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5HIHUHQFH QXPEHU
,62 � � �� � (

� ,62 �

,17(51$7,21$/
67$1'$5'

,62
� � �

)LUVW HGLWLRQ
� �

3HWUROHXP DQG QDWXUDO JDV LQGXVWULHV²
&HPHQWV DQG PDWHULDOV IRU ZHOO
FHPHQWLQJ²
3DUW ��
3UHSDUDWLRQ DQG WHVWLQJ RI IRDPHG
FHPHQW VOXUULHV DW DWPRVSKHULF SUHVVXUH

,QGXVWULH GX SpWUROH HW GX JD] QDWXUHO² &LPHQWV HW PDWpULDX[ SRXU OD
FLPHQWDWLRQ GHV SXLWV ²

3DUWLH �� 3UpSDUDWLRQ HW HVVDLV HQ FRQGLWLRQV DPELDQWHV GHV ODLWLHUV GH
FLPHQW PRXVVH
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'3OFVLG )UHPLD
LK7V 3') ILOH PD\ FWQRLDQ HPGHEW GHG\IHSFDHV  ,Q FFDRFQDGUZ HLWK $ HERGV OLFHQVLORS JQLF \ WKLV ILOH PDLUS HE \QWHG LY URZHE GHWX
VODKO WRQ LGH HEWOQX GHHVV WKH W\SHIDFHV ZKLFH HUD KPO HUD GHGGHELFVQHGH WR L GQDQVWODOHG W QRHK FRPSXWIUHS UHRUPLJQ WLGH HKWLQ J ,Q
ZRGOQLGDRW JQKLV ILOH  WUDSLVH DWSHFF WLHUHKW QVHU HKQRSVLLEOLW\ IR QRW LQIULLJQJQ $ HERGV OLFHQVLORS JQLF \ HK7 ,62 WQH&ODU 6HFUWHLUDDW
FDFHSWO RQ VLLEDOLW\ LQ WKLV DHUD

$L HERGV D WUHGDPDIR NU $HERG 6\VWHP, VQFRWDURSU GH

WH'DLOV IR WHK VRIWZDFXGRUS HUWV VXW GHR FUWDHH WKLV 3') ILOH FQD I HEL GQXRQ WODUHQH* HK ,QIR OHUDWLW HYR WKH ILOH� W3 HK'F )UWDHLRQ
PDUDSWHUHZ VHWSR HULPL]GH IRU LUSQWL JQ (Y\UH FDHU QHHE VDK WDNHQ WR VQHHUX WKDW WKH ILOH LV VXLWOEDH IRVX UH \E ,62 PHPGRE UHEHLV  ,Q
WOQX HKLNOHWQHYH \ WWDK OERUS DHP OHUDWLW JQR LW LV I GQXR SOVDHH LQIRUP WWQH& HKODU 6HFUWHLUDDW WD WKH VHUGGDLJ VOHE QHYZR

� ,62 �  
$OO LUWKJV HUVH GHYU OQ8HWR VVZUHKLVH VSHFLILHG  RQ WUDS IR WKLV OEXSLFWDLRQ PDHE \ FXGRUSHUUR GH WXLOL]L GHQ \QD IRUP UR QD \EP \QDH V
OHFHWULQRF UR PHFLQDKFDO  LQFOLGXQJ WRKSFRL\SRGQD JQ PLFUIRLOP  ZLWWXRK UHSPLVVLL QRQ ZULWLJQ IURP LHW, UHK6D 2W WVVHUGGD HK HEROZ RU
,62V PHPUHE L \GREQ WKH FQXRWUIR \ WWVHXTHU HKH U

,62 FLU\SRWKJ IRILFH
VD&H WVRSDOH �� HQH* +&  DY
OH7 �   ���    
[D)  ���  � � ��
( PDLO FRLU\SWKJL#VR R JU
:H EZZZ LV R JUR

3XOELVGHKL Q 6ZLWOUH] GQD

LL � ,62± �  $OOU LWKJVU HVHGHYU

EN ISO 10426−4:2004
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, �62 ± � $OO LUWKJV HUVHGHYU LLL

&RQWHQWV 3DJH

)RUHZRUG LY
,QWURGXFWLRQ Y

6FRSH
1RUPDWLYH UHIHUHQFHV

� 6DPSOLQJ
� 6OXUU\ FDOFXODWLRQV
� $SSDUDWXV �
� 3UHSDUDWLRQ RI EDVH FHPHQW VOXUU\ �
� 3UHSDUDWLRQ RI IRDPHG FHPHQW VOXUU\ DW DWPRVSKHULF SUHVVXUH �
� ([DPSOH FDOFXODWLRQV IRU WKH SUHSDUDWLRQ RI IRDPHG FHPHQW VOXUU\ DW DWPRVSKHULF

SUHVVXUH �
� $WPRVSKHULF WHVWLQJ RI IRDPHG FHPHQW VOXUULHV �

'HWHUPLQDWLRQ RI RWKHU SURSHUWLHV RI EDVH XQIRDPHG FHPHQW VOXUU\
%LEOLRJUDSK\ �
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LY , �62 ± � $OO LUWKJV HUVHGHYU

)RUHZRUG

,62 WKH ,QWHUQDWLRQDO 2UJDQL]DWLRQ IRU 6WDQGDUGL]DWLRQ  LV D ZRUOGZLGH IHGHUDWLRQ RI QDWLRQDO VWDQGDUGV ERGLHV
,62 PHPEHU ERGLHV 7KH ZRUN RI SUHSDULQJ ,QWHUQDWLRQDO 6WDQGDUGV LV QRUPDOO\ FDUULHG RXW WKURXJK ,62
WHFKQLFDO FRPPLWWHHV  (DFK PHPEHU ERG\ LQWHUHVWHG LQ D VXEMHFW IRU ZKLFK D WHFKQLFDO FRPPLWWHH KDV EHHQ
HVWDEOLVKHG KDV WKH ULJKW WR EH UHSUHVHQWHG RQ WKDW FRPPLWWHH  ,QWHUQDWLRQDO RUJDQL]DWLRQV  JRYHUQPHQWDO DQG
QRQ JRYHUQPHQWDO  LQ OLDLVRQ ZLWK ,62  DOVR WDNH SDUW LQ WKH ZRUN  ,62 FROODERUDWHV FORVHO\ ZLWK WKH
,QWHUQDWLRQDO (OHFWURWHFKQLFDO &RPPLVVLRQ ,(&  RQ DOO PDWWHUV RI HOHFWURWHFKQLFDO VWDQGDUGL]DWLRQ  

,QWHUQDWLRQDO 6WDQGDUGV DUH GUDIWHG LQ DFFRUGDQFH ZLWK WKH UXOHV JLYHQ LQ WKH ,62 ,(& 'LUHFWLYHV  3DUW 

7KH PDLQ WDVN RI WHFKQLFDO FRPPLWWHHV LV WR SUHSDUH ,QWHUQDWLRQDO 6WDQGDUGV  'UDIW ,QWHUQDWLRQDO 6WDQGDUGV
DGRSWHG E\ WKH WHFKQLFDO FRPPLWWHHV DUH FLUFXODWHG WR WKH PHPEHU ERGLHV IRU YRWLQJ  3XEOLFDWLRQ DV DQ
,QWHUQDWLRQDO 6WDQGDUG UHTXLUHV DSSURYDO E\ DW OHDVW �� RI WKH PHPEHU ERGLHV FDVWLQJ D YRWH  

$WWHQWLRQ LV GUDZQ WR WKH SRVVLELOLW\ WKDW VRPH RI WKH HOHPHQWV RI WKLV GRFXPHQW PD\ EH WKH VXEMHFW RI SDWHQW
ULJKWV  ,62 VKDOO QRW EH KHOG UHVSRQVLEOH IRU LGHQWLI\LQJ DQ\ RU DOO VXFK SDWHQW ULJKWV  

,62 � � � ZDV SUHSDUHG E\ 7HFKQLFDO &RPPLWWHH ,62 7& ��  0DWHULDOV HTXLSPHQW DQG RIIVKRUH VWUXFWXUHV
IRU SHWUROHXP  SHWURFKHPLFDO DQG QDWXUDO JDV LQGXVWULHV  6XEFRPPLWWHH 6& � 'ULOOLQJ DQG FRPSOHWLRQ IOXLGV
DQG ZHOO FHPHQWV  

,62 � � FRQVLVWV RI WKH IROORZLQJ SDUWV  XQGHU WKH JHQHUDO WLWOH 3HWUROHXP DQG QDWXUDO JDV LQGXVWULHV ²
&HPHQWV DQG PDWHULDOV IRU ZHOO FHPHQWLQJ�

3DUW � 6SHFLILFDWLRQ

3DUW � 7HVWLQJ RI ZHOO FHPHQWV

3DUW �� 7HVWLQJ RI GHHSZDWHU ZHOO FHPHQW IRUPXODWLRQV

3DUW �� 3UHSDUDWLRQ DQG WHVWLQJ RI IRDPHG FHPHQW VOXUULHV DW DWPRVSKHULF SUHVVXUH

3DUW �� 'HWHUPLQDWLRQ RI VKULQNDJH DQG H[SDQVLRQ RI ZHOO FHPHQW IRUPXODWLRQV DW DWPRVSKHULF SUHVVXUH
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, �62 ± � $OO LUWKJV HUVHGHYU Y

,QWURGXFWLRQ

8VHUV RI WKLV SDUW RI ,62 � � VKRXOG EH DZDUH WKDW IXUWKHU RU GLIIHULQJ UHTXLUHPHQWV PD\ EH QHHGHG IRU
LQGLYLGXDO DSSOLFDWLRQV  7KLV SDUW RI ,62 � � LV QRW LQWHQGHG WR LQKLELW D YHQGRU IURP RIIHULQJ  RU WKH
SXUFKDVHU IURP DFFHSWLQJ  DOWHUQDWLYH HTXLSPHQW RU HQJLQHHULQJ VROXWLRQV IRU WKH LQGLYLGXDO DSSOLFDWLRQ  7KLV
PD\ EH SDUWLFXODUO\ DSSOLFDEOH ZKHUH WKHUH LV LQQRYDWLYH RU GHYHORSLQJ WHFKQRORJ\ :KHUH DQ DOWHUQDWLYH LV
RIIHUHG  WKH YHQGRU VKRXOG LGHQWLI\ DQ\ YDULDWLRQV IURP WKLV ,QWHUQDWLRQDO 6WDQGDUG DQG SURYLGH GHWDLOV  

&HPHQWV RU FHPHQW EOHQGV XVHG IRU IRDPHG FHPHQW VOXUU\ SUHSDUDWLRQ DW DWPRVSKHULF SUHVVXUH VKRXOG EH ILW
IRU SXUSRVH  6XFK FHPHQWV FRXOG LQFOXGH ZHOO FHPHQWV RI ,62 &ODVVHV  KLJK DOXPLQD FHPHQW  RU RWKHU
VSHFLDOLW\ FHPHQWV  7KH FHPHQWV DQG EOHQGLQJ PDWHULDOV VKRXOG FRQIRUP WR DSSURSULDWH VWDQGDUGV  :KHUH
,QWHUQDWLRQDO 6WDQGDUGV GR QRW H[LVW  FRQIRUPDQFH ZLWK RWKHU DSSURSULDWH VWDQGDUGV VKRXOG EH PDGH  

,Q WKLV SDUW RI ,62 � �  ZKHUH SUDFWLFDO  8 6  &XVWRPDU\ XQLWV DUH LQFOXGHG LQ EUDFNHWV IRU LQIRUPDWLRQ  
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, �62 ± � $OO LUWKJV HUVHGHYU  

3HWUROHXP DQG QDWXUDO JDV LQGXVWULHV² &HPHQWV DQG PDWHULDOV
IRU ZHOO FHPHQWLQJ²

3DUW ��
3UHSDUDWLRQ DQG WHVWLQJ RI IRDPHG FHPHQW VOXUULHV DW
DWPRVSKHULF SUHVVXUH

 6FRSH

7KLV SDUW RI ,62 � � GHILQHV WKH PHWKRGV IRU WKH JHQHUDWLRQ DQG WHVWLQJ RI IRDPHG FHPHQW VOXUULHV DQG WKHLU
FRUUHVSRQGLQJ XQIRDPHG EDVH FHPHQW VOXUULHV DW DWPRVSKHULF SUHVVXUH  

 1RUPDWLYH UHIHUHQFHV

7KH IROORZLQJ QRUPDWLYH GRFXPHQW LV 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

,62 � � � � 3HWUROHXP DQG QDWXUDO JDV LQGXVWULHV ² &HPHQWV DQG PDWHULDOV IRU ZHOO FHPHQWLQJ²
3DUW � 7HVWLQJ RI ZHOO FHPHQWV

� 6DPSOLQJ

� *HQHUDO

6DPSOHV RI WKH FHPHQW PDWHULDO RU FHPHQW EOHQG  VROLG DQG OLTXLG DGGLWLYHV  DQG ZDWHU XVHG IRU PL[LQJ DUH
UHTXLUHG WR WHVW D IRDPHG FHPHQW VOXUU\ LQ DFFRUGDQFH ZLWK WKLV SDUW RI ,62 � �  $FFRUGLQJO\  WKH EHVW
DYDLODEOH VDPSOLQJ WHFKQRORJ\ VKRXOG EH HPSOR\HG WR HQVXUH WKH WHVW PDWHULDOV PDWFK DV FORVHO\ DV SRVVLEOH
WKRVH IRXQG DW WKH ZHOO VLWH

� 0HWKRG

$SSOLFDEOH VDPSOLQJ WHFKQLTXHV IRU WKH IOXLGV DQG PDWHULDOV XVHG LQ IRDPHG FHPHQWLQJ RSHUDWLRQV FDQ EH
IRXQG LQ ,62 � � � �  &ODXVH �  ,I UHTXLUHG  WKH WHPSHUDWXUHV RI WKH PL[ ZDWHU  FHPHQW RU FHPHQW
EOHQGV  DQG OLTXLG DGGLWLYHV PD\ EH PHDVXUHG ZLWK D WKHUPRFRXSOH RU WKHUPRPHWHU FDSDEOH RI PHDVXULQJ
WHPSHUDWXUH ZLWK DQ DFFXUDF\ RI   & � � ) 7KHVH WHPSHUDWXUHV VKRXOG EH UHFRUGHG  7HPSHUDWXUH
PHDVXULQJ GHYLFHV VKDOO EH FDOLEUDWHG LQ WKH FDVH RI D WKHUPRFRXSOH  RU FKHFNHG IRU DFFXUDF\ LQ WKH FDVH RI
D WKHUPRPHWHU  DQQXDOO\

� 6OXUU\ FDOFXODWLRQV

� &DOFXODWLRQ RI EDVH FHPHQW VOXUU\ FRPSRVLWLRQ ZLWK DQG ZLWKRXW VXUIDFWDQW V

7KH ILQDO EDVH FHPHQW VOXUU\ IRU SUHSDULQJ D IRDPHG FHPHQW VOXUU\ FRQWDLQV VXUIDFWDQW V ZKLFK FDQQRW EH
DGGHG WR WKH EDVH FHPHQW VOXUU\ IRU LQLWLDO PL[LQJ  7KLV UHTXLUHV FDOFXODWLRQ RI WKH UHODWLYH PDVV SHUFHQWDJH
PDVV IUDFWLRQ  RI WKH VXUIDFWDQW V  LQ WKH IRDPHG FHPHQW VOXUU\  7KLV LV GRQH E\ WDNLQJ WKH WRWDO PDVV RI WKH

EN ISO 10426−4:2004
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VXUIDFWDQW V  DQG GLYLGLQJ E\ WKH WRWDO PDVV RI WKH EDVH FHPHQW VOXUU\  )RU WKHVH FDOFXODWLRQV  DGGLWLYHV DUH
FRQVLGHUHG WKRVH PDWHULDOV DGGHG WR WKH FHPHQW WKDW GR QRW UHVXOW LQ IRDPLQJ WKH V\VWHP

7KH PDVV IUDFWLRQ SHUFHQWDJH  RI VXUIDFWDQW V  FDQ EH FDOFXODWHG E\�

ZV >PV��PF PD PV PZ @  

ZKHUH

ZV LV WKH PDVV IUDFWLRQ RI VXUIDFWDQW V H[SUHVVHG DV D SHUFHQW�

PV LV WKH PDVV RI VXUIDFWDQW V H[SUHVVHG LQ JUDPV�

PF LV WKH PDVV RI FHPHQW  H[SUHVVHG LQ JUDPV�

PD LV WKH PDVV RI DGGLWLYH V H[SUHVVHG LQ JUDPV�

PZ LV WKH PDVV RI ZDWHU H[SUHVVHG LQ JUDPV

,I GHVLUHG  WKH EDVH FHPHQW VOXUU\ GHQVLW\ ZLWKRXW VXUIDFWDQW EZRV  FDQ EH FDOFXODWHG  LQ JUDPV SHU FXELF
FHQWLPHWUH  E\�

F D Z
EZRV

F D Z

P P P
9 9 9  

ZKHUH

PF LV WKH PDVV RI FHPHQW  H[SUHVVHG LQ JUDPV�

PD LV WKH PDVV RI DGGLWLYH V H[SUHVVHG LQ JUDPV�

PZ LV WKH PDVV RI ZDWHU H[SUHVVHG LQ JUDPV�

9F LV WKH DEVROXWH YROXPH RI FHPHQW  H[SUHVVHG LQ FXELF FHQWLPHWUHV�

9D LV WKH DEVROXWH YROXPH RI DGGLWLYH V H[SUHVVHG LQ FXELF FHQWLPHWUHV�

9Z LV WKH YROXPH RI ZDWHU  H[SUHVVHG LQ FXELF FHQWLPHWUHV

� 'HWHUPLQDWLRQ RI VOXUU\ YROXPH DQG PDVV

� 6OXUU\ YROXPH

� *HQHUDO

'HWHUPLQH WKH YROXPH RI XQIRDPHG EDVH FHPHQW VOXUU\ WR EH XVHG  7KH WRWDO YROXPH RI XQIRDPHG EDVH
FHPHQW VOXUU\ VKDOO LQFOXGH WKH YROXPH RI VXUIDFWDQW V  WR EH DGGHG WR WKH EDVH FHPHQW VOXUU\  7KH
VXUIDFWDQW V  LV DUH  DGGHG DIWHU WKH LQLWLDO PL[LQJ RI WKH EDVH FHPHQW VOXUU\  7KH YROXPH RI XQIRDPHG EDVH
FHPHQW VOXUU\ ZLWK VXUIDFWDQWV WR EH SODFHG LQ WKH EOHQGLQJ FRQWDLQHU FDQ EH FDOFXODWHG E\ RQH RI WZR PHWKRGV
VHH �  DQG � �
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, �62 ± � $OO LUWKJV HUVHGHYU �

� .QRZQ JDV FRQWHQW

:KHQ LW LV GHVLUHG WR IRDP D VOXUU\ ZLWK D VSHFLILF YROXPH IUDFWLRQ RI JDV SHU YROXPH RI VOXUU\ IRDP TXDOLW\
WKH UHVXOWDQW GHQVLW\ RI WKH IRDPHG FHPHQW VOXUU\ PXVW EH GHWHUPLQHG  7KLV FDQ EH FDOFXODWHG E\�

J
IV XIVV �

ZKHUH

IV LV WKH GHQVLW\ RI WKH IRDPHG FHPHQW VOXUU\  H[SUHVVHG LQ NLORJUDPV SHU FXELF PHWUH SRXQGV PDVV
SHU JDOORQ �

J LV WKH YROXPH IUDFWLRQ RI JDV LQ WKH ILQDO IRDPHG FHPHQW VOXUU\  H[SUHVVHG DV D SHUFHQW�

XIVV LV WKH GHQVLW\ RI WKH XQIRDPHG EDVH FHPHQW VOXUU\ ZLWK VXUIDFWDQW V H[SUHVVHG LQ NLORJUDPV SHU
FXELF PHWUH SRXQGV PDVV SHU JDOORQ

� � .QRZQ IRDPHG FHPHQW VOXUU\ GHQVLW\

:KHQ WKH GHVLUHG GHQVLW\ RI WKH IRDPHG FHPHQW VOXUU\ LV NQRZQ >RU DIWHU FDOFXODWLQJ LW ZLWK (TXDWLRQ � @
GHWHUPLQH WKH PDVV  LQ JUDPV  RI FHPHQW VOXUU\ LQFOXGLQJ VXUIDFWDQW V  WR EH SODFHG LQWR WKH EOHQGLQJ FRQWDLQHU
WR SUHSDUH WKH IRDPHG FHPHQW VOXUU\  7KH PDVV RI XQIRDPHG EDVH FHPHQW VOXUU\ ZLWK VXUIDFWDQW V  FDQ EH
FDOFXODWHG E\�

XIVV PF IVP 9 �  

ZKHUH

PXIVV LV WKH PDVV RI XQIRDPHG EDVH FHPHQW VOXUU\ ZLWK VXUIDFWDQW V  WR EH SODFHG LQ WKH EOHQGLQJ
FRQWDLQHU  H[SUHVVHG LQ JUDPV�

9PF LV WKH EOHQGLQJ FRQWDLQHU YROXPH  H[SUHVVHG LQ FXELF FHQWLPHWUHV�

IV LV WKH GHVLUHG GHQVLW\ RI WKH IRDPHG FHPHQW VOXUU\  H[SUHVVHG LQ JUDPV SHU FXELF FHQWLPHWUH  

� 6XUIDFWDQW V DQG VOXUU\ PDVV

7KH PDVVHV RI VXUIDFWDQW V  DQG XQIRDPHG EDVH FHPHQW VOXUU\ UHTXLUHG IRU WHVWLQJ DUH IRXQG XVLQJ (TXDWLRQV
�  DQG �

7KH PDVV RI VXUIDFWDQW V  WR EH SODFHG LQWR WKH PL[HU ZLWK WKH XQIRDPHG EDVH FHPHQW VOXUU\ LV GHWHUPLQHG DV
IROORZV�

V
V XIVV

ZP P �

ZKHUH

PV LV WKH PDVV RI VXUIDFWDQW V H[SUHVVHG LQ JUDPV�

PXIVV LV WKH PDVV RI XQIRDPHG EDVH FHPHQW VOXUU\ ZLWK VXUIDFWDQW V H[SUHVVHG LQ JUDPV�

ZV LV WKH PDVV IUDFWLRQ RI VXUIDFWDQW  H[SUHVVHG DV D SHUFHQW  
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� , �62 ± � $OO LUWKJV HUVHGHYU

7KH PDVV RI EDVH FHPHQW VOXUU\ LV GHWHUPLQHG DV IROORZV�

XIV XIVV VP P P �

ZKHUH

PXIV LV WKH PDVV RI XQIRDPHG EDVH FHPHQW VOXUU\ ZLWKRXW VXUIDFWDQW V H[SUHVVHG LQ JUDPV�

PXIVV LV WKH PDVV RI XQIRDPHG EDVH FHPHQW VOXUU\ ZLWK VXUIDFWDQW V H[SUHVVHG LQ JUDPV�

PV LV WKH PDVV RI VXUIDFWDQW V  WR EH DGGHG WR WKH XQIRDPHG EDVH FHPHQW VOXUU\  H[SUHVVHG LQ JUDPV

127( 7KH SHUFHQWDJH FRQWULEXWLRQ RI HDFK PDWHULDO E\ PDVV ZDV GHWHUPLQHG LQ �  

� � $GGLWLRQDO FDOFXODWLRQV

,I WKH GHQVLW\ RI WKH IRDPHG FHPHQW VOXUU\ LV NQRZQ  WKH YROXPH IUDFWLRQ SHUFHQW RI JDV FDQ EH FDOFXODWHG E\�

XIVV IV
J

XIVV
�

ZKHUH

J LV WKH YROXPH IUDFWLRQ RI JDV LQ ILQDO IRDPHG FHPHQW VOXUU\  H[SUHVVHG DV D SHUFHQW�

XIVV LV WKH GHQVLW\ RI WKH XQIRDPHG EDVH FHPHQW VOXUU\ ZLWK VXUIDFWDQW V H[SUHVVHG LQ NLORJUDPV SHU
FXELF PHWUH�

IV LV WKH GHQVLW\ RI WKH IRDPHG FHPHQW VOXUU\  H[SUHVVHG LQ NLORJUDPV SHU FXELF PHWUH

7KH YROXPH RI XQIRDPHG EDVH FHPHQW VOXUU\ FDQ EH FDOFXODWHG E\�

PF J
XV PF

9
9 9 �

ZKHUH

9XV LV WKH XQIRDPHG EDVH FHPHQW VOXUU\ YROXPH  H[SUHVVHG LQ FXELF FHQWLPHWUHV�

9PF LV WKH EOHQGLQJ FRQWDLQHU YROXPH  H[SUHVVHG LQ FXELF FHQWLPHWUHV�

J LV WKH YROXPH IUDFWLRQ RI JDV LQ ILQDO IRDPHG FHPHQW VOXUU\  H[SUHVVHG DV D SHUFHQW  

7KH PDVV RI XQIRDPHG EDVH FHPHQW VOXUU\ FDQ EH FDOFXODWHG E\�

XIVV XV XIVVP 9 �  

ZKHUH

PXIVV LV WKH PDVV RI XQIRDPHG EDVH FHPHQW VOXUU\ ZLWK VXUIDFWDQW V H[SUHVVHG LQ JUDPV�

9XV LV WKH XQIRDPHG EDVH FHPHQW VOXUU\ YROXPH  H[SUHVVHG LQ FXELF FHQWLPHWUHV�

XIVV LV WKH GHQVLW\ RI WKH XQIRDPHG EDVH FHPHQW VOXUU\ ZLWK VXUIDFWDQW  H[SUHVVHG LQ JUDPV SHU FXELF
FHQWLPHWUH  

127( 7KH GHQVLW\ WHUPV FRQWDLQHG LQ (TXDWLRQV �  DQG �  FDQ EH H[SUHVVHG LQ XQLWV RI NJ P� RU J FP�  
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� $SSDUDWXV

� %OHQGLQJ FRQWDLQHU  ZLWK D OLG WKDW VHDOV  IRU SUHSDULQJ IRDPHG FHPHQW VOXUU\ DW DWPRVSKHULF SUHVVXUH
LQ WKH ODERUDWRU\ VHH )LJXUH 

7KH EOHQGLQJ FRQWDLQHU LV VLPLODU WR WKDW XVHG IRU VWDQGDUG VOXUU\ SUHSDUDWLRQ  H[FHSW LW KDV D WKUHDGHG FDS ZLWK
DQ 2 ULQJ VHDO  7KH FDS KDV D VPDOO KROH >  � PP �� LQ  GLDPHWHU@ LQ WKH FHQWUH ILWWHG ZLWK D UHPRYDEOH
SOXJ ZLWK D YHQW KROH  $ FRQYHQWLRQDO EOHQGLQJ FRQWDLQHU WKDW GRHV QRW KDYH D VHDO FDQQRW EH XVHG IRU WKHVH
WHVWV

� 0L[LQJ EODGH DVVHPEO\ HLWKHU D VLQJOH PL[LQJ EODGH DV VXSSOLHG E\ WKH PDQXIDFWXUHU  RU D PXOWLSOH
VWDFNHG EODGH DVVHPEO\  

7HVWLQJ WR GDWH KDV QRW LGHQWLILHG D VLJQLILFDQW GLIIHUHQFH LQ VOXUULHV PL[HG ZLWK WKH WZR GLIIHUHQW EODGH
DVVHPEOLHV XVLQJ WKH VHDOHG EOHQGLQJ FRQWDLQHU

� 6LQJOH EODGH DVVHPEO\  LQ DFFRUGDQFH ZLWK ,62 � � � �  &ODXVH �  

� 0XOWL EODGH VWDFNHG EODGH  DVVHPEO\  FRQVWUXFWHG RI D VHULHV RI DVVHPEOLHV HDFK EODGH LQ
DFFRUGDQFH ZLWK ,62 � � � �  &ODXVH � VHH )LJXUH  

7KH DVVHPEO\ FRQVLVWV RI ILYH VWDQGDUG EODGHV DWWDFKHG WR D FHQWUDO VKDIW  DQG VSDFHG HTXDOO\ DORQJ WKH VKDIW  

)LJXUH ² %OHQGLQJ FRQWDLQHU DQG PXOWL EODGH DVVHPEO\

� 3UHSDUDWLRQ RI EDVH FHPHQW VOXUU\

� 'HWHUPLQDWLRQ RI EOHQGLQJ FRQWDLQHU YROXPH

7KLV PHWKRG DVVXPHV WKH EDVH FHPHQW VOXUU\ DV GHVFULEHG LQ � LV SUHSDUHG LQ D VHSDUDWH PL[LQJ FRQWDLQHU
DQG WKLV SUHSDUHG VOXUU\ ZHLJKHG LQWR WKH EOHQGLQJ FRQWDLQHU ZLWK D VHDOHG OLG  $FFXUDWH GHWHUPLQDWLRQ RI WKH
YROXPH RI WKH EOHQGLQJ FRQWDLQHU LV FULWLFDO WR WKLV SURFHGXUH  7KH FDOFXODWLRQV IRU VOXUU\ YROXPH  GHQVLW\ DQG
IRDPHG FHPHQW VOXUU\ WR JDV UDWLR DUH EDVHG RQ GHWHUPLQDWLRQ RI WKLV FRQWDLQHU YROXPH  DV IROORZV  

:HLJK WKH FOHDQ  GU\ EOHQGLQJ FRQWDLQHU LQFOXGLQJ PL[LQJ DVVHPEO\  VFUHZ RQ OLG DQG VFUHZ LQ SOXJ IRU WKH OLG
5HPRYH WKH VFUHZ RQ OLG IURP WKH EOHQGLQJ FRQWDLQHU DQG UHPRYH WKH VFUHZ LQ SOXJ IURP WKH OLG  )LOO WKH
EOHQGLQJ FRQWDLQHU ZLWK ZDWHU DQG VFUHZ WKH OLG RQ WLJKWO\  3RXU DGGLWLRQDO ZDWHU LQWR WKH KROH LQ WKH OLG XQWLO WKH
FRQWDLQHU LV FRPSOHWHO\ ILOOHG  DQG VFUHZ WKH SOXJ LQWR WKH OLG  :LSH WKH H[FHVV ZDWHU WKDW H[LWV IURP WKH SOXJ¶V
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YHQW KROH DQG UH ZHLJK WKH FRQWDLQHU  7KH PDVV RI WKH ZDWHU LQVLGH WKH FRQWDLQHU LV WKHQ GLYLGHG E\ WKH GHQVLW\
RI WKH ZDWHU WR GHWHUPLQH DQ DFFXUDWH YROXPH IRU WKH EOHQGLQJ FRQWDLQHU  

7KH YROXPH RI WKH EOHQGLQJ FRQWDLQHU VKRXOG EH FKHFNHG DQ\ WLPH WKH EODGHV DUH UHSODFHG  RU DIWHU DQ\
GDPDJH WR WKH FRQWDLQHU WKDW PD\ DIIHFW WKH YROXPH  7KH YROXPH VKRXOG EH YHULILHG DW OHDVW HYHU\ � PRQWKV  

127( 3UHSDUDWLRQ RI VXIILFLHQW YROXPH RI WKH EDVH FHPHQW VOXUU\ PD\ UHTXLUH PXOWLSOH PL[HV XVLQJ WKH VWDQGDUG
PL[LQJ SURFHGXUH  RU XVH RI D ODUJH ODERUDWRU\ EOHQGHU  6HH SUHSDUDWLRQ RI ODUJH VOXUU\ YROXPHV LQ ,62 � � � �
$QQH[ $  

� %DVH FHPHQW VOXUU\ SUHSDUDWLRQ

�  *HQHUDO

%DVH VOXUULHV FRQWDLQLQJ DOO DGGLWLYHV H[FHSW IRDPLQJ VXUIDFWDQW V  VKDOO EH SUHSDUHG LQ DFFRUGDQFH ZLWK
,62 � � � �  &ODXVH �  

�  7HPSHUDWXUH FRQVLGHUDWLRQV

,I SRVVLEOH  WKH WHPSHUDWXUHV RI WKH FHPHQW VDPSOH  DGGLWLYHV DQG PL[ ZDWHU VKRXOG EH ZLWKLQ   & � � )
RI WKH UHVSHFWLYH WHPSHUDWXUHV UHFRUGHG RU DQWLFLSDWHG DW VXUIDFH DW WKH ZHOO VLWH  7KLV LV 127 WKH DQWLFLSDWHG
WHPSHUDWXUH LQ WKH ZHOO  EXW DW VXUIDFH FRQGLWLRQV DW WKH ZHOO VLWH 7KH WHPSHUDWXUH RI WKH EOHQGLQJ FRQWDLQHU
VKRXOG DSSUR[LPDWH WKDW RI WKH PL[ ZDWHU EHLQJ XVHG LQ WKH VOXUU\ GHVLJQ  7KH EOHQGLQJ FRQWDLQHU DVVHPEO\
VKDOO EH FDOLEUDWHG DQQXDOO\ WR URWDWH DW WROHUDQFHV RI   U PLQ DW �  U PLQ DQG � U PLQ DW

  U PLQ  

� � 'HQVLW\ PHDVXUHPHQW

7KH GHQVLW\ RI WKH XQIRDPHG EDVH FHPHQW VOXUU\ FDQ EH GHWHUPLQHG E\ PHWKRGV IRXQG LQ ,62 � � � �  
&ODXVH �  

� 3UHSDUDWLRQ RI IRDPHG FHPHQW VOXUU\ DW DWPRVSKHULF SUHVVXUH

� *HQHUDO

%DVHG RQ WKH PDVV FDOFXODWHG LQ � ZHLJK WKH DSSURSULDWH DPRXQW RI WKH SUHSDUHG EDVH VOXUU\ LQWR WKH
EOHQGLQJ FRQWDLQHU  $GG WKH FDOFXODWHG DPRXQW RI VXUIDFWDQW V 7KH ILQDO PDVV RI WKH EDVH FHPHQW VOXUU\ DQG
DGGHG VXUIDFWDQW V  VKRXOG EH FKHFNHG DJDLQVW WKH ILQDO GHVLUHG EDVH FHPHQW VOXUU\ PDVV FDOFXODWHG LQ � �  

� *HQHUDWLRQ RI D IRDPHG FHPHQW VOXUU\

3ODFH WKH OLG DQG SOXJ RQ WKH FRQWDLQHU DQG PDNH VXUH WKH EOHQGLQJ FRQWDLQHU LV VHDOHG  8VLQJ WKH EODGH
DVVHPEO\ GHVFULEHG LQ HLWKHU �  RU �  PL[ WKH VOXUU\ DW WKH   U PLQ VHWWLQJ IRU � V

%HFDXVH RI WKH LQFUHDVH LQ VOXUU\ YROXPH DQG YLVFRVLW\ WKH PD[LPXP UHYROXWLRQV SHU PLQXWH RI WKH EOHQGLQJ
FRQWDLQHU EODGH V PD\ EH OHVV WKDQ U PLQ  7KH PD[LPXP DWWDLQDEOH UHYROXWLRQV SHU PLQXWH GHSHQG RQ
WKH SRZHU RI WKH EOHQGLQJ FRQWDLQHU PRWRU  VOXUU\ GHQVLW\ DQG IRDP TXDOLW\ 5HFRUG DQG UHSRUW WKH ILQDO
UHYROXWLRQV SHU PLQXWH RI WKH PL[HU EODGH V

'XULQJ WKH PL[LQJ  WKHUH ZLOO EH D QRWLFHDEOH FKDQJH LQ WKH VRXQG SLWFK  IURP WKH EOHQGLQJ FRQWDLQHU  $IWHU
PL[LQJ  WKHUH PD\ EH VRPH VOLJKW SUHVVXUH LQ WKH EOHQGLQJ FRQWDLQHU  GXH WR WHPSHUDWXUH LQFUHDVHV DQG
HQHUJ\ LPSDUWHG WR WKH IRDP GXULQJ WKH IRDPLQJ SURFHVV  &DUH VKDOO EH H[HUFLVHG ZKHQ UHPRYLQJ WKH WRS RI
WKH EOHQGLQJ FRQWDLQHU $IWHU PL[LQJ  RSHQ WKH VDPSOLQJ SRUW RU FRQWDLQHU OLG  DQG FKHFN WKDW WKH VOXUU\
FRPSOHWHO\ ILOOV WKH EOHQGLQJ FRQWDLQHU  

,I WKH VOXUU\ GRHV QRW ILOO WKH EOHQGLQJ FRQWDLQHU DW WKH HQG RI WKH � V SHULRG  LW LV GRXEWIXO WKH VOXUU\ ZLOO IRDP
SURSHUO\ XQGHU ILHOG FRQGLWLRQV  7KH VOXUU\ VKRXOG EH UHGHVLJQHG  

EN ISO 10426−4:2004



,6 � �  2�� � (

, �62 ± � $OO LUWKJV HUVHGHYU �

:KHQ SUHSDULQJ WKH IRDPHG FHPHQW VOXUU\ LQ WKH VHDOHG EOHQGLQJ FRQWDLQHU  LW LV FRPPRQ IRU WKH ILQDO GHQVLW\
RI WKH IRDPHG FHPHQW VOXUU\ WR EH OHVV WKDQ GHVLJQHG  7KLV LV WKH UHVXOW RI SUHVVXUH JHQHUDWHG H[SDQVLRQ GXH
WR WKH PL[LQJ HQHUJ\  DQG GXH WR WKH UHOD[DWLRQ RI WKH VXUIDFWDQW ZKLFK SURGXFHV DQ LQFUHDVH LQ UHODWLYH EXEEOH
VL]H 7KH IRDPHG FHPHQW VOXUU\ PD\ H[SDQG XSRQ UHPRYDO IURP WKH EOHQGLQJ FRQWDLQHU  2QH PHWKRG WR REWDLQ
D IRDPHG FHPHQW VOXUU\ KDYLQJ D GHQVLW\ FORVHU WR WKH GHVLJQ GHQVLW\ LV DV IROORZV�

D GHVLJQ WKH FHPHQW VOXUU\ GHQVLW\ WR EH IRDPHG  IRU H[DPSOH� ��� NJ P� EDVH FHPHQW VOXUU\ IRDPHG WR
 � � NJ P� � � OEP JDO IRDPHG WR  OEP JDO �

E SUHSDUH WKH � � NJ P�  OEP JDO  IRDPHG FHPHQW VOXUU\ LQ WKH ODERUDWRU\ DFFRUGLQJ WR WKH GHVLJQ�

F PHDVXUH WKH GHQVLW\ RI WKH IRDPHG FHPHQW VOXUU\  H J  �� NJ P� � OEP JDO �

G LI WKH PHDVXUHG GHQVLW\ LV OHVV WKDQ WKH GHVLJQ  FKHFN GHVLJQ FDOFXODWLRQV�

H LI WKH FDOFXODWLRQV DUH FRUUHFW  VXEWUDFW WKH PHDVXUHG GHQVLW\ IURP WKH GHVLJQ GHQVLW\ WR REWDLQ DQ ³RIIVHW
FRUUHFWLRQ´ H J   � � NJ P�   �� NJ P� �  NJ P� RIIVHW FRUUHFWLRQ  OEP JDO  � OEP JDO
� OEP JDO RIIVHW FRUUHFWLRQ �

I UHFDOFXODWH WKH VOXUU\ GHQVLW\ XVLQJ WKH RIIVHW FRUUHFWLRQ  H J   � � NJ P� �  NJ P�   ��  NJ P�

 OEP JDO  � OEP JDO  � OEP JDO �

J SUHSDUH D QHZ IRDPHG FHPHQW VOXUU\ DFFRUGLQJ WR WKH FRUUHFWHG GHQVLW\ H J   ��� NJ P� IRDPHG WR
 ��  NJ P� � � OEP JDO IRDPHG WR � OEP JDO �

K PHDVXUH WKH GHQVLW\ RI WKH IRDPHG FHPHQW VOXUU\� WKH GHQVLW\ RI WKLV IRDPHG FHPHQW VOXUU\ VKRXOG EH
FORVH WR WKH GHVLUHG GHQVLW\ RI � � NJ P�  OEP JDO �

L LI WKLV GHQVLW\ LV VWLOO QRW DFFHSWDEOH  REWDLQ D QHZ RIIVHW FRUUHFWLRQ DQG SUHSDUH D QHZ EDVH FHPHQW VOXUU\�

M LI WKH PHDVXUHG IRDP GHQVLW\ LV DERYH WKH GHVLJQ  LW ZLOO EH GLIILFXOW WR REWDLQ WKH SURSHU IRDPHG FHPHQW
GHQVLW\ LQ WKH ILHOG  DQG WKH VOXUU\ VKRXOG EH UHGHVLJQHG  

� ([DPSOH FDOFXODWLRQV IRU WKH SUHSDUDWLRQ RI IRDPHG FHPHQW VOXUU\ DW DWPRVSKHULF
SUHVVXUH

� *HQHUDO

7KH IROORZLQJ FDOFXODWLRQV GHPRQVWUDWH WKH XVH RI WKH HTXDWLRQV LQ � DQG �  WR GHWHUPLQH WKH SURSHU
TXDQWLWLHV RI D EDVH FHPHQW VOXUU\ DQG VXUIDFWDQW  

3UREOHP� IRDPLQJ D EDVH FHPHQW VOXUU\ RI GHQVLW\  ��� NJ P� � � OEP JDO ZLWK D �  YROXPH IUDFWLRQ RI
JDV  

6OXUU\ GHVLJQ� &HPHQW  � �� P� WRQQH VXUIDFWDQW &HPHQW   JDOORQV VDFN VXUIDFWDQW
%DVH FHPHQW VOXUU\ GHQVLW\  ��� NJ P� � � OEP JDO
6XUIDFWDQW GHQVLW\  �� NJ P�  OEP JDO
'HVLUHG YROXPH IUDFWLRQ RI JDV �   
&RQWDLQHU YROXPH  �  FP�

127( 2QH WRQQH HTXDOV  NJ  

� 0DVV SHUFHQWDJH FDOFXODWLRQV

7KH UHODWLYH PDVV SHUFHQWDJH FRQWULEXWLRQ IRU WKH VXUIDFWDQW V  LV FDOFXODWHG  &DOFXODWLRQV LQ SDUHQWKHVHV DUH
EDVHG RQ 8 6  SHU VDFN PDVV  DQG DUH QRW PHDQW WR EH HTXLYDOHQW WR WKH PHWULF YDOXHV
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0DVV 9ROXPH 0DVV  9ROXPH
&HPHQW   NJ � � � P� �� OEP � �� JDO

� �� P� WRQQH VXUIDFWDQW � NJ � �� P� OEP  JDO
:DWHU ��  NJ ��  P� �� �� OEP � �� JDO
7RWDO � � NJ � � �� P� � �� OEP �� JDO

&DOFXODWLRQ RI PDVV IUDFWLRQ SHUFHQW FRQWULEXWLRQV�

&HPHQW  NJ  �  NJ   � > �� OEP � �� OEP   � @
6XUIDFWDQW � NJ  � NJ   � > OEP � �� OEP    � @
:DWHU ��  NJ  � NJ   �� � > �� �� OEP � �� OEP  �� � @

� � &DOFXODWLRQ RI VOXUU\ GHQVLW\ ZLWKRXW VXUIDFWDQW V

7KH GHQVLW\ RI WKH EDVH FHPHQW VOXUU\ ZLWKRXW VXUIDFWDQW EZRV  LV FDOFXODWHG E\�

0DVV 9ROXPH 0DVV 9ROXPH
&HPHQW   NJ � �� P� �� OEP � �� JDO
:DWHU ��  NJ ��  P� �� �� OEP � �� JDO
7RWDO ��  NJ � �� P� �� �� OEP � JDO

EZRV  ��  NJ � �� P�   ��� NJ P�   �� �� OEP � JDO  � �  OEP JDO

� � &DOFXODWLRQ RI IRDPHG FHPHQW VOXUU\ GHQVLW\ ZLWK NQRZQ YROXPH IUDFWLRQ RI JDV

)RU H[DPSOH  XVLQJ (TXDWLRQ �  LQ � �

IV  J    ��� NJ P�  �     ��� NJ P�

IV  � NJ P�    � J FP�  

� � &DOFXODWLRQ RI UHTXLUHG JUDPV RI XQIRDPHG EDVH FHPHQW VOXUU\

)RU H[DPSOH  XVLQJ (TXDWLRQ �  LQ � ��

PXIVV   �  FP�  � J FP�

PXIVV  � J

� � &DOFXODWLRQ RI UHTXLUHG JUDPV RI VXUIDFWDQW DQG VOXUU\

)RU H[DPSOH  XVLQJ (TXDWLRQ �  LQ � �

PV   �  �   

PV  � �� J

)RU H[DPSOH  XVLQJ (TXDWLRQ �  LQ � �

PXIV   � J  � �� J

PXIV   ��� � J
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� � 6XPPDU\ RI H[DPSOH FDOFXODWLRQV

7R SUHSDUH D IRDPHG FHPHQW VOXUU\ VDPSOH IURP WKH H[DPSOH VOXUU\ LQ D  �  FP� FRQWDLQHU UHTXLUHV�

 ��� � J RI EDVH FHPHQW VOXUU\�

� �� J RI VXUIDFWDQW  

� $WPRVSKHULF WHVWLQJ RI IRDPHG FHPHQW VOXUULHV

� *HQHUDO

%HFDXVH RI WKH KLJK YROXPH RI JDV LQ D IRDPHG FHPHQW VOXUU\  LW LV QHFHVVDU\ WR PRGLI\ VRPH RI WKH VWDQGDUG
WHVWLQJ SURFHGXUHV WR SUHYHQW HUURQHRXV WHVW UHVXOWV

� 'HWHUPLQDWLRQ RI IRDPHG FHPHQW VOXUU\ GHQVLW\

7KH GHQVLW\ RI WKH IRDPHG FHPHQW VOXUU\ VKDOO EH GHWHUPLQHG E\ SRXULQJ WKH IRDPHG FHPHQW VOXUU\ LQWR D
FRQWDLQHU ZLWK D ODUJH RSHQ WRS WKDW KDV D NQRZQ YROXPH ZKHQ FRPSOHWHO\ ILOOHG :HLJK WKH FRQWDLQHU  SRXU WKH
IRDPHG FHPHQW VOXUU\ LQWR WKH FRQWDLQHU DQG OHYHO WKH WRS ZLWK D VWUDLJKW EODGH  :LSH WKH RXWVLGH RI WKH
FRQWDLQHU FOHDQ DQG DJDLQ ZHLJK WKH FRQWDLQHU ZLWK WKH VOXUU\  7KH GHQVLW\ RI WKH IRDPHG FHPHQW VOXUU\ LQ WKH
FRQWDLQHU LV GHWHUPLQHG E\ GLYLGLQJ WKH VOXUU\ PDVV E\ WKH FRQWDLQHU YROXPH DQG FRQYHUWLQJ WR WKH DSSURSULDWH
GHQVLW\ XQLWV  

$ SUHVVXUL]HG IOXLG GHQVLW\ EDODQFH VKRXOG QHYHU EH XVHG WR GHWHUPLQH WKH GHQVLW\ RI D IRDPHG FHPHQW VOXUU\
SUHSDUHG DW DWPRVSKHULF SUHVVXUH  VLQFH WKLV FDQ FRPSUHVV WKH JDV EXEEOHV DQG WKH VOXUU\ GHQVLW\ LQGLFDWLRQ
ZLOO EH WRR KLJK $ QRQ SUHVVXUL]HG VOXUU\ GHQVLW\ EDODQFH LV QRW UHFRPPHQGHG  EHFDXVH WKH VPDOO KROH LQ WKH
FHQWUH RI WKH OLG FDQ FDXVH D UHVWULFWLRQ  UHVXOWLQJ LQ SDUWLDO SUHVVXUL]DWLRQ RI WKH VOXUU\  7KLV FDQ FDXVH HUURUV LQ
WKH GHQVLW\ GHWHUPLQDWLRQ  

� � 'HWHUPLQDWLRQ RI IRDPHG FHPHQW VOXUU\ VWDELOLW\

� � 6WDELOLW\ RI XQVHW IRDPHG FHPHQW VOXUU\

(YDOXDWH WKH IRDP VWDELOLW\ E\ SRXULQJ D VDPSOH RI WKH IRDPHG FHPHQW VOXUU\ LQWR D VWDQGDUG �  PO JUDGXDWHG
F\OLQGHU  RU RWKHU DSSURSULDWHO\ VL]HG FRQWDLQHU  6HDO WKH WRS RI WKH F\OLQGHU WR SUHYHQW GHK\GUDWLRQ  3ODFH WKH
F\OLQGHU RQ D VWDEOH  YLEUDWLRQ IUHH FRXQWHU WRS DQG OHW VWDQG IRU D K SHULRG  3HULRGLFDOO\ H[DPLQH WKH VOXUU\
GXULQJ WKH K SHULRG  7KH SXUSRVH RI WKLV WHVW LV WR FKHFN IRU VHWWOLQJ DQG VWDELOLW\ LQ WKH IRDPHG FHPHQW VOXUU\
DQG WR UHFRUG WKH YLVXDO DSSHDUDQFH RI WKH IRDPHG FHPHQW VOXUU\ H J  IUHH IOXLG  VHWWOLQJ  EXEEOHV
FRQFHQWUDWHG LQ VSHFLILF DUHD  HWF  7KH F\OLQGHU FRQWHQWV FDQQRW EH FXUHG DW WHPSHUDWXUHV DERYH DPELHQW
EHFDXVH DQ LQFUHDVH LQ WHPSHUDWXUH ZLOO LQFUHDVH WKH EXEEOH VL]H DQG VOXUU\ YROXPH  DQG PD\ DIIHFW WKH VOXUU\
VWDELOLW\

'HQVLW\ PHDVXUHPHQWV PD\ EH PDGH RI WKH IRDP DW PXOWLSOH ORFDWLRQV LQ WKH F\OLQGHU DIWHU WKH K SHULRG LI
GHVLUHG  7R GHWHUPLQH WKH GHQVLW\ RI WKH VOXUU\ DW YDULRXV ORFDWLRQV LQ WKH F\OLQGHU  XVH D ODUJH V\ULQJH ZLWK D
IOH[LEOH WXEH DWWDFKHG WR UHPRYH VPDOO SRUWLRQV IURP WKH WRS  PLGGOH DQG ERWWRP  8VH RI D FDWKHWHU RU
LUULJDWLRQ W\SH V\ULQJH LV UHFRPPHQGHG 7KH UHPRYHG VOXUU\ FDQ EH WUDQVIHUUHG WR D VPDOOHU JUDGXDWHG
F\OLQGHU WR GHWHUPLQH WKH PDVV RI D NQRZQ YROXPH RI WKH VOXUU\  7KH GHQVLW\ FDQ WKHQ EH GHWHUPLQHG  

� � 6WDELOLW\ RI VHW IRDPHG FHPHQW VOXUU\

&KHFN WKH IRDPHG FHPHQW VOXUU\ VWDELOLW\ E\ FXULQJ VDPSOHV XQWLO WKH\ DUH VHW  DQG GHWHUPLQH WKH GHQVLW\
JUDGLHQW WKURXJKRXW WKH VDPSOH  

6DPSOHV PD\ EH FXUHG LQ QRQ JUHDVHG  FRYHUHG F\OLQGHUV � � PP LQ GLDPHWHU  � PP LQ KHLJKW
LQ � LQ  RU DQ\ DSSURSULDWH FRYHUHG FRQWDLQHU  8VH RI JUHDVH RU RWKHU PRXOG UHOHDVH DJHQWV VKRXOG EH

DYRLGHG  DV WKHVH PDWHULDOV FDQ DIIHFW WKH VWDELOLW\ RI WKH IRDPHG FHPHQW VOXUU\  
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$OORZ WKH VOXUU\ WR FXUH IRU � K  RU XQWLO VHW  5HPRYH WKH FHPHQW IURP WKH WXEH  7KH OHQJWK RI WKH VHW FHPHQW
VSHFLPHQ VKRXOG EH PHDVXUHG  0DUN WKH VSHFLPHQ LQWR DW OHDVW WKUHH VHJPHQWV RI DSSUR[LPDWHO\ HTXDO OHQJWK  
&XW WKH VDPSOH LQWR VHFWLRQV DQG PDUN WKHP IURP WKH WRS WR WKH ERWWRP  7KH VSHFLPHQ VKRXOG QRW EH FXW ZLWK
D VDZ WKDW XVHV ZDWHU  VLQFH WKH VSHFLPHQ FDQ DEVRUE ZDWHU DQG WKH GHQVLW\ RI WKH VSHFLPHQ PD\ FKDQJH  
/DUJH YDULDWLRQV LQ GHQVLW\ IURP VDPSOH WRS WR ERWWRP DUH DQ LQGLFDWLRQ RI LQVWDELOLW\

'HWHUPLQH WKH PDVV RI HDFK VHFWLRQ LQ DLU DQG LQ ZDWHU DV IROORZV  3ODFH D EHDNHU RI IUHVK ZDWHU RQ D EDODQFH
DQG WDUH WKH EDODQFH WR ]HUR  3ODFH D VHFWLRQ RQ WKH EDODQFH EHVLGH WKH EHDNHU  5HFRUG WKH PDVV DQG UHPRYH
WKH VHFWLRQ IURP WKH EDODQFH  7DUH WKH EDODQFH WR ]HUR  3ODFH D QRRVH RI WKLQ OLQH DURXQG WKH VHFWLRQ  3LFN XS
WKH VHFWLRQ E\ WKH OLQH DQG VXVSHQG WKH VHFWLRQ LQ WKH ZDWHU LQ WKH EHDNHU VXFK WKDW WKH VDPSOH LV WRWDOO\
LPPHUVHG LQ ZDWHU DQG GRHV QRW WRXFK WKH ERWWRP RU VLGHV RI WKH EHDNHU  2EWDLQ WKH PDVV RI WKH VDPSOH
LPPHUVHG LQ ZDWHU DV TXLFNO\ DV SRVVLEOH WR SUHYHQW H[FHVVLYH ZDWHU DEVRUSWLRQ  5HPRYH WKH VDPSOH IURP WKH
ZDWHU  5HSHDW WKH SURFHGXUH IRU HDFK VHW FHPHQW VHFWLRQ  %\ DSSO\LQJ WKH $UFKLPHGHV 3ULQFLSOH  FDOFXODWH WKH
GHQVLW\ RI HDFK FHPHQW VDPSOH E\�

D
V

Z

P
P

ZKHUH

V LV WKH GHQVLW\ RI WKH VDPSOH  LQ JUDPV SHU FXELF FHQWLPHWUH�

PD LV WKH PDVV RI WKH VDPSOH LQ DLU H[SUHVVHG LQ JUDPV�

PZ LV WKH PDVV RI WKH VDPSOH LQ ZDWHU  H[SUHVVHG LQ JUDPV

� � � (YDOXDWLQJ IRDPHG FHPHQW VOXUU\ VWDELOLW\ DW WHPSHUDWXUH �  & �� )  

3UHSDUH DQ DSSURSULDWH PRXOG IRU FXULQJ WKH IRDPHG FHPHQW VOXUU\ VDPSOH  )RU H[DPSOH  D 39& FXULQJ PRXOG
FDQ EH SUHSDUHG E\ DSSO\LQJ SULPHU FOHDQHU DQG JOXH WR WKH 39& SDUWV DQG DVVHPEOLQJ WKHP )LJXUH $OORZ
VXIILFLHQW WLPH IRU WKH JOXH WR KDUGHQ  $SSO\ VHDOLQJ WDSH WR WKH EUDVV ILWWLQJV  39& RU RWKHU SODVWLF PDWHULDO LV
SUHIHUUHG EHFDXVH WKH IRDPHG FHPHQW VOXUU\ ZLOO QRW ERQG WR WKH PRXOG PDWHULDO  2WKHU PDWHULDOV DUH
DFFHSWDEOH SURYLGHG D PRXOG UHOHDVH FRPSRXQG LV QRW XVHG RQ WKH VXUIDFH RI WKH PRXOG

3RXU WKH IRDPHG FHPHQW VOXUU\ LQWR WKH PRXOG DQG VFUHZ WKH ODUJH EUDVV RU RWKHU FRUURVLRQ UHVLVWDQW PDWHULDO
ILWWLQJ LQWR WKH WRS  6OXUU\ PXVW H[LW WKH FHQWUH KROH RI WKH ODUJH EUDVV ILWWLQJ  7KHQ VFUHZ WKH VPDOO EUDVV SOXJ
LQWR WKH ODUJH EUDVV ILWWLQJ DQG WLJKWHQ ERWK  &XUH DW WKH GHVLUHG WHPSHUDWXUH XQWLO VHW  7KH VSHFLPHQ PD\ EH
FXUHG LQ D YHUWLFDO SRVLWLRQ RU DW D VSHFLILF DQJOH LI GHVLUHG  

$IWHU FXULQJ  FRRO WR URRP WHPSHUDWXUH  UHPRYH WKH EUDVV ILWWLQJ DQG SOXJ IURP WKH WRS  DQG H[DPLQH WKH
VSHFLPHQ  1RWH DQ\ REYLRXV SUREOHPV LQ WKH WRS RI WKH VSHFLPHQ  &XW WKH 39& PRXOG LQWR DW OHDVW � SLHFHV
PDUNLQJ HDFK SLHFH WR UHIHU WR WKH UHODWLYH SRVLWLRQ L H  WRS  PLGGOH DQG ERWWRP 7KH VSHFLPHQ VKRXOG QRW EH
FXW ZLWK D VDZ WKDW XVHV ZDWHU  VLQFH ZDWHU FDQ EH DEVRUEHG E\ WKH VSHFLPHQ DQG FKDQJH LWV GHQVLW\
&DUHIXOO\ FXW WKH 39& ORQJLWXGLQDOO\ DORQJ HDFK VHJPHQW XQWLO WKH 39& FDQ EH UHPRYHG  ([DPLQH WKH VHW
IRDPHG VHFWLRQV IRU VLJQV RI LQVWDELOLW\  7KH VSHFLPHQV FDQ WKHQ EH WHVWHG IRU GHQVLW\ XVLQJ WKH $UFKLPHGHV
3ULQFLSOH GHVFULEHG DERYH  &RPSUHVVLYH VWUHQJWK FDQ DOVR EH GHWHUPLQHG RQ HDFK VHFWLRQ  SURYLGLQJ WKH
VDPSOH LV D XQLIRUP F\OLQGHU DQG WKH HQGV DUH VPRRWK DQG SODQDU  7KH OHQJWK WR GLDPHWHU UDWLR  DV ZHOO DV WKH
XVH RI FXEHV YV  F\OLQGHUV  FDQ KDYH D GUDPDWLF HIIHFW RQ WKH GHWHUPLQHG VWUHQJWK

127( 6SHFLPHQ JHRPHWU\ DIIHFWV WKH YDOXHV GHWHUPLQHG IRU FRPSUHVVLYH VWUHQJWK  L H  VWUHQJWK GHWHUPLQHG ZLWK RQH
VSHFLPHQ JHRPHWU\ PD\ QRW FRUUHVSRQG WR WKDW RI D GLIIHUHQW JHRPHWU\

� � � 6LJQV RI IRDP LQVWDELOLW\

6LJQV RI LQVWDELOLW\ LQFOXGH

PRUH WKDQ D WUDFH RI IUHH IOXLG  

EXEEOH EUHDNRXW QRWHG E\ ODUJH EXEEOHV RQ WKH WRS RI WKH VDPSOH  

H[FHVVLYH JDS DW WKH WRS RI WKH VSHFLPHQ PLQRU PHQLVFXV HIIHFWV DUH QRUPDO
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YLVXDO VLJQV RI GHQVLW\ VHJUHJDWLRQ DV LQGLFDWHG E\ VWUHDNLQJ RU OLJKW WR GDUN FRORXU FKDQJH IURP WRS WR
ERWWRP

ODUJH YDULDWLRQV LQ GHQVLW\ IURP VDPSOH WRS WR ERWWRP

� � 'HWHUPLQDWLRQ RI FRPSUHVVLYH VWUHQJWK

3RXU WKH IRDPHG FHPHQW VOXUU\ LQWR D FXULQJ PRXOG WKDW FDQ EH VHDOHG  7KH VHDOLQJ OLG SUHYHQWV WKH IRDPHG
FHPHQW VOXUU\ IURP H[SDQGLQJ DV LW LV KHDWHG  7KH H[SDQVLRQ FDQ UHVXOW LQ DQ XQGHVLUHG GHQVLW\ GHFUHDVH $
VXLWDEOH PRXOG LV D VWDQGDUG � � PP LQ  FXEH PRXOG GHVFULEHG LQ $670 & �> @  ZLWK D FRYHU ZLWKRXW
JURRYHV  DQG JDVNHW FODPSHG RQ  3ODVWLF F\OLQGULFDO PRXOGV  � � PP LQ GLDPHWHU  � PP LQ KHLJKW
LQ � LQ ZLWK D VHDODEOH WRS KDYH DOVR EHHQ XVHG  7KH OHQJWK WR GLDPHWHU UDWLR  DV ZHOO DV WKH XVH RI FXEHV

DV FRPSDUHG WR F\OLQGHUV FDQ KDYH D GUDPDWLF HIIHFW RQ WKH GHWHUPLQHG VWUHQJWK  7KH VDPSOH HQGV VKDOO EH
SDUDOOHO  VPRRWK DQG SODQDU  

3ODFH WKH VHDOHG PRXOG FRQWDLQLQJ WKH IRDPHG FHPHQW VOXUU\ LQWR DQ DWPRVSKHULF SUHVVXUH ZDWHU EDWK  FXUH WKH
VSHFLPHQ DQG GHWHUPLQH WKH FRPSUHVVLYH VWUHQJWK LQ DFFRUGDQFH ZLWK ,62 � � � �  � � �  

.H\
 � �� PP ó LQ  EUDVV SOXJ
 � � PP [ � �� PP  LQ [ ó LQ  EUDVV UHGXFHU
� � � PP  LQ  39& FROODU
� � � PP  LQ  39& VFKHGXOH �  WXELQJ  OHQJWK �  PP WR � PP � LQ WR � LQ  
� � � PP  LQ  39& FDS

)LJXUH ² ([DPSOH RI FXULQJ PRXOG IRU HYDOXDWLRQ RI IRDPHG FHPHQW VOXUU\ VWDELOLW\
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� � 'HWHUPLQDWLRQ RI SHUPHDELOLW\

)RU GHWHUPLQDWLRQ RI WKH SHUPHDELOLW\ RI IRDPHG FHPHQW VOXUU\ SRXU WKH IRDPHG FHPHQW VOXUU\ LQWR SHUPHDELOLW\
WHVW PRXOGV DQG FXUH LQ WKH PRXOG  ([HUFLVH FDUH WR SUHYHQW GDPDJH WR WKH VSHFLPHQ LI WKH IRDPHG FHPHQW
VOXUU\ LV SRXUHG LQWR D PRXOG IURP ZKLFK WKH FXUHG VSHFLPHQ PXVW EH UHPRYHG  RU FRUHG  FXW RU VHDOHG LQ WKH
WHVWLQJ DSSDUDWXV  &XULQJ VKRXOG EH FRQGXFWHG XQGHU DWPRVSKHULF SUHVVXUH DV IRU WKH GHWHUPLQDWLRQ RI
FRPSUHVVLYH VWUHQJWKV

3HUIRUP SHUPHDELOLW\ WHVWLQJ RI WKH FXUHG VSHFLPHQV LQ DFFRUGDQFH ZLWK ,62 � � � �  &ODXVH  

'HWHUPLQDWLRQ RI RWKHU SURSHUWLHV RI EDVH XQIRDPHG FHPHQW VOXUU\

 *HQHUDO

$ VOXUU\ IRDPHG DW DWPRVSKHULF SUHVVXUH VKDOO QRW EH WHVWHG XQGHU SUHVVXUH $SSO\LQJ SUHVVXUH WR D IRDPHG
FHPHQW VOXUU\ SUHSDUHG DW DWPRVSKHULF SUHVVXUH ZLOO FRPSUHVV WKH IRDP  FKDQJLQJ WKH GHQVLW\ DQG JDV UDWLR
7KLV FDQ DOVR DOORZ FRQWDPLQDWLRQ ZKHQ WHVWHG IRU WKLFNHQLQJ WLPH LQ D KLJK SUHVVXUH KLJK WHPSHUDWXUH
+3+7  FRQVLVWRPHWHU  

)RU WKH IROORZLQJ WHVWV  SUHSDUH WKH XQIRDPHG EDVH FHPHQW VOXUU\ ZLWKRXW WKH VXUIDFWDQW V  LQ DFFRUGDQFH ZLWK
,62 � � � �  &ODXVH �  $IWHU WKH VOXUU\ LV SUHSDUHG  VWRS WKH PL[HU  DGG WKH VXUIDFWDQW V  DQG VWLU JHQWO\
ZLWK D VSDWXOD WR GLVWULEXWH LW XQLIRUPO\ LQ WKH VOXUU\  ,W LV UHFRPPHQGHG WKH VOXUU\ EH WUDQVIHUUHG JHQWO\ IURP WKH
EOHQGLQJ FRQWDLQHU WR D EHDNHU DQG EDFN WKUHH WLPHV WR HQVXUH D XQLIRUP GLVWULEXWLRQ RI WKH VXUIDFWDQW V 7KH
XVH RI D VPDOO DPRXQW RI D PDWHULDO LQWHQGHG IRU SUHYHQWLQJ EUHDNLQJ DLU HQWUDLQPHQW LQ VOXUULHV WKDW DUH QRW
IRDPHG LV SHUPLWWHG IRU WKHVH WHVWV

'HWHUPLQDWLRQ RI WKLFNHQLQJ WLPH

$V VXUIDFWDQW V  FDQ DIIHFW WKH WKLFNHQLQJ WLPH  WKH WKLFNHQLQJ WLPH WHVW LV QRUPDOO\ SHUIRUPHG XVLQJ D VWDQGDUG
+3+7 FRQVLVWRPHWHU RQ WKH XQIRDPHG EDVH FHPHQW VOXUU\ FRQWDLQLQJ WKH VXUIDFWDQW V

3HUIRUP WKH WKLFNHQLQJ WLPH WHVW RQ WKH XQIRDPHG EDVH FHPHQW VOXUU\ LQ DFFRUGDQFH ZLWK ,62 � � � �  
&ODXVH �

� 'HWHUPLQDWLRQ RI IOXLG ORVV

)OXLG ORVV WHVWV SHUIRUPHG RQ D IRDPHG FHPHQW VOXUU\ SUHSDUHG DW DWPRVSKHULF SUHVVXUH PD\ QRW \LHOG UHOLDEOH
UHVXOWV  7KH IOXLG ORVV YDOXHV REWDLQHG IURP D IRDPHG FHPHQW VOXUU\ DUH ORZHU WKDQ WKRVH IURP D EDVH
XQIRDPHG FHPHQW VOXUU\  7KH IOXLG ORVV RI WKH XQIRDPHG EDVH FHPHQW LV QRUPDOO\ XVHG DV DQ LQGLFDWLRQ RI WKH
IOXLG ORVV RI WKH IRDPHG FHPHQW VOXUU\  

3HUIRUP WKH VWDWLF IOXLG ORVV WHVW RQ WKH XQIRDPHG EDVH FHPHQW VOXUU\ FRQWDLQLQJ WKH VXUIDFWDQW V LQ DFFRUGDQFH
ZLWK ,62 � � � �  &ODXVH

� 'HWHUPLQDWLRQ RI UKHRORJLFDO SURSHUWLHV

8VH RI D URWDWLRQDO YLVFRPHWHU ZLWK D IRDPHG FHPHQW VOXUU\ PD\ UHVXOW LQ VHSDUDWLRQ RI WKH JDV IURP WKH VOXUU\
FDXVLQJ HUURQHRXV UHVXOWV  $ FRUUHODWLRQ FDQ EH XVHG WR FRQYHUW WKH UKHRORJLFDO SURSHUWLHV RI WKH XQIRDPHG
EDVH VOXUU\ WR WKDW RI D IRDPHG FHPHQW VOXUU\ ZLWK YDU\LQJ IRDP TXDOLWLHV WR VLPXODWH WKH ILHOG FRQGLWLRQV  

3HUIRUP WKH UKHRORJLFDO WHVW RQ WKH XQIRDPHG EDVH FHPHQW VOXUU\ FRQWDLQLQJ WKH VXUIDFWDQW V  LQ DFFRUGDQFH ZLWK
,62 � � � �  &ODXVH  
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> @ $670 & �  6WDQGDUG WHVW PHWKRG IRU FRPSUHVVLYH VWUHQJWK RI K\GUDXOLF FHPHQW PRUWDUV XVLQJ LQ
RU >� PP@ FXEH VSHFLPHQV
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