE�V\VWHP ���

� 7HUPV DQG GHILQLWLRQV
)RU WKH SXUSRVH RI WKLV SDUW RI 3' ����� WKH IROORZLQJ WHUPV DQG GHILQLWLRQV DSSO\�

��� 
DPELHQW FRQGLWLRQ
SURSHUW\ RI WKH VXUURXQGLQJV RXWVLGH WKH LQIOXHQFH RI D ILUH

��� 
DLU HQWUDLQPHQW
PL[LQJ RI DPELHQW DLU LQWR D MHW RU SOXPH RI JDV RU OLTXLG DV D UHVXOW RI PRPHQWXP WUDQVIHU

��� 
D[L�V\PPHWULF SOXPH
SOXPH RI FRPEXVWLRQ SURGXFWV DQG HQWUDLQHG DLU ULVLQJ DERYH D ILUH VRXUFH ZKHUH WKH DLU LV HQWUDLQHG
V\PPHWULFDOO\ WRZDUGV WKH VRXUFH

��� 
EDFNGUDXJKW
H[SORVLYH RU UDSLG EXUQLQJ RI XQEXUQW S\URO\VLV SURGXFWV WKDW RFFXUV ZKHQ R[\JHQ LV LQWURGXFHG LQWR D
EXLOGLQJ WKDW KDV QRW EHHQ SURSHUO\ YHQWLODWHG DQG KDV D GHSOHWHG VXSSO\ RI R[\JHQ GXH WR ILUH

��� 
FHLOLQJ MHW
IORZ RI KRW ILUH JDVHV GULYHQ DZD\ IURP WKH VPRNH SOXPH FHLOLQJ LPSLQJHPHQW SRLQW

��� 
FKDQQHOOLQJ VFUHHQ
VPRNH EDUULHU LQVWDOOHG EHQHDWK D EDOFRQ\ RU SURMHFWLQJ FDQRS\ WR GLUHFW WKH IORZ RI VPRNH DQG KRW JDVHV
IURP D URRP RSHQLQJ WR WKH VSLOO HGJH

��� 
FRPSDUWPHQW
VSDFH GHILQHG E\ ILUH UHVLVWLQJ ERXQGDU\ HOHPHQWV

��� 
&RPSXWDWLRQDO IOXLG G\QDPLFV PRGHO
&)' PRGHO
ILHOG PRGHO
FRPSXWHU VLPXODWLRQ PRGHO ZKHUH WKH IXQGDPHQWDO HTXDWLRQV RI KHDW DQG PDVV WUDQVIHU DUH VROYHG XVLQJ 
QXPHULFDO PHWKRGV
127( ,Q FRQWUDVW WR ]RQH PRGHOV� FRPSXWHUV SURYLGH WKH HQDEOLQJ WHFKQRORJ\ IRU WKHVH PRGHOV�

��� 
FRQYHFWLYH KHDW IOX[
KHDW IOX[ FDUULHG E\ WKH FRQYHFWHG PRWLRQ RI WKH ILUH JDVHV

���� 
GHVLJQ ILUH
K\SRWKHWLFDO ILUH WKDW LV DJUHHG DV UHSUHVHQWDWLYH RI DFWXDO VHYHUH ILUHV OLNHO\ WR RFFXU LQ D SDUWLFXODU ILUH 
VFHQDULR
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���� 
GLVFKDUJH FRHIILFLHQW
UDWLR RI DFWXDO IORZ UDWH� PHDVXUHG XQGHU VSHFLILHG FRQGLWLRQV� WR WKH WKHRUHWLFDO IORZ UDWH WKURXJK DQ
RSHQLQJ
127(  )RU H[DPSOH� D YHQW�

����
GLVFUHWL]H
SURFHVV RI UHSODFLQJ D FRQWLQXRXV PDWKHPDWLFDO IXQFWLRQ E\ LWV QXPHULFDO FRXQWHUSDUW ZKHUH LW KDV D YDOXH 
DW RQO\ GLVFUHWH LQWHUYDOV
127(  )RU H[DPSOH� JULG SRLQWV LQ D QXPHULFDO PHVK�

���� 
HQFORVXUH
VSDFH GHILQHG E\ ERXQGDU\ HOHPHQWV �RQ DOO VLGHV� DURXQG WKH SRLQW RI RULJLQ RI WKH ILUH

���� 
HVFDSH WLPH
VXP RI SUH�PRYHPHQW WLPH DQG WUDYHO WLPH WR DQG WKURXJK DQ H[LW WR D SODFH RI VDIHW\

���� 
ILUH VFHQDULR
VHW RI FLUFXPVWDQFHV� FKRVHQ DV DQ H[DPSOH� WKDW GHILQHV WKH GHYHORSPHQW RI ILUH DQG WKH VSUHDG RI
FRPEXVWLRQ SURGXFWV WKURXJKRXW D EXLOGLQJ RU SDUW RI D EXLOGLQJ

���� 
IODVKRYHU
UDSLG WUDQVLWLRQ WR D VWDWH RI WRWDO VXUIDFH LQYROYHPHQW LQ D ILUH RI FRPEXVWLEOH PDWHULDOV ZLWKLQ DQ
HQFORVXUH

����
ILUH GHWHFWLRQ DQG DODUP
GHWHFWLRQ RI D ILUH E\ RFFXSDQWV DQG�RU PHFKDQLFDO GHYLFH DQG YLVXDO� DXGLEOH RU VRPH RWKHU PHWKRG RI
DOHUWLQJ WKH RFFXSDQWV

���� 
ILUH VDIHW\ HQJLQHHULQJ
XVH RI HQJLQHHULQJ SULQFLSOHV IRU WKH DFKLHYHPHQW RI ILUH VDIHW\

���� 
IUHH�KDQJLQJ VPRNH FXUWDLQ
VPRNH FXUWDLQ IL[HG RQO\ DORQJ LWV WRS HGJH

���� 
LWHUDWLRQ
UHSHDWHG FDOFXODWLRQ SHUIRUPHG RQ GLVFUHWL]HG HTXDWLRQV
127(  7KHVH DUH QRUPDOO\ SHUIRUPHG E\ WDNLQJ WKH VROXWLRQ IURP RQH FDOFXODWLRQ� WKH SUHYLRXV LWHUDWLRQ� DV DQ LQSXW WR WKH QH[W
LWHUDWLRQ� 7KLV SURFHVV LV UHSHDWHG PDQ\ WLPHV RYHU XQWLO WKH GLIIHUHQFHV EHWZHHQ VXFFHVVLYH LWHUDWLRQV DUH DFFHSWDEO\ VPDOO�

����
QDWXUDO YHQWLODWLRQ
YHQWLODWLRQ UHVXOWLQJ IURP WKH H[SORLWDWLRQ RI WKH WKHUPDO EXR\DQF\ RI WKH VPRN\ JDVHV WR H[KDXVW WKHP WR
EH UHSODFHG DW LQOHWV E\ DPELHQW DLU

���� 
SRZHUHG VPRNH DQG KHDW H[KDXVW YHQWLODWLRQ
YHQWLODWLRQ UHVXOWLQJ IURP WKH DSSOLFDWLRQ RI H[WHUQDOO\ SRZHUHG YHQWLODWRUV �H�J� IDQV� WR H[KDXVW VPRN\
JDVHV WR EH UHSODFHG DW LQOHWV E\ DPELHQW DLU
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����
SODFH RI VDIHW\
SUHGHWHUPLQHG SODFH LQ ZKLFK SHUVRQV DUH LQ QR GDQJHU IURP WKH HIIHFWV RI ILUH

���� 
SUH�PRYHPHQW WLPH
LQWHUYDO EHWZHHQ WKH WLPH DW ZKLFK D ZDUQLQJ RI ILUH LV JLYHQ DQG WKH WLPH DW ZKLFK WKH ILUVW PRYH LV PDGH
WRZDUGV DQ H[LW

���� 
VHQVLWLYLW\ DQDO\VLV
FDOFXODWLRQ RI FKDQJHV LQ RXWSXWV IRU YDULDWLRQV LQ DQ LQSXW SDUDPHWHU RI LQWHUHVW

���� 
VPRNH FXUWDLQ
FXUWDLQ WR UHVWULFW WKH VSUHDG RI VPRNH DQG KRW JDVHV IURP D ILUH
127( ,W RIWHQ IRUPV SDUW RI WKH ERXQGDU\ RI D VPRNH UHVHUYRLU�

���� 
VPRNH H[SORVLRQ
H[SORVLRQ RI D PL[WXUH RI IODPPDEOH ILUH JDVHV �S\UROL]HG IXHO DQG SDUWLDO FRPEXVWLRQ SURGXFWV� DQG DLU
127(  $ SDUWLFXODU FDVH RI D EDFNGUDXJKW�

����
UHSODFHPHQW DLU
DPELHQW DLU UHSODFLQJ WKH PDVV IORZ RI VPRN\ JDVHV YHQWHG WR WKH H[WHUQDO HQYLURQPHQW

����
VPRNH UHVHUYRLU
UHJLRQ ZLWKLQ D EXLOGLQJ RU RWKHU FRQVWUXFWLRQ ZRUN OLPLWHG RU ERUGHUHG E\ VPRNH FXUWDLQV RU VWUXFWXUDO
HOHPHQWV VR DV WR UHWDLQ D WKHUPDOO\ EXR\DQW VPRNH OD\HU LQ WKH HYHQW RI D ILUH

���� 
VSLOO SOXPH
YHUWLFDOO\ ULVLQJ SOXPH UHVXOWLQJ IURP WKH DQ LQLWLDOO\ KRUL]RQWDOO\�IORZLQJ VPRNH OD\HU HQFRXQWHULQJ D IUHH
HGJH

���� 
VWHDG\ VWDWH GHVLJQ
GHVLJQ VROXWLRQV ZKLFK DUH WLPH LQYDULDQW� L�H� KRW JDV OD\HU GHSWK DQG WHPSHUDWXUH UHPDLQ FRQVWDQW RYHU 
WLPH
127( 7KHVH DUH XVXDOO\ EDVHG XSRQ WKH GHVLJQ ILUH EXUQLQJ VWHDGLO\ DW LWV ODUJHVW VL]H�

����
WLPH GHSHQGHQW GHVLJQ
GHVLJQ VROXWLRQV EDVHG XSRQ WLPH�GHSHQGHQW LQSXW SDUDPHWHUV
127(  8VXDOO\ WKHVH DUH GHVLJQHG WR PDLQWDLQ VDIH FRQGLWLRQV IRU D VSHFLILF WLPH� H�J� WLPH UHTXLUHG IRU SHRSOH WR UHDFK D SODFH RI 
VDIHW\�

���� 
WUDYHO GLVWDQFH
DFWXDO GLVWDQFH WR EH WUDYHOOHG E\ D SHUVRQ DORQJ DQ HVFDSH URXWH WR WKH QHDUHVW H[LW WR D SODFH RI VDIHW\ RU
D UHIXJH RU D SURWHFWHG HVFDSH URXWH� KDYLQJ UHJDUG WR WKH OD\RXW RI ZDOOV� SDUWLWLRQV DQG ILWWLQJV

���� 
YLUWXDO RULJLQ
SRLQW RU OLQH IURP ZKLFK D SOXPH DSSHDUV WR KDYH HPHUJHG
127( ,W FDQ EH DERYH RU EHORZ WKH UHDO ILUH VRXUFH GHSHQGLQJ RQ LWV EXR\DQF\ DQG PRPHQWXP�

����
YLVLELOLW\
DELOLW\ WR VHH WKURXJK VPRNH
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���� 
]RQH PRGHO
WKHRUHWLFDO VLPXODWLRQ RI WKH ZKROH V\VWHP FKDUDFWHUL]LQJ WKH HQFORVXUH ILUH E\ D VHULHV RI UHODWLYHO\ IHZ 
VHSDUDEOH FRPSRQHQW SURFHVVHV� (DFK FRPSRQHQW LV UHSUHVHQWHG E\ DQ HTXDWLRQ RU HVWLPDWLRQ IRUPXOD

����  1RPHQFODWXUH

� LV DQ HQWUDLQPHQW FRHIILFLHQW �GLPHQVLRQOHVV��


 �NJ�V���P������


P LV D §SURILOH FRUUHFWLRQ IDFWRU¨ �GLPHQVLRQOHVV��

� LV WKH DPELHQW DLU GHQVLW\ �NJ�P���

� LV WKH GHQVLW\ RI WKH VSHFLHV � �NJ�P���

F LV WKH GHQVLW\ RI WKH ERXQGDU\ VXUIDFH�
� LV DQ H[FHVV WHPSHUDWXUH ��&��
�F LV WKH PD[LPXP WHPSHUDWXUH ULVH LQ WKH FHLOLQJ MHW ��&��
�LPS LV WKH PD[LPXP WHPSHUDWXUH ULVH LQ WKH YHUWLFDO SOXPH DW WKH LPSLQJHPHQW SRLQW �&��
�� LV WKH H[FHVV WHPSHUDWXUH RI WKH VPRNH OD\HU ��&��
�PD[ LV WKH PD[LPXP WHPSHUDWXUH ULVH LQ WKH FHLOLQJ MHW �&��
� LV WKH IUDFWLRQ RI WKH WRWDO KHDW UHOHDVH FRQYHFWHG E\ WKH SOXPH �GLPHQVLRQOHVV��

$L LV WKH WRWDO DUHD RI DOO LQOHWV �P���
$Y LV WKH WKURDW DUHD RI WKH YHQWLODWRU �P���
E LV WKH KRUL]RQWDO GLVWDQFH IURP WKH RSHQLQJ WR EDOFRQ\ HGJH �P��
F� LV WKH PDVV FRQFHQWUDWLRQ RI VSHFLHV D �NJ�P���
&G LV D GLVFKDUJH FRHIILFLHQW IRU WKH RSHQLQJ �GLPHQVLRQOHVV��
&H LV WKH FRQVWDQW RI SURSRUWLRQDOLW\ LQ HTXDWLRQ ��� RU HTXDWLRQ ���� �NJ�V�P�����

&L LV WKH HQWU\ FRHIILFLHQW IRU LQOHWV �GLPHQVLRQOHVV��

&S LV WKH VSHFLILF KHDW RI DLU DW FRQVWDQW SUHVVXUH �N-�NJ�.��

&Y LV WKH FRHIILFLHQW RI GLVFKDUJH �GLPHQVLRQOHVV��

&Z LV WKH VSHFLILF KHDW RI WKH ERXQGLQJ VROLG�

&�
LV WKH YROXPH FRQFHQWUDWLRQ RI VSHFLHV � �GLPHQVLRQOHVV��

GV LV WKH ORQJHU OLQHDU GLPHQVLRQ RI WKH VRXUFH �P��

G LV WKH VPRNH OD\HU GHSWK �P��

' LV WKH RSWLFDO GHQVLW\ SHU XQLW SDWK OHQJWK RI WKH VPRNH �P����

'F LV WKH GHIOHFWLRQ RI WKH FXUWDLQ �P��

'P LV WKH PDVV RSWLFDO GHQVLW\ IRU WKH IXHO FRQFHUQHG �P��NJ��

'V LV WKH VRXUFH GLDPHWHU RU FKDUDFWHULVWLF OHQJWK �P��

IE LV WKH WRWDO PDVV RI IXHO EXUQW �NJ��

J LV WKH DFFHOHUDWLRQ GXH WR JUDYLW\ �P�V���
K LV WKH KHLJKW RI RSHQLQJ �P��
+ LV WKH KHLJKW RI WKH FHLOLQJ DERYH WKH ILUH VRXUFH �P��

LV WKH IUDFWLRQ RI OLJKW WUDQVPLWWHG WKURXJK VPRNH �GLPHQVLRQOHVV��

NZ LV WKH WKHUPDO FRQGXFWLYLW\ RI WKH ERXQGLQJ VROLG �N:�P�.��

�
�
���

�
7
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. LV OLJKW H[WLQFWLRQ FRHIILFLHQW �P����

O LV WKH FRUULGRU KDOI ZLGWK �P��

/ LV WKH ODWHUDO H[WHQW RI WKH VSLOO SOXPH �P��

/F LV WKH OHQJWK RI WKH VPRNH FXUWDLQ PHDVXUHG DORQJ WKH IDEULF �P��
P LV WKH PDVV IORZ UDWH HQWHULQJ WKH OD\HU �NJ�V��
PDLU LV WKH PDVV IORZ UDWH RI DLU HQWUDLQHG �NJ�V��
PIXHO LV WKH PDVV EXUQLQJ UDWH RI IXHO �NJ�V��
PVPRNH LV WKH PDVV IORZ UDWH RI VPRNH �NJ�V��
PE LV WKH PDVV IORZ UDWH RI VPRNH DSSURDFKLQJ D EDOFRQ\ HGJH �NJ�V��

PFULW LV WKH FULWLFDO PDVV IORZ UDWH RI DQ H[KDXVW SRLQW SULRU WR SOXJ�KROLQJ �NJ�V��

0E LV WKH ZHLJKW SHU XQLW OHQJWK RI WKH FXUWDLQªV ERWWRP EDU �NJ�P��
0F LV WKH ZHLJKW SHU XQLW DUHD RI WKH FXUWDLQ IDEULF �NJ�P���
Q LV D FRQVWDQW LQ HTXDWLRQ ���� �GLPHQVLRQOHVV��
1 LV WKH QXPEHU RI H[WUDFW YHQWV �GLPHQVLRQOHVV��
S LV WKH SHULPHWHU RI WKH VRXUFH �P��
4S LV WKH UDWH RI KHDW UHOHDVH FRQYHFWHG E\ WKH SOXPH �N:��
4 LV WKH WRWDO UDWH RI KHDW UHOHDVH RI WKH ILUH VRXUFH �N:��
4� LV WKH WRWDO UDWH RI KHDW UHOHDVH SHU XQLW DUHD RI ILUH VRXUFH �N:�P���

4

      IRU §QRUPDO¨ DPELHQW FRQGLWLRQV ZKHQ 4 LV LQ N: DQG ' LQ

PHWUHV �GLPHQVLRQOHVV��
U LV WKH UDGLDO GLVWDQFH IURP WKH FHLOLQJ LPSLQJHPHQW SRLQW �P��
V LV RSWLFDO SDWK OHQJWK �P��
6 LV WKH YLVLELOLW\ GLVWDQFH �P��
W LV WKH WKHUPDO SHQHWUDWLRQ WLPH �V��
7 LV WKH ORFDO VPRNH WHPSHUDWXUH �.��
7� LV WKH DPELHQW DLU WHPSHUDWXUH �.��
XPD[ LV WKH PD[LPXP JDV YHORFLW\ LQ WKH FHLOLQJ MHW �P�V��
9 LV WKH YROXPH IORZ UDWH RI VPRNH �P��V��
9W LV WKH WRWDO YROXPH RI VPRNH DW D ORFDWLRQ �P���
Z LV WKH ZLGWK RI WKH RSHQLQJ RQ WR WKH EDOFRQ\ �P��
Z9 LV WKH FKDUDFWHULVWLF ZLGWK RI WKH YHQWLODWRU �P��
\ LV WKH GLVWDQFH DORQJ WKH FRUULGRU IURP WKH LPSLQJHPHQW SRLQW �P��
<� LV WKH PDVV \LHOG WKH VSHFLHV � �NJ�NJ��WKH UDWLR RI PDVV JHQHUDWLRQ UDWH RI WKH VSHFLHV� �� WR PDVV 

JDVLILFDWLRQ UDWH RI WKH IXHO�

<IX LV WKH ORFDO PDVV IUDFWLRQ RI IXHO �GLPHQVLRQOHVV��

<R[ LV WKH ORFDO PDVV IUDFWLRQ RI DLU �GLPHQVLRQOHVV��

] LV KHLJKW DERYH WKH IXHO VXUIDFH RU EDOFRQ\ HGJH �P��
]� LV WKH KHLJKW RI WKH YLUWXDO VRXUFH DERYH WKH IXHO VXUIDFH �P��
]IO LV WKH PHDQ KHLJKW RI OXPLQRXV IODPHV DERYH WKH IXHO VXUIDFH �P��
]PD[ LV WKH PD[LPXP KHLJKW RI ULVH RI VPRNH SOXPH �P��

4
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� 'HVLJQ DSSURDFK

��� 2EMHFWLYH RI 3XEOLVKHG 'RFXPHQW

$ IUDPHZRUN RI WKH DSSOLFDWLRQ RI HQJLQHHULQJ DSSURDFKHV WR ILUH VDIHW\ LQ EXLOGLQJV LV SURYLGHG LQ %6 ����� 
3' ������ SURYLGHV DGGLWLRQDO JXLGDQFH WR DVVLVW WKH ILUH VDIHW\ HQJLQHHU WKURXJK WKH GHVLJQ SURFHVV�

7KH TXDQWLWDWLYH DQDO\VLV QHFHVVDU\ DV SDUW RI WKH GHVLJQ LV GLYLGHG LQWR D QXPEHU RI VHSDUDWH SDUWV RU 
6XE�V\VWHPV� (DFK 6XE�V\VWHP FDQ EH XVHG LQ LVRODWLRQ ZKHQ DQDO\VLQJ D SDUWLFXODU DVSHFW RI GHVLJQ RU
WKH\ FDQ DOO EH XVHG LQ FRPELQDWLRQ DV SDUW RI DQ RYHUDOO ILUH HQJLQHHULQJ HYDOXDWLRQ RI D EXLOGLQJ� $
UHSUHVHQWDWLRQ RI WKH FRQFHSW LV VKRZQ LQ )LJXUH �� 6RPH RI WKH SRWHQWLDO LQWHUDFWLRQV EHWZHHQ 6XE�V\VWHPV 
DUH LOOXVWUDWHG� 7KH SDUDPHWHUV DUH RIWHQ ERWK LQSXWV LQWR RQH SDUWLFXODU 6XE�V\VWHP DQG RXWSXWV IURP 
DQRWKHU�

7KLV 3XEOLVKHG 'RFXPHQW SURYLGHV JXLGDQFH RQ WKH DSSOLFDWLRQ RI ILUH VDIHW\ HQJLQHHULQJ SULQFLSOHV IRU WKH
WUHDWPHQW RI VPRNH PRYHPHQW� FRQWURO DQG PDQDJHPHQW SUREOHPV� 7KH JXLGDQFH LV LQWHQGHG SULPDULO\ IRU 
SURIHVVLRQDO HQJLQHHUV ZLWK D UHVSRQVLELOLW\ IRU WKH GHVLJQ RU DVVHVVPHQW RI ILUH VDIHW\ LQ EXLOGLQJV�

6XE�V\VWHP � �3' ������� SURYLGHV LQIRUPDWLRQ RQ WKH UDWH RI SURGXFWLRQ RI KHDW DQG FRPEXVWLRQ SURGXFWV
IURP WKH ILUH VRXUFH� 7KH DLP RI 6XE�V\VWHP � LV WR SURYLGH GHVLJQ DSSURDFKHV WR HVWLPDWH WKH VSUHDG RI WKH
FRPEXVWLRQ JDVHV ZLWKLQ DQG EH\RQG WKH URRP RI RULJLQ DQG WR HYDOXDWH WKHLU SURSHUWLHV� L�H� WHPSHUDWXUH�
YLVLELOLW\ DQG FRQFHQWUDWLRQ RI WR[LF SURGXFWV� 7KLV LQIRUPDWLRQ FDQ EH XVHG WR FDOFXODWH WLPH WR GDQJHU IURP
WKH GHWHFWLRQ RI D ILUH DQG WR GHVLJQ DQ\ ILUH VDIHW\ PHDVXUHV UHTXLUHG WR HQVXUH WKDW VXIILFLHQW WLPH LV
DYDLODEOH IRU HVFDSH�

,W LV UHFRPPHQGHG WKDW D VHQVLWLYLW\ DQDO\VLV EH FRQGXFWHG WR H[DPLQH WKH FRQVHTXHQFHV RI WKH FKRLFHV
PDGH IRU VPRNH FRQWURO DQG IRU GHVLJQ ILUH RQ WKH ULJRXU RI WKH VROXWLRQ SURSRVHG� 7KH REMHFWLYH RI WKH 
DQDO\VLV LV WR HVWDEOLVK WKH LPSDFW RQ WKH RXWSXW SDUDPHWHUV FDXVHG E\ YDULDWLRQ RI WKH LQSXW SDUDPHWHUV�
,I D SDUWLFXODU FKRLFH LV VKRZQ WR EH FULWLFDO WR WKH GHVLJQ� FRQVLGHUDWLRQ VKRXOG EH JLYHQ WR SURYLGLQJ D 
GHJUHH RI UHGXQGDQF\ WR WKH GHVLJQ�

,W LV LPSRUWDQW WR DSSUHFLDWH WKDW ZKDW PD\ EH FRQVHUYDWLYH IRU RQH FRPSRQHQW RI WKH GHVLJQ PD\ EH D EHVW
FDVH IRU DQRWKHU� $ ODUJH RU IDVW JURZLQJ GHVLJQ ILUH FDQ� IRU H[DPSOH� EH FRQVHUYDWLYH IRU HVWLPDWLRQ RI 
VPRNH H[KDXVW FDSDFLWLHV EXW ZRXOG EH RYHUO\ RSWLPLVWLF IRU ILUH GHWHFWLRQ RU VXSSUHVVLRQ DFWLYDWLRQ WLPHV�

7KH FDOFXODWLRQ PHWKRGV DQG GDWD FRQWDLQHG LQ WKLV 6XE�V\VWHP DUH LQFOXGHG ZLWK WKH NQRZQ OLPLWDWLRQV�
$OWHUQDWLYH GDWD DQG FDOFXODWLRQ PHWKRGV DUH QRW SUHFOXGHG DQG PD\ EH UHTXLUHG� 6DWLVIDFWRU\ MXVWLILFDWLRQ 
RI DQ\ FDOFXODWLRQ PHWKRG RU DSSURDFK VHOHFWHG VKRXOG DOZD\V EH SURYLGHG�

7KLV 3XEOLVKHG 'RFXPHQW IRUPV SDUW RI D VHULHV RI 6XE�V\VWHPV � WR � �3' ������ WR 3' �������� EXW FDQ�
LQ FRQVXOWDWLRQ ZLWK WKH DSSURSULDWH UHIHUHQFHV� EH UHJDUGHG DV §VWDQG�DORQH¨ JXLGDQFH� *XLGDQFH LV DOVR
DYDLODEOH IURP RWKHU 3XEOLVKHG 'RFXPHQWV LQFOXGLQJ WKH ,62�75 ����� VHULHV DQG UHIHUHQFHV >�@ WR >�@� 

��� 4XDOLILFDWLRQV RI WKH XVHU

7KH FRPSOH[LW\ RI WKH LQWHUDFWLRQV EHWZHHQ SHRSOH� EXLOGLQJV DQG ILUH LV VXFK WKDW QR VLQJOH VHW RI
FDOFXODWLRQ SURFHGXUHV FDQ EH DSSOLHG WR DOO W\SHV RI EXLOGLQJV LQ DOO FLUFXPVWDQFHV� 7KHUHIRUH ILUH VDIHW\
HQJLQHHULQJ UHTXLUHV D JUHDWHU GHJUHH RI FDUH DQG UHVSRQVLELOLW\ E\ WKH GHVLJQHU WKDQ GRHV WKH DSSOLFDWLRQ
RI SUHVFULSWLYH FRGHV� ,W LV HVVHQWLDO WKDW WKH DSSOLFDWLRQ RI ILUH VDIHW\ HQJLQHHULQJ EH FRQGXFWHG E\ VXLWDEO\
TXDOLILHG DQG H[SHULHQFHG SHUVRQQHO� ,Q DVVHVVLQJ WKH VXLWDELOLW\ RI ILUH VDIHW\ HQJLQHHULQJ GHVLJQ
SHUVRQQHO� SURIHVVLRQDO TXDOLILFDWLRQV �H�J� &KDUWHUHG 0HPEHUVKLS RI WKH ,QVWLWXWLRQ RI )LUH (QJLQHHUV��
NQRZOHGJH RI FXUUHQW HQJLQHHULQJ JXLGDQFH DQG KDQGERRNV DQG H[SHULHQFH RQ FRPSOH[ SURMHFWV VKRXOG EH
WDNHQ LQWR DFFRXQW�

��� 7KH KD]DUG DVVRFLDWHG ZLWK VPRNH

6PRNH LV WKH WHUP XVHG WR GHVFULEH WKH §DLUERUQH¨ SURGXFWV RI FRPEXVWLRQ IURP WKH ILUH WRJHWKHU ZLWK ODUJH
YROXPHV RI DLU WKDW EHFRPH HQWUDLQHG LQWR WKHP GXH WR WKHLU PRWLRQ� 7KHVH FRPEXVWLRQ SURGXFWV FDQ FRQWDLQ 
VROLG DQG OLTXLG SDUWLFXODWHV ZLWKLQ D JDVHRXV PDVV�

$OPRVW DOO ILUHV SURGXFH VPRNH ZKLFK ZKHQ HQFORVHG E\ D EXLOGLQJ KDV WKH SRWHQWLDO WR EHFRPH H[WUHPHO\
KD]DUGRXV WR LWV RFFXSDQWV DQG GDPDJLQJ WR SURSHUW\� 0RVW GHDWKV LQ ILUHV DUH GXH WR VPRNH LQKDODWLRQ 
UDWKHU WKDQ WR WKH YLFWLP KDYLQJ EHHQ EXUQHG� 

7KH JDVHRXV FRPEXVWLRQ SURGXFWV� FKLHIO\ FDUERQ GLR[LGH DQG ZDWHU XVXDOO\ LQFOXGH WR[LF JDVHV� WKH PRVW
FRPPRQ EHLQJ FDUERQ PRQR[LGH� DOWKRXJK K\GURJHQ F\DQLGH DQG RWKHU PLQRU VSHFLHV PLJKW EH SUHVHQW WR
VRPH H[WHQW� $PRQJVW WKHVH� LUULWDQW JDVHV VXFK DV DFUROHLQ FDQ KDYH D VLJQLILFDQW HIIHFW RQ SHRSOH
DWWHPSWLQJ WR HVFDSH ILUH�
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7KH VROLG DQG OLTXLG IUDFWLRQV RI WKH SURGXFWV RI FRPEXVWLRQ DUH UHVSRQVLEOH IRU WKH SRRU YLVLELOLW\ WKURXJK
VPRNH� 7KLV DGGV WR WKH SUREOHPV SUHVHQWHG E\ WKH VPRNH� 1RW RQO\ LV LW SK\VLRORJLFDOO\ KD]DUGRXV LQ LWV
RZQ ULJKW EXW HVFDSH WKURXJK LW LV PDGH PRUH GLIILFXOW E\ LW REVFXULQJ HVFDSH URXWHV� 7KHVH IUDFWLRQV FDQ
WKHPVHOYHV EH LUULWDQWV� DQG FDQ EH SDUWLFXODUO\ GDQJHURXV WR SHRSOH ZKR DUH VXEMHFW WR DVWKPD RU RWKHU 
UHVSLUDWRU\ SUREOHPV�

7KH UHGXFWLRQ LQ R[\JHQ GXH WR FRPEXVWLRQ FDQ LWVHOI EH GDQJHURXV LQ VRPH VLWXDWLRQV DQG FDQ UHVXOW LQ WKH
VXIIRFDWLRQ RI YLFWLPV WUDSSHG LQ VPRNH� 7KH KHDW RI WKH FRPEXVWLRQ SURGXFWV LV DOVR SRWHQWLDOO\ KD]DUGRXV
WR WKH EXLOGLQJ RFFXSDQWV� HLWKHU WKURXJK WKHLU SRWHQWLDO LPPHUVLRQ LQ WKH VPRNH RU E\ WKHUPDO UDGLDWLRQ
IURP WKH KRW VPRNH OD\HU�

6PRNH FDQ DOVR FDXVH GDPDJH WR SURSHUW\� 0RVW ILUHV SURGXFH VRRW DQG PDQ\ JHQHUDWH FRUURVLYH JDVHV VXFK 
DV K\GURJHQ FKORULGH� 7KH HIIHFW RI WKHVH RQ VHQVLWLYH HTXLSPHQW FDQ EH UHVSRQVLEOH IRU ODUJH PRQHWDU\
ORVVHV GXH WR HTXLSPHQW GDPDJH� WKH QHHG IRU V\VWHP FOHDQ�XS DQG FRQVHTXHQW EXVLQHVV LQWHUUXSWLRQ�

7KHUH DUH DOVR KD]DUGV WKDW KDYH EHHQ WHUPHG §VPRNH H[SORVLRQV¨ DVVRFLDWHG ZLWK VPRNH FRQWDLQLQJ WKH
XQEXUQW S\URO\VLV SURGXFWV RI ILUH� 7KHVH KD]DUGV DUH PRUH SURSHUO\ FRQVLGHUHG ZLWKLQ WKH EURDGHU FDWHJRU\
RI EDFNGUDXJKW WKDW FDQ RFFXU DV D UHVXOW RI WKH VXGGHQ DYDLODELOLW\ RI IUHVK DLU�

$OO ILUHV VWDUW VPDOO DQG JURZ� VRPH RQO\ VPRXOGHU� ,Q WKH HDUOLHVW VWDJHV ZKHQ GHWHFWLRQ LV WKH SULRULW\� WKH
ILUH ZLOO QRW \HW EH FRQWUROOLQJ WKH DLUIORZ SDWWHUQV� $W WKLV WLPH WKH VPRNH LV VLPSO\ D §SDVVHQJHU¨ RQ WKH
SUHYDLOLQJ QDWXUDO DLU FXUUHQWV FDXVHG E\ VSDFH KHDWLQJ� ZLQG SUHVVXUHV HWF� 0RVW RI ZKDW IROORZV GHVFULEHV 
WKH SURFHVVHV DIWHU WKH ILUH KDV EHFRPH ODUJH HQRXJK IRU EXR\DQF\ WR GRPLQDWH WKHVH FXUUHQWV� 7KH
WUHDWPHQW RI WKHVH YHU\ HDUO\ FRQGLWLRQV LV QRW FRYHUHG KHUH H[FHSW LQ WKH VHFWLRQ RQ &)' PRGHOOLQJ ZKLFK
GRHV HQFRPSDVV ERWK VLWXDWLRQV�

��� 6PRNH G\QDPLFV

,W LV LPSRUWDQW WR XQGHUVWDQG WKH EDVLF PHFKDQLVPV WKDW FRQWURO WKH JURZWK RI ILUH LQ DQ HQFORVXUH�

D� 7KH ILUH VWDUWV IRU ZKDWHYHU UHDVRQ� LWV UDWH RI JURZWK GHSHQGLQJ XSRQ WKH PDWHULDOV LQYROYHG� WKHLU
RULHQWDWLRQ DQG SRVLWLRQV UHODWLYH WR HDFK RWKHU� ,Q PRVW VLWXDWLRQV WKHUH LV VXIILFLHQW R[\JHQ WR VXSSRUW
FRPEXVWLRQ LQ WKH ILUVW IHZ PLQXWHV DQG WKH ILUH JURZWK DQG VPRNH SURGXFWLRQ DUH FRQWUROOHG E\ WKH IXHO�

E� %HFDXVH RI LWV EXR\DQF\ WKH VPRNH ULVHV IURP WKH ILUH� ,QLWLDOO\ WKH EXR\DQF\ LV ORZ DQG WKH VPRNH ZLOO
IROORZ WKH DPELHQW DLU FXUUHQWV SUHVHQW EHIRUH WKH ILUH RFFXUUHG EXW DV LWV KHDW UHOHDVH LQFUHDVHV� LWV
EXR\DQF\ LQFUHDVHV DQG LW VRRQ EHJLQV WR GRPLQDWH DLU FXUUHQWV LQ WKH HQFORVXUH� :KHQ WKH ILUH UHDFKHV
D VXIILFLHQW VL]H WKH VPRNH ULVHV LQ D SOXPH WRZDUGV WKH FHLOLQJ� $V LW GRHV VR LW HQWUDLQV ODUJH YROXPHV RI
DLU JUHDWO\ LQFUHDVLQJ VPRNH YROXPH EXW UHGXFLQJ LWV WHPSHUDWXUH DQG FRQFHQWUDWLRQV RI FKHPLFDO
FRQVWLWXHQWV�

F� 7KH WRWDO HQWUDLQHG YROXPH LQFUHDVHV VXEVWDQWLDOO\ ZLWK LQFUHDVLQJ KHLJKW RI ULVH RI WKH SOXPH� :LWK
VXIILFLHQW EXR\DQF\ WKH VPRNH HYHQWXDOO\ LPSLQJHV WKH FHLOLQJ� VSUHDGLQJ RXW UDGLDOO\ WR UHDFK DQ\
VLGH�ZDOOV DQG WKHQ WR EHJLQ WR IRUP D OD\HU ZKLFK GHHSHQV DV PRUH VPRNH LV SURGXFHG�

G� 6PRNH HYHQWXDOO\ IORZV RXW LQWR DGMDFHQW VSDFHV WKURXJK DQ\ KLJK OHYHO RSHQLQJV� 7KLV RXWIORZ LV
EDODQFHG E\ DQ LQIORZ RI DLU XVXDOO\ DW ORZ OHYHO� 7KH RSHQLQJV PD\ EH E\ GHVLJQ RU E\ IDLOXUH RI� IRU 
H[DPSOH� D JODVV SDUWLWLRQ�

H� $V QHZ IODPPDEOH PDWHULDO EHFRPHV LQYROYHG DV D UHVXOW RI LQFUHDVLQJ KHDW WUDQVIHU WR LW� PRUH DLU LV
UHTXLUHG IRU WKH IXHO YRODWLOHV WR EXUQ� ,I WKLV LV QRW DYDLODEOH WKH ILUH ZLOO HLWKHU QRW JURZ DQ\ IXUWKHU RU
WKH IXHO YRODWLOHV ZLOO LQVWHDG EXUQ RXWVLGH WKH HQFORVXUH RI RULJLQ LQ WKH RSHQ DLU RU LQ DQ DGMDFHQW VSDFH�
7KLV LV SDUWLFXODUO\ OLNHO\ DIWHU IODVKRYHU ZKHQ D VXGGHQ GUDPDWLF JURZWK LQ WKH ILUH RFFXUV DV D UHVXOW RI
WKH VLPXOWDQHRXV LQYROYHPHQW RI DOO IODPPDEOH PDWHULDO LQ WKH HQFORVXUH�
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� 6PRNH FRQWURO

��� 'HVLJQ REMHFWLYHV

����� *HQHUDO

6LQFH VPRNH FRQWURO FDQ KDYH D PDMRU LPSDFW RQ WKH RYHUDOO GHVLJQ RI WKH EXLOGLQJ LW QHHGV WR EH FRQVLGHUHG 
DW WKH HDUOLHVW SRVVLEOH VWDJH RI WKH GHVLJQ SURFHVV� ,QGHHG ZKHUH LW LV XVHG WR DOORZ LQFUHDVHG 
PHDQV�RI�HVFDSH WUDYHO GLVWDQFHV LW ZLOO KDYH D SURIRXQG HIIHFW RQ WKH RYHUDOO FRQFHSW�

6PRNH FRQWURO V\VWHPV DUH XVXDOO\ GHVLJQHG WR PDLQWDLQ D WHQDEOH HQYLURQPHQW IRU RFFXSDQWV WR HQDEOH 
WKHLU VDIH HVFDSH IURP WKH EXLOGLQJ RU WR D SODFH RI UHIXJH� 7KH\ FDQ DOVR EH UHTXLUHG WR DVVLVW LQ SURSHUW\
SURWHFWLRQ� WR DVVLVW WKH HQWU\ DQG VXEVHTXHQW RSHUDWLRQV RI ILUH�ILJKWHUV� DQG� E\ OLPLWLQJ WKH WHPSHUDWXUH
RI WKH VPRNH OD\HU� DVVLVWLQJ WKH ILUH SHUIRUPDQFH RI WKH VWUXFWXUH�

6PRNH FRQWURO V\VWHPV DUH UHTXLUHG ERWK IRU SURWHFWLRQ RI WKH HQFORVXUH RI ILUH RULJLQ DV ZHOO DV SUHYHQWLQJ 
VPRNH VSUHDG WR DGMRLQLQJ VSDFHV� 7KHVH WZR UHTXLUHPHQWV PD\ QHHG WR EH VDWLVILHG E\ GLIIHUHQW W\SHV RI
V\VWHP�

,W ZLOO EH IRU WKH 4'5 WR GHWHUPLQH ZKHUH WKHVH GLIIHUHQW WUHDWPHQWV VKRXOG EH DSSOLHG DQG WR HQVXUH WKHLU
FRPSDWLELOLW\� 5HIHUHQFHV >�@ DQG >�@ �&,%6( *XLGH ( )LUH (QJLQHHULQJ� &KDSWHU � )LUH DQG 6PRNH 
YHQWLODWLRQ DQG %5( ���� SURYLGH DGGLWLRQDO JXLGDQFH WR DVVLVW WKH GHFLVLRQ�PDNLQJ SURFHVV�

7KHUH DUH YHU\ IHZ FDVHV ZKHUH &RGHV RI 3UDFWLFH UHTXLUH VPRNH FRQWURO PHDVXUHV� $SSURYHG 
'RFXPHQW % >�@ VSHFLILHV WKDW QHZ VKRSSLQJ PDOOV LQ (QJODQG DQG :DOHV FRQIRUP WR %6 �������� ZKLFK
VSHFLILHV XVH RI VPRNH FRQWURO LQ WKRVH SUHPLVHV� 6PRNH FRQWURO LV DOVR UHTXLUHG IRU EDVHPHQWV �IRU ILUH
ILJKWLQJ� DQG VHUYLFH FRUULGRUV LQ VKRSSLQJ PDOOV DOWKRXJK LW LV EHFRPLQJ FRPPRQ LQ ODUJH GHSDUWPHQW
VWRUHV DV ZHOO� 7KH RQO\ RWKHU VFHQDULR ZKHUH VPRNH FRQWURO LV PDQGDWRU\ LV DWULXP EXLOGLQJV WKDW DUH RYHU 
�� P KLJK �%6 �������� DOWKRXJK LW LV D SHUPLWWHG DOWHUQDWLYH LQ RWKHU VFHQDULRV�

7KH IRXU PDLQ REMHFWLYHV IRU WKH VPRNH FRQWURO V\VWHPV DUH JLYHQ LQ ������ ������ ����� DQG ������

����� 3URWHFWLRQ RI PHDQV RI HVFDSH

7KH REMHFWLYH LV WR DFKLHYH D GHVLUHG VPRNH IUHH FOHDU OD\HU EHQHDWK D VPRNH OD\HU� 7KLV DSSURDFK LV
FRPPRQO\ XVHG ZKHUH WKH SXUSRVH RI WKH VPRNH H[KDXVW YHQWLODWLRQ V\VWHP LV WR DOORZ WKH FRQWLQXHG XVH
RI HVFDSH URXWHV ZKLFK DUH LQ WKH VDPH VSDFH DV WKH ILUH �H[DPSOHV LQFOXGH HQFORVHG VKRSSLQJ PDOOV DQG 
PDQ\ DWULD RU ODUJH VLQJOH VWRUH\ VSDFHV H�J� IRU SXEOLF DVVHPEO\�� 7KH WKHUPDOO\ EXR\DQW VPRNH IRUPV D
OD\HU EHQHDWK WKH FHLOLQJ� 7KH VPRNH H[KDXVW �XVLQJ HLWKHU QDWXUDO VPRNH H[KDXVW YHQWLODWRUV RU SRZHUHG
VPRNH H[KDXVW YHQWLODWRUV� LV FDOFXODWHG WR EH ODUJH HQRXJK WR NHHS WKH VPRNH DW D VDIH KHLJKW DERYH WKH
KHDGV RI SHRSOH ORQJ HQRXJK IRU WKHP WR PDNH WKHLU VDIH HVFDSH� ,W LV HVVHQWLDO WKDW WKH V\VWHP FRPHV LQWR
RSHUDWLRQ DV HDUO\ DV SRVVLEOH GXULQJ WKH ILUH� DQG LW LV XVXDO WR LQLWLDWH RSHUDWLRQ DXWRPDWLFDOO\ RQ UHFHLSW 
RI D VLJQDO IURP D VPRNH GHWHFWLRQ V\VWHP�

6PRNH FRQWURO XVLQJ SUHVVXUH GLIIHUHQWLDOV LV D GLIIHUHQW WHFKQLTXH RIWHQ XVHG WR SURWHFW VWDLUZHOOV DQG
VRPHWLPHV FRUULGRUV DJDLQVW WKH LQJUHVV RI VPRNH� 7KH XVH RI VPRNH FRQWURO GRRUV LQ FRQMXQFWLRQ ZLWK D
ZHOO�VHDOHG FRUULGRU RU VWDLUZD\ FRQVWUXFWLRQ FDQ DOVR UHVLVW VPRNH LQJUHVV RQWR SURWHFWHG URXWHV�

����� 7HPSHUDWXUH FRQWURO

6PRNH DQG KHDW H[KDXVW YHQWLODWLRQ V\VWHPV FDQ EH GHVLJQHG WR PLQLPL]H WKH WHPSHUDWXUH RI WKH JDVHV LQ 
WKH EXR\DQW OD\HU LQ FULWLFDO DUHDV RI WKH GHVLJQ� 7KLV SURWHFWV WKH XVH RI PDWHULDOV WKDW ZRXOG RWKHUZLVH EH
GDPDJHG E\ WKH KRW JDVHV� $ W\SLFDO H[DPSOH LV ZKHUH DQ DWULXP IDFDGH KDV JOD]LQJ ZKLFK LV QRW ILUH
UHVLVWLQJ� EXW ZKLFK LV NQRZQ WR EH DEOH WR VXUYLYH JDV WHPSHUDWXUH JUDGLHQWV XS WR VRPH VSHFLILHG YDOXH�
7KH XVH RI D §WHPSHUDWXUH FRQWURO¨ VPRNH H[KDXVW YHQWLODWLRQ V\VWHP LQ VXFK D FDVH FRXOG� IRU H[DPSOH� 
DOORZ WKH DGRSWLRQ RI D SKDVHG HYDFXDWLRQ VWUDWHJ\ IURP KLJKHU VWRUH\V VHSDUDWHG IURP WKH DWULXP RQO\ E\
VXFK JOD]LQJ�

����� 7R DVVLVW ILUH ILJKWLQJ RSHUDWLRQV

,Q H[WHQVLYH DQG PXOWL�VWRUH\ FRPSOH[ EXLOGLQJV ILUH�ILJKWLQJ DQG UHVFXH RSHUDWLRQV FDQ EH VHYHUHO\
KDPSHUHG E\ WKH SUHVHQFH RI KRW VPRN\ JDVHV� 7KH WUDYHO WLPH IURP WKH ILUH DSSOLDQFHV WR XSSHU DQG ORZHU 
OHYHOV FDQ EH LPSURYHG E\ WKH SURYLVLRQ RI VPRNH FRQWURO V\VWHPV LQVWDOOHG SULPDULO\ IRU WKH RFFXSDQWVª
PHDQV RI HVFDSH RU SURWHFWLRQ RI SURSHUW\�

6PRNH FRQWURO V\VWHPV FDQ DOVR EH LQVWDOOHG IRU ILUH�ILJKWLQJ DORQH DQG KHUH WKH GHVLJQ FULWHULD ZLOO EH
GLIIHUHQW UHIOHFWLQJ WKH VSHFLDOLVW HTXLSPHQW FORWKLQJ DQG WUDLQLQJ RI WKH ILUH VHUYLFH�

Full document details: PD 7974-2:2002

http://www.avadocuments.com/doc/pd-7974-2-2002
http://www.avadocuments.com/doc/pd-7974-2-2002


3' �����������

�� � %6, �� $XJXVW ����

����� 3URSHUW\ SURWHFWLRQ

6PRNH FRQWURO V\VWHPV FDQ EH XVHG WR SURWHFW QRW RQO\ WKH FRQWHQWV RI D EXLOGLQJ EXW DOVR VRPH DVSHFWV RI
WKH VWUXFWXUH� +HDW FDQ EH YHQWHG E\ WKH VPRNH H[KDXVW V\VWHP WR HQVXUH WKDW WKH KHDW IOX[ WR FULWLFDO
VWUXFWXUDO HOHPHQWV LV NHSW EHORZ DFFHSWDEOH FULWHULD� 6XFK VPRNH FRQWURO V\VWHPV XVXDOO\ GHSHQG RQ WKH 
LQFOXVLRQ RI PHDVXUHV WR OLPLW ILUH VL]H�

'HSHQGLQJ RQ WKH PDWHULDOV SUHVHQW� D SURSHUW\ SURWHFWLRQ SKLORVRSK\ FDQ EH EDVHG RQ WKH QHHG WR PDLQWDLQ
WKH KRW EXR\DQW VPRNH OD\HU DERYH VHQVLWLYH PDWHULDOV� RU FDQ EH EDVHG RQ WKH QHHG WR PDLQWDLQ WKH VPRNH 
OD\HU EHORZ D FULWLFDO WHPSHUDWXUH�

��� 6PRNH FRQWURO WHFKQLTXHV LQ FRPPRQ XVH

����� 6PRNH FRQWDLQPHQW

6PRNH FRQWDLQPHQW UHOLHV RQ SK\VLFDO EDUULHUV WR OLPLW WKH VSUHDG RI VPRN\ JDVHV IURP RQH VSDFH LQ D
EXLOGLQJ WR DQRWKHU VSDFH� 3DVVLYH FRPSDUWPHQWDWLRQ VXFK DV GRRUV� VKXWWHUV� ZDOOV DQG IORRUV� FDQ SURYLGH
VRPH SURWHFWLRQ DJDLQVW VPRNH SHQHWUDWLRQ� 7KH H[WHQW WR ZKLFK VPRNH OHDNV WKURXJK WKHVH EDUULHUV 
GHSHQGV RQ WKH VL]H DQG VKDSH RI OHDNDJH SDWKV DQG WKH SUHVVXUH GLIIHUHQWLDOV DFURVV WKHP�

7KHVH OHDNDJH SDWKV FDQ EH HOLPLQDWHG� RU VXEVWDQWLDOO\ UHGXFHG E\ WKH LQFRUSRUDWLRQ RI OLQHDU JDS VHDOLQJ
V\VWHPV� SHQHWUDWLRQ VHDOLQJ V\VWHPV� VPRNH FRQWURO GRRUVHWV DQG WKHLU DVVRFLDWHG VHDOV� &RQWURO RI KLJK
WHPSHUDWXUH VPRNH FDQ EH DFKLHYHG ZLWK WKH XVH RI LQWXPHVFHQW VHDOV�

4XDQWLWDWLYH PHDVXUHPHQWV RI VPRNH OHDNDJH WKURXJK GRRUVHWV HWF� DUH DFKLHYHG E\ UHIHUHQFH WR
%6 ��������������

����� 6PRNH FOHDUDQFH

7KLV WHUP GHVFULEHV DQ\ PHWKRG RI UHPRYLQJ UHODWLYHO\ FRRO VPRN\ JDVHV IURP D VSDFH LQ D EXLOGLQJ ZKHQ
VPRNH LV QR ORQJHU HQWHULQJ RU EHLQJ FUHDWHG LQ WKDW VSDFH� 7KLV FDQ EH DFKLHYHG E\ SURYLGLQJ QDWXUDO
FURVV�YHQWLODWLRQ� H�J� E\ WKH RSHQLQJ RI ZLQGRZV� RU E\ DFWLYDWLRQ RI SRZHUHG H[KDXVW V\VWHPV�

����� 6PRNH GLOXWLRQ

7KLV WHUP GHVFULEHV DQ\ PHWKRG RI PL[LQJ WKH VPRN\ JDVHV ZLWK HQRXJK FOHDQ DLU WR LQFUHDVH YLVLELOLW\ DQG
UHGXFH WKH WKUHDW IURP WR[LF FRPEXVWLRQ SURGXFWV� 7KLV FDQ UHTXLUH D YHU\ ODUJH GLOXWLRQ WR DFKLHYH D VDIH
YLVLELOLW\� :LWK VPRN\ IXHOV VXFK DV WKRVH IURP PDQ\ SODVWLFV PDWHULDOV WKLV GLOXWLRQ PD\ QHHG WR EH RQH 
WKRXVDQG WLPHV WKH LQLWLDO YROXPH RI FRPEXVWLRQ JDVHV� 7KLV FDQ EH GLIILFXOW WR DFKLHYH IRU DOO H[FHSW WKH
VPDOOHVW GHVLJQ ILUHV LQ D ODUJH EXLOGLQJ YROXPH�

����� 6PRNH H[KDXVW YHQWLODWLRQ

7KLV LV D PHWKRG SURYLGLQJ D VHSDUDWLRQ EHWZHHQ DQ XSSHU OD\HU RI VPRNH DQG D ORZHU OD\HU RI UHODWLYHO\
FOHDQ DLU� 7KLV LV DFKLHYHG E\ H[KDXVWLQJ VPRNH IURP WKH EXR\DQW VPRNH OD\HU XVLQJ HLWKHU QDWXUDO RU
SRZHUHG YHQWLODWRUV� DQG UHSODFLQJ LW ZLWK FOHDQ DLU HQWHULQJ WKH VSDFH EHORZ WKH OD\HU�

+RW� EXR\DQW JDVHV IURP D ILUH ULVH WR IRUP D VWDEOH OD\HU LQ D UHVHUYRLU EHORZ WKH FHLOLQJ VXFK WKDW D FRROHU 
FOHDU OD\HU RI VXIILFLHQW KHLJKW PD\ EH SUHVHQW IRU ORQJ HQRXJK WR DFKLHYH VDIH HYDFXDWLRQ RI RFFXSDQWV�

,W LV UDUH WR ILQG FLUFXPVWDQFHV ZKHUH D GHGLFDWHG VPRNH H[KDXVW YHQWLODWLRQ V\VWHP LV UHTXLUHG ZLWKLQ D
VPDOO URRP DOWKRXJK WKH SURFHVV PD\ SOD\ DQ LPSRUWDQW SDUW LQ ILUH ILJKWLQJ�

*XLGDQFH RQ WKH GHVLJQ RI VPRNH H[KDXVW YHQWLODWLRQ FDQ EH IRXQG LQ %6 ������ �GUDIW� DQG
%6 ������ �GUDIW��

����� 3UHVVXUL]DWLRQ

3UHVVXUL]DWLRQ LV D IRUP RI VPRNH FRQWURO XVLQJ SUHVVXUH GLIIHUHQWLDOV� LQ ZKLFK WKH DLU SUHVVXUH LQ VSDFHV
EHLQJ SURWHFWHG LV UDLVHG DERYH WKDW LQ WKH ILUH�DIIHFWHG DUHD� $LUIORZ WKURXJK WKH OHDNDJH SDWKV SUHYHQWV
LQILOWUDWLRQ RI VPRNH WR WKH SURWHFWHG KLJK�SUHVVXUH VLGH�

*XLGDQFH RQ WKH GHVLJQ RI SUHVVXUL]DWLRQ V\VWHPV FDQ EH IRXQG LQ %6 ������������

7KH SUHVVXUH GLIIHUHQFH DFURVV DQ\ VPDOO RSHQLQJV RQWR DQ HVFDSH URXWH VKRXOG EH ODUJH HQRXJK WR RIIVHW
WKH ILUH�JHQHUDWHG SUHVVXUH DV ZHOO DV DQ\ DGYHUVH SUHVVXUHV FDXVHG E\ H[WHUQDO ZLQGV DQG VWDFN HIIHFWV� ,W 
VKRXOG DOVR EH ORZ HQRXJK WR DOORZ WKH HVFDSH GRRUV WR EH RSHQHG ZLWK UHODWLYH HDVH� 7KH UHTXLUHPHQWV FDQ
EH FRQWUDGLFWRU\ DQG GLIILFXOW WR UHFRQFLOH�
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