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7KLV 3XEOLVKHG 'RFXPHQW ZDV 
SXEOLVKHG XQGHU WKH DXWKRULW\
RI WKH 6WDQGDUGV 3ROLF\ DQG
6WUDWHJ\ &RPPLWWHH 
RQ �� 0DUFK ����

� %6, �� 0DUFK ����

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

,6%1 � ��� ����� �

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

$VVRFLDWLRQ RI %XLOGLQJ (QJLQHHUV

$XWRFODYHG $HUDWHG &RQFUHWH SURGXFW

%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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&RQWHQWV
3DJH

&RPPLWWHHV UHVSRQVLEOH ,QVLGH IURQW FRYHU
)RUHZRUG LL

,QWURGXFWLRQ �
� 6FRSH �
� 1RUPDWLYH UHIHUHQFHV �
� 7HUPV DQG GHILQLWLRQV �
� 6\PEROV DQG DEEUHYLDWLRQV �
� 'HVLJQ DSSURDFK �
� ,QSXWV ��
� 2XWSXWV ��
� $QDO\VLV ��

$QQH[ $ �LQIRUPDWLYH� ([SHULPHQWDO GDWD ��

%LEOLRJUDSK\ ��

)LJXUH � ¦ 2YHUYLHZ RI WKH 3' ���� VHULHV RI 3XEOLVKHG 'RFXPHQWV �
)LJXUH � ¦ 6XE�V\VWHP LQWHUDFWLRQV ��
)LJXUH � ¦ )ORZ FKDUW VKRZLQJ WKH LQLWLDO VWHSV WKDW VKRXOG EH WDNHQ LQ WKH
SURFHVV RI VHOHFWLQJ ILUHV DSSURSULDWH WR D SDUWLFXODU GHVLJQ ��
)LJXUH � ¦ &DOFXODWLRQ SURFHVV RI WLPH WR IODVKRYHU ��
)LJXUH � ¦ 6XE�V\VWHP � LQSXWV ��
)LJXUH � ¦ 6XE�V\VWHP � RXWSXWV ��
)LJXUH � ¦ &RQFHSWXDO LOOXVWUDWLRQ RI FRQWLQXRXV ILUH JURZWK ��
)LJXUH � ¦ )LUH JURZWK LQ DQ XQFRQWUROOHG URRP ILUH ��
)LJXUH � ¦ +HDW UHOHDVH UDWH FXUYHV IRU XQFRQWUROOHG ILUHV ��
)LJXUH �� ¦ (IIHFW RI VXSSUHVVLRQ ��
)LJXUH �� ¦ (IIHFW RI SDUWLDO VXSSUHVVLRQ ��
)LJXUH �� ¦ %XUQLQJ UDWH DQG IODPH KHLJKWV IRU YDULRXV K\GURFDUERQ
SRRO ILUHV >��@ ��

7DEOH � ¦ &KHFNOLVW RI IDFWRUV WR EH FRQVLGHUHG ZKHQ GHILQLQJ D GHVLJQ ILUH ��
7DEOH � ¦ )LUH JURZWK SDUDPHWHUV >�@ ��
7DEOH � ¦ 'HVLJQ ILUH JURZWK UDWHV ��
7DEOH � ¦ 6XJJHVWHG KHDW UHOHDVH UDWHV SHU XQLW DUHD IRU IXHO EHG FRQWUROOHG
ILUHV ��
7DEOH � ¦ ([SHULPHQWDO HQFORVXUH TXRWHG E\ 0F&DIIUH\ HW DO� >��@ ��
7DEOH � ¦ (IIHFWLYH HPLVVLRQ FR�HIILFLHQW� .� IRU YDULRXV PDWHULDOV ��
7DEOH � ¦ 6PRNH PDVV FRQYHUVLRQ IDFWRUV >��@ ��
7DEOH � ¦ )LUH SURGXFWV IURP ZHOO YHQWLODWHG IODPLQJ FRPEXVWLRQ >��@� >�@ ��
7DEOH � ¦ )LUH SURGXFWV IURP ZHOO�YHQWLODWHG IODPLQJ FRPEXVWLRQ IURP
7HZDUVRQ >�@ DQG 0XOKROODQG >��@ ��
7DEOH �� ¦ *URVV KHDW RI FRPEXVWLRQ YDOXHV IRU ZRRGV >��@ ��
7DEOH �� ¦ 3HUFHQWDJH RI DOO ILUHV WKDW DUH DWWULEXWDEOH WR PDOLFLRXV ILUHV
IRU D UDQJH RI EXLOGLQJ W\SHV ��
7DEOH $�� ¦ 3LOORZV ��
7DEOH $�� ¦ :DUGUREHV ��
7DEOH $�� ¦ 7HOHYLVLRQ VHWV ��
7DEOH $�� ¦ 6WRUHG FRPPRGLWLHV ��
7DEOH $�� ¦ $UWLILFLDO WUHHV ��
7DEOH $�� ¦ 5HDO WUHHV XQGHFRUDWHG DQG XQWUHDWHG ��
7DEOH $�� ¦ 5HDO WUHHV GHFRUDWHG ��
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3DJH
7DEOH $�� ¦ )XUQLWXUH VHULHV �� 'HVFULSWLRQ RI FRPPHUFLDOO\ DYDLODEOH
SURGXFWV >��@ ��
7DEOH $�� ¦ )XUQLWXUH VHULHV � WHVWHG LQ WKH ,62 ���� URRP�FRUQHU WHVW ��
7DEOH $��� ¦ )XUQLWXUH VHULHV �� 'HVFULSWLRQ RI §PDGH XS¨ SURGXFWV WHVWHG ��
7DEOH $��� ¦ )XUQLWXUH VHULHV � WHVWHG LQ WKH ,62 ���� URRP�FRUQHU WHVW ��
7DEOH $��� ¦ )XUQLWXUH VHULHV �� 'HVFULSWLRQ RI §PDGH XS¨ SURGXFWV WHVWHG ��
7DEOH $��� ¦ )XUQLWXUH VHULHV �� 'HVFULSWLRQ RI §PDGH XS¨ SURGXFWV WHVWHG ��
7DEOH $��� ¦ )XUQLWXUH VHULHV � WHVWHG LQ WKH ODUJH URRP ��
7DEOH $��� ¦ )XUQLWXUH VHULHV � WHVWHG LQ WKH IXUQLWXUH FDORULPHWHU ��
7DEOH $��� ¦ )XUQLWXUH FDORULPHWHU WHVW VHULHV � ��
7DEOH $��� ¦ 6FHQDULR FRPSDULVRQV ��
7DEOH $��� ¦ 6XPPDU\ RI GDWD ��
7DEOH $��� ¦ )LUH ORDG GHQVLWLHV ��
7DEOH $��� ¦ &DORULILF YDOXHV RI FRPPRQ IXHOV ��
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)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 �� 6SUHDG RI VPRNH DQG WR[LF JDVHV ZLWKLQ DQG EH\RQG WKH HQFORVXUH RI 
RULJLQ �6XE�V\VWHP ���
¦ 3DUW �� 6WUXFWXUDO UHVSRQVH DQG ILUH VSUHDG EH\RQG WKH HQFORVXUH RI RULJLQ 
�6XE�V\VWHP ���
¦ 3DUW �� 'HWHFWLRQ RI ILUH DQG DFWLYDWLRQ RI ILUH SURWHFWLRQ V\VWHPV 
�6XE�V\VWHP ���
¦ 3DUW �� )LUH VHUYLFH LQWHUYHQWLRQ �6XE�V\VWHP ���
¦ 3DUW �� (YDFXDWLRQ �6XE�V\VWHP ���
¦ 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 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�

7KLV GRFXPHQW FRPSULVHV D IURQW FRYHU� DQ LQVLGH IURQW FRYHU� SDJHV L WR LY�
SDJHV � WR �� DQG D EDFN FRYHU�

7KH %6, FRS\ULJKW QRWLFH GLVSOD\HG LQ WKLV GRFXPHQW LQGLFDWHV ZKHQ WKH 
GRFXPHQW ZDV ODVW LVVXHG�

Full document details: PD 7974-1:2003

http://www.avadocuments.com/doc/pd-7974-1-2003
http://www.avadocuments.com/doc/pd-7974-1-2003


LY EODQN

Full document details: PD 7974-1:2003

http://www.avadocuments.com/doc/pd-7974-1-2003
http://www.avadocuments.com/doc/pd-7974-1-2003


3' �����������

� %6, �� 0DUFK ���� �

,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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� 6FRSH

7KLV 3XEOLVKHG 'RFXPHQW SURYLGHV JXLGDQFH RQ HYDOXDWLQJ ILUH JURZWK DQG�RU VL]H ZLWKLQ WKH HQFORVXUH RI
ILUH RULJLQ� DV ZHOO DV HQFORVXUHV WR ZKLFK WKH ILUH KDV VXEVHTXHQWO\ VSUHDG� *XLGDQFH LV DOVR SURYLGHG IRU 
§VSHFLDO FDVHV¨ ZKLFK LQFOXGH PDOLFLRXV ILUHV� UDFNHG�VWDFNHG VWRUDJH RI JRRGV DQG ILUHV H[WHUQDO WR WKH
EXLOGLQJ�

7KH FKDUDFWHULVWLFV RI WKH GHVLJQ ILUH IRU DQ\ SDUWLFXODU VFHQDULR DUH LQIOXHQFHG E\ D QXPEHU RI IDFWRUV�
LQFOXGLQJ EXLOGLQJ GHVLJQ� HQYLURQPHQWDO LQIOXHQFHV� SRWHQWLDO LJQLWLRQ VRXUFHV DQG ORFDWLRQ� W\SHV RI 
FRPEXVWLEOH PDWHULDOV� GLVWULEXWLRQ DQG DUUDQJHPHQW RI FRPEXVWLEOH PDWHULDOV� YHQWLODWLRQ FRQGLWLRQV DQG 
RWKHU HYHQWV RFFXUULQJ GXULQJ WKH ILUH� 

7KH GHWHUPLQDWLRQ RI WKH FKDUDFWHULVWLFV RI WKH GHVLJQ ILUH IURP LJQLWLRQ WKURXJK WR GHFD\ LV XVHG E\ RWKHU
6XE�V\VWHPV DV LQSXWV LQWR FDOFXODWLRQV RI HYHQWV VXFK DV WLPH RI ILUH VSUHDG IURP HQFORVXUH >3' ������ 
�6XE�V\VWHP ��@ DQG WLPH WR DFWLYDWLRQ RI VXSSUHVVLRQ V\VWHPV >3' ������ �6XE�V\VWHP ��@� 

� 1RUPDWLYH UHIHUHQFHV

7KH IROORZLQJ UHIHUHQFHG GRFXPHQWV DUH LQGLVSHQVDEOH IRU WKH DSSOLFDWLRQ RI WKLV GRFXPHQW� )RU GDWHG
UHIHUHQFHV� RQO\ WKH HGLWLRQ FLWHG DSSOLHV� )RU XQGDWHG UHIHUHQFHV� WKH ODWHVW HGLWLRQ RI WKH UHIHUHQFHG 
GRFXPHQW �LQFOXGLQJ DQ\ DPHQGPHQWV� DSSOLHV�

%6 ������� )LUH WHVWV RQ EXLOGLQJ PDWHULDOV DQG VWUXFWXUHV ¦ 3DUW ��� 0HWKRG IRU GHWHUPLQDWLRQ RI WKH ILUH 
UHVLVWDQFH RI HOHPHQWV RI FRQVWUXFWLRQ �JHQHUDO SULQFLSOHV��

%6 ������� )LUH WHVWV RQ EXLOGLQJ PDWHULDOV DQG VWUXFWXUHV ¦ 3DUW ��� 0HWKRGV IRU GHWHUPLQDWLRQ RI WKH ILUH 
UHVLVWDQFH RI ORDGEHDULQJ HOHPHQWV RI FRQVWUXFWLRQ�

%6 ������� )LUH WHVWV RQ EXLOGLQJ PDWHULDOV DQG VWUXFWXUHV ¦ 3DUW ��� 0HWKRGV IRU GHWHUPLQDWLRQ RI WKH ILUH 
UHVLVWDQFH RI QRQ�ORDGEHDULQJ HOHPHQWV RI FRQVWUXFWLRQ�

%6 ������������ )LUH WHVWV RQ EXLOGLQJ PDWHULDOV DQG VWUXFWXUHV ¦ 3DUW ��� )XOO�VFDOH URRP WHVW IRU VXUIDFH 
SURGXFWV� 
>,62 ���������@

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

%6 (1 ,62 ����������� )LUH VDIHW\ ¦ 9RFDEXODU\�

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

3' ������ �6XE�V\VWHP ��� $SSOLFDWLRQ RI ILUH VDIHW\ HQJLQHHULQJ SULQFLSOHV WR WKH GHVLJQ RI EXLOGLQJV ¦
3DUW �� 6SUHDG RI VPRNH DQG WR[LF JDVHV ZLWKLQ DQG EH\RQG WKH HQFORVXUH RI RULJLQ�

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

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

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

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

� 7HUPV DQG GHILQLWLRQV
)RU WKH SXUSRVHV RI WKLV SDUW RI 3' ����� WKH WHUPV DQG GHILQLWLRQV JLYHQ LQ %6 (1 ,62 ���������� DQG WKH
IROORZLQJ DSSO\�

���  
FDORULILF YDOXH
WRWDO DPRXQW RI KHDW UHOHDVHG ZKHQ D XQLW TXDQWLW\ RI D IXHO �PHDVXUHG DW �� �& DQG DWPRVSKHULF SUHVVXUH� 
LV R[LGL]HG GXULQJ LWV FRPSOHWH FRPEXVWLRQ LQ R[\JHQ XQGHU VSHFLILHG WHVW FRQGLWLRQV

127( ,Q D ILUH� RQO\ D SURSRUWLRQ RI WKLV HQHUJ\ ZLOO EH UHOHDVHG�
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��� 
FRPSDUWPHQW
VSDFH GHILQHG E\ ILUH UHVLVWLQJ ERXQGDU\ HOHPHQWV

��� 
FULWLFDO ILUH ORDG
ILUH ORDG UHTXLUHG LQ D FRPSDUWPHQW WR SURGXFH D ILUH RI VXIILFLHQW VHYHULW\ WR FDXVH IDLOXUH RI ILUH UHVLVWLQJ 
EDUULHUV RU VWUXFWXUDO HOHPHQWV

��� 
GHWHUPLQLVWLF VWXG\
PHWKRGRORJ\ EDVHG RQ SK\VLFDO UHODWLRQVKLSV GHULYHG IURP VFLHQWLILF WKHRULHV DQG HPSLULFDO UHVXOWV� WKDW IRU
D JLYHQ VHW RI LQLWLDO FRQGLWLRQV ZLOO DOZD\V SURGXFH WKH VDPH RXWFRPH

��� 
HIIHFWLYH FDORULILF YDOXH
PRLVWXUH FRUUHFWHG YDOXH REWDLQHG E\ FDOFXODWLRQ

��� 
HIIHFWLYH ILUH ORDG GHQVLW\
ILUH ORDG GHQVLW\ ZLWKLQ DQ HQFORVXUH RU FRPSDUWPHQW PRGLILHG E\ IDFWRUV WKDW WDNH DFFRXQW RI WKH
LQFRPSOHWH FRPEXVWLRQ RI SURWHFWHG ILUH ORDGV DQG�RU D UHGXFWLRQ LQ WKH QHW TXDQWLW\ RI KHDW UHOHDVHG 
UHVXOWLQJ IURP WKH SUHVHQFH RI ZHW PDWHULDOV

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

��� 
HTXLYDOHQW ILUH ORDG GHQVLW\
ILUH ORDG GHQVLW\ H[SUHVVHG DV DQ HTXLYDOHQW PDVV RI ZRRG UDWKHU WKDQ LQ WHUPV RI LWV FDORULILF YDOXH

��� 
ILUH KD]DUG
VRXUFH IRU SRWHQWLDO ORVV RI OLIH �RU LQMXU\� DQG�RU GDPDJH WR SURSHUW\ E\ ILUH

���� 
ILUH ORDG
VXP RI WKH FDORULILF HQHUJLHV� ZKLFK FRXOG EH UHOHDVHG E\ WKH FRPSOHWH FRPEXVWLRQ DQG DOO WKH FRPEXVWLEOH
PDWHULDOV LQ D VSDFH LQFOXGLQJ WKH IDFLQJ RI WKH ZDOOV� SDUWLWLRQV� IORRUV DQG FHLOLQJV

���� 
ILUH ORDG GHQVLW\
ILUH ORDG GLYLGHG E\ WKH IORRU DUHD

����
ILUH ULVN
SURGXFW RI�

D� SUREDELOLW\ RI RFFXUUHQFH RI D ILUH WR EH H[SHFWHG LQ D JLYHQ WHFKQLFDO RSHUDWLRQ RU VWDWH LQ D GHILQHG
WLPH� DQG

E� FRQVHTXHQFH RU H[WHQW RI GDPDJH WR EH H[SHFWHG RQ WKH RFFXUUHQFH RI D ILUH

���� 
ILUH VFHQDULR
TXDOLWDWLYH GHVFULSWLRQ RI WKH FRXUVH RI D ILUH ZLWK WLPH� LGHQWLI\LQJ NH\ HYHQWV WKDW FKDUDFWHUL]H WKH ILUH DQG
GLIIHUHQWLDWH LW IURP RWKHU SRVVLEOH ILUHV

127( ,W W\SLFDOO\ GHILQHV WKH LJQLWLRQ DQG ILUH JURZWK SURFHVV� WKH IXOO\ GHYHORSHG VWDJH DQG WKH GHFD\ VWDJH� WRJHWKHU ZLWK WKH
EXLOGLQJ HQYLURQPHQW DQG V\VWHPV WKDW ZLOO LPSDFW RQ WKH FRXUVH RI WKH ILUH�
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���� 
ILUH VL]H
KHDW UHOHDVH UDWH RI WKH ILUH

����
IODVKRYHU
VXGGHQ WUDQVLWLRQ IURP D ORFDOL]HG ILUH WR WKH LJQLWLRQ RI DOO H[SRVHG IODPPDEOH VXUIDFHV ZLWKLQ DQ HQFORVXUH

���� 
JURVV KHDW RI FRPEXVWLRQ
HQHUJ\ ZKLFK XQLW PDVV RI PDWHULDO RU SURGXFW LV FDSDEOH RI UHOHDVLQJ E\ FRPSOHWH FRPEXVWLRQ� H[SUHVVHG 
LQ MRXOHV SHU NLORJUDP

���� 
PL[HG XVH EXLOGLQJ
EXLOGLQJ ZKHUH GLIIHUHQW SDUWV DUH XVHG IRU GLIIHUHQW SXUSRVHV

���� 
PXOWLSOH XVH EXLOGLQJ
SDUW RI D EXLOGLQJ� RU D ZKROH EXLOGLQJ� WKDW LV XVHG IRU GLIIHUHQW SXUSRVHV DW GLIIHUHQW WLPHV

���� 
SUREDELOLVWLF VWXG\
PHWKRGRORJ\ WR GHWHUPLQH VWDWLVWLFDOO\ WKH SUREDELOLW\ DQG RXWFRPH RI HYHQWV

���� 
SURWHFWHG ILUH ORDG
TXDQWLW\ RI FRPEXVWLEOH PDWHULDO WKDW LV XQOLNHO\ WR EHFRPH IXOO\ LQYROYHG LQ D ILUH RZLQJ WR LWV EHLQJ KHOG
ZLWKLQ FRQWDLQHUV WKDW KDYH D GHJUHH RI UHVLVWDQFH WR ILUH

127( )RU H[DPSOH� VWHHO ILOLQJ FDELQHWV�

����
VPRXOGHULQJ ILUH
VORZ� ORZ�WHPSHUDWXUH� IODPHOHVV IRUP RI FRPEXVWLRQ VXVWDLQHG E\ WKH KHDW HYROYHG ZKHQ R[\JHQ GLUHFWO\
DWWDFNV WKH VXUIDFH RI FRQGHQVHG�SKDVH IXHO� JHQHUDOO\ PDGH RQ LQFUHDVH LQ WHPSHUDWXUH DQG�RU E\ VPRNH

� 6\PEROV DQG DEEUHYLDWLRQV

$ LV WKH DUHD RI WKH RSHQLQJ �P¥��
$I LV WKH WRWDO LQWHUQDO IORRU DUHD �P��
$ILUH LV WKH DUHD RI WKH ILUH �P��
$W LV WKH WRWDO VXUIDFH DUHD RI WKH HQFORVXUH �P��
$7 LV WKH DUHD RI ERXQGLQJ VXUIDFHV �P��
$Z LV WKH DUHD RI WKH YHQWLODWLRQ RSHQLQJ �P��
F LV WKH RSWLFDO GHQVLW\ SHU PHWUH '� RU H[WLQFWLRQ FRHIILFLHQW N� GHSHQGLQJ RQ WKH EDVH XVHG

��� RU H� �GLPHQVLRQOHVV�
& LV WKH FRQVWDQW IRU WKH LQIOXHQFHV RI WKH SURSHUWLHV RI WKH ERXQGDU\ PDWHULDO RQ WKH 

WHPSHUDWXUH �GLPHQVLRQOHVV�
FL LV WKH JDV VSHFLHV PDVV FRQFHQWUDWLRQ �NJ�
&S LV WKH VSHFLILF KHDW RI DLU DW FRQVWDQW SUHVVXUH �N-�NJ¥��.¥��
&SV LV WKH VSHFLILF KHDW FDSDFLW\ RI WKH HQFORVXUH ERXQGDULHV �N-�NJ¥��.¥��
GF LV WKH GLVWDQFH IURQW�WR�EDFN RI WKH HQFORVXUH �P�
GU LV WKH GHSWK RI URRP EHKLQG RSHQLQJ �P�
GV LV WKH ORQJHU OLQHDU GLPHQVLRQ RI WKH VRXUFH �P�
' LV WKH RSWLFDO GHQVLW\ SHU XQLW SDWK OHQJWK RI WKH VPRNH �P¥�� �G%�P�

Full document details: PD 7974-1:2003

http://www.avadocuments.com/doc/pd-7974-1-2003
http://www.avadocuments.com/doc/pd-7974-1-2003


3' �����������

� � %6, �� 0DUFK ����

'P LV WKH PDVV RSWLFDO GHQVLW\ IRU WKH IXHO FRQFHUQHG �P��NJ¥��
IE LV WKH WRWDO PDVV RI IXHO EXUQW �NJ�
) LV WKH RSHQLQJ IDFWRU �P����
J LV WKH DFFHOHUDWLRQ GXH WR JUDYLW\ �P�V¥��
K LV WKH KHLJKW RI WKH YHQWLODWLRQ RSHQLQJ �P�
KN LV WKH HIIHFWLYH KHDW WUDQVIHU FRHIILFLHQW �N:�P¥��.¥��
+ LV WKH KHLJKW RI WKH FHLOLQJ DERYH WKH ILUH VRXUFH �P�
�+F LV WKH KHDW RI FRPEXVWLRQ RI ILUH ORDG �N-�NJ�
+F LV WKH HIIHFWLYH KHDW RI FRPEXVWLRQ �0-�NJ�
+& HIIHFWLYH FDORULILF YDOXH RI ILUH ORDG �N-�NJ�
+X LV WKH FDORULILF YDOXH RI GU\ PDWHULDO �0-�NJ�
, LV WKH OLJKW LQWHQVLW\ D GLVWDQFH V IURP WKH REVHUYHG REMHFW RI LQWHQVLW\ ,� �GLPHQVLRQOHVV�

LV WKH IUDFWLRQ RI OLJKW WUDQVPLWWHG WKURXJK VPRNH �GLPHQVLRQOHVV�

L LV WKH VSHFLHV �GLPHQVLRQOHVV�
. LV WKH HIIHFWLYH HPLVVLRQ FRHIILFLHQW �P¥��
.� LV WKH OLJKW H[WLQFWLRQ FRHIILFLHQW �P¥��
NV LV WKH WKHUPDO FRQGXFWLYLW\ RI WKH HQFORVXUH ERXQGDULHV �N:�P¥��.¥��
/I LV WKH HTXLYDOHQW ILUH ORDG �NJ�
/W LV WKH WRWDO ILUH ORDG �NJ�
P LV WKH VPRXOGHULQJ S\URO\VLV UDWH �J�PLQ��
PF LV WKH WRWDO PDVV RI HDFK FRPEXVWLEOH PDWHULDO LQ WKH HQFORVXUH �NJ�
P&2 LV WKH PDVV UDWH RI FDUERQ PRQR[LGH SURGXFWLRQ �NJ�V�
PI LV WKH PDVV ORVV UDWH RI IXHO �NJ�V� RU WKH UDWH RI EXUQLQJ RI IXHO E\ PDVV �NJ�V� RU WKH

YHQWLODWLRQ FRQWUROOHG UDWH RI EXUQLQJ E\ PDVV �NJ�V�
PIR LV WKH PDVV RI IXHO UHPDLQLQJ DW IODVKRYHU �NJ�
PIXHO LV WKH UDWH RI EXUQLQJ RI IXHO E\ PDVV �NJ�V� RU WKH PDVV ORVV UDWH RI IXHO �NJ�V�
PSDUW LV WKH PDVV UDWH RI VPRNH SDUWLFOH SURGXFWLRQ �NJ�V�
PSI LV WKH IXHO FRQWUROOHG S\URO\VLV�PDVV ORVV UDWH �NJ�V�
PSIR LV WKH SHDN PDVV ORVV UDWH DW IODVKRYHU �NJ�V�
PU LV WKH PDVV UHPDLQLQJ DW WLPH� W� RYHU EXUQLQJ DUHD �NJ�
PW LV WKH WRWDO PDVV ORVV �NJ�
0 LV WKH PRLVWXUH FRQWHQW �� E\ GU\ PDVV�
0� LV WKH WRWDO LQLWLDO PDVV LQ WKH EXUQW DUHD �NJ�
T LV WKH KHDW UHOHDVH UDWH WR FDXVH D WHPSHUDWXUH ULVH �N:�
4 LV WKH WRWDO KHDW UHOHDVH UDWH �N:�
4�W� LV WKH WRWDO RI KHDW UHOHDVH UDWH DW WLPH W �N:�
4� LV WKH WRWDO KHDW UHOHDVH UDWH SHU XQLW DUHD �N:�P��

4
 LV WKH GLPHQVLRQOHVV KHDW UHOHDVH UDWH  

RU  IRU §QRUPDO¨ DPELHQW FRQGLWLRQV ZKHQ 4 LV LQ NLORZDWWV DQG ' LQ PHWUHV

4E LV WKH UDWH RI DFFXPXODWLRQ RI KHDW LQ KRW JDVHV LQ WKH HQFORVXUH �N:�
4F LV WKH UDWH RI KHDW ORVV E\ FRQYHFWLRQ WKURXJK RSHQLQJV �N:�

,
,�
�����
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4FRQWURO LV WKH PD[LPXP KHDW UHOHDVH UDWH DW ZKLFK WKH ILUH FDQ EH FRQWUROOHG XVLQJ VXSSUHVVLRQ �N:�
4HQF LV WKH UDWH RI KHDW UHOHDVH LQ WKH HQFORVXUH �N:�
4IEF LV WKH UDWH RI KHDW UHOHDVH XQGHU IXHO�EHG FRQGLWLRQV �N:�
4IR LV WKH UDWH RI KHDW UHOHDVH DW IODVKRYHU �N:�
4PD[ LV WKH UDWH RI KHDW UHOHDVH GXULQJ WKH IXOO\ GHYHORSHG EXUQLQJ SKDVH �N:�
4S LV WKH KHDW UHOHDVH UDWH FRQYHFWHG E\ WKH SOXPH �N:� RU WKH SHDN KHDW UHOHDVH UDWH �N:�
4SI LV WKH IXHO FRQWUROOHG KHDW UHOHDVH UDWH �N:�
4U LV WKH UDWH RI KHDW ORVV E\ UDGLDWLRQ WKURXJK RSHQLQJV �N:�
45 LV WKH UDGLDWLYH KHDW IOX[ �:�P¥��
4VWHDG\ LV WKH UDWH RI KHDW UHOHDVH GXULQJ VWHDG\ EXUQLQJ SKDVH �N:�
4VXS LV WKH UDWH RI KHDW UHOHDVH DW ZKLFK VXSSUHVVLRQ DFWLYDWHV �N:�
4YF LV WKH UDWH RI KHDW UHOHDVH XQGHU YHQWLODWLRQ�FRQWUROOHG FRQGLWLRQV �N:�
4Z LV WKH UDWH RI KHDW ORVV E\ UDGLDWLRQ DQG FRQGXFWLRQ WKURXJK HQFORVXUH FRQVWUXFWLRQ �N:�
5 LV WKH PDVV EXUQLQJ UDWH �NJ�V�
563 LV WKH UDWH RI VPRNH SURGXFWLRQ �P��V�
6 LV WKH YLVLELOLW\ GLVWDQFH �P�
W LV WKH WLPH IURP LJQLWLRQ �V�
WE LV WKH GXUDWLRQ RI IXOO\ GHYHORSHG EXUQLQJ �V�
WER LV WKH WLPH WR UHDFK EXUQRXW �V�
WG LV WKH WLPH RI RQVHW RI WKH GHFD\ SKDVH �V�
WIR LV WKH WLPH WR IODVKRYHU �V�
WL LV WKH WLPH RI LJQLWLRQ �V�
WS LV WKH WKHUPDO SHQHWUDWLRQ WLPH �V�
WVWHDG\ LV WKH GXUDWLRQ RI VWHDG\ EXUQLQJ �V�

LV WKH PHDQ WHPSHUDWXUH RI WKH IODPH �.�

7 LV WKH ILUH WHPSHUDWXUH ��&�
�7 LV WKH WHPSHUDWXUH ULVH ��&�

LV WKH PHDQ IXUQDFH WHPSHUDWXUH ��&�

LV WKH PHDQ JDV WHPSHUDWXUH ��&�

7PD[ LV WKH PD[LPXP H[FHHGHG HQFORVXUH JDV WHPSHUDWXUH �.�
7� LV WKH DPELHQW WHPSHUDWXUH �.�
7+5 LV WKH WRWDO KHDW UHOHDVH UDWH �0-�
763 LV WKH WRWDO VPRNH SURGXFWLRQ �P�
9 LV WKH YROXPH IORZ UDWH RI VPRNH �P��V�
9I LV WKH YROXPH IORZ UDWH RI VPRNH DW D ORFDWLRQ �P��V�
9W LV WKH WRWDO YROXPH RI VPRNH DW D ORFDWLRQ �P��
Z LV WKH ZLGWK RI ZDOO FRQWDLQLQJ WKH RSHQLQJ �P�
ZF LV WKH ZLGWK RI WKH ZDOO FRQWDLQLQJ YHQWLODWLRQ RSHQLQJV �P�
<L LV WKH PDVV \LHOG RI FKHPLFDO VSHFLHV �NJ� RU WKH PDVV \LHOG RI VSHFLHV L �GLPHQVLRQOHVV�
]IO LV WKH PHDQ KHLJKW RI OXPLQRXV IODPHV DERYH WKH IXHO VXUIDFH �P�
� LV WKH ILUH JURZWK SDUDPHWHU �N-�V�
� LV WKH WKLFNQHVV RI WKH HQFORVXUH ERXQGDULHV �P�
�I LV WKH HPLVVLYLW\ RI WKH IODPH �GLPHQVLRQOHVV�
�VPRNH LV WKH VPRNH PDVV FRQYHUVLRQ IDFWRU �NJ��NJ�
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� 'HVLJQ DSSURDFK

��� ([SHULHQFH DQG TXDOLILFDWLRQV

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 EXLOGLQJ LQ DOO FLUFXPVWDQFHV� 7KHUHIRUH )6( 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 )6( EH HQWUXVWHG WR VXLWDEO\ TXDOLILHG DQG H[SHULHQFHG SHUVRQQHO� ,Q
DVVHVVLQJ WKH VXLWDELOLW\ RI )6( GHVLJQ SHUVRQQHO� SURIHVVLRQDO TXDOLILFDWLRQV �H�J� &KDUWHUHG 0HPEHUVKLS
RI WKH ,QVWLWXWLRQ RI )LUH (QJLQHHUV� DQG H[SHULHQFH RQ SURMHFWV RI VLPLODU FRPSOH[LW\ VKRXOG EH WDNHQ LQWR
DFFRXQW�

��� )UDPHZRUN

$ 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�

6XE�V\VWHP � FRQFHQWUDWHV RQ WKH TXDQWLILFDWLRQ MXGJHPHQWV WKDW FDQ IRUP WKH SDUW RI WKH GHVLJQ SURFHVV 
LQ ZKLFK WKH LQLWLDWLRQ DQG GHYHORSPHQW RI WKH ILUH DUH GHILQHG� 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 PLJKW EH UHTXLUHG� 6DWLVIDFWRU\ MXVWLILFDWLRQ RI DQ\ FDOFXODWLRQ PHWKRG RU DSSURDFK
VHOHFWHG VKRXOG DOZD\V EH SURYLGHG�

:LWK UHIHUHQFH WR )LJXUH �� WKLV 3XEOLVKHG 'RFXPHQW SURYLGHV LQIRUPDWLRQ RQ WKH LQLWLDWLRQ DQG JURZWK RI
D ILUH �ZLWKLQ WKH HQFORVXUH RI RULJLQ�� 7KLV SURFHVV UHTXLUHV LQIRUPDWLRQ IURP WKH TXDOLWDWLYH GHVLJQ
UHYLHZ �4'5� SURFHVV RQ�

¦ EXLOGLQJ FKDUDFWHULVWLFV�
� GLPHQVLRQV� QDWXUH DQG JHRPHWU\ RI FRQVWUXFWLRQ�

¦ HQFORVXUH�
� ZDOO�FHLOLQJ OLQLQJV� YHQWLODWLRQ V\VWHPV� XQXVXDO ILUH KD]DUGV� SRWHQWLDO LJQLWLRQ VRXUFHV�

¦ ILUH ORDG�
� W\SH� ORFDWLRQ� DUUDQJHPHQWV DQG TXDQWLW\ RI FRPEXVWLEOHV�

¦ HQYLURQPHQWDO LQIOXHQFHV �LQWHUQDO��
� WHPSHUDWXUH�
� DLU PRYHPHQW�

6HH 3' ������ IRU DGGLWLRQDO GHWDLOHG JXLGDQFH DQG LQIRUPDWLRQ�

� LV WKH WHPSHUDWXUH ULVH DERYH DPELHQW LQ WKH XSSHU JDV OD\HU ��&�
�I LV WKH WKLFNQHVV RI WKH IODPH �P�

 LV WKH GHQVLW\ RI WKH HQFORVXUH ERXQGDULHV �NJ�P��

� LV WKH DPELHQW DLU GHQVLW\ �NJ�P��
� LV WKH 6WHIDQ�%RO]PDQQ FRQVWDQW ����� � ��¥�� :�P¥��.¥��
� LV WKH FRQILJXUDWLRQ IDFWRU �GLPHQVLRQOHVV�
� LV WKH IUDFWLRQ RI WKH WRWDO KHDW UHOHDVH UDWH FRQYHFWHG E\ WKH SOXPH �GLPHQVLRQOHVV�
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*LYHQ WKLV LQIRUPDWLRQ� LW LV WKHQ SRVVLEOH WR FDOFXODWH D QXPEHU RI SDUDPHWHUV� ZKLFK LQFOXGH�

¦ KHDW UHOHDVH UDWH�
¦ PDVV SURGXFWLRQ UDWH RI VPRNH�
¦ PDVV SURGXFWLRQ UDWH RI ILUH HIIOXHQWV �H�J� &2��
¦ IODPH VL]H DQG WHPSHUDWXUH�
¦ WHPSHUDWXUH ZLWKLQ HQFORVXUH�
¦ WLPH WR IODVKRYHU�
¦ DUHD RI ILUH LQYROYHPHQW�

7KHVH SDUDPHWHUV DUH WKH SULPDU\ RXWSXWV IURP 6XE�V\VWHP � UHTXLUHG E\ WKH RWKHU 6XE�V\VWHPV�

7KH FDOFXODWLRQ PHWKRGV IRU WKH DERYH SDUDPHWHUV DVVXPH WKDW WKH ILUH JURZV XQLPSHGHG E\ DFWLYH ILUH
SURWHFWLRQ PHDVXUHV VXFK DV VXSSUHVVLRQ V\VWHPV� VPRNH KHDW DQG H[KDXVW YHQWLODWLRQ V\VWHPV �6+(9V�
DQG ILUH EDUULHUV DQG ZLWKRXW KXPDQ LQWHUDFWLRQ VXFK DV ILUH EULJDGH RU EXLOGLQJ RFFXSDQWV� 7KHUHIRUH LW
VKRXOG EH UHPHPEHUHG WKDW WKH OLVWHG SDUDPHWHUV PLJKW EH PRGLILHG E\ LQIRUPDWLRQ IURP RWKHU 
6XE�V\VWHPV� LQ SDUWLFXODU 6XE�V\VWHPV �� � DQG � �3' ������� 3' ������ DQG 3' ��������
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)LJXUH � ¦ 6XE�V\VWHP LQWHUDFWLRQV

Building characteristics
Design fire
Occupant characteristics
Evacuation strategy
Environmental influences
Rate of heat release
Time to flashover
Rate of smoke mass production
Rate of CO mass production
Flame size
Smoke and hot gas temperature
Smoke optical density
CO concentration
Flowrate of smoke and hot gases
Time of fire spread from enclosure
Time of structural failure
Time of activation of alarm system
Time of activation of smoke control systems
Time of activation of smoke and fire barriers
Time of activation of suppression systems
Time of fire service notification
Time of fire service intervention
Fire service extinguishing capacity
Time of evacuation

QDR
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Sub-systems
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Key
Likely interactions
Potential interactions
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)LJXUH � ¦ )ORZ FKDUW VKRZLQJ WKH LQLWLDO VWHSV WKDW VKRXOG EH WDNHQ LQ WKH SURFHVV RI 
VHOHFWLQJ ILUHV DSSURSULDWH WR D SDUWLFXODU GHVLJQ

Building characteristics
Enclosure characteristics
Environmental conditions

Fire load
Fire scenario

Plausible and representative scenario
agreed in QDR

Ignition

GrowingSmouldering fire Steady state

Steady state design fires

Calculation methodsExperimental and survey data

Clause 8
Characteristic t growth
Standard temp-time
Hydrocarbon
Slow heating

2
Annex A
Pillows
Wardrobe
Television sets
Stored commodities
Christmas trees
Upholstered furniture
Soft toy 'mountain'
Office work station

A.2.1
A.2.2
A.2.3
A.2.4
A.2.5
A.2.6
A.2.9
A.2.9
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��� 'HVLJQ ILUHV

7KH FKDUDFWHULVWLFV RI D GHVLJQ ILUH IRU DQ\ SDUWLFXODU VFHQDULR DUH LQIOXHQFHG E\ D QXPEHU RI IDFWRUV
LQFOXGLQJ EXLOGLQJ GHVLJQ� HQYLURQPHQWDO LQIOXHQFHV� SRWHQWLDO LJQLWLRQ VRXUFHV DQG ORFDWLRQ� W\SHV RI
FRPEXVWLEOH PDWHULDOV� GLVWULEXWLRQ DQG DUUDQJHPHQW RI FRPEXVWLEOH PDWHULDOV� YHQWLODWLRQ FRQGLWLRQV DQG
RWKHU HYHQWV RFFXUULQJ GXULQJ WKH ILUH�

7KH GHVLJQ ILUH PD\ EH FKDUDFWHUL]HG LQ WHUPV RI�

¦ KHDW UHOHDVH UDWH�
¦ WR[LF VSHFLHV SURGXFWLRQ UDWH�
¦ VPRNH SURGXFWLRQ UDWH�
¦ ILUH VL]H�
¦ ILUH GXUDWLRQ�
¦ WLPH WR NH\ HYHQWV H�J� IODVKRYHU�

7KH GHVLJQ ILUH VKRXOG EH EDVHG RQ WKH PDWHULDOV ZLWKLQ DQ RFFXSDQF\� +RZHYHU� ZKLOH WKH KHDW UHOHDVH
UDWHV IRU PDQ\ PDWHULDOV DUH NQRZQ� LW LV UDUHO\ SRVVLEOH WR VD\ WKDW D ILUH ZLOO FRQVLVW RI D NQRZQ TXDQWLW\
RI PDWHULDO� :LWKLQ DQ RFFXSDQF\� D ILUH ZLOO LQYROYH D FRPELQDWLRQ RI GLIIHUHQW PDWHULDOV VR WKDW WKH KHDW 
UHOHDVH UDWH IRU D SDUWLFXODU RFFXSDQF\ ZLOO EH D IXQFWLRQ RI DOO WKH PDWHULDOV SUHVHQW� 7KH OLNHO\ VL]H RI D
ILUH FDQ EH GHGXFHG IURP WKH DQDO\VLV RI VWDWLVWLFV RI ILUHV LQ WKH W\SH RI RFFXSDQF\ RI LQWHUHVW RU IURP
H[SHULPHQWV RQ DSSUR[LPDWHO\ UHSUHVHQWDWLYH IXHO DUUD\V�

$ GHVLJQ ILUH FDQ HLWKHU EH D VWHDG\ VWDWH ILUH ZLWK D FRQVWDQW KHDW RXWSXW RU D WLPH�GHSHQGDQW JURZLQJ ILUH 
�VHH &ODXVH ��� $ JURZLQJ ILUH LV DVVXPHG ZKHQ DVVHVVLQJ WKH WLPH WR NH\ HYHQWV VXFK DV IODVKRYHU�
RSHUDWLRQ RI GHWHFWRUV� RU ORVV RI WHQDELOLW\�

7KH DVVXPSWLRQ RI D VWHDG\ VWDWH ILUH DOORZV WKH VPRNH FRQWURO V\VWHP WR FDWHU IRU DOO ILUHV XS WR GHVLJQ ILUH 
VL]H DQG E\ QRW FRQVLGHULQJ WKH JURZWK SKDVH RI WKH ILUH� FDQ LQWURGXFH D VLJQLILFDQW PDUJLQ RI VDIHW\ LQWR
WKH V\VWHP GHVLJQ�

��� %XLOGLQJ FKDUDFWHULVWLFV

,QIRUPDWLRQ RQ EXLOGLQJ FKDUDFWHULVWLFV ZLOO EH SURYLGHG IURP WKH 4'5 DQG FRQVLGHUDWLRQ LQ WHUPV RI WKH
SRWHQWLDO FRQVHTXHQFHV VKRXOG EH JLYHQ WR WKH IDFWRUV LQIOXHQFLQJ WKH ILUH JURZWK SURFHVV ZKLFK LQFOXGH�

D� EXLOGLQJ�

�� GLPHQVLRQV RI FRQVWUXFWLRQ�EXLOGLQJ�

�� JHRPHWU\ RI FRQVWUXFWLRQ�EXLOGLQJ�

�� QDWXUH RI FRQVWUXFWLRQ RI EXLOGLQJ �PDWHULDOV DQG PHWKRG��

E� HQFORVXUH�

�� ZDOO DQG FHLOLQJ OLQLQJV�

�� YHQWLODWLRQ FRQGLWLRQV �QDWXUDO DQG�RU PHFKDQLFDO��

�� XQXVXDO ILUH KD]DUGV�

�� SRWHQWLDO LJQLWLRQ VRXUFHV�

��� )XHO ORDG

,QIRUPDWLRQ RQ IXHO ORDG ZLOO EH SURYLGHG IURP WKH 4'5 DQG FRQVLGHUDWLRQ� LQ WHUPV RI WKH SRWHQWLDO 
FRQVHTXHQFHV� VKRXOG EH JLYHQ WR WKH FRQWULEXWLRQV IURP DOO UHOHYDQW IDFWRUV LQIOXHQFLQJ WKH ILUH JURZWK
SURFHVV ZKLFK LQFOXGH� 

D� W\SH RI FRPEXVWLEOHV�

E� TXDQWLW\ RI FRPEXVWLEOHV�

F� ORFDWLRQ RI FRPEXVWLEOHV�

G� DUUDQJHPHQW RI FRPEXVWLEOHV�
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��� (QYLURQPHQWDO LQIOXHQFHV

,QIRUPDWLRQ RQ HQYLURQPHQWDO LQIOXHQFHV ZLOO EH SURYLGHG IURP WKH 4'5 DQG FRQVLGHUDWLRQ� LQ WHUPV RI WKH
SRWHQWLDO FRQVHTXHQFHV� VKRXOG EH JLYHQ WR DOO UHOHYDQW LQIOXHQFHV RQ WKH ILUH JURZWK SURFHVV ZKLFK LQFOXGH�

D� LQWHUQDO DPELHQW WHPSHUDWXUHV�

E� LQWHUQDO DPELHQW DLU PRYHPHQW�

��� )LUH ORDG

����� *HQHUDO

)LUH ORDG GDWD DUH UHTXLUHG IRU WKH HYDOXDWLRQ RI VWUXFWXUDO IDLOXUH DQG ILUH VSUHDG EH\RQG WKH HQFORVXUH RI 
RULJLQ �6XE�V\VWHP ���

$ ILUH ORDG FDQ EH FRPSRVHG RI�

D� SHUPDQHQW ILUH ORDGV �FRPEXVWLEOH PDWHULDOV LQFOXGLQJ ORDG EHDULQJ VWUXFWXUH� OLQLQJV� ILQLVKHV��

E� YDULDEOH ILUH ORDGV �FRPEXVWLEOH PDWHULDOV ZKLFK YDU\ GXULQJ WKH OLIH RI WKH EXLOGLQJ��

F� SURWHFWHG ILUH ORDGV �FRPEXVWLEOH PDWHULDOV SURWHFWHG DJDLQVW H[SRVXUH WR ILUH L�H� ORZ SUREDELOLW\ RI
LQYROYHPHQW LQ WKH ILUH��

G� XQSURWHFWHG ILUH ORDGV �FRPEXVWLEOH PDWHULDOV QRW SURWHFWHG��

,I LW LV DVVXPHG WKDW DOO WKH ILUH ORDGV LQ D EXLOGLQJ GHVLJQ DUH XQSURWHFWHG� D FRQVHUYDWLYH HYDOXDWLRQ ZLOO 
UHVXOW�

����� )LUH ORDG GHQVLW\

7KH ILUH ORDG FDQ EH DVVHVVHG DFFRUGLQJ WR WKH XVH RI WKH VSHFLILF EXLOGLQJ� $OWHUQDWLYHO\ JHQHUDOL]HG GDWD
IURP VXUYH\V RI VLPLODU EXLOGLQJ XVHV FDQ EH DVVXPHG� )RU JHQHUDOL]HG GDWD LW LV VXJJHVWHG WKDW D PLQLPXP 
RI ILYH UHSUHVHQWDWLYH EXLOGLQJV� RU SDUWV RI EXLOGLQJV� DUH VXUYH\HG WR GHWHUPLQH WKH PDVVHV RI FRPEXVWLEOH
PDWHULDOV ZLWKLQ DQ HQFORVXUH� 7KHVH DUH WKHQ FRQYHUWHG WR WKH ILUH ORDG GHQVLW\ IRU WKH HQFORVXUH XVLQJ�

ZKHUH

7KH HIIHFWLYH FDORULILF YDOXH RI D FRPEXVWLEOH PDWHULDO FDQ EH FDOFXODWHG E\�

ZKHUH

7KHUH DUH VLJQLILFDQW QXPEHUV RI ILUH ORDG GHQVLW\ GDWD WKDW KDYH EHHQ SXEOLVKHG� $ WDEOH RI ILUH ORDG
GHQVLWLHV LV SURYLGHG LQ $QQH[ $� 7KLV GDWD ZDV WDNHQ IURP WKH &,% :�� :RUNVKRS UHSRUW >�@� ZKLFK GDWHV
EDFN WR ����� :KHQ XVLQJ SXEOLVKHG GDWD� WKH ILUH VDIHW\ HQJLQHHU VKRXOG HQVXUH WKDW WKH FRXQWU\ RI RULJLQ
LV UHOHYDQW WR GHVLJQ DSSOLFDWLRQ DQG WKDW WUHQGV LQ OLIHVW\OHV GR QRW PHDQ WKDW WKH GDWD LV RXW�GDWHG DQG
WKHUHIRUH LQDSSURSULDWH� ,Q WKH 8.� LW LV UHFRPPHQGHG WKDW WKH �� � IUDFWLOH YDOXH EH WDNHQ DV WKH ILUH ORDG 
GHQVLW\ IRU GHVLJQ� 7KLV LV WKH DYHUDJH YDOXH WKDW LV QRW H[FHHGHG LQ �� � RI URRPV RU RFFXSDQFLHV� /RFDO
FRQFHQWUDWLRQV RI ILUH ORDG FDQ H[FHHG WKLV YDOXH�

TN ILUH ORDG GHQVLW\ IRU WKH HQFORVXUH �0-�P��
PF WRWDO PDVV RI HDFK FRPEXVWLEOH PDWHULDO LQ WKH HQFORVXUH �NJ�
+F HIIHFWLYH FDORULILF YDOXH RI HDFK FRPEXVWLEOH PDWHULDO �0-�NJ�
$I WRWDO LQWHUQDO IORRU DUHD RI WKH HQFORVXUH �P��

+X FDORULILF YDOXH RI GU\ PDWHULDO �0-�NJ�
0 PRLVWXUH FRQWHQW �� E\ GU\ PDVV�

TN
PF+F

$I
���������������� 

+F +X � �����0±� � �����0± 
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��� 7LPH WR IODVKRYHU

7KH GHVLJQ REMHFWLYHV IRU D SURMHFW DUH RIWHQ OLQNHG WR WKH WLPH WR NH\ HYHQWV� 2QH VXFK NH\ HYHQW LV WKH WLPH
WR IODVKRYHU� 7KH HYDOXDWLRQ RI WLPH WR IODVKRYHU QHFHVVLWDWHV D WUDQVLHQW DSSURDFK WR ILUH VDIHW\
GHVLJQ� ������� RI WKLV 6XE�V\VWHP LQFOXGHV VHYHUDO TXDQWLWDWLYH PHWKRGV IRU GHWHUPLQLQJ WKH KHDW UHOHDVH
UDWH DW IODVKRYHU� *LYHQ WKH KHDW UHOHDVH UDWH WKDW UHVXOWV LQ IODVKRYHU IRU D VSHFLILF FRPSDUWPHQW� WKH WLPH
WR IODVKRYHU FDQ EH IRXQG E\ UHIHUHQFH WR WKH DSSURSULDWH ILUH JURZWK FXUYH� 7KH FDOFXODWLRQ SURFHVV LV
UHSUHVHQWHG VFKHPDWLFDOO\ LQ )LJXUH ��

)LJXUH � ¦ &DOFXODWLRQ SURFHVV RI WLPH WR IODVKRYHU

Is this a time-based calculation? Stop

Enclosure dimensions
Height x Width x Depth

Quantitive calculation
(closest approximation to design)

Heat release rate at flashover

Dimensions of vent openings
Height x Width

Thermal properties of enclosure
boundaries  k , , C

Fire growth design curve

No

Yes

po

Experimental Characteristic

Interpolation t = (Q   /   )αfofo
1/2

 ρs  
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��� 6HQVLWLYLW\ DQDO\VLV

7KH GHVLJQ ILUH FKDUDFWHULVWLFV FDOFXODWHG LQ 6XE�V\VWHP � ZLOO KDYH D PDMRU LPSDFW XSRQ PDQ\ DVSHFWV RI 
WKH GHVLJQ VLQFH WKH\ IRUP WKH LQSXWV LQWR PDQ\ RI WKH GHWHUPLQLVWLF TXDQWLWDWLYH GHVLJQ FDOFXODWLRQV
FDUULHG RXW LQ WKH RWKHU 6XE�V\VWHPV� ,W PLJKW EH SRVVLEOH WR GHDO ZLWK WKH XQFHUWDLQWLHV DVVRFLDWHG ZLWK
WKH GHWHUPLQLVWLF GHVLJQ E\ WDNLQJ D FRQVHUYDWLYH DSSURDFK� +RZHYHU� WKH MXGJHPHQW RI FRQVHUYDWLVP LV
YHU\ VXEMHFWLYH� $ ZRUVW FDVH GHVLJQ ILUH LQ WHUPV RI PD[LPXP VL]H RU JURZWK UDWH ZLOO W\SLFDOO\ DOVR EH WKH
ZRUVW FDVH IRU�

¦ HIIHFW RI VPRNH FRQWURO V\VWHP�
¦ HIIHFW RI VXSSUHVVLRQ V\VWHPV RQ ILUH JURZWK�
¦ WLPH WR VWUXFWXUDO IDLOXUH�
¦ WLPH RI ILUH VSUHDG IURP HQFORVXUH�
¦ ILUH VHUYLFH H[WLQJXLVKLQJ FDSDFLW\�

+RZHYHU� WKH VDPH GHVLJQ ILUH FDQ UHSUHVHQW WKH EHVW FDVH WHVW IRU�

¦ WLPH RI DFWLYDWLRQ RI DODUP V\VWHP�
¦ WLPH RI DFWLYDWLRQ RI VPRNH FRQWURO V\VWHPV�
¦ WLPH RI DFWLYDWLRQ RI VPRNH DQG ILUH EDUULHUV�
¦ WLPH RI DFWLYDWLRQ RI VXSSUHVVLRQ V\VWHPV�

,W LV WKHUHIRUH UHFRPPHQGHG WKDW D VHQVLWLYLW\ VWXG\ EH FDUULHG RXW RQ WKH FRQVHTXHQFHV RI WKH FKRLFH RI
GHVLJQ ILUH RQ WKH GLIIHUHQW SDUWV RI WKH TXDQWLWDWLYH DVVHVVPHQW�

7KH REMHFWLYH RI D VHQVLWLYLW\ VWXG\ LV WR HVWDEOLVK WKH LPSDFW RQ WKH RXWSXW SDUDPHWHU�V� FDXVHG E\
YDULDWLRQ LQ WKH LQSXW SDUDPHWHU�V�� LW LV QRW LQWHQGHG WR FKHFN WKH DFFXUDF\ RI WKH UHVXOWV�

,I D VLQJOH DVVXPSWLRQ LV VKRZQ WR EH FULWLFDO WR WKH GHVLJQ DQG SRWHQWLDOO\ WKH OHYHO RI VDIHW\� FRQVLGHUDWLRQ
VKRXOG EH JLYHQ WR SURYLGLQJ D GHJUHH RI UHGXQGDQF\ LQ WKH GHVLJQ RU WR FDUU\LQJ RXW D SUREDELOLVWLF VWXG\�

7DEOH � ¦ &KHFNOLVW RI IDFWRUV WR EH FRQVLGHUHG ZKHQ GHILQLQJ D GHVLJQ ILUH

)DFWRUV WR EH FRQVLGHUHG

%XLOGLQJ FKDUDFWHULVWLFV 'LPHQVLRQV RI EXLOGLQJ
*HRPHWU\ RI EXLOGLQJ
1DWXUH RI FRQVWUXFWLRQ RI EXLOGLQJ �PDWHULDOV DQG PHWKRG�

(QFORVXUH FKDUDFWHULVWLFV :DOO DQG FHLOLQJ OLQLQJV
9HQWLODWLRQ FRQGLWLRQV �QDWXUDO RU PHFKDQLFDO�
7KHUPDO SURSHUWLHV RI HQFORVXUH ERXQGDULHV

(QYLURQPHQWDO FRQGLWLRQV $PELHQW WHPSHUDWXUH FRQGLWLRQV
$PELHQW DLU PRYHPHQW

)LUH ORDG )XHO W\SH
)XHO TXDQWLW\
)XHO ORFDWLRQ 
)XHO DUUDQJHPHQW
:DOO DQG OLQLQJV

)LUH VFHQDULR ,JQLWLRQ VRXUFHV
,JQLWLRQ ORFDWLRQ
)XHO LQYROYHG LQ LJQLWLRQ
7\SH RI ILUH JURZWK
8QXVXDO ILUH KD]DUGV
(YHQWV LQIOXHQFLQJ ILUH JURZWK H�J� ZLQGRZ EUHDNDJH
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� ,QSXWV

7KH LQSXWV JLYHQ LQ 6XE�V\VWHP � DUH LOOXVWUDWHG LQ )LJXUH ��

)LJXUH � ¦ 6XE�V\VWHP � LQSXWV

QDR Sub-system 3 Sub-system 4 Sub-system 5

Time of fire
service intervention

Time to activation
of smoke control

Time to activation
of smoke and fire

Time to activation
of suppression

Sub-system 1

Time of fire spread
from enclosureEnvironmental

influences

Design
fire

(see Figure 3)

Building
characteristics

Time to structural
failure Fire fighting

capability
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� 2XWSXWV

7KH RXWSXWV JLYHQ LQ 6XE�V\VWHP � DUH LOOXVWUDWHG LQ )LJXUH ��

� $QDO\VLV

��� &ODVVLILFDWLRQ

����� *HQHUDO

)LUH JURZWK FDQ EH TXDQWLILHG DFFRUGLQJ WR WKH IROORZLQJ VWDJHV �VHH )LJXUH � IRU H[DPSOH��

¦ LJQLWLRQ�
¦ SUH�IODVKRYHU�
¦ IODVKRYHU�
¦ IXOO\�GHYHORSHG ILUH�
¦ GHFD\�

,W VKRXOG EH QRWHG WKDW IODVKRYHU GRHV QRW QHFHVVDULO\ RFFXU�

)LJXUH � ¦ 6XE�V\VWHP � RXWSXWV

Sub-system 1

Heat release
rate

Time to
flashover

Rate of smoke
production

Rate of CO
production

Flame size

Sub-system 2

Flame
radiation

Sub-system 3

Sub-system 2

Sub-system 4

Sub-system 2

Sub-system 5

Sub-system 3

Sub-system 5

Sub-system 6

Sub-system 2 Sub-system 2

Sub-system 3

Sub-system 4

Sub-system 6

Sub-system 4

Sub-system 5

Sub-system 6
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