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7KLV %ULWLVK 6WDQGDUG ZDV 
SXEOLVKHG XQGHU WKH DXWKRULW\
RI WKH 6WDQGDUGV 3ROLF\ DQG
6WUDWHJ\ &RPPLWWHH RQ
�� 0D\ ����

� %6, �� -XQH ����

7KH IROORZLQJ %6, UHIHUHQFHV
UHODWH WR ZRUN RQ WKLV
%ULWLVK 6WDQGDUG�
&RPPLWWHH UHIHUHQFH *6(���
'UDIW IRU FRPPHQW ��������� '&

,6%1 � ��� ����� �

&RPPLWWHHV UHVSRQVLEOH IRU WKLV 
%ULWLVK 6WDQGDUG
7KH SUHSDUDWLRQ RI WKLV %ULWLVK 6WDQGDUG ZDV HQWUXVWHG WR 7HFKQLFDO
&RPPLWWHH *6(���� ,QGHSHQGHQW JDV�ILUHG VSDFH KHDWHUV� XSRQ ZKLFK WKH
IROORZLQJ ERGLHV ZHUH UHSUHVHQWHG�

&DORU *DV /WG�

&RQVXPHU 3ROLF\ &RPPLWWHH RI %6,

'HSDUWPHQW RI 7UDGH DQG ,QGXVWU\ �&RQVXPHU 6DIHW\ 8QLW�

'HSDUWPHQW RI WKH (QYLURQPHQW 7UDQVSRUW DQG 5RDGV �UHSUHVHQWHG E\ WKH
%XLOGLQJ 5HVHDUFK (VWDEOLVKPHQW�

(OHFWULFLW\ $VVRFLDWLRQ

5R\DO 6RFLHW\ IRU WKH 3UHYHQWLRQ RI $FFLGHQWV

6RFLHW\ RI %ULWLVK *DV ,QGXVWULHV

$PHQGPHQWV LVVXHG VLQFH SXEOLFDWLRQ

$PG� 1R� 'DWH &RPPHQWV

�����
&RUULJHQGXP 1R� �

�� -XQH ���� &KDQJHV WR WLWOH DQG VXSHUVHVVLRQ GHWDLOV
LQ QDWLRQDO IRUHZRUG
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&RQWHQWV
3DJH

&RPPLWWHHV UHVSRQVLEOH ,QVLGH IURQW FRYHU
)RUHZRUG LLL

� 6FRSH �
� 1RUPDWLYH UHIHUHQFHV �
� 7HUPV DQG 'HILQLWLRQV �
��� $SSOLDQFH DQG SDUWV �
��� 3DUWV RI WKH DSSOLDQFH FRQYH\LQJ JDV WR WKH EXUQHUV �
��� 7KH EXUQHU �
��� %XUQHU FRQWURO V\VWHPV �
��� &RQVWUXFWLRQ �
��� $X[LOLDU\ HTXLSPHQW �
��� *DVHV �
��� $SSOLDQFH SHUIRUPDQFH �
��� *DV FRPEXVWLRQ �
���� OLQW DVVHVVPHQW �
� &ODVVLILFDWLRQ RI DSSOLDQFHV �
��� &ODVVLILFDWLRQ DFFRUGLQJ WR WKH QDWXUH RI WKH JDVHV XVHG �FDWHJRULHV� �
��� &RQYHUVLRQ WR GLIIHUHQW JDVHV �
� &RQVWUXFWLRQ ��
��� 0DWHULDOV DQG PHWKRG RI FRQVWUXFWLRQ ��
��� $FFHVVLELOLW\ IRU PDLQWHQDQFH DQG XVH ��
��� &RQQHFWLRQV WR WKH JDV DQG ZDWHU SLSHV ��
��� )OXH V\VWHP ��
��� 6RXQGQHVV ��
��� 6XSSO\ RI FRPEXVWLRQ DLU DQG HYDFXDWLRQ RI WKH FRPEXVWLRQ SURGXFWV ��
��� $VVHPEO\ ��
��� (OHFWULFDO HTXLSPHQW ��
��� 2SHUDWLRQDO VDIHW\ LQ WKH HYHQW RI IOXFWXDWLRQ� LQWHUUXSWLRQ DQG
UHVWRUDWLRQ RI WKH DX[LOLDU\ HQHUJ\ ��
���� &RQILUPDWLRQ RI RSHUDWLRQ ��
���� 5HTXLUHPHQWV IRU DGMXVWLQJ� FRQWURO DQG VDIHW\ GHYLFHV ��
���� %XUQHUV ��
� 7HVW FRQGLWLRQV ��
��� 7HVW JDVHV ��
��� &RQGLWLRQV RI WHVW ��
� 5HTXLUHPHQWV DQG WHVW PHWKRGV ��
��� 6RXQGQHVV ��
��� +HDW LQSXW ��
��� /LPLWLQJ WHPSHUDWXUHV ��
��� ,JQLWLRQ�FURVV OLJKWLQJ DQG IODPH�VWDELOLW\ ��
��� 'HOD\HG LJQLWLRQ ��
��� &RQWURO GHYLFHV ��
��� &RPEXVWLRQ ��
��� /LQW DVVHVVPHQW ��
��� *XDUGLQJ �)LUHV RQO\� ��
���� 6SLOODJH PRQLWRULQJ ��
���� &\FOLF XVH WHVW ¦ ILUH RQO\ ��
���� 3URGXFWV FOHDUDQFH ��
���� )ODPH VXSHUYLVLRQ GHYLFH ��
���� 8VHIXO HIILFLHQF\ DW QRPLQDO KHDW LQSXW ��
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3DJH
���� 8VHIXO HIILFLHQF\ DW SDUW ORDG �EDFN ERLOHU RQO\� ��
���� +\GUDXOLF UHVLVWDQFH ��
���� 6WDELOLW\ RI WKH ILUH ��
���� 7KHUPRVWDWV DQG ZDWHU WHPSHUDWXUH OLPLWLQJ GHYLFHV ��
� 0DUNLQJ DQG LQVWUXFWLRQV ��
��� *HQHUDO ��
��� $SSOLDQFH PDUNLQJ ��
��� 'UHVV JXDUG ��
��� :DUQLQJ ODEHOV ��
��� 3DFNDJLQJ ��
��� 1DPH EDGJH ��
��� 8VHU LQVWUXFWLRQV ��
��� ,QVWDOODWLRQ LQVWUXFWLRQV ��
��� &RQYHUVLRQ LQVWUXFWLRQV ��

$QQH[ $ �QRUPDWLYH� /LQW ¦ 0HWKRG RI WHVW IRU UHVLVWDQFH WR DLUERUQH OLQW ��
$QQH[ % �LQIRUPDWLYH� &RPSRVLWLRQ RI WKH JDV FLUFXLW ��
$QQH[ & �LQIRUPDWLYH� *$' HVVHQWLDO UHTXLUHPHQWV JXLGH ��

%LEOLRJUDSK\ ��

)LJXUH � ¦ 7HVW ER[ DQG IOXH ��
)LJXUH � ¦ &ROOHFWLQJ KRRG ��
)LJXUH � ¦ $SSDUDWXV IRU PHDVXULQJ IORRU DQG ZDOO WHPSHUDWXUHV ��
)LJXUH � ¦ 3UREH IRU GUHVV JXDUG WHVW ��
)LJXUH � ¦ $WPRVSKHUH VHQVLQJ WHVW URRP ��
)LJXUH � ¦ *DV ILUH HIILFLHQF\ WHVW ULJ ��
)LJXUH � ¦ 6HDOLQJ SODWH ��
)LJXUH � ¦ 6DPSOLQJ SUREH ��
)LJXUH � ¦ 0HDQ VSHFLILF KHDW RI FRPEXVWLRQ SURGXFWV ��
)LJXUH �� ¦ %RLOHU WHVW ULJ ��
)LJXUH �� ¦ +\GUDXOLF UHVLVWDQFH ��
)LJXUH �� ¦ 3RVLWLRQ RI EDIIOH ZLWK UHVSHFW WR OLQW JHQHUDWRU RXWOHW GXFW ��
)LJXUH �� ¦ /LQW JHQHUDWRU ��
)LJXUH �� ¦ /LQW ILOWHU ��
)LJXUH %�� ¦ 'LUHFW LJQLWLRQ RI WKH PDLQ EXUQHU ��
)LJXUH %�� ¦ ,JQLWLRQ RI WKH PDLQ EXUQHU E\ DQ LJQLWLRQ EXUQHU 
�VHH &ODXVH ������ ��
)LJXUH %�� ¦ $OWHUQDWLQJ LJQLWLRQ EXUQHU ��

7DEOH � ¦ &ODVVLILFDWLRQ RI JDVHV �
7DEOH � ¦ *DV YDOYHV IRU VHPL�DXWRPDWLF FRQWURO V\VWHPV ��
7DEOH � ¦ *DV YDOYHV IRU DXWRPDWLF FRQWURO V\VWHPV ZLWK VWDUW�JDV LJQLWLRQ ��
7DEOH � ¦ &KDUDFWHULVWLFV RI WKH WHVW JDVHV JDV GU\ DW �� &
DQG �������� PEDU ��
7DEOH � ¦ 7KH FDORULILF YDOXHV RI WKH WKLUG IDPLO\ WHVW JDVHV ��
7DEOH � ¦ 7HVW SUHVVXUH �PEDU� ��
7DEOH � ¦ �&2��1 IRU WHVW JDVHV ��
7DEOH � ¦ 3URGXFWV GLVFKDUJH WLPHV ��
7DEOH � ¦ *DV ILUH HIILFLHQF\ ��
7DEOH �� ¦ 7HVW JDV GDWD ��
7DEOH �� ¦ 8VHIXO ERLOHU HIILFLHQF\ ��
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)RUHZRUG

7KLV VWDQGDUG KDV EHHQ SUHSDUHG XQGHU WKH GLUHFWLRQ RI WKH (QJLQHHULQJ 6HFWLRQ 
%RDUG� (��� DQG LV D UHYLVLRQ RI %6 ����������� DQG %6 ������������ DOO RI ZKLFK
ZLOO EH ZLWKGUDZQ� RQ SXEOLFDWLRQ RI WKLV VWDQGDUG�

0DWWHUV UHODWHG WR TXDOLW\ DVVXUDQFH V\VWHPV� WHVWV GXULQJ SURGXFWLRQ DQG WR
FHUWLILFDWHV RI FRQIRUPLW\ RI DX[LOLDU\ GHYLFHV DUH QRW GHDOW ZLWK�

7KH WHVW JDVHV� WHVW SUHVVXUHV DQG DSSOLDQFH FDWHJRULHV VSHFLILHG LQ WKLV VWDQGDUG
DUH LQ DFFRUGDQFH ZLWK WKRVH VSHFLILHG LQ %6 (1 ����

$ *XLGH WR WKH FODXVHV RI WKLV %ULWLVK 6WDQGDUG DGGUHVVLQJ WKH (VVHQWLDO
5HTXLUHPHQWV RI WKH *DV $SSOLDQFH 'LUHFWLYH �*$'� LV JLYHQ LQ $QQH[ &�

,Q SDUWLFXODU DWWHQWLRQ LV GUDZQ WR WKH IROORZLQJ�

7KH *DV $SSOLDQFHV �6DIHW\� 5HJXODWLRQV ���� 6, 1R� ����>�@�

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

&RPSOLDQFH ZLWK D %ULWLVK 6WDQGDUG GRHV QRW RI LWVHOI FRQIHU LPPXQLW\
IURP OHJDO REOLJDWLRQV�

6XPPDU\ RI SDJHV

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



LY EODQN
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� 6FRSH

7KLV VWDQGDUG VSHFLILHV WKH UHTXLUHPHQWV DQG PHWKRGV RI WHVW IRU WKH FRQVWUXFWLRQ� VDIHW\� SHUIRUPDQFH�
FODVVLILFDWLRQ DQG PDUNLQJ RI JDV�ILUHG DSSOLDQFHV FRQVLVWLQJ RI D EDFN ERLOHU DQG D JDV ILUH� 7KHVH
DSSOLDQFHV DUH LQWHQGHG IRU LQVWDOODWLRQ ZLWK D JRYHUQHG RU UHJXODWHG JDV VXSSO\�

7KLV VWDQGDUG DSSOLHV WR RSHQ IOXHG DSSOLDQFHV XVLQJ �QG DQG�RU �UG IDPLO\ JDVHV RQO\�

7KLV VWDQGDUG GRHV QRW DSSO\ WR�

¦ EDFN FLUFXODWRUV�

¦ FDWDO\WLF FRPEXVWLRQ DSSOLDQFHV�

¦ DSSOLDQFHV LQ ZKLFK WKH VXSSO\ RI FRPEXVWLRQ DLU� RU WKH PRYHPHQW RI FRQYHFWHG DLU� LV DFKLHYHG E\
PHFKDQLFDO PHDQV�

¦ DSSOLDQFHV LQWHQGHG IRU GLUHFW KHDWLQJ RI VDQLWDU\ ZDWHU�

¦ JDV ILUHV ZLWK D UDQJH�UDWLQJ FDSDELOLW\�

7KLV VWDQGDUG RQO\ FRYHUV W\SH WHVWLQJ�

� 1RUPDWLYH UHIHUHQFHV
7KH IROORZLQJ UHIHUHQFHG GRFXPHQWV DUH LQGLVSHQVLEOH 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 ���������� *ORVVDU\ RI WHUPV XVHG LQ WKH JDV LQGXVWU\�

%6 ������������ 6DIHW\ RI GRPHVWLF JDV DSSOLDQFHV ¦ &RPELQHG DSSOLDQFHV� *DV ILUH�EDFN ERLOHU�

%6 (1 �������� 3UHVVXUH JRYHUQRUV IRU JDV DSSOLDQFHV�

%6 (1 ��������� 6SHFLILFDWLRQ IRU IODPH VXSHUYLVLRQ GHYLFHV IRU JDV�EXUQLQJ DSSOLDQFHV ¦
7KHUPRHOHFWULF W\SHV�

%6 (1 ��������� 0XOWLIXQFWLRQDO FRQWUROV IRU JDV EXUQLQJ DSSOLDQFHV�

%6 (1 ��������� $XWRPDWLF VKXW�RII YDOYHV IRU JDV EXUQHUV DQG JDV DSSOLDQFHV�

%6 (1 ��������� 0HFKDQLFDO WKHUPRVWDWV IRU JDV EXUQLQJ DSSOLDQFHV�

%6 (1 ��������� $XWRPDWLF JDV EXUQHU FRQWURO V\VWHPV IRU JDV EXUQHUV DQG JDV�EXUQLQJ DSSOLDQFHV ZLWK RU 
ZLWKRXW IDQV�

%6 (1 ��������� 6SHFLILFDWLRQ IRU WHVW JDVHV� WHVW SUHVVXUHV DQG FDWHJRULHV RI DSSOLDQFHV� IRU JDV DSSOLDQFHV�

%6 (1 ��������� 6SHFLILFDWLRQ IRU GHGLFDWHG OLTXLILHG SHWUROHXP JDV DSSOLDQFHV ¦ ,QGHSHQGHQW KRWSODWHV� 
LQFOXGLQJ WKRVH LQFRUSRUDWLQJ D JULOO IRU RXWGRRU XVH�

%6 (1 ����������� (OHFWULFDO HTXLSPHQW RI QRQ�HOHFWULF DSSOLDQFHV IRU KRXVHKROG DQG VLPLODU SURSRVHV ¦
6DIHW\ UHTXLUHPHQWV�

%6 (1 ��������������� 6SHFLILFDWLRQ IRU DXWRPDWLF HOHFWULFDO FRQWUROV IRU KRXVHKROG DQG VLPLODU XVH ¦
3DUWLFXODU UHTXLUHPHQWV ¦ 3DUWLFXODU UHTXLUHPHQWV IRU WHPSHUDWXUH VHQVLQJ FRQWUROV�

,(& ��������� 6SULQJ RSHUDWHG LPSDFW WHVW DSSDUDWXV DQG LWV FDOLEUDWLRQ�

,62 ��������� 3LSH WKUHDGV ZKHUH SUHVVXUH�WLJKW MRLQWV DUH PDGH RQ WKH WKUHDGV ¦ 3DUW �� 'LPHQVLRQV�
WROHUDQFHV DQG GHVLJQDWLRQ�

,62 ����������� 3LSH WKUHDGV ZKHUH SUHVVXUH�WLJKW MRLQWV DUH QRW PDGH RQ WKH WKUHDGV ¦ 3DUW �� 'LPHQVLRQV� 
WROHUDQFHV DQG GHVLJQDWLRQ�

,62 ����������� 3LSH WKUHDGV ZKHUH SUHVVXUH�WLJKW MRLQWV DUH QRW PDGH RQ WKH WKUHDGV ¦ 3DUW �� 9HULILFDWLRQ
E\ PHDQV RI OLPLW JDXJHV�

,62 ��������� &RSSHU WXEHV RI FLUFXODWLRQ VHFWLRQ ¦ 'LPHQVLRQV�

,62 ������������ 0HWDOOLF IODQJHV ¦ 3DUW �� 6WHHO IODQJHV�

,62 ������������ 0HWDOOLF IODQJHV ¦ 3DUW �� &DVW LURQ IODQJHV

,62 ������������ 0HWDOOLF IODQJHV ¦ 3DUW �� &RSSHU DOOR\ DQG FRPSRVLWH IODQJHV�
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� 7HUPV DQG 'HILQLWLRQV

)RU WKH SXUSRVHV RI WKLV VWDQGDUG WKH IROORZLQJ GHILQLWLRQV WRJHWKHU ZLWK WKRVH RI %6 ����� DSSO\�

��� $SSOLDQFH DQG SDUWV

����� 
DSSOLDQFH
D FRPELQDWLRQ RI D EDFN ERLOHU DQG D JDV ILUH

����� 
EDFN ERLOHU
D ZDWHU KHDWLQJ XQLW GHVLJQHG WR ILW LQWR D EXLOGHUV RSHQLQJ WR SURYLGH FHQWUDO KHDWLQJ RU FHQWUDO KHDWLQJ 
DQG GRPHVWLF KRW ZDWHU

����� 
JDV ILUH
WKDW SDUW RI WKH DSSOLDQFH WKDW KDV D IXQFWLRQ VLPLODU WR WKRVH ZLWKLQ WKH VFRSH RI %6 (1 �������� RU 
%6 �����������

����� 
FORVHG IURQWHG JDV ILUH
D JDV ILUH ZKLFK GRHV QRW KDYH H[SRVHG IODPHV RU H[SRVHG LQFDQGHVFHQW DUHDV

����� 
OLYH IXHO HIIHFW ILUH �/)(�
JDV ILUHG DSSOLDQFH GHVLJQHG WR KHDW D URRP PDLQO\ E\ WKH HPLVVLRQ RI DLU KHDWHG E\ FRQYHFWLRQ� 6XFK DQ
DSSOLDQFH DOVR FRQWDLQV UDGLDQW HOHPHQWV GHVLJQHG WR VLPXODWH D VROLG IXHO ILUH EHG� ,W LV GHVLJQHG WR EH 
PRXQWHG RQ D KHDUWK� IORRU RU ZDOO

����� 
EDFN FLUFXODWRU��

D ZDWHU KHDWHU XQLW GHVLJQHG WR ILW LQWR D ILUHSODFH UHFHVV LQWHQGHG SULPDULO\ IRU WKH VXSSO\ RI GRPHVWLF KRW
ZDWHU LQ FRQMXQFWLRQ ZLWK D VHSDUDWH VWRUDJH YHVVHO DQG IRU RSHUDWLRQ E\ JUDYLW\ FLUFXODWLRQ ZLWK D UDWHG
KHDW LQSXW QRW H[FHHGLQJ ��� N: QHW

��� 3DUWV RI WKH DSSOLDQFH FRQYH\LQJ JDV WR WKH EXUQHUV

����� 
JDV FLUFXLW
WKH SDUWV RI WKH DSSOLDQFH FRQYH\LQJ JDV WR WKH EXUQHUV

����� 
LQOHW FRQQHFWLRQ
WKH SDUW RI WKH DSSOLDQFH LQWHQGHG WR EH FRQQHFWHG WR WKH JDV VXSSO\

����� 
PHFKDQLFDO MRLQW �PHFKDQLFDO PHDQV RI REWDLQLQJ VRXQGQHVV�
D PHDQV RI DVVXULQJ WKH VRXQGQHVV RI DQ DVVHPEO\ RI VHYHUDO �JHQHUDOO\ PHWDOOLF� SDUWV ZLWKRXW WKH XVH RI
OLTXLGV� SDVWHV� WDSHV� HWF� 7KHUH DUH� IRU H[DPSOH�
¦ PHWDO WR PHWDO MRLQWV�
¦ FRQLFDO MRLQWV�
¦ WRURLGDO VHDOLQJ ULQJV�
¦ IODW MRLQWV

����� 
UHVWULFWRU
GHYLFH ZLWK DQ RULILFH� ZKLFK LV SODFHG LQ WKH JDV FLUFXLW VR DV WR FUHDWH D SUHVVXUH GURS DQG WKXV UHGXFH WKH 
JDV SUHVVXUH DW WKH EXUQHU WR D SUHGHWHUPLQHG YDOXH IRU D JLYHQ VXSSO\ SUHVVXUH DQG UDWH

�� %DFN FLUFXODWRUV DUH QRW FRYHUHG E\ WKLV VWDQGDUG�
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�����  
VJDV UDWH DGMXVWHU
FRPSRQHQW DOORZLQJ WKH JDV UDWH RI WKH EXUQHU WR EH EURXJKW WR D SUHGHWHUPLQHG YDOXH DFFRUGLQJ WR WKH
VXSSO\ FRQGLWLRQV�

WKH DGMXVWPHQW PD\ EH SURJUHVVLYH �VFUHZ DGMXVWHU� RU GLVFRQWLQXRXV �FKDQJLQJ UHVWULFWRUV��

WKH DGMXVWHU RI DQ DGMXVWDEOH JRYHUQRU LV UHJDUGHG DV D JDV UDWH DGMXVWHU�

LI� DIWHU WKH PDQXIDFWXUHU RU LQVWDOOHU KDV DGMXVWHG DQ DGMXVWHU LW LV LPPRELOL]HG LQ WKLV SRVLWLRQ E\ VRPH
PHDQV VXFK DV D VFUHZ� HWF�� LW LV VDLG WKDW WKH DGMXVWHU LV §VHW¨ LQ WKLV SRVLWLRQ

�����  
VHDOLQJ DQ DGMXVWHU
SURFHGXUH E\ ZKLFK DIWHU VHWWLQJ DQ DGMXVWHU� PDWHULDO LV DGGHG VXFK WKDW DQ\ DWWHPSW WR DOWHU WKH VHWWLQJ
LV DSSDUHQW

IDFWRU\ VHDOHG SUHVHW DGMXVWHU� RWKHU WKDQ WKH DGMXVWHU RI D SUHVVXUH JRYHUQRU� LV FRQVLGHUHG WR EH
QRQ�H[LVWHQW�

D SUHVVXUH JRYHUQRU LV FRQVLGHUHG WR EH QRQ�H[LVWHQW LI LW KDV EHHQ IDFWRU\ VHDOHG VXFK WKDW LW FDQQRW IXQFWLRQ 
DV D SUHVVXUH JRYHUQRU�

�����  
SXWWLQJ DQ DGMXVWHU RU D FRQWURO RXW RI VHUYLFH
DGMXVWHU RU D FRQWURO �RI WHPSHUDWXUH� SUHVVXUH� HWF�� LV VDLG WR EH §SXW RXW RI DFWLRQ¨ LI LW LV VHDOHG LQ D 
SRVLWLRQ VXFK WKDW WKH DSSOLDQFH WKHQ IXQFWLRQV DV LI WKH GHYLFH KDG EHHQ UHPRYHG

�����  
JDV UDWH FRQWURO��

FRPSRQHQW DOORZLQJ WKH XVHU WR RSHQ� FORVH RU DGMXVW WKH JDV VXSSO\ WR RQH RU PRUH EXUQHUV

�����  
UDQJH�UDWLQJ GHYLFH
FRPSRQHQW RQ WKH DSSOLDQFH LQWHQGHG WR EH XVHG E\ WKH LQVWDOOHU WR DGMXVW WKH QRPLQDO KHDW LQSXW RI WKH
DSSOLDQFH� ZLWKLQ WKH UDQJH RI PD[LPXP DQG PLQLPXP KHDW LQSXWV VWDWHG E\ WKH PDQXIDFWXUHU� WR VXLW WKH 
DFWXDO KHDW UHTXLUHPHQWV RI WKH LQVWDOODWLRQ

������ 
LQMHFWRU
FRPSRQHQW WKDW DGPLWV WKH JDV LQWR D EXUQHU

��� 7KH EXUQHU

����� 
PDLQ EXUQHU
EXUQHU WKDW LV LQWHQGHG WR DVVXUH WKH WKHUPDO IXQFWLRQ RI WKH DSSOLDQFH DQG LV JHQHUDOO\ FDOOHG WKH EXUQHU

�����  
IXHO HIIHFW EXUQHU
EXUQHU WKDW VLPXODWHV D VROLG IXHO IODPH� 7KH IODPHV SDVV WKURXJK D VLPXODWHG VROLG IXHO EHG

�����  
LJQLWLRQ GHYLFH
DQ\ PHDQV �IODPH� HOHFWULFDO LJQLWLRQ GHYLFH RU RWKHU GHYLFH� XVHG WR LJQLWH WKH JDV DW DQ LJQLWLRQ EXUQHU RU
PDLQ EXUQHU

�����  
LJQLWLRQ EXUQHU
D VPDOO EXUQHU ZKRVH IODPH LV LQWHQGHG WR LJQLWH D PDLQ EXUQHU

�� 7KLV GHYLFH PD\ EH D §7DS¨�
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����� 
LJQLWLRQ VDIHW\ WLPH
WLPH WKDW HODSVHV EHWZHHQ WKH RUGHU WR RSHQ WKH JDV VXSSO\ WR WKH EXUQHU DQG WKH JDV VXSSO\ EHLQJ VKXW RII 
LQ WKH HYHQW WKDW QR IODPH KDV EHHQ GHWHFWHG

����� 
H[WLQFWLRQ VDIHW\ WLPH
WLPH WKDW HODSVHV EHWZHHQ H[WLQFWLRQ RI WKH VXSHUYLVHG IODPH DQG WKH RUGHU WR VKXW RII WKH JDV VXSSO\ WR WKH
EXUQHU

����� 
IL[HG SULPDU\ DHUDWLRQ UHVWULFWRU
GHYLFH FRQWDLQLQJ D UHVWULFWLRQ RI IL[HG FURVV�VHFWLRQ ZKLFK OLPLWV WKH VXSSO\ RI DLU WR D EXUQHU

����� 
QRQ�YRODWLOH ORFNRXW
VKXWGRZQ FRQGLWLRQ VXFK WKDW D VWDUW FDQ RQO\ EH DFFRPSOLVKHG E\ D PDQXDO UHVHW

����� 
YRODWLOH ORFNRXW
VKXWGRZQ FRQGLWLRQ VXFK WKDW D VWDUW FDQ RQO\ EH DFFRPSOLVKHG E\ UHVWRUDWLRQ RI WKH HOHFWULFDO VXSSO\ DIWHU
LWV ORVV

������ 
GH�HQHUJL]HG WR WULS SULQFLSOH
SULQFLSOH DFFRUGLQJ WR ZKLFK QHLWKHU DX[LOLDU\ HQHUJ\ QRU H[WHUQDO DFWLRQ LV UHTXLUHG WR DFWLYDWH D VDIHW\
GHYLFH

��� %XUQHU FRQWURO V\VWHPV

����� 
PDQXDOO\ RSHUDWHG EXUQHU FRQWURO V\VWHP
FRQWURO V\VWHP IRU DQ DSSOLDQFH LQ ZKLFK PDQXDO LQWHUYHQWLRQ E\ WKH XVHU LV QHFHVVDU\ WR WXUQ RQ WKH 
DSSOLDQFH� WR LJQLWH WKH LJQLWLRQ EXUQHU� LI DQ\� DQG WKH PDLQ EXUQHU� WR YDU\ WKH KHDW LQSXW RI WKH PDLQ
EXUQHU DQG WR VKXW RII WKH DSSOLDQFH

����� 
VHPL�DXWRPDWLF EXUQHU FRQWURO V\VWHP
FRQWURO V\VWHP IRU DQ DSSOLDQFH LQ ZKLFK PDQXDO LQWHUYHQWLRQ E\ WKH XVHU LV QHFHVVDU\ WR WXUQ DQG LJQLWH D
SHUPDQHQW LJQLWLRQ EXUQHU� ,JQLWLRQ� IURP WKLV LJQLWLRQ EXUQHU� FRQWURO DQG H[WLQFWLRQ RI WKH PDLQ EXUQHU 
LV FDUULHG RXW DXWRPDWLFDOO\ ZLWKRXW WKH QHHG IRU PDQXDO LQWHUYHQWLRQ

����� 
DXWRPDWLF FRQWURO V\VWHP
V\VWHP FRPSULVLQJ DW OHDVW D SURJUDPPLQJ XQLW DQG DOO WKH HOHPHQWV RI D IODPH GHWHFWRU GHYLFH� 7KH YDULRXV
IXQFWLRQV RI DQ DXWRPDWLF EXUQHU FRQWURO V\VWHP PD\ EH LQ RQH RU PRUH KRXVLQJV

����� 
SURJUDPPLQJ XQLW
GHYLFH ZKLFK UHDFWV WR VLJQDOV IURP FRQWURO DQG VDIHW\ GHYLFHV� JLYHV FRQWURO FRPPDQGV� FRQWUROV WKH
VWDUW�XS VHTXHQFH� DQG VXSHUYLVHV WKH EXUQHU VKXW�GRZQ DQG ORFN�RXW� ,W IROORZV D SUHGHWHUPLQHG VHTXHQFH
RI DFWLRQV DQG DOZD\V RSHUDWHV LQ FRQMXQFWLRQ ZLWK D IODPH GHWHFWRU GHYLFH

��� &RQVWUXFWLRQ

����� 
EXLOGHUV RSHQLQJ
HQFORVXUH FRQVWUXFWHG E\ WKH EXLOGHU WR DFFRPPRGDWH ILUHSODFH FRPSRQHQWV

����� 
GUDXJKW GLYHUWHU
GHYLFH SODFHG LQ WKH FRPEXVWLRQ SURGXFWV FLUFXLW WR UHGXFH WKH LQIOXHQFH RI IOXH�SXOO DQG GRZQ�GUDXJKW RQ 
WKH EXUQHU SHUIRUPDQFH DQG FRPEXVWLRQ



%6 �����������

� %6, �� -XQH ���� �

�����  
ZRUNLQJ VXUIDFHV
WKRVH SDUWV RI DQ DSSOLDQFH ZKRVH PDLQ IXQFWLRQ LV WR FRQWULEXWH WR WKH KHDWLQJ RI WKH URRP DQG ZKLFK DUH
WKHUHIRUH DW D KLJK WHPSHUDWXUH� IRU H[DPSOH UHIUDFWRULHV DQG UDGLDQWV� $OVR WKRVH SDUWV ZKLFK GXH WR WKHLU
IXQFWLRQ RU SRVLWLRQ DUH DW KLJK WHPSHUDWXUH� IRU H[DPSOH GUHVV JXDUGV DQG RXWOHW JULOOHV
127( � $Q\ SRLQW ZLWKLQ �� PP RI D ZRUNLQJ VXUIDFH VKRXOG EH FRQVLGHUHG SDUW RI WKDW ZRUNLQJ VXUIDFH�

127( � 6XUIDFHV ZLWKLQ �� PP RI SDUWV WKDW KDYH WR EH PDQLSXODWHG GXULQJ QRUPDO RSHUDWLRQ RI WKH DSSOLDQFH FDQQRW EH FRQVLGHUHG
DV ZRUNLQJ VXUIDFHV�

��� $X[LOLDU\ HTXLSPHQW

����� 
SUHVVXUH JRYHUQRU
GHYLFH ZKLFK PDLQWDLQV WKH GRZQVWUHDP SUHVVXUH FRQVWDQW WR ZLWKLQ IL[HG OLPLWV LQGHSHQGHQW RI YDULDWLRQV� 
ZLWKLQ D JLYHQ UDQJH� RI WKH XSVWUHDP SUHVVXUH DQG WKH JDV UDWH

�����  
IODPH VXSHUYLVLRQ GHYLFH
GHYLFH WKDW� LQ UHVSRQVH WR D VLJQDO IURP WKH IODPH GHWHFWRU� NHHSV WKH JDV VXSSO\ RSHQ DQG FORVHV LW LQ WKH
DEVHQFH RI WKH VXSHUYLVHG IODPH

�����  
FRQWURO NQRE
FRPSRQHQW GHVLJQHG WR EH PRYHG E\ KDQG WR RSHUDWH DQ DSSOLDQFH FRQWURO �WDS� WKHUPRVWDW� HWF��

�����  
FRQWURO WKHUPRVWDW
GHYLFH HQDEOLQJ D WHPSHUDWXUH WR EH NHSW DXWRPDWLFDOO\� ZLWKLQ D UDQJH� DW D SUHGHWHUPLQHG YDOXH

�����  
DGMXVWDEOH FRQWURO WKHUPRVWDW
FRQWURO WKHUPRVWDW WKDW SHUPLWV WKH XVHU WR REWDLQ VHWWLQJ WHPSHUDWXUHV EHWZHHQ D PLQLPXP DQG D
PD[LPXP YDOXH

�����  
VDIHW\ WHPSHUDWXUH OLPLWHU
GHYLFH WKDW FDXVHV VDIHW\ VKXWGRZQ DQG QRQ�YRODWLOH ORFNRXW VR DV WR SUHYHQW WKH ZDWHU WHPSHUDWXUH 
H[FHHGLQJ D SUHVHW OLPLW

�����  
WHPSHUDWXUH VHQVLQJ HOHPHQW
FRPSRQHQW WKDW GHWHFWV WKH WHPSHUDWXUH RI WKH HQYLURQPHQW WR EH VXSHUYLVHG RU FRQWUROOHG

�����  
RYHUKHDW FXW�RII GHYLFH
GHYLFH WKDW FDXVHV VDIHW\ VKXWGRZQ DQG QRQ�YRODWLOH ORFNRXW EHIRUH WKH DSSOLDQFH LV GDPDJHG DQG�RU EHIRUH
VDIHW\ LV FRPSURPLVHG

��� *DVHV

�����  
QHW FDORULILF YDOXH �QHW &�9��
TXDQWLW\ RI KHDW SURGXFHG E\ WKH FRPSOHWH FRPEXVWLRQ� DW D FRQVWDQW SUHVVXUH RI � ������ PEDU��� RI XQLW 
YROXPH RU PDVV RI JDV� WKH FRQVWLWXHQWV RI WKH FRPEXVWLEOH PL[WXUH EHLQJ LQLWLDOO\ DW �� &� � ������ PEDU�
WKH SURGXFWV RI FRPEXVWLRQ EHLQJ EURXJKW EDFN WR WKH VDPH FRQGLWLRQV DQG WKH ZDWHU SURGXFHG E\
FRPEXVWLRQ EHLQJ DVVXPHG WR EH UHWDLQHG LQ WKH YDSRXU VWDWH

3UDFWLFDO XQLWV� 0-�P�� 0-�NJ      6\PERO� +L

��  � EDU   ��� 3D
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����� 
JURVV FDORULILF YDOXH �JURVV &�9��
TXDQWLW\ RI KHDW SURGXFHG E\ WKH FRPEXVWLRQ� DW D FRQVWDQW SUHVVXUH� RI XQLW YROXPH RU PDVV RI WKH JDV 
FRQVLGHUHG� WKH FRPEXVWLRQ ZDWHU EHLQJ FRQGHQVHG� XQGHU VWDQGDUG UHIHUHQFH FRQGLWLRQV RI �� &� ����� EDU

3UDFWLFDO XQLWV� 0-�P�� 0-�NJ 6\PERO� +V

����� 
UHODWLYH GHQVLW\
UDWLR RI WKH PDVVHV RI HTXDO YROXPHV RI GU\ JDV DQG GU\ DLU DW WKH VDPH FRQGLWLRQV RI WHPSHUDWXUH DQG
SUHVVXUH

   6\PERO� G

����� :REEH LQGH[

������� 
QHW ZREEH LQGH[
UDWLR RI WKH QHW FDORULILF YDOXH RI D JDV SHU XQLW YROXPH DQG WKH VTXDUH URRW RI LWV UHODWLYH GHQVLW\ XQGHU WKH 
VDPH UHIHUHQFH FRQGLWLRQV

8QLW� 0-�P� 6\PERO� :L

������� 
JURVV ZREEH LQGH[
UDWLR RI WKH JURVV FDORULILF YDOXH RI D JDV SHU XQLW YROXPH DQG WKH VTXDUH URRW RI LWV UHODWLYH GHQVLW\ XQGHU 
WKH VDPH UHIHUHQFH FRQGLWLRQV

8QLW� 0-�P� 6\PERO� :V

����� 
JDV SUHVVXUHV
DOO WKH SUHVVXUHV DUH VWDWLF SUHVVXUHV RI WKH PRYLQJ JDV� UHODWLYH WR WKH DWPRVSKHULF SUHVVXUH� PHDVXUHG DW
ULJKW DQJOHV WR WKH GLUHFWLRQ RI IORZ RI WKH JDV

8QLWV� PLOOLEDU �PEDU�

����� 
WHVW SUHVVXUHV
JDV SUHVVXUHV XVHG WR FKHFN WKH RSHUDWLRQDO FKDUDFWHULVWLFV RI DSSOLDQFHV XVLQJ FRPEXVWLEOH JDVHV� 7KH\
FRPSULVH QRUPDO DQG OLPLW SUHVVXUHV

8QLWV� PLOOLEDU �PEDU�

����� 
QRUPDO SUHVVXUH
SUHVVXUH XQGHU ZKLFK DSSOLDQFHV RSHUDWH XQGHU QRPLQDO FRQGLWLRQV ZKHQ VXSSOLHG ZLWK WKH FRUUHVSRQGLQJ
UHIHUHQFH JDV �VHH 7DEOH ��

  6\PERO SQ

����� 
OLPLW SUHVVXUHV
SUHVVXUHV UHSUHVHQWDWLYH RI WKH H[WUHPH YDULDWLRQV LQ WKH DSSOLDQFH VXSSO\ FRQGLWLRQ

����� 
VHWWLQJ SUHVVXUH
SUHVVXUH� PHDVXUHG DW WKH WHVW SRLQW� WKDW LV VSHFLILHG E\ WKH PDQXIDFWXUHU IRU WKH SXUSRVH RI DGMXVWLQJ WKH
DSSOLDQFH KHDW LQSXW

+L

G
�������

+V

G
�������
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��� $SSOLDQFH SHUIRUPDQFH

����� *DV UDWHV

�������  
YROXPHWULF IORZ UDWH
YROXPH RI JDV FRQVXPHG E\ WKH DSSOLDQFH LQ XQLW WLPH GXULQJ FRQWLQXRXV RSHUDWLRQ

8QLW� P��K

�������  
PDVV IORZ UDWH
PDVV RI JDV FRQVXPHG E\ WKH DSSOLDQFH LQ XQLW WLPH GXULQJ FRQWLQXRXV RSHUDWLRQ

8QLWV� NJ�K DQG� LI QHFHVVDU\� J�K

�������  
WKHUPDO HTXLOLEULXP
VWDWH RI WKHUPDO HTXLOLEULXP LV WKH RSHUDWLQJ VWDWH RI WKH DSSOLDQFH FRUUHVSRQGLQJ WR D SDUWLFXODU VHWWLQJ RI
WKH LQSXW� LQ ZKLFK WKH PHDVXUHG YDOXH RI WKH IOXH JDV WHPSHUDWXUH UHPDLQV VWHDG\ ZLWKLQ D WROHUDQFH RI
�� � RYHU D SHULRG RI �� PLQXWHV

����� ,QSXW

�������  
KHDW LQSXW
TXDQWLW\ RI HQHUJ\ XVHG LQ XQLW WLPH FRUUHVSRQGLQJ WR WKH YROXPHWULF UDWH RU WKH PDVV UDWHV� WKH FDORULILF
YDOXH XVHG EHLQJ QHW DQG H[SUHVVHG LQ NLORZDWWV��

8QLW� N:

�������  
QRPLQDO KHDW LQSXW��

WKH YDOXH RI WKH QHW KHDW LQSXW VWDWHG E\ WKH PDQXIDFWXUHU �VHH ����

8QLW� N:

�������  
PLQLPXP RSHUDWLRQDO UDWH

���������  
ERLOHU
ORZHVW KHDW LQSXW DW ZKLFK WKH ERLOHU LV LQWHQGHG WR RSHUDWH

���������  
JDV ILUH

D� IRU DQ\ EXUQHU RU VHFWLRQ RI D EXUQHU ZKLFK LV FRQWUROOHG E\ D WKHUPRVWDW� WKH E\SDVV UDWH�

E� IRU DQ\ EXUQHU ZKLFK LV PDQXDOO\ FRQWUROOHG DQG ZKLFK LV VXEGLYLGHG LQWR VHFWLRQV XQGHU FRQWURO RI D 
WDS �H�J� GXSOH[ EXUQHUV�� �� � RI WKH IXOO�RQ UDWH RI HDFK LQGLYLGXDO VHFWLRQ�

F� IRU DQ\ EXUQHU ZKLFK LV PDQXDOO\ FRQWUROOHG EXW ZKLFK LV QRW VXEGLYLGHG LQWR VHFWLRQV �L�H� VLPSOH[
EXUQHUV�� �� � RI WKH IXOO�RQ UDWH�

G� IRU DQ\ EXUQHU ZKHUH LW LV RQO\ SRVVLEOH WR REWDLQ FHUWDLQ SUHGHWHUPLQHG IL[HG VHWWLQJV� WKH ORZHVW IL[HG
VHWWLQJ�

�� 7KH KHDW LQSXW RQ JURVV FDORULILF YDOXH LV UHODWHG WR WKH QHW YDOXH IRU WKH UHIHUHQFH JDVHV DV IROORZV�
* �� JURVV YDOXH   �����  QHW YDOXH
* �� JURVV YDOXH   �����  QHW YDOXH�

�� $SSOLDQFHV ILWWHG ZLWK D UDQJH�UDWLQJ GHYLFH RSHUDWH DW D QRPLQDO KHDW LQSXW EHWZHHQ WKH PD[LPXP DQG PLQLPXP DGMXVWDEOH 
KHDW LQSXWV� 0RGXODWLQJ DSSOLDQFHV RSHUDWH EHWZHHQ WKH QRPLQDO KHDW LQSXW DQG WKH PLQLPXP FRQWUROOHG KHDW LQSXW�
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����� 
QRPLQDO RXWSXW
KHDW RXWSXW REWDLQHG ZLWK WKH UHIHUHQFH JDV DW QRPLQDO KHDW LQSXW� 7KLV RXWSXW LV GHFODUHG E\ WKH
PDQXIDFWXUHU IRU ERWK WKH EDFN ERLOHU DQG WKH JDV ILUH

8QLW� N:

����� (IILFLHQF\

������� 
ERLOHU HIILFLHQF\
UDWLR RI WKH XVHIXO ERLOHU RXWSXW WR WKH KHDW LQSXW PHDVXUHG ZLWK WKH ERLOHU RQO\ DOLJKW� H[SUHVVHG DV D
SHUFHQWDJH

������� 
ILUH HIILFLHQF\
UDWLR RI WKH XVHIXO ILUH RXWSXW WR WKH KHDW LQSXW PHDVXUHG ZLWK WKH ILUH RQO\ DOLJKW� H[SUHVVHG DV D
SHUFHQWDJH

��� *DV FRPEXVWLRQ

����� 
IODPH VWDELOLW\
WKH VWDWH RI WKH IODPHV UHVWLQJ LQ D VWDEOH PDQQHU� RQ WKH EXUQHU SRUWV RU WKH IODPH FRQWDFW DUHD SURYLGHG 
E\ WKH GHVLJQ� ZLWK QR IODPH OLIW RU OLJKW�EDFN

����� 
IODPH OLIW
SKHQRPHQRQ FKDUDFWHUL]HG E\ WKH WRWDO RU SDUWLDO OLIWLQJ RI WKH EDVH RI WKH IODPH IURP WKH EXUQHU SRUW RU WKH 
IODPH FRQWDFW DUHD SURYLGHG E\ WKH GHVLJQ

����� 
OLJKW�EDFN
SKHQRPHQRQ FKDUDFWHUL]HG E\ WKH HQWU\ RI D IODPH LQWR WKH ERG\ RI D EXUQHU

����� 
OLJKW�EDFN DW WKH LQMHFWRU
SKHQRPHQRQ FKDUDFWHUL]HG E\ LJQLWLRQ RI WKH JDV DW WKH LQMHFWRU HLWKHU� DV D UHVXOW RI WKH IODPH HQWHULQJ WKH
EXUQHU RU� E\ WKH SURSDJDWLRQ RI D IODPH DURXQG WKH RXWVLGH RI WKH EXUQHU

����� 
VRRWLQJ
SKHQRPHQRQ FKDUDFWHUL]HG E\ GHSRVLWV RI VRRW RQ WKH VXUIDFHV RI SDUWV RI WKH DSSOLDQFH LQ FRQWDFW ZLWK WKH
SURGXFWV RI FRPEXVWLRQ RU ZLWK WKH IODPH

����� 
\HOORZ WLSSLQJ
SKHQRPHQRQ FKDUDFWHUL]HG E\ WKH DSSHDUDQFH RI \HOORZ FRORXULQJ DW WKH WLS RI D EOXH IODPH

����� 
VWDUW JDV UDWH
IL[HG� UHVWULFWHG JDV IORZ UDWH DGPLWWHG HLWKHU WR D VHSDUDWH LJQLWLRQ EXUQHU RU WR WKH PDLQ EXUQHU GXULQJ 
VDIHW\ WLPH

����� 
VWDUW JDV IODPH
IODPH HVWDEOLVKHG DW WKH VWDUW�JDV UDWH HLWKHU DW WKH PDLQ EXUQHU RU D VHSDUDWH LJQLWLRQ EXUQHU

����� 
PDLQ JDV UDWH
JDV IORZ REWDLQHG ZLWK WKH EXUQHU FRQWUROV LQ WKHLU IXOO\ RSHQ SRVLWLRQ
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���� OLQW DVVHVVPHQW

IRU WKH SXUSRVHV RI OLQW DVVHVVPHQW WKH IROORZLQJ GHILQLWLRQV DSSO\�

D� DHUDWHG EXUQHU� $ EXUQHU LQ ZKLFK WKH JDV IORZLQJ WKURXJK D JDV LQMHFWRU LQGXFHV WKH SULPDU\ DLU IRU 
VXEVHTXHQW FRPEXVWLRQ�

E� QRQ�DHUDWHG EXUQHU� $ EXUQHU LQ ZKLFK WKH JDV LV EXUQHG ZLWKRXW SUHYLRXV PL[WXUH ZLWK DLU�

F� DLU LQOHW� $Q\ RSHQLQJ�V� LQ WKH ERLOHU FDVLQJ IRU WKH VXSSO\ RI DLU�

� &ODVVLILFDWLRQ RI DSSOLDQFHV

��� &ODVVLILFDWLRQ DFFRUGLQJ WR WKH QDWXUH RI WKH JDVHV XVHG �FDWHJRULHV�

����� *HQHUDO

)RU WKH SXUSRVHV RI WKLV VWDQGDUG� JDVHV VKDOO EH FODVVLILHG LQ DFFRUGDQFH ZLWK %6 (1 ���������

����� )DPLOLHV RI JDVHV

*DVHV DUH FODVVLILHG LQWR IDPLOLHV� SRVVLEO\ GLYLGHG LQWR JURXSV DFFRUGLQJ WR WKH YDOXH RI WKH :REEH LQGH[�
7DEOH � VSHFLILHV WKH IDPLOLHV DQG JURXSV RI JDV XVHG LQ WKLV VWDQGDUG�

7DEOH � ¦ &ODVVLILFDWLRQ RI JDVHV

����� &DWHJRULHV RI DSSOLDQFH
127( $SSOLDQFHV DUH FODVVLILHG LQ FDWHJRULHV DFFRUGLQJ WR WKH JDVHV WKDW WKH\ DUH GHVLJQHG WR XVH�

������� &DWHJRULHV ,

7KHVH FDWHJRULHV UHODWH WR DSSOLDQFHV GHVLJQHG H[FOXVLYHO\ WR XVH JDVHV RI D VLQJOH IDPLO\ DQG SRVVLEO\ RQO\
JDVHV RI D VLQJOH JURXS�

D� DSSOLDQFHV GHVLJQHG IRU XVH ZLWK VHFRQG IDPLO\ JDVHV�

FDWHJRU\ ,�+� $Q DSSOLDQFH IRU XVH ZLWK JDVHV LQ JURXS + RI WKH �QG IDPLO\ RQO\�

E� DSSOLDQFHV GHVLJQHG IRU XVH ZLWK WKLUG IDPLO\ JDVHV�

FDWHJRU\ ,�3� $Q DSSOLDQFH IRU XVH ZLWK JDVHV LQ JURXS 3 RI WKH �QG IDPLO\ RQO\ �SURSDQH��

������� &DWHJRULHV ,,

7KLV FDWHJRU\ UHODWHV WR DSSOLDQFHV GHVLJQHG IRU XVH ZLWK �QG DQG �UG IDPLO\ JDVHV�

¦ &DWHJRU\ ,,�+�3� $Q DSSOLDQFH FDSDEOH RI XVLQJ JDVHV RI JURXS + RI WKH VHFRQG IDPLO\ DQG JDVHV RI 
JURXS 3 RI WKH WKLUG IDPLO\� 7KH VHFRQG IDPLO\ JDVHV DUH XVHG XQGHU WKH VDPH FRQGLWLRQV DV IRU 
FDWHJRU\ ,�+� 7KH WKLUG IDPLO\ JDVHV DUH XVHG XQGHU WKH VDPH FRQGLWLRQV DV IRU FDWHJRU\ ,�3� 

��� &RQYHUVLRQ WR GLIIHUHQW JDVHV

:KHQ FRQYHUWLQJ IURP RQH JDV WR DQRWKHU� WKH PDQXIDFWXUHUªV LQVWUXFWLRQV VKDOO EH IROORZHG�

*DV IDPLOLHV DQG JURXSV *URVV :REEH LQGH[ DW �� & DQG � ������ PEDU �GU\�

0LQLPXP 0D[LPXP

6HFRQG IDPLO\
*URXS + ���� ����
7KLUG IDPLO\
*URXS 3 ���� ����
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� &RQVWUXFWLRQ

��� 0DWHULDOV DQG PHWKRG RI FRQVWUXFWLRQ

����� *HQHUDO

7KH TXDOLW\ DQG WKLFNQHVV RI WKH PDWHULDOV XVHG LQ WKH FRQVWUXFWLRQ RI WKH DSSOLDQFHV� DQG WKH PHWKRG RI
DVVHPEOLQJ WKH YDULRXV SDUWV� VKDOO EH VXFK WKDW WKH FRQVWUXFWLRQDO DQG SHUIRUPDQFH FKDUDFWHULVWLF DUH QRW
VLJQLILFDQWO\ DOWHUHG GXULQJ D UHDVRQDEOH OLIH DQG XQGHU QRUPDO FRQGLWLRQV RI LQVWDOODWLRQ DQG XVH�

,Q SDUWLFXODU� DOO WKH DSSOLDQFH FRPSRQHQWV VKDOO ZLWKVWDQG WKH PHFKDQLFDO� FKHPLFDO DQG WKHUPDO 
FRQGLWLRQV WR ZKLFK WKH\ PD\ EH VXEMHFWHG ZKHQ WKH DSSOLDQFH LV QRUPDOO\ XVHG�

0DWHULDOV GRZQVWUHDP RI WKH KHDW H[FKDQJHU VKDOO EH FRUURVLRQ�UHVLVWDQW RU EH SURWHFWHG DJDLQVW FRUURVLRQ�

����� 0DWHULDOV

$VEHVWRV RU DVEHVWRV FRQWDLQLQJ PDWHULDOV VKDOO QRW EH XVHG�

&DGPLXP VKDOO QRW EH XVHG LQ KLJK PHOWLQJ SRLQW VROGHUV�

&RSSHU VKDOO QRW EH XVHG IRU WKRVH SDUWV RI WKH JDV FLUFXLW ZKLFK H[FHHG ��� & ZKHQ WKH DSSOLDQFH LV LQ
QRUPDO XVH�

7KHUPDO RU DFRXVWLF LQVXODWLRQ VKDOO EH QRQ�FRPEXVWLEOH� VHFXUHO\ ORFDWHG DQG SURWHFWHG DJDLQVW
PHFKDQLFDO GDPDJH DQG FRQGHQVDWH�

��� $FFHVVLELOLW\ IRU PDLQWHQDQFH DQG XVH

$Q\ FRQWURO SODFHG LQ WKH JDV FLUFXLW VKDOO EH VR DUUDQJHG WKDW DQ\ DGMXVWPHQW� PDLQWHQDQFH RU H[FKDQJH 
LV HDV\�

8VHU UHPRYDEOH SDUWV VKDOO EH VR GHVLJQHG RU PDUNHG WKDW WKH\ DUH HDV\ WR UHDVVHPEOH FRUUHFWO\ DQG 
GLIILFXOW WR UHDVVHPEOH LQFRUUHFWO\�

,Q SDUWLFXODU� LW VKDOO EH SRVVLEOH WR FRPSOHWH DOO WKH RSHUDWLRQV RI UHPRYDO DQG UHDVVHPEO\ RI SDUWV ZKLFK
WKH XVHU KDV WR FDUU\ RXW LQ WKH FRXUVH RI URXWLQH PDLQWHQDQFH� DV H[SODLQHG LQ WKH XVHU LQVWUXFWLRQV� 
ZLWKRXW WKH DLG RI D WRRO�

5HPRYDEOH SDUWV VKDOO EH GLVPRXQWDEOH IRU PDLQWHQDQFH E\ D VHUYLFH HQJLQHHU XVLQJ RUGLQDU\ WRROV�

3DUWV WKDW DUH QRW LQWHQGHG WR EH UHPRYHG RU DGMXVWHG E\ WKH XVHU DQG WKDW RQ UHPRYDO� RU DGMXVWPHQW� PD\ 
UHVXOW LQ D KD]DUG� H�J� LQMHFWRU MHWV� VKDOO UHTXLUH WKH XVH RI WRROV IRU WKHLU UHPRYDO�

��� &RQQHFWLRQV WR WKH JDV DQG ZDWHU SLSHV

����� *HQHUDO

7KH DSSOLDQFH FRQQHFWLRQV VKDOO EH HDVLO\ DFFHVVLEOH� 7KH\ VKDOO EH FOHDUO\ LGHQWLILHG LQ WKH LQVWDOODWLRQ
LQVWUXFWLRQV DQG SRVVLEO\ RQ WKH DSSOLDQFH�

7KH FOHDUDQFH DURXQG WKH FRQQHFWLRQV� DIWHU UHPRYLQJ WKH FDVH LI QHFHVVDU\� VKDOO EH DGHTXDWH WR DOORZ HDV\
XVH RI WKH WRROV UHTXLUHG WR PDNH WKH FRQQHFWLRQ� ,W VKDOO EH SRVVLEOH WR PDNH DOO WKH FRQQHFWLRQV ZLWKRXW
VSHFLDO WRROV�

����� &RQQHFWLRQ WR WKH JDV SLSH

,W VKDOO EH SRVVLEOH WR FRQQHFW WKH DSSOLDQFH E\ ULJLG PHWDOOLF PHDQV WR WKH JDV VXSSO\ SLSH�

,I WKH DSSOLDQFH KDV D WKUHDGHG FRQQHFWLRQ� WKLV WKUHDG VKDOO FRQIRUP WR ,62 ���������� RU ,62 �������
,Q WKH ILUVW FDVH� WKH HQG RI WKH DSSOLDQFH LQOHW FRQQHFWLRQ VKDOO RIIHU D VXIILFLHQWO\ IODW DQQXODU VXUIDFH WR
DOORZ WKH XVH RI D VHDOLQJ ZDVKHU�

,I IODQJHV DUH XVHG� WKH\ VKDOO FRQIRUP WR ,62 ��������� DQG WKH PDQXIDFWXUHU VKDOO SURYLGH WKH FRXQWHU�
IODQJHV DQG VHDOLQJ JDVNHWV�
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����� :DWHU FRQQHFWLRQV

7KUHDGHG FRQQHFWLRQV VKDOO FRQIRUP WR ,62 ���������� RU ,62 ���������

,I WXEXODU FRSSHU FRQQHFWLRQV DUH XVHG� WKH FRQQHFWLQJ HQG RI WKH WXEH VKDOO FRQIRUP WR ,62 ���������

1RQ�PHWDOOLF PDWHULDOV VKDOO RQO\ EH XVHG LI LW LV HYLGHQW WKDW VXFK PDWHULDOV DUH ILW IRU SXUSRVH�

����� 'UDLQDJH

,I LW LV QRW SRVVLEOH WR GUDLQ WKH ERLOHU E\ PHDQV RI WKH ZDWHU FRQQHFWLRQV� WKH ERLOHU VKDOO KDYH D GHYLFH WR
HQDEOH LW WR EH GUDLQHG� ZKLFK FDQ EH RSHUDWHG E\ PHDQV RI D WRRO VXFK DV D VSDQQHU RU VFUHZGULYHU�

'LUHFWLRQV IRU GUDLQDJH VKDOO EH LQFOXGHG LQ WKH LQVWUXFWLRQV�

����� 3UHVVXUH WHVW SRLQWV

3UHVVXUH WHVW SRLQWV VKDOO EH SURYLGHG RQ WKH DSSOLDQFH IRU PHDVXUHPHQW RI WKH PDQXIDFWXUHU
V VWDWHG 
RSHUDWLQJ SUHVVXUHV� 7KH SUHVVXUH WHVW QLSSOHV VKDOO KDYH DQ H[WHUQDO GLDPHWHU RI PP� DQG D XVHIXO
OHQJWK RI DW OHDVW �� PP IRU FRQQHFWLRQ WR WXELQJ� 7KH GLDPHWHU RI WKH KROH LQ WKH WHVW SRLQW VKDOO EH QRW 
JUHDWHU WKDQ � PP DW LWV QDUURZHVW SRLQW�

,I HLWKHU WKH ILUH RU EDFN ERLOHU LV ILWWHG ZLWK D JRYHUQRU RU FRQWLQXRXV DFWLRQ JDV UDWH DGMXVWHU ZKLFK� LQ
DFFRUGDQFH ZLWK WKH PDQXIDFWXUHUªV LQVWUXFWLRQV� PD\ UHTXLUH DGMXVWPHQW� XSRQ LQVWDOODWLRQ RI WKH 
DSSOLDQFH� RU GXULQJ LWV FRQYHUVLRQ� WKHQ WKH ILUH RU ERLOHU FRQFHUQHG VKDOO EH ILWWHG ZLWK WZR SUHVVXUH WHVW
SRLQWV� 2QH WR PHDVXUH WKH SUHVVXUH XSVWUHDP RI DQ\ JRYHUQRU RU DGMXVWHU�� DQG WKH RWKHU WR PHDVXUH WKH
SUHVVXUH DIWHU WKH JRYHUQRU RU DGMXVWHU� XSVWUHDP RI WKH EXUQHU�

��� )OXH V\VWHP

7KH DSSOLDQFH VKDOO EH FDSDEOH RI�

D� GLUHFW FRQQHFWLRQ WR D URXQG IOXH SLSH RU WR D IOH[LEOH PHWDOOLF OLQHU� DQG�RU

E� FRQQHFWLRQ WR D VSHFLILHG GHVLJQ RI SUH�FDVW IOXH V\VWHP�

7KH DSSOLDQFH VKDOO EH SURYLGHG ZLWK D IOXH RXWOHW VRFNHW IRUP KDYLQJ D PLQLPXP GHSWK RI �� PP� ,W VKDOO 
EH HDVLO\ SRVVLEOH� GXULQJ LQVWDOODWLRQ LQ DFFRUGDQFH ZLWK WKH PDQXIDFWXUHUªV LQVWUXFWLRQV� WR PDNH DQG VHDO
WKH IOXH FRQQHFWLRQ IURP WKH IURQW RI� DQG LQVLGH� WKH ILUHSODFH UHFHVV�

��� 6RXQGQHVV

����� 6RXQGQHVV RI WKH JDV FLUFXLW

+ROHV IRU VFUHZV� VWXGV� HWF�� LQWHQGHG IRU WKH DVVHPEO\ RI FRPSRQHQWV VKDOO QRW RSHQ LQWR WKH JDVZD\V��� 
7KH UHVLGXDO ZDOO WKLFNQHVV VKDOO EH DW OHDVW � PP�

%UDFNHWV IRU VXSSRUWLQJ FRPSRQHQWV VKDOO QRW LQWHUSRVH LQWR DQ\ JDV�FDUU\LQJ MRLQWV�

7KH VRXQGQHVV RI FRPSRQHQWV DQG DVVHPEOLHV FRQQHFWHG WR WKH JDV FLUFXLW DQG OLNHO\ WR EH GLVPDQWOHG IRU 
URXWLQH PDLQWHQDQFH DW WKH FRQVXPHUªV SUHPLVHV ZLWK WKH H[FHSWLRQ RI JDV WDSV DQG FRFNV� VKDOO EH DVVXUHG 
E\ PHDQV RI PHFKDQLFDO MRLQWV� H�J� PHWDO WR PHWDO MRLQWV� 2�ULQJ MRLQWV RU SDFNLQJ� L�H� H[FOXGLQJ WKH XVH RI
DQ\ VHDOLQJ FRPSRXQG VXFK DV WDSH� PDVWLF RU SDVWH� 7KH VRXQGQHVV VKDOO EH PDLQWDLQHG DIWHU GLVPDQWOLQJ
DQG UHDVVHPEO\�

6HDOLQJ FRPSRXQGV PD\ EH XVHG IRU SHUPDQHQWO\ WKUHDGHG DVVHPEOLHV DQG JUHDVH PD\ EH XVHG IRU WDSV DQG
FRFNV� 7KH VHDOLQJ PDWHULDO VKDOO UHPDLQ HIIHFWLYH XQGHU QRUPDO FRQGLWLRQV RI DSSOLDQFH XVH�

:KHUH SDUWV RI WKH JDV FLUFXLW DUH DVVHPEOHG ZLWKRXW WKUHDGV� VRXQGQHVV VKDOO QRW EH DFKLHYHG E\ PHDQV
RI VRIW VROGHU IRU ZKLFK WKH ORZHVW WHPSHUDWXUH RI WKH PHOWLQJ UDQJH� DIWHU DSSOLFDWLRQ� LV OHVV WKDQ ��� �& 
QHLWKHU VKDOO DGKHVLYHV EH XVHG�

�� 7KLV SUHVVXUH WHVW SRLQW PD\ VHUYH ERWK WKH ILUH DQG WKH ERLOHU�
�� $ QLWLQJ SODWH LV QRW FRQVLGHUHG WR EH D JDV�FDUU\LQJ MRLQW�

� �
���±
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����� 6RXQGQHVV RI WKH FRPEXVWLRQ FLUFXLW

7KH DSSOLDQFH VKDOO EH FRQVWUXFWHG VR WKDW LW FRQIRUPV WR ������

$Q\ PHDQV XVHG WR DFKLHYH VRXQGQHVV RI WKH FRPEXVWLRQ FLUFXLW VKDOO EH VXFK WKDW LW UHPDLQV HIIHFWLYH XQGHU 
QRUPDO FRQGLWLRQV RI XVH DQG VHUYLFLQJ�

,Q SDUWLFXODU� WKH VRXQGQHVV RI SDUWV OLNHO\ WR EH UHPRYHG GXULQJ URXWLQH VHUYLFLQJ VKDOO EH DFKLHYHG E\
PHFKDQLFDO PHDQV� H[FOXGLQJ SDVWHV� OLTXLGV DQG WDSHV� 7KH UHSODFHPHQW RI VHDOV LQ DFFRUGDQFH ZLWK WKH
PDQXIDFWXUHUªV LQVWUXFWLRQV LV SHUPLWWHG�

��� 6XSSO\ RI FRPEXVWLRQ DLU DQG HYDFXDWLRQ RI WKH FRPEXVWLRQ SURGXFWV

$OO DSSOLDQFHV VKDOO EH GHVLJQHG VR WKDW WKHUH LV DQ DGHTXDWH VXSSO\ RI FRPEXVWLRQ DLU GXULQJ LJQLWLRQ DQG
RYHU WKH ZKROH UDQJH RI SRVVLEOH KHDW LQSXWV VWDWHG E\ WKH PDQXIDFWXUHU�

&RQQHFWLRQ WR WKH IOXH VKDOO EH PDGH E\ PHDQV RI D IOXH RXWOHW SUHFHGHG E\ D GUDXJKW GLYHUWHU� 7KLV GHYLFH 
LV SDUW RI WKH DSSOLDQFH�

��� $VVHPEO\

0HFKDQLFDO PHDQV VKDOO EH SURYLGHG WR VHFXUH WKH ERLOHU EDVH ILUPO\ WR WKH ILUHSODFH KHDWK�

:KHUH VFUHZV DUH XVHG IRU WKH DVVHPEO\ RI DQ\ SDUW RI WKH DSSOLDQFH FDVLQJ ZKLFK LV UHPRYDEOH IRU URXWLQH
VHUYLFLQJ� WKH\ VKDOO EH ILWWHG ZLWK VSULQJ VWHHO IDVWHQHUV RU KDYH DW OHDVW �Ù WKUHDGV HQJDJHPHQW�

��� (OHFWULFDO HTXLSPHQW

7KH HOHFWULFDO HTXLSPHQW RI WKH DSSOLDQFH VKDOO FRQIRUP WR WKH UHOHYDQW UHTXLUHPHQWV RI %6 (1 �����������

��� 2SHUDWLRQDO VDIHW\ LQ WKH HYHQW RI IOXFWXDWLRQ� LQWHUUXSWLRQ DQG UHVWRUDWLRQ RI WKH DX[LOLDU\ 
HQHUJ\

,QWHUUXSWLRQ DQG VXEVHTXHQW UHVWRUDWLRQ RI WKH PDLQV YROWDJH VXSSO\ WR WKH DSSOLDQFH DW DQ\ WLPH GXULQJ 
WKH VWDUW XS RU RSHUDWLRQ RI WKH DSSOLDQFH VKDOO UHVXOW LQ FRQWLQXHG VDIH RSHUDWLRQ� RU�

D� IRU DSSOLDQFHV QRW ILWWHG ZLWK DQ DXWRPDWLF EXUQHU FRQWURO V\VWHP� VKXW GRZQ RI WKH EXUQHU VXFK WKDW
PDQXDO UH�LJQLWLRQ RI WKH EXUQHU LV UHTXLUHG� RU

E� IRU DSSOLDQFHV ZLWK DQ DXWRPDWLF EXUQHU FRQWURO V\VWHP� DW OHDVW VDIHW\ VKXW GRZQ�

,QWHUUXSWLRQ DQG VXEVHTXHQW UHVWRUDWLRQ RI WKH PDLQV YROWDJH VXSSO\ VKDOO QRW RYHUULGH DQ\ QRQ�YRODWLOH
ORFNRXW FRQGLWLRQ�

5HTXLUHPHQWV DQG PHWKRGV RI WHVW FRYHULQJ WKH VDIHW\ DQG FRQWLQXHG RSHUDWLRQ RI WKH DSSOLDQFH LQ WKH HYHQW
RI QRUPDO DQG DEQRUPDO IOXFWXDWLRQ RI WKH DX[LOLDU\ HQHUJ\ DUH VSHFLILHG LQ ������� DQG ����������

���� &RQILUPDWLRQ RI RSHUDWLRQ

7KH LJQLWLRQ DQG RSHUDWLRQ RI WKH EXUQHUV DQG DOVR WKH OHQJWK RI WKH IODPH�V� RI DQ\ LJQLWLRQ EXUQHU�V� VKDOO
EH YLVLEOH WR WKH LQVWDOOHU� 
127( 7KLV PD\ HQWDLO WKH RSHQLQJ RI D GRRU RU WKH UHPRYDO RI D FDVH�

0LUURUV� VLJKW JODVVHV� HWF�� VKDOO FRQWLQXH WR UHWDLQ WKHLU RSWLFDO SURSHUWLHV�

$Q LQGLUHFW PHDQV RI LQGLFDWLRQ �H�J� DQ LQGLFDWRU OLJKW� PD\ EH XVHG� SURYLGHG WKDW WKH LQGLFDWRU FKHFNV
RQO\ IRU IODPH SUHVHQFH RU D IDXOW LQ WKH PHDQV RI FKHFNLQJ WKH IODPH LWVHOI ZKLFK UHVXOWV LQ DQ LQGLFDWLRQ 
WKDW WKHUH LV QR IODPH�

,W VKDOO EH SRVVLEOH IRU WKH XVHU� SHUKDSV DIWHU RSHQLQJ D GRRU� WR FKHFN DW DQ\ WLPH WKDW WKH ERLOHU LV
RSHUDWLQJ�
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���� 5HTXLUHPHQWV IRU DGMXVWLQJ� FRQWURO DQG VDIHW\ GHYLFHV

������ *HQHUDO

6DIHW\ V\VWHPV VKDOO EH VR GHVLJQHG WKDW GH�HQHUJL]DWLRQ GRHV QRW FUHDWH D KD]DUG�

7KH RSHUDWLRQ RI VDIHW\ GHYLFHV VKDOO QRW EH RYHUUXOHG E\ DGMXVWLQJ DQG FRQWURO GHYLFHV�

$OO RI WKH GHYLFHV DQG�RU DQ\ PXOWLIXQFWLRQDO FRQWURO VKDOO EH UHPRYDEOH RU H[FKDQJHDEOH LI QHFHVVDU\ IRU 
FOHDQLQJ RU UHSODFHPHQW RI WKH GHYLFH� $GMXVWHUV IRU GHYLFHV VKDOO QRW EH LQWHUFKDQJHDEOH LI WKLV FRXOG UHVXOW
LQ FRQIXVLRQ�

:KHQ WKHUH DUH VHYHUDO FRQWURO NQREV �WDSV� WKHUPRVWDWV� HWF��� WKHLU IXQFWLRQ VKDOO EH FOHDUO\ LQGLFDWHG DQG 
WKH\ VKDOO QRW EH LQWHUFKDQJHDEOH LI WKLV FRXOG OHDG WR FRQIXVLRQ�

������ *DV UDWH DGMXVWHUV DQG UDQJH�UDWLQJ GHYLFHV �ERLOHU RQO\�

�������� *HQHUDO

$Q\ SDUWV ZKLFK DUH QRW LQWHQGHG WR EH DOWHUHG E\ WKH XVHU RU WKH LQVWDOOHU VKDOO EH VHDOHG VXFK WKDW DQ\
XQDXWKRUL]HG LQWHUIHUHQFH LV HYLGHQW� 3DLQW PD\ EH XVHG IRU WKLV SXUSRVH SURYLGHG WKDW LW ZLWKVWDQGV WKH
WHPSHUDWXUH WR ZKLFK LW LV VXEMHFWHG GXULQJ QRUPDO RSHUDWLRQ RI WKH ERLOHU�

$GMXVWLQJ VFUHZV VKDOO EH GHVLJQHG LQ VXFK D ZD\ WKDW WKH\ FDQQRW IDOO LQWR WKH JDVZD\V�

$GMXVWPHQW RI WKH DGMXVWHU DQG�RU RI WKH UDQJH�UDWLQJ GHYLFH PD\ EH FRQWLQXRXV �H�J� XVH RI DQ DGMXVWLQJ
VFUHZ� RU GLVFUHWH �H�J� FKDQJH RI UHVWULFWRUV��

�������� $GMXVWHU

$Q\ DGMXVWHU�V� VKDOO EH DGMXVWHG DQG VHDOHG E\ WKH PDQXIDFWXUHU RU WKH LQVWDOOHU�

�������� 5DQJH�UDWLQJ GHYLFHV

,I WKLV GHYLFH DQG WKH JDV UDWH DGMXVWHU DUH RQH DQG WKH VDPH� WKH PDQXIDFWXUHU VKDOO JLYH LQVWUXFWLRQV IRU 
WKH XVH RI WKH DGMXVWHU LQ LQVWDOODWLRQ LQVWUXFWLRQV�

������ $HUDWLRQ DGMXVWHUV

$HUDWLRQ VKDOO QRW EH DGMXVWDEOH RQ WKH ERLOHU�

,I WKH ILUH LV SURYLGHG ZLWK DHUDWLRQ DGMXVWPHQW� WKLV DGMXVWPHQW VKDOO EH OLPLWHG LQ DFFRUGDQFH ZLWK ��������

������ 0DQXDO FRQWUROV

7KH DSSOLDQFH VKDOO EH SURYLGHG ZLWK JDV WDSV� WKHUPRVWDWV RU HOHFWULF VZLWFKHV HVVHQWLDO IRU QRUPDO 
RSHUDWLRQ RI WKH DSSOLDQFH E\ WKH XVHU�

$Q\ JDV WDS VKDOO FRQIRUP WR WKH SDUDPHWHUV VSHFLILHG E\ WKH WDS PDQXIDFWXUHU�

$Q\ JDV FRFN RU WDS VKDOO EH GHVLJQHG� LGHQWLILHG RU SRVLWLRQHG WR DYRLG LQDGYHUWHQW RSHUDWLRQ EXW VKDOO EH
HDV\ WR RSHUDWH ZKHQ UHTXLUHG� ,W VKDOO EH VR GHVLJQHG WKDW WKH §2))¨ DQG §21¨ SRVLWLRQV DUH UHDGLO\
GLVWLQJXLVKDEOH�

$Q\ JDV FRFN RU WDS VKDOO EH SURYLGHG ZLWK SRVLWLYH VWRSV DW WKH §2))¨ DQG IXOO §21¨ SRVLWLRQV� 7KH JDV VKDOO
QRW EH VKXW RII LQ DQ\ SRVLWLRQ RI WKH WDS H[FHSW EHWZHHQ WKH §2))¨ VWRS DQG WKH HQG RI WKH FLUFXPIHUHQWLDO
VHDO� )RU WKH SXUSRVH RI WKLV VWDQGDUG DQ\ RSHUDWLQJ PHFKDQLVP EHWZHHQ WKH FRQWURO DQG WKH WDS KDQGOH
VKDOO EH GHHPHG SDUW RI WKH FRQWURO�

$ PXOWL�SRVLWLRQ WDS VKDOO EH FOHDUO\ PDUNHG DW WKH LJQLWLRQ SRVLWLRQ� $ KDOW DW WKH LJQLWLRQ SRVLWLRQ VKDOO EH
SURYLGHG XQOHVV WKH FRQWURO LQFRUSRUDWHV DQRWKHU GHYLFH� WR DYRLG D KD]DUG DULVLQJ� H�J� IODPH VXSHUYLVLRQ
GHYLFH RU LJQLWLRQ FXW RXW�

������ *DV JRYHUQRUV

7KH XVH RI D JDV JRYHUQRU LV RSWLRQDO� *DV JRYHUQRUV VKDOO FRQIRUP WR %6 (1 ��������

7KH GHVLJQ DQG DFFHVVLELOLW\ RI DQ\ JRYHUQRU VKDOO EH VXFK WKDW LW FDQ EH HDVLO\ DGMXVWHG DQG SXW RXW RI
RSHUDWLRQ ZKHQ DQRWKHU JDV LV VXSSOLHG� EXW SUHFDXWLRQV VKDOO EH WDNHQ WR PDNH XQDXWKRUL]HG LQWHUIHUHQFH
ZLWK WKH DGMXVWHU GLIILFXOW�
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������ )ODPH VXSHUYLVLRQ GHYLFHV

�������� *HQHUDO 

7KH EDFNERLOHU DQG ILUH VKDOO HDFK EH SURWHFWHG E\ D IODPH VXSHUYLVLRQ GHYLFH FRQIRUPLQJ WR
%6 (1 �������� RU %6 (1 �������� DV DSSURSULDWH�

�������� )ODPH GHWHFWLRQ

7KH SUHVHQFH RI D IODPH VKDOO EH GHWHFWHG DV IROORZV�

¦ HLWKHU E\ D WKHUPRHOHFWULF IODPH VXSHUYLVLRQ GHYLFH� RU
¦ E\ WKH IODPH GHWHFWRU RI DQ DXWRPDWLF EXUQHU FRQWURO V\VWHP�

:KHUH WKH PDLQ EXUQHU LV LJQLWHG E\ DQ LJQLWLRQ EXUQHU� WKH SUHVHQFH RI WKH LJQLWLRQ EXUQHU IODPH VKDOO EH
GHWHFWHG EHIRUH JDV LV DGPLWWHG WR WKH PDLQ EXUQHU�

�������� 7KHUPRHOHFWULF IODPH VXSHUYLVLRQ GHYLFH 

7KH GHYLFH VKDOO FDXVH QRQ�YRODWLOH ORFNRXW RI WKH XQLW RI WKH DSSOLDQFH LQ WKH HYHQW RI IODPH IDLOXUH DQG LQ
WKH HYHQW RI GDPDJH WR WKH VHQVLQJ HOHPHQW RU WR WKH FRQQHFWLRQ EHWZHHQ WKH VHQVLQJ HOHPHQW DQG WKH
VKXW�RII YDOYH�

������ 0XOWLIXQFWLRQDO FRQWUROV

0XOWLIXQFWLRQDO FRQWUROV VKDOO FRQIRUP WR %6 (1 ���������

������ $XWRPDWLF VKXW�RII YDOYHV

$Q\ HOHFWULFDOO\ RSHUDWHG DXWRPDWLF VKXW�RII YDOYH VKDOO FRQIRUP WR WKH UHTXLUHPHQWV RI (1 ���������

7KH YDOYH FODVVHV VSHFLILHG LQ WKLV VWDQGDUG DUH WKH PLQLPXP UHTXLUHPHQWV DQG GR QRW SUHYHQW WKH XVH RI
YDOYHV RI D VXSHULRU SHUIRUPDQFH� 7KH YDOYH FODVVHV DUH $� %� & DQG - ZLWK $ KDYLQJ WKH JUHDWHVW FORVLQJ 
IRUFH DQG - WKH ORZHVW� ([DPSOHV RI JDV YDOYH DUUDQJHPHQWV IRU DXWRPDWLF FRQWUROV DUH JLYHQ LQ $QQH[ % 
�VHH )LJXUH %��� )LJXUH %�� DQG )LJXUH %����

1R PDUNLQJV DUH UHTXLUHG ZKHUH D VLQJOH SXVK EXWWRQ RSHUDWHV D VDIHW\ GHYLFH WKDW FRQWUROV ERWK WKH EXUQHU 
DQG WKH LJQLWLRQ EXUQHU� SURYLGHG WKDW LQFRUUHFW RSHUDWLRQ LV QRW SRVVLEOH�

������ %XUQHU FRQWURO V\VWHPV

�������� *HQHUDO

7KH ILUH FRQWURO V\VWHP VKDOO EH VR GHVLJQHG WKDW LJQLWLRQ LV SRVVLEOH RQO\ ZKHQ WKH XVHU LV LQ VLJKW RI WKH
ILUH� )XUWKHU� LW VKDOO QRW LQFRUSRUDWH DQ\ PHDQV RI IDFLOLWDWLQJ LJQLWLRQ XQGHU RWKHU FLUFXPVWDQFHV�

7KH ILUH VKDOO KDYH�

¦ HLWKHU D PDQXDOO\ RSHUDWHG EXUQHU FRQWURO V\VWHP�

¦ RU D VHPL�DXWRPDWLF FRQWURO V\VWHP�

¦ RU DQ DXWRPDWLF EXUQHU FRQWURO V\VWHP SURYLGLQJ WKDW WKLV V\VWHP LV VR GHVLJQHG WKDW LJQLWLRQ LV RQO\
SRVVLEOH ZKHQ WKH XVHU LV LQ VLJKW RI WKH DSSOLDQFH�

7KH EDFN ERLOHU VKDOO KDYH�

¦ HLWKHU D VHPL�DXWRPDWLF EXUQHU FRQWURO V\VWHP�

¦ RU DQ DXWRPDWLF FRQWURO V\VWHP�

�������� 0DQXDOO\ RSHUDWHG EXUQHU FRQWURO V\VWHP

7KH FRQWURO V\VWHP VKDOO KDYH RQH RU PRUH PDQXDOO\ RSHUDWHG FRQWUROV �H�J� WDS RU FRFN� HQDEOLQJ WKH XVHU�

¦ WR WXUQ RQ DQG LJQLWH WKH LJQLWLRQ EXUQHU� LI DQ\� DQG WKH PDLQ EXUQHU

¦ WR FRQWURO WKH KHDW LQSXW RI WKH PDLQ EXUQHU� DQG 

¦ WR VKXW RII WKH PDLQ EXUQHU DQG DQ\ SLORW�

7KH FRQWURO V\VWHP VKDOO LQFRUSRUDWH D IODPH VXSHUYLVLRQ GHYLFH FRQIRUPLQJ WR %6 (1 ��������� ,Q WKH
HYHQW RI IODPH IDLOXUH� WKLV GHYLFH VKDOO VKXW RII WKH JDV VXSSO\ WR WKH PDLQ EXUQHU� 5H�LJQLWLRQ RI WKH 
DSSOLDQFH VKDOO RQO\ EH SRVVLEOH DIWHU PDQXDO LQWHUYHQWLRQ�
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�������� 6HPL�DXWRPDWLF EXUQHU FRQWURO V\VWHPV

���������� *HQHUDO

7KH FRQWURO V\VWHP VKDOO EH SURYLGHG ZLWK D XVHU FRQWURO HQDEOLQJ WKH XVHU WR WXUQ RQ DQG LJQLWH WKH LJQLWLRQ
EXUQHU�

7KH FRQWURO V\VWHP VKDOO LQFRUSRUDWH D PHDQV RI SUHYHQWLQJ WKH VXSSO\ RI JDV WR WKH PDLQ EXUQHU XQWLO WKH
LJQLWLRQ EXUQHU IODPH KDV EHHQ GHWHFWHG�

7KH FRQWURO V\VWHP VKDOO LQFRUSRUDWH D IODPH VXSHUYLVLRQ GHYLFH FRQIRUPLQJ WR %6 (1 ��������� ,Q WKH
HYHQW RI IODPH IDLOXUH� WKLV GHYLFH VKDOO VKXW RII WKH JDV VXSSO\ WR WKH PDLQ EXUQHU DQG DQ\ LJQLWLRQ EXUQHU�
5H�LJQLWLRQ RI WKH DSSOLDQFH VKDOO RQO\ EH SRVVLEOH DIWHU PDQXDO LQWHUYHQWLRQ�

,Q DGGLWLRQ� ZKHUH WKH ERLOHU LQFRUSRUDWHV VXFK D FRQWURO V\VWHP� LW VKDOO FRQIRUP WR HLWKHU RI WKH IROORZLQJ
UHTXLUHPHQWV�

D� 7KH FRQWURO V\VWHP VKDOO LQFRUSRUDWH D UH�VWDUW LQWHUORFN� RU

E� 7KH PDQXIDFWXUHU VKDOO LQFOXGH D VWDWHPHQW LQ WKH XVHUªV LQVWUXFWLRQV� ZDUQLQJ WKH XVHU WR ZDLW D 
VSHFLILF SHULRG RI WLPH EHIRUH DWWHPSWLQJ WR OLJKW WKH DSSOLDQFH LQ DQ\ FLUFXPVWDQFHV ZKHUH WKLV FRXOG EH
KD]DUGRXV�

���������� *DV FLUFXLW YDOYHV

7KH JDV FLUFXLW VKDOO EH ILWWHG ZLWK DW OHDVW WKH IROORZLQJ DXWRPDWLF VKXW RII YDOYHV

6SHFLILHG LQ 7DEOH �� RU WKHLU JLYHQ DOWHUQDWLYHV� :KHUH WZR JDV YDOYHV DUH UHTXLUHG WKHVH VKDOO EH LQ VHULHV�

7DEOH � ¦ *DV YDOYHV IRU VHPL�DXWRPDWLF FRQWURO V\VWHPV

�������� )XOO\ DXWRPDWLF EXUQHU FRQWURO V\VWHPV

���������� *HQHUDO

$XWRPDWLF EXUQHU FRQWURO V\VWHPV VKDOO FRQIRUP WR WKH DSSURSULDWH UHTXLUHPHQWV RI (1 �������� 6\VWHPV
QRW ZLWKLQ WKH VFRSH RI (1 �������� VKDOO FRQIRUP WR DQ DSSURSULDWH VWDQGDUG IRU WKHLU DSSOLFDWLRQ�

2SHUDWLRQ SXVK EXWWRQV� VZLWFKHV� HWF� LQFRUUHFWO\ VHW RU RXW RI VHTXHQFH VKDOO QRW DGYHUVHO\ DIIHFW WKH VDIHW\ 
RI WKH DXWRPDWLF EXUQHU FRQWURO V\VWHP� ,Q SDUWLFXODU� ZKHQ WHVWHG LQ DFFRUGDQFH ZLWK ������������� WKH
UDSLG �RQ DQG RII� RSHUDWLRQ RI DQ\ VWDUW VZLWFK VKDOO QRW VHW XS D KD]DUGRXV FRQGLWLRQ�

���������� 3DUWLFXODU FRQGLWLRQV IRU WKH JDV ILUH

([WLQFWLRQ RI WKH PDLQ EXUQHU RU VWDUW JDV IODPH �ZKHUH LQFRUSRUDWHG� GXH WR RSHUDWLRQ RI XVHU FRQWUROV�
VDIHW\ FRQWUROV� RU IDLOXUH RI JDV RU HOHFWULFLW\ VXSSO\ VKDOO UHVXOW LQ QRQ�YRODWLOH ORFN RXW�

���������� 6WDUW�JDV IODPH LJQLWLRQ

������������ 'HVLJQ

)RU EXUQHUV ZLWK WKLV FRQWURO V\VWHP� D VWDUW�JDV IODPH VKDOO EH HVWDEOLVKHG� HLWKHU DW WKH PDLQ EXUQHU RU
DW D VHSDUDWH LJQLWLRQ EXUQHU� ,I WKH VWDUW�JDV IODPH LV HVWDEOLVKHG DW WKH PDLQ EXUQHU� LW VKDOO EH VXSSOLHG
DW D IL[HG VWDUW�JDV UDWH�

7KH PDQXIDFWXUHU VKDOO GHFODUH WKH PD[LPXP VDIHW\ WLPH �VHH ������������

,I WKH VWDUW�JDV IODPH KDV QRW EHHQ GHWHFWHG E\ WKH HQG RI WKH VDIHW\ WLPH� YRODWLOH RU QRQ�YRODWLOH ORFNRXW
VKDOO UHVXOW�

7KH FRQWURO V\VWHP VKDOO EH VR GHVLJQHG DQG DUUDQJHG WKDW WKH VLJQDO WR VXSSO\ WKH PDLQ EXUQHU ZLWK JDV
DW WKH PDLQ JDV UDWH FDQQRW EH JLYHQ XQWLO DIWHU WKH VWDUW�JDV IODPH KDV EHHQ GHWHFWHG�

0DLQ JDV FLUFXLW ,JQLWLRQ FLUFXLW

�VW YDOYH �QG YDOYH �VW YDOYH �QG YDOYH
&D - &DE -F

D $ IODPH VXSHUYLVLRQ GHYLFH PD\ EH ILWWHG DV DQ DOWHUQDWLYH WR WKLV YDOYH�
E 7KLV YDOYH PD\ EH WKH �VW YDOYH LQ WKH PDLQ EXUQHU FLUFXLW�
F 7KLV YDOYH LV QRW UHTXLUHG LI WKH KHDW LQSXW RI WKH LJQLWLRQ EXUQHU LV OHVV WKDQ ����� N:�
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:KHUH WKH VWDUW�JDV VXSSO\ LV WDNHQ IURP EHWZHHQ WKH WZR PDLQ JDV YDOYHV RU LV VXSSOLHG E\ WKH ILUVW VWDJH
RI D WZR VWDJH YDOYH LQ WKH PDLQ V\VWHP� WKH JDV OLQH VKDOO FRQIRUP WR ������

)ODPH IDLOXUH LQ WKH UXQQLQJ FRQGLWLRQ VKDOO UHVXOW LQ WKH IROORZLQJ�

¦ QRQ�YRODWLOH ORFNRXW�

¦ YRODWLOH ORFNRXW� RU

¦ VSDUN UHVWRUDWLRQ�

:KHUH VSDUN UHVWRUDWLRQ LV XVHG� WKH UH�LJQLWLRQ DWWHPSW VKDOO EHJLQ ZLWKLQ � VHFRQG RI ORVV RI IODPH DQG
HQG QR ODWHU WKDQ WKH VDIHW\ WLPH� ,I WKH IODPH LV QRW GHWHFWHG E\ WKH HQG RI WKH VDIHW\ WLPH� QRQ�YRODWLOH RU
YRODWLOH ORFNRXW VKDOO UHVXOW�

������������ *DV FLUFXLW YDOYHV

7KH JDV FLUFXLW VKDOO EH ILWWHG ZLWK DW OHDVW WKH DXWRPDWLF VKXW RII YDOYHV VKRZQ LQ 7DEOH �� :KHUH WZR JDV
YDOYHV DUH UHTXLUHG WKHVH VKDOO EH LQ VHULHV�

7DEOH � ¦ *DV YDOYHV IRU DXWRPDWLF FRQWURO V\VWHPV ZLWK VWDUW�JDV LJQLWLRQ

���������� 'LUHFW PDLQ IODPH LJQLWLRQ

������������ 'HVLJQ

)RU EXUQHUV ZLWK WKLV FRQWURO V\VWHP� WKH PDLQ EXUQHU LV LJQLWHG GLUHFWO\ DW WKH PDLQ JDV UDWH RU� IRU FRQWURO 
V\VWHPV LQFRUSRUDWLQJ D VORZ RSHQLQJ YDOYH� DW D ORZHU UDWH� GHSHQGLQJ RQ ZKHQ LJQLWLRQ RFFXUV�

7KH LJQLWLRQ VRXUFH VKDOO QRW EH HQHUJL]HG EHIRUH WKH IODPH VLPXODWLRQ FKHFN KDV EHHQ FDUULHG RXW E\ WKH 
DXWRPDWLF EXUQHU FRQWURO V\VWHP DQG VKDOO EH GH�HQHUJL]HG DW� RU EHIRUH� WKH HQG RI WKH VDIHW\ WLPH� :KHUH
D KRW VXUIDFH LJQLWLRQ V\VWHP LV XVHG� WKH LJQLWLRQ V\VWHP VKDOO EH VR HQHUJL]HG WKDW WKH LJQLWLRQ VRXUFH LV
FDSDEOH RI LJQLWLQJ LQFRPLQJ JDV EHIRUH WKH PDLQ JDV YDOYHV DUH RSHQHG�

7KH PDQXIDFWXUHU VKDOO GHFODUH WKH PD[LPXP VDIHW\ WLPH �VHH ������������

,I WKH IODPH KDV QRW EHHQ GHWHFWHG E\ WKH HQG RI WKH VDIHW\ WLPH� QRQ�YRODWLOH ORFNRXW VKDOO UHVXOW�

)ODPH IDLOXUH LQ WKH UXQQLQJ FRQGLWLRQ VKDOO UHVXOW LQ WKH IROORZLQJ�

¦ QRQ�YRODWLOH ORFNRXW�

¦ YRODWLOH ORFNRXW� RU

¦ VSDUN UHVWRUDWLRQ�

:KHUH VSDUN UHVWRUDWLRQ LV XVHG� WKH UH�LJQLWLRQ DWWHPSW VKDOO EHJLQ ZLWKLQ � VHFRQG RI ORVV RI IODPH DQG
HQG QR ODWHU WKDQ WKH VDIHW\ WLPH� ,I WKH IODPH LV QRW GHWHFWHG E\ WKH HQG RI WKH VDIHW\ WLPH� QRQ�YRODWLOH RU
YRODWLOH ORFNRXW VKDOO UHVXOW�

������������ *DV FLUFXLW YDOYHV

7KH PDLQ JDV FLUFXLW VKDOO EH ILWWHG ZLWK DW OHDVW WZR JDV YDOYHV LQ VHULHV� 2QH RI WKHVH VKDOO EH RI DW OHDVW 
FODVV & DQG WKH RWKHU VKDOO EH DW OHDVW FODVV -�

:KHUH D FODVV - YDOYH LV XVHG� D VWUDLQHU VKDOO EH XVHG VXFK WKDW LW GRHV QRW SDVV D ��� PP SLQ JDXJH�
7KLV VWUDLQHU VKDOO EH ILWWHG XSVWUHDP RI WKH YDOYH�

0DLQ JDV FLUFXLW 6WDUW ¥JDV FLUFXLWD

� FODVV & DQG � FODVV &E DQG
� FODVV -F � FODVV -G

D :KHUH WKH VWDUW�JDV UDWH LV FRQWUROOHG E\ D WZR VWDJH YDOYH LQ WKH PDLQ JDV FLUFXLW� WKHVH YDOYHV DUH WKH VDPH DV WKH PDLQ
JDV YDOYHV�

E 7KLV YDOYH PD\ EH WKH FODVV & YDOYH LQ WKH PDLQ JDV FLUFXLW�
F ,I D FODVV - YDOYH LV XVHG� D VWUDLQHU WKDW GRHV QRW SDVV D ��� PP SLQ JDXJH VKDOO EH ILWWHG XSVWUHDP RI WKH YDOYH�
G 7KLV YDOYH LV QRW UHTXLUHG LI WKH VWDUW JDV UDWH ����� N:�
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������� 7KHUPRVWDWV DQG ZDWHU WHPSHUDWXUH OLPLWLQJ GHYLFHV �ERLOHU RQO\�

��������� *HQHUDO

%RLOHUV VKDOO EH ILWWHG ZLWK D FRQWURO WKHUPRVWDW FRQIRUPLQJ WR ���������

,Q QRUPDO RSHUDWLRQ� WKH PD[LPXP ZDWHU IORZ WHPSHUDWXUH VKDOO QRW H[FHHG �� &�

7HPSHUDWXUH OLPLWLQJ GHYLFHV DUH QRW UHTXLUHG ZKHQ WKH ERLOHU LV GHVLJQHG WR EH LQVWDOOHG H[FOXVLYHO\ ZLWK
DQ RSHQ H[SDQVLRQ YHVVHO DQG D IDLOXUH RI WKH FRQWURO WKHUPRVWDW GRHV QRW FDXVH D GDQJHURXV VLWXDWLRQ IRU
WKH XVHU RU GDPDJH WR WKH DSSOLDQFH� ,Q DOO RWKHU VLWXDWLRQV D VDIHW\ WHPSHUDWXUH OLPLWHU VKDOO EH ILWWHG WR
SUHYHQW WKH ZDWHU IORZ WHPSHUDWXUH H[FHHGLQJ ��� & IROORZLQJ IDLOXUH RI WKH FRQWURO WKHUPRVWDW�

7R DYRLG WKH ZDWHU IORZ WHPSHUDWXUH H[FHHGLQJ ��� &� IROORZLQJ IDLOXUH RI WKH FRQWURO WKHUPRVWDW� ERLOHUV
VKDOO EH ILWWHG ZLWK WKH DGGLWLRQDO WHPSHUDWXUH OLPLWLQJ GHYLFHV VSHFLILHG DV IROORZV�

��������� %RLOHUV RQO\ LQWHQGHG IRU FHQWUDO KHDWLQJ V\VWHPV ZLWK RSHQ H[SDQVLRQ YHVVHOV

$SSURSULDWH LQIRUPDWLRQ VKDOO EH JLYHQ LQ WKH WHFKQLFDO LQVWUXFWLRQV�

:KHUH DQ RYHUKHDW GHYLFH LV UHTXLUHG RQ DQ RSHQ YHQWHG V\VWHP WKHQ LW VKDOO FRQIRUP WR WKH VDPH FRQWURO
UHTXLUHPHQWV DV LI LW ZHUH ILWWHG WR D VHDOHG H[SDQVLRQ YHVVHO�

��������� %RLOHUV LQWHQGHG IRU FHQWUDO KHDWLQJ V\VWHPV ZLWK VHDOHG H[SDQVLRQ YHVVHOV

%RLOHUV LQWHQGHG IRU FHQWUDO KHDWLQJ V\VWHPV ZLWK VHDOHG H[SDQVLRQ YHVVHOV VKDOO KDYH D VDIHW\ WHPSHUDWXUH
OLPLWHU FRQIRUPLQJ WR WKH UHTXLUHPHQWV RI ����������

��������� &RQWURO WKHUPRVWDW

7KH FRQWURO WKHUPRVWDW VKDOO FRQIRUP WR %6 (1 �������������� IRU W\SH � GHYLFHV

,I WKH FRQWURO WKHUPRVWDW LV DGMXVWDEOH� WKH PDQXIDFWXUHU VKDOO VWDWH WKH PD[LPXP WHPSHUDWXUH LQ WKH 
LQVWUXFWLRQV� 7KH SRVLWLRQV RI WKH WHPSHUDWXUH VHOHFWRU VKDOO EH HDV\ WR HVWDEOLVK DQG LW VKDOO EH SRVVLEOH WR
DVFHUWDLQ LQ ZKLFK GLUHFWLRQ WKH ZDWHU WHPSHUDWXUH ULVHV RU IDOOV� ,I QXPEHUV DUH XVHG IRU WKLV SXUSRVH� WKH 
KLJKHVW QXPEHU VKDOO FRUUHVSRQG WR WKH KLJKHVW WHPSHUDWXUH�

7KH WKHUPRVWDW VKDOO KDYH D SRVLWLRQ DOORZLQJ WKH WHPSHUDWXUH RI GRPHVWLF KRW ZDWHU WR EH UDLVHG
DERYH �� &�

$W LWV PD[LPXP VHWWLQJ� WKH WKHUPRVWDW VKDOO FDXVH DW OHDVW FRQWUROOHG VKXW�GRZQ EHIRUH WKH ZDWHU IORZ
WHPSHUDWXUH H[FHHGV �� &�

��������� 6DIHW\ WHPSHUDWXUH OLPLWHU

$ VDIHW\ WHPSHUDWXUH OLPLWHU VKDOO FRQIRUP WR %6 (1 �������������� IRU W\SH � GHYLFHV�

7KH VDIHW\ WHPSHUDWXUH OLPLWHU VKDOO FDXVH QRQ�YRODWLOH ORFNRXW EHIRUH WKH ZDWHU IORZ WHPSHUDWXUH 
H[FHHGV ��� &�

7KLV GHYLFH VKDOO FDXVH QRQ�YRODWLOH ORFNRXW EHIRUH WKH ERLOHU LV GDPDJHG DQG�RU D GDQJHURXV VLWXDWLRQ IRU 
WKH XVHU RFFXUV�

7KLV GHYLFH VKDOO QRW EH DGMXVWDEOH DQG QRUPDO RSHUDWLRQ RI WKH ERLOHU VKDOO QRW JLYH ULVH WR D FKDQJH LQ LWV
VHW�SRLQW WHPSHUDWXUH�

,QWHUUXSWLRQ RI WKH OLQN EHWZHHQ WKH VHQVRU DQG WKH GHYLFH UHVSRQGLQJ WR LWV VLJQDO VKDOO FDXVH DW OHDVW
VDIHW\ VKXWGRZQ�

��������� 0HFKDQLFDO WKHUPRVWDW

0HFKDQLFDO WKHUPRVWDWV VKDOO FRQIRUP WR %6 (1 ���������

��������� 7KHUPRVWDW VHQVRUV

7KH IDLOXUH RI DQ\ VHQVRU VKDOO QRW JLYH ULVH WR D GDQJHURXV VLWXDWLRQ IRU WKH XVHU� RU GDPDJH WR WKH
DSSOLDQFH�

7KH VHQVRUV VKDOO ZLWKVWDQG WKH WKHUPDO RYHUORDG UHVXOWLQJ IURP DQ\ RYHUKHDW FRQGLWLRQ VSHFLILHG LQ WKLV
GRFXPHQW ZLWKRXW WKH SUHGHWHUPLQHG VHW SRLQW EHLQJ DIIHFWHG�
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��������� 5HPRWH FRQWURO

7KH ERLOHU VKDOO EH GHVLJQHG VR WKDW LW FDQ EH FRQWUROOHG UHPRWHO\ �IRU H[DPSOH E\ D URRP WKHUPRVWDW RU D
FORFN�� H[FHSW ZKHQ WKH ERLOHU RSHUDWHV ZLWKRXW XVLQJ HOHFWULFDO HQHUJ\�

&RQQHFWLRQ RI DQ\ UHPRWH FRQWUROV UHFRPPHQGHG E\ WKH PDQXIDFWXUHU VKDOO EH SRVVLEOH ZLWKRXW GLVWXUELQJ
WKH LQWHUQDO HOHFWULFDO FRQQHFWLRQV H[FHSW IRU SXUSRVH�GHVLJQHG UHPRYDEOH OLQNV�

��������� ([SDQVLRQ YHVVHO DQG SUHVVXUH JDXJH

)RU DSSOLDQFHV VSHFLILHG IRU XVH ZLWK D VHDOHG V\VWHP� DQ H[SDQVLRQ YHVVHO VKDOO EH VXSSOLHG RU VSHFLILHG E\
WKH PDQXIDFWXUHU�

7KH LQVWUXFWLRQV VKDOO JLYH IXOO GHWDLOV RI WKH PD[LPXP SHUPLVVLEOH ZDWHU FDSDFLWLHV RI WKH V\VWHP DQG WKH 
PD[LPXP ZDWHU�VLGH RSHUDWLQJ SUHVVXUH IRU H[SDQVLRQ YHVVHOV VXSSOLHG RU VSHFLILHG DQG WKH ZDWHU FRQWHQW
RI WKH DSSOLDQFH�

6XFK D ERLOHU VKDOO DOVR EH ILWWHG ZLWK D SUHVVXUH UHOLHI YDOYH FRQIRUPLQJ WR ��������

�������  3UHVVXUH UHOLHI YDOYH �%RLOHUV RQO\�

$ SUHVVXUH UHOLHI YDOYH VKDOO LQFOXGH WKH IROORZLQJ IHDWXUHV�

¦ VSULQJ ORDGLQJ�

¦ D SUHVHW� QRQ�DGMXVWDEOH OLIW SUHVVXUH RI � EDU�

¦ D VHDWLQJ RU YDOYH IDFH RI QRQ�UHVLOLHQW PDWHULDO�

¦ D WHVW GHYLFH�

¦ SURYLVLRQ IRU FRQQHFWLRQ WR D GUDLQ SLSH�

������� 6SLOODJH PRQLWRULQJ V\VWHP

7KH DSSOLDQFH V\VWHP VKDOO EH VR FRQVWUXFWHG WKDW LQ DEQRUPDO FRQGLWLRQV WKHUH LV QR UHOHDVH RI FRPEXVWLRQ
SURGXFWV LQ D GDQJHURXV TXDQWLW\ LQWR WKH URRP FRQFHUQHG�

$Q\ VDIHW\ GHYLFH XVHG IRU WKLV SXUSRVH VKDOO EH DV IROORZV�

¦ QRW KDYH DQ\ DGMXVWPHQW RWKHU WKDQ WKDW PDGH DQG VHDOHG E\ WKH PDQXIDFWXUHU�

¦ EH VR GHVLJQHG WKDW LW FDQQRW EH UHPRYHG RU GLVPDQWOHG ZLWKRXW WKH XVH RI D WRRO�

¦ KDYH HOHFWULFDO LQVXODWLRQ WKDW ZLOO ZLWKVWDQG WKH WKHUPDO DQG FKHPLFDO VWUHVVHV UHVXOWLQJ IURP
VSLOODJH RI WKH FRPEXVWLRQ SURGXFWV�

¦ EH VR GHVLJQHG VXFK WKDW LQWHUUXSWLRQ RI DQ\ OLQN EHWZHHQ WKH VHQVRU DQG WKH GHYLFH VKDOO FDXVH VDIHW\
VKXW GRZQ� LI QHFHVVDU\� DIWHU D ZDLWLQJ WLPH�

������� ,JQLWLRQ GHYLFHV

,JQLWLRQ RI WKH LJQLWLRQ EXUQHU�V� �RU PDLQ EXUQHU IRU D ILUH ZLWKRXW DQ LJQLWLRQ EXUQHU� VKDOO EH IURP D VDIH 
DQG HDVLO\ DFFHVVLEOH SRVLWLRQ�

,JQLWLRQ EXUQHUV� LJQLWLRQ GHYLFHV DQG WKHLU PRXQWLQJV VKDOO EH VR GHVLJQHG WKDW WKH\ FDQ RQO\ EH ORFDWHG 
ULJLGO\ DQG FRUUHFWO\ LQ UHODWLRQ WR HYHU\ FRPSRQHQW DQG EXUQHU ZLWK ZKLFK WKH\ DUH WR RSHUDWH�

���� %XUQHUV

$OO EXUQHU DQG LQMHFWRUV VKDOO EH SRVLWLYHO\ ORFDWHG DQG VR DUUDQJHG WKDW PLVDOLJQPHQW LV GLIILFXOW DQG
REYLRXV�

7KH FURVV�VHFWLRQ RI WKH IODPH SRUWV DQG DOVR WKH WHUPLQDO FURVV�VHFWLRQ RI EXUQHU DQG LJQLWLRQ EXUQHU
LQMHFWRUV VKDOO QRW EH DGMXVWDEOH�

(YHU\ LQMHFWRU DQG UHPRYDEOH UHVWULFWRUV VKDOO FDUU\ DQ LQGHOLEOH PHDQV RI LGHQWLILFDWLRQ SUHYHQW DQ\
FRQIXVLRQ�
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� 7HVW FRQGLWLRQV

��� 7HVW JDVHV

����� &KDUDFWHULVWLFV RI WHVW JDVHV �UHIHUHQFH DQG OLPLW JDVHV�

$SSOLDQFHV DUH LQWHQGHG IRU XVH ZLWK JDVHV RI YDULRXV TXDOLWLHV�

,Q HDFK IDPLO\ RU JURXS�

D� WKH JDV ZKLFK LQ JHQHUDO FRUUHVSRQGV WR WKDW PRVW IUHTXHQWO\ GLVWULEXWHG DQG IRU ZKLFK WKH DSSOLDQFH 
LV GHVLJQHG LV FDOOHG WKH UHIHUHQFH JDV�

E� WKH JDVHV ZKLFK FRUUHVSRQG WR WKH H[WUHPHV RI D SDUWLFXODU JDV IDPLO\ RU JDV JURXS DUH FDOOHG §OLPLW
JDVHV¨�

7DEOH � DQG 7DEOH � JLYHV WKH FKDUDFWHULVWLFV RI WKH UHIHUHQFH DQG OLPLW JDVHV�

����� 6\QWKHVLV RI WHVW JDVHV

:LWKLQ WKH IROORZLQJ WROHUDQFHV� WKH FRPSRVLWLRQ RI JDVHV XVHG IRU WKH WHVWV DUH WKRVH VSHFLILHG LQ 7DEOH ��
)RU WKH FRQVWLWXWLRQ RI WKH JDVHV WKH IROORZLQJ UXOHV DUH REVHUYHG�

D� WKH :REEH LQGH[ RI WKH JDV XVHG VKDOO EH ZLWKLQ �� � RI WKH YDOXH LQ WKH 7DEOH � �WKLV WROHUDQFH LQFOXGHV
WKH HUURUV RI WKH PHDVXULQJ HTXLSPHQW��

E� WKH JDVHV XVHG WR FRQVWLWXWH WKH PL[WXUHV VKDOO KDYH WKH IROORZLQJ PLQLPXP GHJUHHV RI SXULW\�

QLWURJHQ 1� �����

K\GURJHQ +� �����

PHWKDQH &+� �����

:LWK D WRWDO FRQWHQW RI +�� &2 DQG 2� EHORZ � �
SURSHQH &�+� �����

SURSDQH &�+� �����

DQG D WRWDO FRQWHQW RI 1� DQG &2� EHORZ � ��
EXWDQH &�+�� �����
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7DEOH � ¦ &KDUDFWHULVWLFV RI WKH WHVW JDVHV JDV GU\ DW �� & DQG �������� PEDU

7DEOH � ¦ 7KH FDORULILF YDOXHV RI WKH WKLUG IDPLO\ WHVW JDVHV

7KHVH UHTXLUHPHQWV DUH QRW PDQGDWRU\ IRU HDFK RI WKH FRQVWLWXHQW JDVHV SURYLGHG WKDW WKH ILQDO PL[WXUH
KDV D FRPSRVLWLRQ LGHQWLFDO WR WKDW RI D PL[WXUH WKDW ZRXOG KDYH UHVXOWHG IURP XVLQJ WKH DERYH FRQVWLWXHQWV� 
7R PDNH XS D PL[WXUH� D JDV PD\ EH XVHG ZKLFK DOUHDG\ FRQWDLQV� LQ FRQYHQLHQW SURSRUWLRQV� VHYHUDO
FRQVWLWXHQWV RI WKH ILQDO PL[WXUH� 0RUHRYHU� IRU �QG IDPLO\ UHIHUHQFH JDV * ��� D QDWXUDO JDV RI JURXS + PD\
EH XVHG HYHQ LI LWV FRPSRVLWLRQ GRHV QRW FRQIRUP WR WKH IRUHJRLQJ UHTXLUHPHQWV SURYLGHG WKDW� DIWHU D
SRVVLEOH DGGLWLRQ RI HLWKHU SURSDQH RU QLWURJHQ� DV DSSURSULDWH� WKH ILQDO PL[WXUH KDV D :REEH LQGH[
ZLWKLQ �� � RI WKH YDOXH VSHFLILHG LQ 7DEOH � IRU WKH FRUUHVSRQGLQJ UHIHUHQFH JDV�

7R PDNH XS WKH OLPLW JDVHV * ��� * ��� DQG * ��� LW LV SHUPLVVLEOH WR WDNH� LQVWHDG RI PHWKDQH� D QDWXUDO
JDV LQ JURXS + DV WKH EDVH JDV� 7KH JDV WR EH DGGHG WR REWDLQ D PL[WXUH FRUUHVSRQGLQJ WR WKH OLPLW JDV LQ
TXHVWLRQ LV WKDW VKRZQ IRU HDFK JDV LQ 7DEOH �� EXW IRU WKH JDVHV * �� DQG * �� WKH TXDQWLW\ RI WKLV
FRQVWLWXHQW PD\ EH GLIIHUHQW IURP WKH YDOXH VSHFLILHG LQ 7DEOH �� SURYLGHG WKDW WKH ILQDO PL[WXUH KDV D
:REEH LQGH[ ZLWKLQ �� � RI WKH YDOXH VKRZQ LQ 7DEOH � IRU WKH FRUUHVSRQGLQJ OLPLW JDV� +RZHYHU� IRU JDV *
���� LQ DGGLWLRQ WR WKH �� � RI WKH :REEH LQGH[ UHTXLUHPHQW� WKH ILQDO PL[WXUH FRQWDLQV �� � K\GURJHQ�

����� 3UDFWLFDO DSSOLFDWLRQ RI WHVW JDVHV

������� &KRLFH RI WHVW JDVHV

*DVHV IRU WKH IROORZLQJ WHVWV� VKDOO FRQIRUP WR ����� DQG VKDOO EH PDGH XS LQ DFFRUGDQFH ZLWK ������

��� +HDW LQSXW UDWHV

��� ,JQLWLRQ� FURVV�OLJKWLQJ DQG IODPH VWDELOLW\

��� &RPEXVWLRQ

)RU WKH WHVWV GHVFULEHG LQ RWKHU FODXVHV� WR IDFLOLWDWH WHVWLQJ WKH UHIHUHQFH JDV PD\ EH UHSODFHG E\ D JDV
DFWXDOO\ GLVWULEXWHG� SURYLGHG WKDW LWV :REEH LQGH[ LV ZLWKLQ �� � RI WKDW RI WKH UHIHUHQFH JDV� ,Q FDVH RI
GLVSXWH KRZHYHU� WKH VSHFLILHG WHVW JDV VKDOO EH XVHG�

*DV IDPLO\
DQG JURXS

7HVW JDVHV 'HVLJQDWLRQ &RPSRVLWLRQ
%\ YROXPH

:L +L :V +V G

� 0-�P� 0-�P� 0-�P� 0-�P�

*DVHV RI WKH VHFRQG IDPLO\

*URXS +

5HIHUHQFH JDV * �� &+�   ��� ����� ����� ����� ����� �����
,QFRPSOHWH FRPEXVWLRQ * �� &+�   �� ����� ����� ����� ����� �����
6RRWLQJ OLPLW JDV &�+�   ��
/LJKW EDFN OLPLW JDV * ��� &+�   �� ����� ����� ����� ����� �����

+�   ��
)ODPH OLIW OLPLW JDV * �� &+�  ���� ����� ����� ����� ����� ����

1�   ���
*DVHV RI WKH WKLUG IDPLO\

*URXS �3

5HIHUHQFH JDV ����� ����� ����� ����� ����
,QFRPSOHWH FRPEXVWLRQ * �� &�+�   ���
6RRWLQJ DQG IODPH OLIW OLPLW JDV
/LJKW EDFN DQG VRRWLQJ OLPLW JDV * �� &�+�   ��� ���� ����� ����� ����� �����

'HVLJQDWLRQ +L +V

0-�NJ 0-�NJ

* �� ����� �����
* �� ����� �����
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�������  &RQGLWLRQV RI VXSSO\ DQG DGMXVWPHQW RI WKH EXUQHUV

��������� ,QLWLDO DGMXVWPHQW RI DSSOLDQFH

)LW WKH DSSOLDQFH ZLWK WKH DSSURSULDWH HTXLSPHQW FRUUHVSRQGLQJ WR WKH JDV IDPLO\ RU JDV JURXS WR ZKLFK
WKH VSHFLILHG WHVW JDV EHORQJV �VHH 7DEOH ��� $Q\ JDV UDWH DGMXVWHUV VKDOO EH VHW LQ DFFRUGDQFH ZLWK WKH 
PDQXIDFWXUHU
V LQVWUXFWLRQV XVLQJ WKH DSSURSULDWH UHIHUHQFH JDV�HV� �VHH ������ DQG WKH FRUUHVSRQGLQJ 
QRUPDO SUHVVXUH�V� VSHFLILHG LQ ������

��������� 6XSSO\ SUHVVXUHV

([FHSW ZKHUH DQ DGMXVWPHQW RI WKH VXSSO\ SUHVVXUH LV QHFHVVDU\ �DV VSHFLILHG LQ ��������� DQG ���������� WKH 
QRUPDO� PLQLPXP DQG PD[LPXP VXSSO\ SUHVVXUHV WR EH XVHG IRU WHVWLQJ SXUSRVHV VKDOO FRQIRUP WR ������

8QOHVV RWKHUZLVH VSHFLILHG� WKH LQLWLDO DGMXVWPHQW RI WKH DSSOLDQFH VKDOO QRW EH DOWHUHG�

��������� $GMXVWPHQW RI KHDW LQSXWV

([FHSW ZKHUH RWKHUZLVH VSHFLILHG� WKH IROORZLQJ VWHSV VKDOO EH WDNHQ EHIRUH DOO WKH WHVWV WR EH FDUULHG RXW DW
WKH QRPLQDO KHDW LQSXW ZLWK WKH UHIHUHQFH JDV DW WKH QRUPDO VXSSO\ SUHVVXUH�

¦ WKH DSSOLDQFH VKDOO EH ILWWHG ZLWK WKH LQMHFWRUV IRU WKH UHIHUHQFH JDV XVHG�
)RU WHVWV UHTXLULQJ DGMXVWPHQW RI WKH EXUQHU WR WKH QRPLQDO RU DQRWKHU VSHFLILHG KHDW LQSXW� HQVXUH WKDW
WKH SUHVVXUH XSVWUHDP RI WKH LQMHFWRUV LV VXFK WKDW WKH KHDW LQSXW REWDLQHG LV ZLWKLQ �� � RI WKDW VSHFLILHG
�E\ DOWHULQJ WKH SUHVHW DGMXVWHUV RU WKH DSSOLDQFH JRYHUQRU� LI DGMXVWDEOH� RU WKH DSSOLDQFH VXSSO\ SUHVVXUH��

7KH VSHFLILHG KHDW LQSXW VKDOO EH GHWHUPLQHG� ZLWK WKH DSSOLDQFH LQVWDOOHG LQ DFFRUGDQFH ZLWK ����� DQG
VXSSOLHG ZLWK WKH DSSURSULDWH UHIHUHQFH JDV�HV��

��������� &RUUHFWHG SUHVVXUHV

:KHUH� WR REWDLQ WKH QRPLQDO KHDW LQSXW ZLWKLQ �� �� LW LV QHFHVVDU\ WR XVH D VXSSO\ SUHVVXUH� S� GLIIHUHQW
IURP WKH QRUPDO SUHVVXUH SQ� WKHQ WKRVH WHVWV QRUPDOO\ FDUULHG RXW DW WKH PLQLPXP RU PD[LPXP SUHVVXUHV 
SPLQ DQG SPD[ VKDOO EH FDUULHG RXW DW WKH FRUUHFWHG SUHVVXUHV S
 DQG S

 ZKHUH�

����� 7HVW SUHVVXUHV

7KH WHVW SUHVVXUH� L�H� WKH SUHVVXUHV UHTXLUHG DW WKH JDV LQOHW FRQQHFWLRQ RI WKH DSSOLDQFH� DUH VSHFLILHG
LQ 7DEOH ��

7DEOH � ¦ 7HVW SUHVVXUH �PEDU�

��� &RQGLWLRQV RI WHVW

����� *HQHUDO

7KH IROORZLQJ FRQGLWLRQV VKDOO EH DSSOLHG XQOHVV RWKHUZLVH VSHFLILHG LQ SDUWLFXODU FODXVHV�

����� 7HVW URRP

7KH DSSOLDQFH VKDOO EH LQVWDOOHG LQ D ZHOO�YHQWLODWHG� GUDXJKW�IUHH URRP ZKLFK KDV DQ DPELHQW WHPSHUDWXUH
RI ��� � � � &�

7\SH RI JDV 1RUPDO 0LQLPXP 0D[LPXP

6HFRQG IDPLO\ *URXS + �� �� ��
7KLUG IDPLO\ �� �� �� ��

�3 �� �� ��

S
SPLQ
������������ S

SPD[
������������� S

SQ
������  
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����� 7HVW LQVWDOODWLRQ

7KH DSSOLDQFH VKDOO EH LQVWDOOHG LQ WKH WHVW ER[ VSHFLILHG LQ ����� LQ DFFRUGDQFH ZLWK WKH PDQXIDFWXUHU
V
LQVWUXFWLRQV� WDNLQJ DFFRXQW RI WKH PLQLPXP GHFODUHG FOHDUDQFHV DURXQG WKH DSSOLDQFH�

)RU WKH FRQYHQLHQFH RI FDUU\LQJ RXW WHVWV� WKH DSSOLDQFH PD\ EH LQVWDOOHG DW D KHLJKW DERYH WKH IORRU ZKLFK 
LV RWKHU WKDQ WKDW VSHFLILHG LQ WKH PDQXIDFWXUHU
V LQVWUXFWLRQV� SURYLGHG WKDW WKLV GRHV QRW DIIHFW WKH 
SHUIRUPDQFH RI WKH DSSOLDQFH�

'XH QRWH VKDOO EH WDNHQ RI WKH PDQXIDFWXUHUªV LQVWUXFWLRQV UHJDUGLQJ WKH SRVLWLRQLQJ RI JDV ILUH UHIUDFWRULHV� 
,I LW LV REYLRXV WKDW DQ\ SDUWLFXODU DUUDQJHPHQW LV QRW LQ DFFRUGDQFH ZLWK WKH PDQXIDFWXUHU
V LQVWUXFWLRQV
WKHQ WKDW DUUDQJHPHQW VKDOO QRW EH XVHG IRU WHVWLQJ SXUSRVHV�

'XULQJ WHVWLQJ� WKH LQLWLDO DGMXVWPHQW RI WKH JDV ILUH VKDOO QRW EH DOWHUHG�

����� 7HVW ER[

7KH WHVW ER[ DQG VXUURXQG VKDOO VLPXODWH WKH W\SH RI FRQVWUXFWLRQ VSHFLILHG LQ WKH PDQXIDFWXUHU
V
LQVWDOODWLRQ LQVWUXFWLRQV� 7KH WHVW ER[ VKDOO UHSUHVHQW WKH PLQLPXP VL]H RI ILUHSODFH UHFHVV LQWR RU DJDLQVW
ZKLFK WKH DSSOLDQFH LV WR EH ILWWHG� L�H�� WKH WHVW ER[ VKDOO KDYH WKH PLQLPXP GLPHQVLRQV IRU WKH ILUHSODFH 
GHSWK� ZLGWK DQG KHLJKW DQG WKH PD[LPXP GLPHQVLRQ IRU WKH DVVRFLDWHG OLQWHO� ZKLFK LV DVVXPHG WR EH RI 
UHFWDQJXODU VHFWLRQ�

7KH ER[ VKDOO EH SURYLGHG ZLWK D ZDOO IDFH H[WHQVLRQ RI �� PP WKLFN� ULJLG KHDW UHVLVWDQW EXLOGHUV
ERDUG ��� P KLJK DQG ���� P ZLGH DQG ZLWK D UHPRYDEOH ILUHSODFH VXUURXQG �� PP WKLFN KDYLQJ WKH VDPH 
GLPHQVLRQV DV WKH ZDOO IDFH H[WHQVLRQ DQG SURYLGHG ZLWK DQ RSHQLQJ RI WKH DSSURSULDWH PLQLPXP 
GLPHQVLRQV VSHFLILHG LQ WKH LQVWUXFWLRQV�

7KHUH VKDOO EH DGHTXDWH SURYLVLRQ IRU WKH ILWWLQJ RI WHVW SUREHV DQG IRU DFFHVV WR WKH DSSOLDQFH GXULQJ
WHVWLQJ�

$ WHVW ER[ RI W\SLFDO GLPHQVLRQV LV LOOXVWUDWHG LQ )LJXUH �� :KHUH WKH WHVW ER[ LV RWKHU WKDQ WR WKH W\SLFDO 
GLPHQVLRQV VKRZQ� LW VKDOO EH VXSSOLHG WR WKH WHVW DXWKRULW\ E\ WKH PDQXIDFWXUHU� 7KHUH VKDOO EH QR
VLJQLILFDQW OHDNDJH IURP WKH WHVW ER[�

����� 7HVW IOXH

7KH WHVW ER[ LV ILWWHG ZLWK D YHUWLFDO IOXH RI ��� PP QRPLQDO GLDPHWHU DQG RI VXFK D OHQJWK WKDW WKH KHLJKW
IURP WKH IORRU RI WKH WHVW ER[ WR WKH WRS RI WKH IOXH LV � P�

����� 7HVW ULJ� ZDWHU VLGH

7KH DSSOLDQFH LV FRQQHFWHG WR D WHVW ULJ DQG RSHUDWHG DW WKH UDWHG KHDW LQSXW�V� DQG DW WKH IORZ DQG UHWXUQ
WHPSHUDWXUHV VSHFLILHG� 0HDQV VKDOO EH SURYLGHG IRU PHDVXULQJ WKH IORZ DQG UHWXUQ WHPSHUDWXUHV DQG WKH
LQOHW ZDWHU WHPSHUDWXUH WR ZLWKLQ ��� &�

7HVW ULJV DUH VKRZQ LQ )LJXUH �D� DQG )LJXUH �E�� EXW DQ\ RWKHU DUUDQJHPHQW KDYLQJ WKH VDPH FDSDELOLW\
PD\ EH XVHG�

7KH IORZ DQG UHWXUQ RI WKH DSSOLDQFH VKDOO EH VKRUW FLUFXLWHG YLD D FRQQHFWLQJ SLSH FRQWDLQLQJ D FLUFXODWLQJ
SXPS DQG FRQWURO YDOYH ,� &ROG ZDWHU DW D WHPSHUDWXUH W� LV IHG LQWR WKH UHWXUQ SLSH DIWHU WKH FRQWURO YDOYH 
IURP D FRQVWDQW KHDG WDQN ZKLFK HQVXUHV D VWDWLF KHDG RQ WKH V\VWHP��� $Q HTXLYDOHQW DPRXQW RI ZDWHU DW
WKH IORZ WHPSHUDWXUH W� IORZV RXW RI WKH V\VWHP YLD D YHQWLODWHG RII�WDNH�

7KH ZDWHU IORZ UDWH FRUUHVSRQGLQJ WR WKH UHTXLUHG IORZ WHPSHUDWXUH DW WKH SUHVHW RXWSXW LV UHJXODWHG E\
FRQWURO YDOYH ,,� 7KH VSHFLILHG WHPSHUDWXUH GLIIHUHQFH �W�  W�� & LV VHW E\ PHDQV RI FRQWURO YDOYH ,�

����� 7HVW SURFHGXUH

([DPLQH WKH WHVW ULJ DQG DSSOLDQFH IRU JDV DQG ZDWHU VRXQGQHVV ERWK EHIRUH DQG DIWHU WKH WHVWV� WKH UHVXOWV
DUH GHHPHG LQYDOLG XQOHVV WKH V\VWHP LV VRXQG�

(QVXUH WKDW WKH DSSOLDQFH LV DW URRP WHPSHUDWXUH DW WKH VWDUW RI HDFK WHVW XQOHVV RWKHUZLVH VWDWHG LQ WKH 
WHVW PHWKRG�

�� ,W LV DGYLVDEOH WR ILW D ZDWHU IORZ PHWHU LQWR WKH FROG IHHG WR WKH ERLOHU IRU SUHOLPLQDU\ VHWWLQJ RI ZDWHU IORZ UDWH DQG WR DOORZ
VSRW FKHFNV WR EH PDGH GXULQJ WHVWV�
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'XULQJ WHVWLQJ� GR QRW DOWHU WKH LQLWLDO DGMXVWPHQW RI WKH DSSOLDQFH XQOHVV VSHFLILFDOO\ UHTXLUHG E\ WKH WHVW
PHWKRG��� 

8QOHVV RWKHUZLVH VSHFLILHG� WKH ERLOHU DQG WHVW ULJ VKDOO EH VHW XS WR JLYH D ZDWHU IORZ WHPSHUDWXUH RI
�� � � & DQG D UHWXUQ ZDWHU WHPSHUDWXUH RI ��� � �� &�

7HVW SUHVVXUHV VKDOO EH PHDVXUHG WR ��� PEDU DQG VKDOO QRW YDU\ E\ PRUH WKDQ ���� PEDU IRU HDFK WHVW�

� 5HTXLUHPHQWV DQG WHVW PHWKRGV

��� 6RXQGQHVV

����� 6RXQGQHVV RI WKH JDV FLUFXLW

������� 5HTXLUHPHQW

/HDNDJH VKDOO QRW H[FHHG ��� FP��K LUUHVSHFWLYH RI WKH QXPEHU RI FRPSRQHQWV� ZKHWKHU PRXQWHG LQ VHULHV
RU SDUDOOHO RQ WKH DSSOLDQFH�

������� 7HVW PHWKRG

7KHVH WHVWV DUH FDUULHG RXW DW DPELHQW WHPSHUDWXUH XVLQJ DLU�

7KH VRXQGQHVV RI WKH ILUVW FORVXUH PHPEHU LV FKHFNHG ZLWK DOO WKH GRZQVWUHDP FORVXUH PHPEHUV EHLQJ RSHQ
DQG WKH SUHVVXUH XSVWUHDP RI WKH DSSOLDQFH VHW DW ��� PEDU�

7KH XSVWUHDP SUHVVXUH LV WKHQ VHW WR �� PEDU IRU DSSOLDQFHV ZKLFK GR QRW XVH �UG IDPLO\ JDV DQG ��� PEDU
IRU DSSOLDQFHV ZKLFK GR XVH �UG IDPLO\ JDV�

7KH VRXQGQHVV LV WKHQ FKHFNHG ZLWK DOO WKH YDOYHV RSHQ DQG WKH LQMHFWRUV EORFNHG�

����� 6RXQGQHVV RI WKH FRPEXVWLRQ FLUFXLW

������� 5HTXLUHPHQW

7KH OHDNDJH RI SURGXFWV VKDOO EH OHVV WKDQ ���� P��K ZKHQ WKH ERLOHU DQG ILUH DUH RSHUDWHG VHSDUDWHO\ DQG 
WRJHWKHU�

������� 7HVW FRQGLWLRQV

7KH DSSOLDQFH VKDOO EH LQVWDOOHG� LQ DFFRUGDQFH ZLWK WKH PDQXIDFWXUHUªV LQVWUXFWLRQV� ZLWK WKH WHVW ER[� 
ZDWHU WHVW ULJ DQG IOXH VSHFLILHG LQ ���� $GMXVW WKH ZDWHU IORZ VR WKDW FRQGLWLRQV DUH FRQVWDQW DQG DQ\ 
WKHUPRVWDW GRHV QRW RSHUDWH�

7KH DSSOLDQFH LV WKHQ RSHUDWHG DV GHVFULEHG LQ D�� E�� F� DQG G� DV IROORZV� WKH VSLOODJH EHLQJ PHDVXUHG DIWHU 
HDFK RSHUDWLRQ�

D� 7KH JDV ILUH RQO\ VKDOO EH RSHUDWHG DW DGMXVWPHQW SUHVVXUH IRU � K�

E� 7KH ERLOHU RQO\ VKDOO EH RSHUDWHG DW DGMXVWPHQW SUHVVXUH IRU �� PLQ�

F� %RWK XQLWV VKDOO EH RSHUDWHG VLPXOWDQHRXVO\ DW DGMXVWPHQW SUHVVXUH IRU � K�

G� 2SHUDWLRQV D� DQG E� VKDOO EH UHSHDWHG ZLWK DQ\ DSSOLDQFH IOXH UHVWULFWRUV ILWWHG LQ DFFRUGDQFH ZLWK WKH
PDQXIDFWXUHUªV LQVWUXFWLRQV DQG ZLWK WKH WHVW ER[ ILWWHG ZLWK YHUWLFDO IOXH RI VXFK D OHQJWK WKDW WKH KHLJKW
IURP WKH IORRU RI WKH WHVW ER[ WR WKH WRS RI WKH IOXH LV ���� P�

������� $SSDUDWXV

7KH PHWKRG IRU PHDVXULQJ WKH DPRXQW RI OHDNDJH LQYROYHV FROOHFWLQJ� LQ D KRRG SODFHG RYHU WKH DSSOLDQFH�
WKH FRQYHFWHG DLU RXWSXW IURP WKH DSSOLDQFH WRJHWKHU ZLWK DQ\ HVFDSLQJ SURGXFWV� $Q LQMHFWLRQ RI D NQRZQ 
YROXPH RI &2� WR WKH KRRG LV XVHG WR FDOFXODWH WKH WRWDO YROXPH SDVVLQJ WKURXJK WKH KRRG�

)LJXUH �D� VSHFLILHV D KRRG IRU WKH PDMRULW\ RI DSSOLDQFHV� $ SDUWLFXODU DSSOLDQFH PD\ UHTXLUH D VSHFLDO KRRG
ZKLFK VKDOO EH FRQVWUXFWHG E\ WKH DSSOLDQFH PDQXIDFWXUHU DQG VXSSOLHG WR WKH WHVWLQJ DXWKRULW\�

�� ,Q JHQHUDO� H[FHSW IRU WHVWV LQYROYLQJ JRYHUQRU SHUIRUPDQFH� WKH DSSOLDQFH JRYHUQRU� LI DQ\� PD\ EH SXW RXW RI RSHUDWLRQ DQG WKH
VSHFLILHG WHVW SUHVVXUH REWDLQHG E\ DGMXVWLQJ WKH JDV SUHVVXUH DW WKH LQOHW WR WKH DSSOLDQFH�
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7KH SRVLWLRQLQJ RI WKH KRRG LV VSHFLILHG LQ )LJXUH �E�� 7KH EDFN SDQHO PD\ EH DGDSWHG WR ILW DURXQG WKH IOXH 
VSLJRW DQG VKRXOG EH VHDOHG WR WKH IDFH RI WKH WHVW ER[� 7KH IURQW ORZHU HGJH RI WKH KRRG VKDOO EH SRVLWLRQHG
DERYH WKH OLNHO\ VRXUFH RI OHDNDJH VR WKDW�

D� WKH KRRG LV SRVLWLRQHG DV ORZ DV SRVVLEOH ZLWKRXW DIIHFWLQJ WKH SHUIRUPDQFH RI WKH ILUH XQGHU WHVW�

E� WKHUH LV QR VSLOODJH IURP WKH ERWWRP RI WKH KRRG�

,QVWUXPHQWDWLRQ IRU PHDVXULQJ WKH &2� FRQWHQW RI JDV VKDOO EH DFFXUDWH WR ���� � &2��

������� 3UHOLPLQDU\ DGMXVWPHQW

$Q DGYDQWDJH RI WKLV PHWKRG LV WKDW LW PLQLPL]HV WKH IORZ WKURXJK WKH FROOHFWLQJ KRRG WKXV LQFUHDVLQJ WKH
&2� IUDFWLRQ RI WKH VDPSOH� 7KLV LV GRQH E\ DGMXVWLQJ WKH KRRG GDPSHU� &DUH VKRXOG EH WDNHQ WR HQVXUH WKDW
WKH KRRG GRHV QRW VSLOO� 7KLV LV FKHFNHG E\ VDPSOLQJ IURP WKH WXEH DORQJ WKH IURQW ERWWRP HGJH RI WKH KRRG
DQG FRPSDULQJ WKH &2� FRQWHQW ZLWK WKDW RI DPELHQW DLU LQ WKH VDPH SODQH DV WKH KRUL]RQWDO HGJH RI WKH
KRRG� >6HH )LJXUH �D�@� 7KH KRRG VKRXOG EH OHIW WR VWDELOL]H� DIWHU LWV DGMXVWPHQW LV FRPSOHWHG� IRU DW
OHDVW �� PLQ� EHIRUH VWDUWLQJ WKH WHVW�

������� 7HVW SURFHGXUH

6DPSOHV VKDOO EH WDNHQ IURP WKH IROORZLQJ�

D� 7KH KRRG ZLWKRXW LQMHFWLRQ RI &2��

E� 7KH KRRG ZLWK LQMHFWLRQ RI &2��

F� 7KH ODERUDWRU\ DLU ZKHQ &2� LV QRW LQMHFWHG LQWR WKH KRRG�

G� 7KH ODERUDWRU\ DLU ZKHQ &2� LV LQMHFWHG LQWR WKH KRRG�

'XULQJ DQ\ RQH WHVW WKH &2� FRQWHQW RI WKH DLU SDVVLQJ LQWR WKH DSSOLDQFH VKDOO QRW H[FHHG ��� � DQG VKDOO
QRW YDU\ E\ PRUH WKDQ ���� �����

������� &DOFXODWLRQ RI UHVXOWV

7KH OHDNDJH RI XQGLOXWHG SURGXFWV RI FRPEXVWLRQ LV FDOFXODWHG E\ WKH IROORZLQJ HTXDWLRQ�

9  

ZKHUH

���

7ZR SDLUV RI UHVXOWV DUH XVHG WR FDOFXODWH WKH DYHUDJH YDOXH IRU WKH UDWH RI OHDNDJH�

��� 5DWHV RI LQMHFWLRQ RI ���� P��K DUH VXLWDEOH IRU WKH PDMRULW\ RI DSSOLDQFHV� /DERUDWRU\ DLU FDQ IOXFWXDWH TXLWH UDSLGO\ DQG 
WKHUHIRUH D IDVW UHVSRQVH DQDO\VHU RU VLPXOWDQHRXV VDPSOLQJ LV UHFRPPHQGHG

9 LV WKH OHDNDJH RI XQGLOXWHG SURGXFWV RI FRPEXVWLRQ �P��K��
D� LV WKH &2� FRQWHQW RI WKH ODERUDWRU\ DLU ZKHQ &2� LV QRW LQMHFWHG ����
D� LV WKH &2� FRQWHQW RI ODERUDWRU\ DLU ZKHQ &2� LV LQMHFWHG ����
E LV WKH &2� FRQWHQW LQ KRRG ZKHQ &2� LV QRW LQMHFWHG ����
F LV WKH &2� FRQWHQW LQ KRRG ZKHQ &2� LV LQMHFWHG ����
U LV WKH LQMHFWLRQ UDWH �P��K�
. LV WKH UDWLR RI WKH YROXPH RI XQGLOXWHG SURGXFWV WR WKH YROXPH RI &2� SHU XQLW YROXPH RI JDV����

��� . LV HTXDO WR ���� DQG ���� IRU UHIHUHQFH WHVW JDVHV * �� DQG * �� UHVSHFWLYHO\�

U E D�±
F D�± E D�±±
���������������������������������������������� .
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����� 6RXQGQHVV RI WKH ZDWHU FLUFXLW

������� 5HTXLUHPHQW

7KH PDQXIDFWXUHU VKDOO VWDWH WKH PD[LPXP SUHVVXUH WR ZKLFK WKH ERLOHU FDQ EH VXEMHFWHG� WRJHWKHU ZLWK
WKH UHFRPPHQGHG UDQJH RI ZRUNLQJ SUHVVXUHV�

7KH ERLOHU VKDOO QRW VKRZ DQ\ VLJQ RI YLVLEOH OHDNDJH RU SHUPDQHQW GLVWRUWLRQ ZKHQ WHVWHG DW ��� � RI WKH
PDQXIDFWXUHU
V VWDWHG PD[LPXP SUHVVXUH� $Q DSSOLDQFH LQWHQGHG IRU XVH LQ D VHDOHG ZDWHU V\VWHP VKDOO
FRQIRUP WR WKLV UHTXLUHPHQW DW D SUHVVXUH RI ��� EDU�

������� 7HVW PHWKRG

7KH ERLOHU LV VHDOHG DQG SUHVVXUL]HG�

��� +HDW LQSXW

����� *HQHUDO

7KH DSSOLDQFH KHDW LQSXW LV PHDVXUHG ZKHQ VXSSOLHG ZLWK HDFK UHIHUHQFH JDV DSSURSULDWH WR LWV FDWHJRU\� 
DW WKH QRUPDO VXSSO\ SUHVVXUH IRU HDFK UHIHUHQFH JDV� XQGHU WKH JHQHUDO LQVWDOODWLRQ FRQGLWLRQV VSHFLILHG
LQ ����

����� &DOFXODWLRQ RI KHDW LQSXW UDWHV XQGHU UHIHUHQFH FRQGLWLRQV

7KH QRPLQDO JDV UDWH LV WKH YROXPHWULF UDWH 91 RU PDVV UDWH 01 RI WKH JDV FRUUHVSRQGLQJ WR WKH QRPLQDO 
KHDW LQSXW REWDLQHG ZLWK UHIHUHQFH JDV XQGHU UHIHUHQFH WHVW FRQGLWLRQV �GU\ JDV� �� &� � ������ PEDU��

7KH QRPLQDO KHDW LQSXW 41 LQ NLORZDWWV �N:� LV JLYHQ E\ RQH RI WKH IROORZLQJ H[SUHVVLRQV�

4Q   ����� 01 +L

4Q   ����� 91 +L

ZKHUH

7KHVH PDVV DQG YROXPH UDWHV FRUUHVSRQG WR D PHDVXUHPHQW DQG WR D IORZ RI UHIHUHQFH JDV XQGHU UHIHUHQFH
FRQGLWLRQV� L�H� DVVXPLQJ WKH JDV WR EH GU\� DW �� & DQG XQGHU � ������ PEDU SUHVVXUH� ,Q SUDFWLFH WKH
YDOXHV RI PDVV DQG YROXPHWULF UDWHV REWDLQHG GXULQJ WKH WHVWV GR QRW FRUUHVSRQG WR WKHVH UHIHUHQFH
FRQGLWLRQV� DQG KDYH WKHUHIRUH WR EH FRUUHFWHG WR EULQJ WKHP WR WKH YDOXHV WKDW ZRXOG EH EHHQ REWDLQHG KDG 
WKH UHIHUHQFH FRQGLWLRQV H[LVWHG GXULQJ WKH WHVWV� DW WKH RXWOHW RI WKH LQMHFWRU�

:KHQ WKH GHWHUPLQDWLRQ LV PDGH E\ PDVV� ��UG IDPLO\ JDV�� WKH FRUUHFWHG PDVV UDWH LV FDOFXODWHG IURP WKH
IROORZLQJ HTXDWLRQ�

:KHQ WKH GHWHUPLQDWLRQ LV PDGH IURP WKH YROXPHWULF UDWH WKH IROORZLQJ FRUUHFWLRQ HTXDWLRQ LV XVHG�

01 LV WKH QRPLQDO PDVV UDWH LQ NLORJUDPV SHU KRXU �NJ�K� REWDLQHG XQGHU UHIHUHQFH FRQGLWLRQV
�GU\ JDV� �� &� � ������ PEDU��

91 LV WKH QRPLQDO YROXPHWULF UDWH LQ FXELF PHWUHV SHU KRXU �P��K� REWDLQHG XQGHU UHIHUHQFH
FRQGLWLRQV �GU\ JDV� �� &� � ������ PEDU��

+L LV WKH QHW FDORULILF YDOXH RI WKH UHIHUHQFH JDV LQ PHJDMRXOHV SHU NLORJUDP �0-�NJ� ��VW H[SUHVVLRQ� 
RU LQ PHJDMRXOHV SHU FXELF PHWUH �0-�P�� �GU\ JDV� �� &� � ������ PEDU� ��QG H[SUHVVLRQ��

0R 0 � ������ S�
SD S�

��������������������������������������
��� WJ�
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7KH FRUUHFWHG PDVV UDWH LV FDOFXODWHG IURP WKH IROORZLQJ HTXDWLRQ�

0R   ����� 9R G

ZKHUH

7KHVH DUH WKH HTXDWLRQV WKDW DUH XVHG WR FDOFXODWH IURP WKH PDVV �0� RU YROXPHWULF �9� UDWHV� PHDVXUHG
XQGHU WHVW FRQGLWLRQV� WKH FRUUHVSRQGLQJ 0R RU 9R UDWHV WKDW ZRXOG KDYH EHHQ REWDLQHG XQGHU UHIHUHQFH 
FRQGLWLRQV� DQG LW LV WKHVH YDOXHV� 0R DQG 9R� WKDW DUH FRPSDUHG ZLWK WKH YDOXHV 01 DQG 91� FDOFXODWHG IURP
WKH QRPLQDO KHDW LQSXW� XVLQJ WKH HTXDWLRQV JLYHQ HDUOLHU LQ WKLV FODXVH�

7KHVH HTXDWLRQV DUH DSSOLFDEOH LI WKH WHVW JDV XVHG� LV GU\�

,I D ZHW �ZDWHU ILOOHG� PHWHU LV XVHG RU LI WKH JDV XVHG LV VDWXUDWHG� WKH YDOXH G �GHQVLW\ RI GU\ JDV LQ UHODWLRQ 
WR GU\ DLU� LV UHSODFHG E\ WKH YDOXH RI WKH GHQVLW\ RI WKH ZHW JDV GK JLYHQ E\ WKH IROORZLQJ HTXDWLRQ�

GK  

ZKHUH

����� $GMXVWPHQW RI KHDW LQSXW

������� 5HTXLUHPHQW

7KH PDQXIDFWXUHUªV TXRWHG VHWWLQJ SUHVVXUHV VKDOO EH REWDLQHG�

������� 7HVW PHWKRG

7KH PDLQ EXUQHUV RI ERWK WKH JDV ILUH DQG EDFN ERLOHU DUH RSHUDWHG DW WKH VDPH WLPH� 8VLQJ DQ\ JDV UDWH
DGMXVWHU� LI QHFHVVDU\� DOO UHFRPPHQGHG VHWWLQJ SUHVVXUHV DUH LQVSHFWHG IRU HDFK EXUQHU� ZKLOH WKH RWKHU 
PDLQ EXUQHU LV RSHUDWLQJ DW LWV PD[LPXP VHWWLQJ SUHVVXUH�

����� &RQILUPDWLRQ RI UDWHG KHDW LQSXW

������� 5HTXLUHPHQW

:KHQ WHVWHG LQ DFFRUGDQFH ZLWK �������� WKH KHDW LQSXW RI WKH ILUH DQG RI WKH ERLOHU LI LW LV QRW UDQJH�UDWHG�
VKDOO EH ZLWKLQ �� � RI WKH KHDW LQSXWV TXRWHG E\ WKH PDQXIDFWXUHU�

������� 7HVW PHWKRG

7KH ILUH DQG ERLOHU� LI LW LV QRW UDQJH�UDWHG� DUH RSHUDWHG VHSDUDWHO\ DW WKHLU UDWHG EXUQHU SUHVVXUHV� )RU 
VWDELOLW\� WKH ILUH LV RSHUDWHG IRU RQH KRXU DQG WKH ERLOHU WKLUW\ PLQXWHV LQ HDFK FDVH EHIRUH UHDGLQJV DUH
PDGH� 7KH KHDW LQSXWV DUH PHDVXUHG XVLQJ WKH DSSURSULDWH SURFHGXUHV RI ������

0R LV WKH PDVV UDWH XQGHU UHIHUHQFH FRQGLWLRQV�
0 LV WKH PDVV UDWH REWDLQHG XQGHU WHVW FRQGLWLRQV�
9R LV WKH YROXPHWULF UDWH XQGHU UHIHUHQFH FRQGLWLRQV DW WKH DSSOLDQFH LQOHW�
9 LV WKH YROXPHWULF UDWH REWDLQHG XQGHU WHVW FRQGLWLRQV �PHDVXUHG DW� RU FRUUHFWHG WR SUHVVXUH S DQG

WHPSHUDWXUH WJ��
SD LV WKH DWPRVSKHULF SUHVVXUH LQ PEDU�
S LV WKH JDV VXSSO\ SUHVVXUH LQ PEDU�
WJ LV WKH WHPSHUDWXUH RI WKH JDV DW WKH DSSOLDQFH LQOHW LQ &�
G LV WKH GHQVLW\ RI GU\ WHVW JDV UHODWLYH WR WKDW RI GU\ DLU�
GU LV WKH GHQVLW\ RI UHIHUHQFH JDV UHODWLYH WR WKDW RI GU\ DLU�

GK LV WKH FRUUHFWHG UHODWLYH GHQVLW\�
: LV WKH VDWXUDWLRQ YDSRXU SUHVVXUH DW WKH GHZ SRLQW RI WKH WHVW JDV� ZKLFK� LQ WKH FDVH RI D ZHW PHWHU 

LV WDNHQ WR EH HTXDO WR WJ�

G SD S :±� ����� :�
SD S�

���������������������������������������������������������������������
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����� &RQILUPDWLRQ RI UDQJH�UDWLQJ

������� 5HTXLUHPHQW

:KHQ WHVWHG LQ DFFRUGDQFH ZLWK ������� WKH KHDW LQSXWV RI UDQJH�UDWHG ERLOHUV VKDOO EH ZLWKLQ �� � RI WKH
KHDW LQSXWV TXRWHG E\ WKH PDQXIDFWXUHU�

�������  7HVW PHWKRG

7KH ERLOHU LV RSHUDWHG RQ LWV RZQ� EHLQJ DGMXVWHG VXFFHVVLYHO\ WR WKH PD[LPXP DQG PLQLPXP VHWWLQJ 
SUHVVXUHV UHFRPPHQGHG E\ WKH PDQXIDFWXUHU IRU HDFK UHIHUHQFH JDV� $W HDFK VHWWLQJ SUHVVXUH RSHUDWH WKH 
EXUQHU IRU �� PLQ� LQ HDFK FDVH EHIRUH WDNLQJ UHDGLQJV� 7KH KHDW LQSXWV VKDOO EH PHDVXUHG LQ DFFRUGDQFH
ZLWK ������

����� ,JQLWLRQ EXUQHU

������� 5HTXLUHPHQW

7KH KHDW LQSXW RI DQ\ SHUPDQHQW LJQLWLRQ EXUQHU� ZKHQ WKH PDLQ EXUQHU LV H[WLQJXLVKHG� VKDOO QRW 
H[FHHG ����� N:�

������� 7HVW PHWKRG

7KH KHDW LQSXW LV GHWHUPLQHG E\ VXSSO\LQJ WKH LJQLWLRQ EXUQHU ZLWK WKH DSSURSULDWH UHIHUHQFH JDV�HV� DW WKH
QRUPDO SUHVVXUH VSHFLILHG LQ ������ ,I WKH LJQLWLRQ EXUQHU KDV D JDV UDWH DGMXVWHU� DGMXVW LW LQ DFFRUGDQFH
ZLWK WKH PDQXIDFWXUHUªV LQVWUXFWLRQV�

��� /LPLWLQJ WHPSHUDWXUHV

����� )ORRU WHPSHUDWXUHV

������� 5HTXLUHPHQW

7KH DSSOLDQFH VKDOO QRW FDXVH WKH WHPSHUDWXUH RI FRPEXVWLEOH IORRUV RXWVLGH WKH IURQW IDFH RI WKH WHVW ER[ WR
ULVH PRUH WKDQ �� .�

�������  $SSDUDWXV

7KH DSSDUDWXV� VKRZQ LQ )LJXUH �� FRPSULVHV D WHVW IORRU PRXQWHG LQ IURQW RI WKH VWDQGDUG ER[
�VHH )LJXUH ���

7KH WHVW IORRU DQG ZDOO >VHH )LJXUH �E� DQG )LJXUH �F�@ VKDOO EH PDGH RI �� PP WKLFN KDUGZRRG RU D PDWHULDO
ZLWK D VLPLODU WKHUPDO FRQGXFWLYLW\ DQG LQFRUSRUDWH WKHUPRFRXSOHV VSDFHG DW ��� PP FHQWUHV� 7KH
WKHUPRFRXSOHV VKDOO HQWHU WKH SDQHOV IURP EHKLQG DQG KDYH WKHLU MXQFWLRQV ORFDWHG � PP IURP WKH IURQW 
VXUIDFH� 7KH IORRU SDQHO VKDOO EH VXSSRUWHG RQ EDWWHQV �� PP WKLFN DQG WKH ZDOO SDQHO VKDOO EH VSDFHG DZD\
IURP WKH IURQW RI WKH WHVW ER[ E\ EDWWHQV �� PP WKLFN� 7KH WHVW VKHOI >VHH )LJXUH �G�@ VKDOO EH RI VLPLODU
FRQVWUXFWLRQ� EXW KDYH WKHUPRFRXSOHV DW �� PP FHQWUHV� 7KH XSSHU VXUIDFH VKDOO EH FRYHUHG ZLWK VKHHW
DOXPLQLXP� VHSDUDWHG IURP WKH �� PP WKLFN SDQHO E\ �� PP WKLFN EDWWHQV� 7KH VXUIDFHV RI WKH IORRU� ZDOO
DQG VKHOI VKDOO EH ILQLVKHG ZLWK PDWW EODFN SDLQW�

7KH WHVW ZDOO LQFRUSRUDWHV DQ RSHQLQJ� 7KH JDS DURXQG WKLV RSHQLQJ� EHWZHHQ WKH ZDOO DQG WKH IURQW RI WKH 
WHVW ER[ VKDOO EH VHDOHG ZLWK D JDVNHW RI LQVXODWLQJ PDWHULDO
127( � )RU WHVWV RI ZDOO WHPSHUDWXUH� WKH RSHQLQJ LQ WKH WHVW ZDOO PD\ EH UHGXFHG WR WKH PLQLPXP VL]H VSHFLILHG LQ WKH
PDQXIDFWXUHU
V LQVWUXFWLRQV E\ PHDQV RI SLHFHV KDYLQJ WKH VDPH FRQVWUXFWLRQ DV WKH WHVW ZDOO�

127( � ,W LV QHFHVVDU\ WR DUUDQJH IRU VXFFHVVLYH UHDGLQJV WR EH PDGH DW HDFK MXQFWLRQ� $ FRQYHQLHQW PHWKRG RI GRLQJ WKLV LV WR 
FRQQHFW DOO WHUPLQDOV RI RQH VLJQ WR D VLQJOH WHUPLQDO DQG HDFK WHUPLQDO RI WKH RSSRVLWH VLJQ WR D VHSDUDWH WHUPLQDO RI D VZLWFKERDUG� 
7KH H�P�I� JHQHUDWHG DW D WKHUPRMXQFWLRQ LV PHDVXUHG E\ D VXLWDEOH LQVWUXPHQW�

7KH ZRRGZRUN LV WKRURXJKO\ GULHG� HLWKHU E\ SUHYLRXV WHVW RU E\ KHDWLQJ IRU �� K ZLWK DQ DSSOLDQFH LQ
SRVLWLRQ DQG RSHUDWLQJ DW D JDV UDWH VSHFLILHG LQ DFFRUGDQFH ZLWK WKH PDQXIDFWXUHUªV LQVWUXFWLRQV
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������� 7HVW

)LW WKH DSSOLDQFH LQ WKH VWDQGDUG WHVW ER[� LQ DFFRUGDQFH ZLWK WKH PDQXIDFWXUHUªV LQVWDOODWLRQ LQVWUXFWLRQV� 
ZLWK WKDW SDUW RI WKH DSSOLDQFH RXWVLGH WKH IURQW IDFH RI WKH WHVW ER[ DW WKH PLQLPXP KHLJKW DERYH WKH WHVW
IORRU SHUPLWWHG E\ WKH LQVWUXFWLRQV� :KHQ WKH LQVWUXFWLRQV SHUPLW VXEVWLWXWLRQ RI D SURSULHWDU\ KHDUWK IRU
WKH QRUPDO LQFRPEXVWLEOH KHDUWK LQ IURQW RI WKH ILUHSODFH UHFHVV� RU LQVWDOODWLRQ ZLWKRXW WKH LQFRPEXVWLEOH
KHDUWK ZKHQ WKH DSSOLDQFH LV ZDOO PRXQWHG� FDUU\ RXW DGGLWLRQDO WHVWV VLPXODWLQJ WKLV PHWKRG RI
LQVWDOODWLRQ�

2SHUDWH ERWK XQLWV RI WKH DSSOLDQFH LQ FRPELQDWLRQ DW WKHLU PD[LPXP KHDW LQSXWV� ZLWK WKH WKHUPRVWDW�V�
RXW RI DFWLRQ� XVLQJ WKH DSSURSULDWH UHIHUHQFH JDV DW DGMXVWPHQW SUHVVXUH� $GMXVW WKH ZDWHU UDWH RQ WKH
ERLOHU WR JLYH WKH PDQXIDFWXUHUªV VWDWHG PD[LPXP IORZ WHPSHUDWXUH ZLWK WKH PDQXIDFWXUHU
V
UHFRPPHQGHG IORZ WKURXJK WKH DSSOLDQFH�

$IWHU � K� PHDVXUH WKH ZDOO WHPSHUDWXUHV DQG WDNH WHPSHUDWXUH UHDGLQJV RYHU WKH DUHD RI WKH WHVW IORRU
RXWVLGH WKH KHDUWK DUHD DQG� DFFRUGLQJ WR WKH PHWKRG RI LQVWDOODWLRQ VLPXODWHG� LQFOXGLQJ WKH KHDUWK DUHD�
7KH ODWWHU LV D GHILQHG DUHD UHODWHG WR WKH DSSOLDQFH DQG LV ERXQGHG E\ WKH LQWHUVHFWLRQ ZLWK WKH IORRU RI WKH
EDFN SODQH RI WKH DSSOLDQFH� D SODQH ��� PP IRUZDUG IURP WKH ZDOO IDFH DQG SODQHV ��� PP RQ HDFK VLGH 
RI WKH DSSOLDQFH�

����� :DOO SURWHFWLRQ

,I WKH DSSOLDQFH LV LQWHQGHG WR EH ILWWHG DJDLQVW D ZDOO RI FRPEXVWLEOH PDWHULDO� LW VKDOO QRW FDXVH WKH
WHPSHUDWXUH RI WKH FRPEXVWLEOH PDWHULDO WR ULVH E\ PRUH WKDQ �� . ZKHQ ILWWHG LQ DFFRUGDQFH ZLWK WKH
PDQXIDFWXUHUªV LQVWDOODWLRQ LQVWUXFWLRQV DQG WHVWHG LQ DFFRUGDQFH ZLWK ��������

����� 6KHOI WHPSHUDWXUHV

,I WKH DSSOLDQFH LV LQWHQGHG WR EH ILWWHG EHORZ D VKHOI RI FRPEXVWLEOH PDWHULDO� WKH VKHOI WHPSHUDWXUH VKDOO
QRW H[FHHG DPELHQW WHPSHUDWXUH E\ PRUH WKDQ �� . ZKHQ LQVWDOOHG LQ DFFRUGDQFH ZLWK WKH PDQXIDFWXUHUªV 
LQVWDOODWLRQ LQVWUXFWLRQV DQG WHVWHG E\ WKH PHWKRG GHVFULEHG LQ ��������

����� 7HPSHUDWXUH RI FRPSRQHQWV DQG H[WHUQDO SDUWV RI WKH DSSOLDQFH

:KHQ WHVWHG LQ DFFRUGDQFH ZLWK �������� WKH WHPSHUDWXUH RI DQ\ FRPSRQHQWV �LQFOXGLQJ WDSV� VKDOO QRW
H[FHHG WKDW VSHFLILHG E\ WKH FRPSRQHQW PDQXIDFWXUHU�

7KH VXUIDFH WHPSHUDWXUH RI WKH FRQWURO KDQGOHV DQG RI DOO WKH SDUWV WKDW KDYH WR EH PDQLSXODWHG GXULQJ 
QRUPDO RSHUDWLRQ RI WKH DSSOLDQFH� PHDVXUHG RQO\ LQ WKH DUHDV LQWHQGHG WR EH WRXFKHG DQG ZKHQ WHVWHG LQ
DFFRUGDQFH ZLWK ������� VKDOO QRW H[FHHG WKH DPELHQW WHPSHUDWXUH E\ PRUH WKDQ WKH IROORZLQJ�

�� . IRU PHWDOV DQG HTXLYDOHQW PDWHULDOV�

�� . IRU SRUFHODLQ DQG HTXLYDOHQW PDWHULDOV�

�� . IRU SODVWLFV DQG HTXLYDOHQW PDWHULDOV�

:KHQ WHVWHG LQ DFFRUGDQFH ZLWK ������� WKH WHPSHUDWXUH RI WKRVH SDUWV RI WKH DSSOLDQFH OLNHO\ WR EH WRXFKHG 
DFFLGHQWDOO\� ZLWK WKH H[FHSWLRQ RI ZRUNLQJ VXUIDFHV� VKDOO QRW H[FHHG WKH DPELHQW WHPSHUDWXUH E\ PRUH 
WKDQ�

�� . IRU EDUH PHWDO�

�� . IRU HQDPHOOHG VWHHO DQG HTXLYDOHQW PDWHULDOV�

��� . IRU SODVWLFV� UXEEHU RU ZRRG�

����� 6LPXODWHG IXHO HOHPHQWV

������� 5HTXLUHPHQW

7KH PDWHULDOV XVHG IRU VLPXODWHG IXHO HOHPHQWV� VKDOO QRW VXVWDLQ FRPEXVWLRQ�

������� 7HVW PHWKRG

)LW WKH DSSOLDQFH LQ DFFRUGDQFH ZLWK WKH PDQXIDFWXUHUªV LQVWUXFWLRQV LQ WKH DSSDUDWXV VSHFLILHG LQ �������� 
8VLQJ WKH DSSURSULDWH UHIHUHQFH WHVW JDV DW DGMXVWPHQW SUHVVXUH DQG ZLWK WKH DSSOLDQFH LQ WKH KRW 
FRQGLWLRQ� SODFH D VDIHW\ PDWFK ZKLFK LV ZHOO DOLJKW RQ WKH IXHO HIIHFW LQ WKH PRVW YXOQHUDEOH SRVLWLRQ�
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��� ,JQLWLRQ�FURVV OLJKWLQJ DQG IODPH�VWDELOLW\

����� *HQHUDO

������� 5HTXLUHPHQW

,JQLWLRQ VKDOO EH VPRRWK� FRPSOHWH DQG HYHQ� 7KHUH VKDOO EH QR SURORQJHG OLJKW�EDFN RU IODPH OLIW� %ULHI OLIW
RU OLJKW�EDFN RQ H[WLQFWLRQ LV DFFHSWDEOH LI WKH VDIH RSHUDWLRQ RI WKH DSSOLDQFH LV QRW DIIHFWHG� )ODPHV VKDOO 
QRW LVVXH IURP WKH FDVH�

������� 7HVW PHWKRG

&DUU\ WKH WHVWV RXW RQ WKH ILUH DQG ERLOHU LQ VWLOO DLU DW DPELHQW WHPSHUDWXUH DQG DIWHU WKH ILUH RU ERLOHU KDV
EHHQ DOLJKW IRU DW OHDVW �� PLQ�

,JQLWLRQ RI WKH EXUQHUV VKDOO RFFXU DW DOO JDV UDWHV ZKLFK FDQ EH JLYHQ E\ WKH FRQWUROV� %ULHI OLJKW�EDFN
GXULQJ LJQLWLRQ RU H[WLQFWLRQ RI WKH EXUQHU PD\ EH DFFHSWHG LI WKLV GRHV QRW DIIHFW FRUUHFW RSHUDWLRQ�
1HYHUWKHOHVV IODPHV VKDOO QRW LVVXH IURP WKH FDVH�

%RLOHUV ILWWHG ZLWK D UDQJH�UDWLQJ GHYLFH� VKDOO FRQIRUP WR WKHVH UHTXLUHPHQWV ZKHQ DGMXVWHG WR WKH 
PD[LPXP DQG PLQLPXP KHDW LQSXWV VSHFLILHG E\ WKH PDQXIDFWXUHU�

������� 1RUPDO FRQGLWLRQ

7KH EXUQHUV DQG LJQLWLRQ EXUQHU�V�� LI DQ\� ILWWHG ZLWK WKH DSSURSULDWH LQMHFWRUV� DUH ILUVW DGMXVWHG ZLWK
UHIHUHQFH JDV IRU WKH DSSOLDQFH FDWHJRU\ VR DV WR REWDLQ WKH QRPLQDO KHDW LQSXW WR ZLWKLQ �� ��

7KH IROORZLQJ WKUHH WHVWV VKDOO EH FDUULHG RXW ZLWK WKH DSSOLDQFH DGMXVWHG WR WKHVH SUH�GHWHUPLQHG VHWWLQJV�

7HVW QR��

¦ 7KH SUHVVXUH DW WKH LQOHW VKDOO EH UHGXFHG WR �� � RI WKH QRUPDO SUHVVXUH IRU �QG IDPLO\ JDVHV DQG WR
WKH PLQLPXP SUHVVXUH IRU �UG IDPLO\ JDVHV����

8QGHU WKHVH FRQGLWLRQV FKHFN WKH LJQLWLRQ� FURVV�OLJKWLQJ DQG IODPH VWDELOLW\ IRU DOO RI WKH DSSOLDQFH 
EXUQHUV�

7KH WHVWV DUH UHSHDWHG DW WKH PLQLPXP KHDW LQSXW SHUPLWWHG E\ WKH FRQWUROV� LI LJQLWLRQ LV SRVVLEOH XQGHU
WKHVH FRQGLWLRQV�

7HVW QR��

¦ 5HSODFH WKH UHIHUHQFH JDV E\ WKH FRUUHVSRQGLQJ OLJKW�EDFN OLPLW JDV DQG UHGXFH WKH SUHVVXUH DW WKH 
DSSOLDQFH LQOHW WR WKH PLQLPXP SUHVVXUH VSHFLILHG LQ ������
¦ &KHFN WKDW LJQLWLRQ RI WKH EXUQHUV E\ WKH LJQLWLRQ EXUQHU�V� RU LJQLWLRQ GHYLFH�V� LV VDWLVIDFWRU\�

5HSHDW WKLV WHVW DW WKH PLQLPXP KHDW LQSXW JLYHQ E\ WKH FRQWUROV� LI LJQLWLRQ LV SRVVLEOH XQGHU WKHVH
FRQGLWLRQV GXULQJ QRUPDO XVH LQ DFFRUGDQFH ZLWK WKH PDQXIDFWXUHUª LQVWUXFWLRQV IRU XVH�

7HVW QR��

¦ 6XSSO\ WKH EXUQHU�V� ZLWK WKH IODPH OLIW OLPLW JDV DW WKH PD[LPXP SUHVVXUH VSHFLILHG LQ ����� DQG
FKHFN IRU WKH DEVHQFH RI OLIW�
¦ :KHUH WKH ILUH RU ERLOHU KDV DQ LQGLUHFW PHDQV RI VHHLQJ WKH IODPH� RQ FRPSOHWLRQ RI WKH WHVWV FKHFN
WKDW WKLV LQGLUHFW PHDQV IXQFWLRQV FRUUHFWO\�

����� 5HVLVWDQFH WR GUDXJKW

������� 5HTXLUHPHQW

7KHUH VKDOO EH QR KD]DUG WR WKH XVHU RU GDPDJH WR WKH DSSOLDQFH OLNHO\ WR FDXVH D KD]DUG�

��� 7HVW SUHVVXUHV DUH VSHFLILHG LQ 7DEOH ��
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������� 7HVW PHWKRG

:LWK RQO\ WKH ILUH DOLJKW� VXSSO\ WKH DSSOLDQFH ZLWK UHIHUHQFH JDV� RU D GLVWULEXWHG JDV DW QRUPDO SUHVVXUH
DQG VXEMHFW LW DW EXUQHU OHYHO WR D ZLQG VWUHDP RI ��� P�V� 7KH ZLQG VWUHDP VKDOO FRYHU DW OHDVW WKH ZLGWK
RI WKH EXUQHU DQG EH PDGH XS RI HVVHQWLDOO\ SDUDOOHO FRPSRQHQWV �VSHHG XQLIRUP WR ZLWKLQ ��� ���

7KH D[LV RI WKH ZLQG VWUHDP VKDOO EH LQ D KRUL]RQWDO SODQH DQG VKDOO EH PRYHG WKURXJK RQH RU PRUH DQJOHV
RI LQFLGHQFH ZLWKLQ D VHPL�FLUFOH LQ IURQW RI WKH DSSOLDQFH� WKH FHQWUH RI WKH VHPL�FLUFOH EHLQJ DW DQ
LQWHUVHFWLRQ RI WKH SODQH RI V\PPHWU\ RI WKH DSSOLDQFH DQG WKH SODQH RI WKH WHVW�

5HSHDW WKH WHVW DW DOO ILUH FRQWURO VHWWLQJV VWDWHG E\ WKH PDQXIDFWXUHU�

����� $EQRUPDO GUDXJKW FRQGLWLRQV

������� 5HTXLUHPHQW

7KH EXUQHU IODPHV VKDOO EH VWDEOH DQG QR H[WLQFWLRQ RI WKH EXUQHU VKDOO RFFXU HYHQ WKURXJK RSHUDWLRQ RI WKH 
IODPH VXSHUYLVLRQ GHYLFH�

������� 7HVW PHWKRG���

7KH DSSOLDQFH LV VXSSOLHG ZLWK UHIHUHQFH JDV� RU D GLVWULEXWHG JDV� DW WKH QRPLQDO KHDW LQSXW�

7HVW WKH DSSOLDQFH ZLWK HDFK XQLW RI WKH DSSOLDQFH DOLJKW DQG DOVR ZLWK ERWK XQLWV DOLJKW�

$ GUDXJKW LV DSSOLHG WR WKH IOXH VXFK WKDW WKH DSSOLDQFH LV VXEMHFWHG WR D UDQJH RI FRQGLWLRQV EHWZHHQ � P�V
GRZQGUDXJKW DQG � P�V XSGUDXJKW� $ IXUWKHU WHVW LV FDUULHG RXW ZLWK WKH IOXH EORFNHG�

����� +LJK XSGUDXJKW

������� 5HTXLUHPHQW

7KH IODPHV RI WKH JDV ILUH VKDOO QRW EH GUDZQ RXW IURP WKH ERWWRP RI WKH UDGLDQWV RU IXHO HIIHFW�

������� 7HVW PHWKRG

$SSO\ DQ XSGUDXJKW RI � P�V ZLWK ERWK XQLWV RI WKH DSSOLDQFH RSHUDWLQJ WRJHWKHU DW WKHLU QRPLQDO KHDW
LQSXWV�

5HSHDW WKH WHVW ZLWK WKH ILUH VHW DW LWV PLQLPXP RSHUDWLQJ UDWH�

����� 5HGXFWLRQ RI WKH JDV UDWH RI WKH LJQLWLRQ EXUQHU

������� 5HTXLUHPHQW

7KH PDLQ EXUQHUV VKDOO LJQLWH ZLWKRXW GDPDJH WR WKH DSSOLDQFH DQG ZLWKRXW IODPH UROO�RXW� RXWVLGH WKH
FDVH�

������� 7HVW PHWKRG

)LW WKH PDLQ EXUQHUV DQG LJQLWLRQ EXUQHU�V� ZLWK WKH DSSURSULDWH LQMHFWRUV DQG VXSSO\ WKH DSSOLDQFH ZLWK
WKH UHIHUHQFH JDVHV IRU WKH FDWHJRU\ DW QRPLQDO KHDW LQSXW�

:KHUH D JRYHUQRU LV ILWWHG� UHGXFH WKH SUHVVXUH GRZQVWUHDP RI WKH JRYHUQRU� LI QHFHVVDU\� WR WKH YDOXH 
FRUUHVSRQGLQJ WR ���� � RI WKH QRPLQDO KHDW LQSXW IRU �QG IDPLO\ JDVHV �IRU WKH UHIHUHQFH JDVHV� RU �� � RI
WKH QRPLQDO KHDW LQSXW IRU �UG IDPLO\ JDVHV�

5HGXFH WKH UDWH E\ PHDQV RI DQ DSSURSULDWH DGMXVWHU LQ WKH JDV VXSSO\ OLQH WR WKH LJQLWLRQ EXUQHU�V� WR JLYH
WKH PLQLPXP HQHUJ\ QHFHVVDU\ WR NHHS WKH JDVZD\ WR WKH EXUQHUV RSHQ� 7KHQ FKHFN WKDW LJQLWLRQ RI WKH 
EXUQHUV E\ WKH LJQLWLRQ EXUQHU�V� FRQIRUPV WR ������

)RU LJQLWLRQ EXUQHUV KDYLQJ VHYHUDO VHSDUDWH SRUWV� WKH SRUWV RI WKH LJQLWLRQ EXUQHUV DUH VHDOHG H[FHSW IRU 
WKDW RI WKH IODPH KHDWLQJ WKH VHQVRU HOHPHQW�

5HSHDW WKH WHVW DW WKH PLQLPXP KHDW LQSXW JLYHQ E\ WKH FRQWUROV� LI LJQLWLRQ LV SRVVLEOH XQGHU WKHVH
FRQGLWLRQV�

��� )RU WKLV WHVW LW PD\ EH QHFHVVDU\ WR GLVDEOH DQ\ VSLOODJH PRQLWRULQJ GHYLFH�
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����� 'HIHFWLYH FORVXUH RI WKH GRZQVWUHDP PDLQ EXUQHU JDV YDOYH

������� 5HTXLUHPHQW

:KHUH WKH JDV OLQH LV GHVLJQHG VR WKDW WKH JDV VXSSO\ WR WKH LJQLWLRQ EXUQHU LV WDNHQ IURP EHWZHHQ WKH WZR 
PDLQ EXUQHU JDV YDOYHV� LW VKDOO QRW EH SRVVLEOH IRU D KD]DUGRXV VLWXDWLRQ WR DULVH LQ WKH HYHQW RI GHIHFWLYH
FORVXUH RI WKH GRZQVWUHDP PDLQ EXUQHU YDOYH ZKHQ WKH LJQLWLRQ EXUQHU LV OLW�

������� 7HVW PHWKRG

,I WKH JDV VXSSO\ WR DQ LJQLWLRQ EXUQHU LV WDNHQ IURP EHWZHHQ WZR DXWRPDWLF YDOYHV RI D PDLQ EXUQHU� WKH
GRZQVWUHDP PDLQ EXUQHU DXWRPDWLF YDOYH VKDOO EH NHSW RSHQ DUWLILFLDOO\�

6XSSO\ WKH DSSOLDQFH ZLWK UHIHUHQFH JDV RU GLVWULEXWHG JDV DW QRUPDO SUHVVXUH�

����� 5HGXFWLRQ RI WKH JDV SUHVVXUH

������� 5HTXLUHPHQW

:KHQ WHVWHG LQ DFFRUGDQFH ZLWK �������� LJQLWLRQ RI WKH PDLQ EXUQHU�V� VKDOO EH DVVXUHG DQG WKHUH VKDOO EH
QR KD]DUG WR WKH XVHU RU GDPDJH WR WKH DSSOLDQFH�

������� 7HVW PHWKRG

7HVW WKH DSSOLDQFH LQ DFFRUGDQFH ZLWK �������� 7KH VXSSO\ SUHVVXUH WR WKH DSSOLDQFH VKDOO EH UHGXFHG 
IURP �� � RI WKH QRUPDO SUHVVXUH WR � PEDU LQ VWDJHV RI � PEDU�

$W HDFK VWDJH LW LV FKHFNHG WKDW WKH UHTXLUHPHQW RI ������� LV PHW�

��� 'HOD\HG LJQLWLRQ

����� 5HTXLUHPHQW

7KHUH VKDOO EH QR KD]DUG WR WKH XVHU RU GDPDJH WR WKH DSSOLDQFH OLNHO\ WR FDXVH D KD]DUG�

����� 7HVW PHWKRG ¦ $OO ILUHV

6XSSO\ WKH DSSOLDQFH XVLQJ WKH DSSURSULDWH JDV DW WKH SUHVVXUH UHTXLUHG WR JLYH WKH QRPLQDO KHDW LQSXW DQG
WKHQ WHVW WKH DSSOLDQFH LQ WKH IROORZLQJ FRQGLWLRQV�

D� IURP WKH FROG FRQGLWLRQ�

E� DIWHU WKH ILUH KDV EHHQ OLW IRU �� PLQXWHV�

$OORZ JDV WR SDVV WR WKH ILUH EXUQHU DW WKH QRPLQDO KHDW LQSXW��� DQG LJQLWH WKH ILUH� 5HSHDW WKLV WHVW
SURJUHVVLYHO\ LQFUHDVLQJ WKH GHOD\ EHIRUH LJQLWLRQ� XS WR D GHOD\ WLPH RI �� V�

����� 7HVW PHWKRG �%RLOHUV DQG ILUHV ZLWK DQ DXWRPDWLF FRQWURO V\VWHP�

8VLQJ WKH DSSURSULDWH UHIHUHQFH JDV DW QRUPDO SUHVVXUH DQG VWDUWLQJ IURP WKH FROG FRQGLWLRQ� LJQLWLRQ LV
DWWHPSWHG ZLWK WKH GHOD\ WLPH EHWZHHQ RSHQLQJ WKH JDV VXSSO\ DQG LJQLWLRQ EHLQJ LQFUHDVHG LQ DSSURSULDWH
LQWHUYDOV WR D PD[LPXP RI �� � ORQJHU WKDQ WKH LJQLWLRQ VDIHW\ WLPH VSHFLILHG E\ WKH PDQXIDFWXUHU����

7KLV WHVW VKDOO QRW EH DSSOLFDEOH WR D ILUH LI WKH PD[LPXP VDIHW\ WLPH� LQFUHDVHG E\ �� � LV OHVV WKDQ �� V�

��� &RQWURO GHYLFHV

����� 5RWDU\ NQRE

������� 5HTXLUHPHQW

7KH RSHUDWLQJ WRUTXH RI D NQRE VKDOO QHLWKHU H[FHHG ��� 1P RU ����� 1P�PP RI NQRE GLDPHWHU�

������� 7HVW PHWKRG

8VH D WRUTXH PHWHU WR URWDWH WKH NQRE DW D VSHHG RI � USP RYHU WKH ZKROH UDQJH EHWZHHQ WKH RSHQ DQG FORVHG
SRVLWLRQV�

��� ,W PD\ EH QHFHVVDU\ WR E\SDVV WKH PDQXIDFWXUHUV LJQLWLRQ V\VWHP WR FDUU\ RXW WKLV WHVW�
��� 127( ,W PD\ EH QHFHVVDU\ WR RYHUULGH VRPH FRQWUROV�
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����� 3XVK�EXWWRQ

������� 5HTXLUHPHQW

7KH IRUFH QHFHVVDU\ WR RSHQ DQG�RU WR NHHS RSHQ WKH FORVXUH HOHPHQW VKDOO QRW H[FHHG �� 1 QRU ��� 1�PP�

RI WKH DUHD RI WKH EXWWRQ�

������� 7HVW PHWKRG

0HDVXUH WKH IRUFH QHFHVVDU\ WR RSHUDWH WKH EXWWRQ XVLQJ DQ DSSURSULDWH LQVWUXPHQW�

��� &RPEXVWLRQ

����� &DUERQ PRQR[LGH

������� 5HTXLUHPHQW

7KH &2 FRQFHQWUDWLRQ RI WKH GU\ DLU�IUHH FRPEXVWLRQ SURGXFWV VKDOO QRW H[FHHG WKH IROORZLQJ�

������� 7HVW PHWKRG

��������� *HQHUDO

7KH WHVWV VSHFLILHG LQ ��������� DQG ��������� VKDOO EH FDUULHG RXW RQ HDFK XQLW RI WKH DSSOLDQFH DQG DOVR LQ
FRPELQDWLRQ�

7KH WHVWV VSHFLILHG LQ ��������� DQG ��������� VKDOO EH FDUULHG RXW RQ WKH DSSOLDQFH RSHUDWLQJ LQ FRPELQDWLRQ
ZLWK ERWK XQLWV DW WKH PD[LPXP KHDW LQSXW�

7KH SURGXFWV RI FRPEXVWLRQ IURP HDFK XQLW RI WKH DSSOLDQFH VKDOO EH FROOHFWHG LQ VXFK D PDQQHU DV WR HQVXUH
D UHSUHVHQWDWLYH VDPSOH�

7DNH VDPSOHV RI WKH FRPEXVWLRQ SURGXFWV� DW WKHUPDO HTXLOLEULXP� IURP HDFK XQLW RI WKH DSSOLDQFH�

7HVW UDQJH�UDWHG ERLOHUV� DW WKH PD[LPXP DQG PLQLPXP UDWHG KHDW LQSXWV� 7HVW PRGXODWLQJ ERLOHUV DW WKH
QRPLQDO DQG PLQLPXP RXWSXWV RI WKH FRQWURO�

D� ���� � E\ YROXPH ZKHQ WKH DSSOLDQFH LV VXSSOLHG ZLWK WKH UHIHUHQFH JDV�HV�� VSHFLILHG LQ ������ 
ZKHQ WHVWHG LQ DFFRUGDQFH ZLWK ����������

E� ���� � E\ YROXPH ZKHQ WKH DSSOLDQFH LV VXSSOLHG ZLWK WKH LQFRPSOHWH FRPEXVWLRQ OLPLW JDV�
VSHFLILHG LQ ������ XQGHU WKH FRQGLWLRQV VSHFLILHG LQ ����������

F� ���� � E\ YROXPH ZKHQ WKH DSSOLDQFH LV RSHUDWHG XQGHU WKH DEQRUPDO IOXH GUDXJKW FRQGLWLRQV
VSHFLILHG LQ ���������� )XUWKHU� LW VKDOO EH YHULILHG WKDW WKH DSSOLDQFH RSHUDWHV XQGHU WKHVH
FRQGLWLRQV�

G� ���� � E\ YROXPH ZKHQ� IRU DQ DSSOLDQFH KDYLQJ D PDLQV HOHFWULFDO VXSSO\ LW LV VXSSOLHG ZLWK
UHIHUHQFH JDV�HV�� VSHFLILHG LQ ������ XQGHU WKH QRUPDO DQG DEQRUPDO YROWDJH IOXFWXDWLRQ
FRQGLWLRQV VSHFLILHG LQ ����������
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7KH &2 FRQFHQWUDWLRQ RI WKH GU\� DLU�IUHH FRPEXVWLRQ SURGXFWV LV VSHFLILHG E\ WKH HTXDWLRQ�

&2  

ZKHUH

7KH FRQFHQWUDWLRQV� LQ SHUFHQW RI �&2��1 IRU WKH WHVW JDVHV DUH VKRZQ LQ 7DEOH ��

7DEOH � ¦ �&2��1 IRU WHVW JDVHV

3ODFH WKH DSSOLDQFH LQ D ZHOO YHQWLODWHG URRP� LQVWDOO DQG DGMXVW LW LQ DFFRUGDQFH ZLWK &ODXVH ����

��������� 5HIHUHQFH JDV

)LUVW� WHVW WKH DSSOLDQFH ZLWK WKH UHIHUHQFH JDV RU JDVHV IRU WKH DSSOLDQFH FDWHJRU\�

¦ )RU XQJRYHUQHG DSSOLDQFH XQLWV ZLWKRXW D JDV UDWH DGMXVWHU� WHVW WKH DSSOLDQFH E\ VXSSO\LQJ WKH XQLW
DW WKH PD[LPXP VXSSO\ SUHVVXUH VSHFLILHG LQ ������
¦ )RU XQJRYHUQHG DSSOLDQFH XQLWV ZLWK D JDV UDWH DGMXVWHU� WHVW WKH DSSOLDQFH E\ DGMXVWLQJ WKH EXUQHU 
WR D UDWH RI ���� WLPHV WKH QRPLQDO KHDW LQSXW�
¦ )RU JRYHUQHG DSSOLDQFH XQLWV� WHVW WKH DSSOLDQFH E\ UDLVLQJ WKH EXUQHU UDWH WR ���� WLPHV WKH QRPLQDO
KHDW LQSXW�

$SSOLDQFH XQLWV ZLWK D JDV UDWH DGMXVWHU RU JRYHUQRU WKDW LV SXW RXW RI DFWLRQ IRU RQH RU PRUH JDV IDPLOLHV
DUH WHVWHG VXFFHVVLYHO\ LQ DFFRUGDQFH ZLWK WKH YDULRXV VXSSO\ VLWXDWLRQV VSHFLILHG HDUOLHU�

��������� ,QFRPSOHWH FRPEXVWLRQ JDV

$IWHU WKH WHVW ZLWK WKH UHIHUHQFH JDV RU JDVHV� WHVW WKH DSSOLDQFH ZLWK WKH LQFRPSOHWH FRPEXVWLRQ OLPLW JDV
IRU WKH DSSOLDQFH FDWHJRU\�

:KHQ WHVWHG LQ DFFRUGDQFH ZLWK ���������� ��������� DQG ��������� WKH DSSOLDQFH VKDOO ILUVW EH VXSSOLHG ZLWK
WKH UHIHUHQFH JDV DQG DGMXVWHG WR WKH QRPLQDO KHDW LQSXW�

:LWK WKH VDPH JDV VXSSO\ SUHVVXUH DQG ZLWKRXW FKDQJLQJ WKH DGMXVWPHQW RI WKH DSSOLDQFH� UHSODFH WKH
UHIHUHQFH JDV E\ WKH FRUUHVSRQGLQJ LQFRPSOHWH FRPEXVWLRQ JDV�

��������� $EQRUPDO IOXH GUDXJKW

2SHUDWH HDFK XQLW RI WKH DSSOLDQFH RQ LWV RZQ DQG LQ FRPELQDWLRQ� ZLWK HDFK DSSURSULDWH UHIHUHQFH WHVW JDV
DW WKH QRPLQDO KHDW LQSXW� RYHU WKH UDQJH RI IOXH GUDXJKW FRQGLWLRQV IURP EORFNHG IOXH WR GRZQGUDXJKW RI 
� P�V PHDQ D[LDO YHORFLW\ SURYLGHG E\ D IDQ DWWDFKHG WR WKH WHVW IOXH����

&2 LV WKH FDUERQ PRQR[LGH SHUFHQWDJH FRQFHQWUDWLRQ RI WKH GU\ DLU�IUHH FRPEXVWLRQ SURGXFWV�
�&2��1 LV WKH PD[LPXP FDUERQ GLR[LGH SHUFHQWDJH FRQFHQWUDWLRQ RI WKH GU\� DLU�IUHH FRPEXVWLRQ 

SURGXFWV REWDLQHG E\ FDOFXODWLRQ IURP WKH DQDO\VLV RI WKH WHVW JDV�
�&2�0 DUH PHDVXUHG FRQFHQWUDWLRQV LQ WKH VDPSOHV WDNHQ GXULQJ WKH FRPEXVWLRQ WHVW� ERWK

H[SUHVVHG LQ SHUFHQW��&2��0

*DV * �� * �� * �� * ��
�&2��1 ���� ���� ���� ����

��� )RU WKLV WHVW LW PD\ EH QHFHVVDU\ WR GLVDEOH DQ\ VSLOODJH PRQLWRULQJ GHYLFH�

&2 0
&2� 0

��������������������� &2� 1
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��������� 1RUPDO DQG DEQRUPDO YROWDJH IOXFWXDWLRQ

:LWK WKH PDLQV HOHFWULFDO VXSSO\ UHGXFHG WR �� � RI WKH PLQLPXP UDWHG YROWDJH� XVLQJ WKH DSSURSULDWH
UHIHUHQFH JDV�HV� DQG DW WKH QRUPDO JDV VXSSO\ SUHVVXUH� LJQLWH HDFK XQLW RI WKH DSSOLDQFH� :LWK WKH 
DSSOLDQFH DGMXVWHG WR JLYH LWV PD[LPXP QRUPDO KHDW RXWSXW DQG� DIWHU D UXQQLQJ SHULRG RI DW
OHDVW �� PLQXWHV� PHDVXUH WKH &2 FRQFHQWUDWLRQ RI WKH GU\ DLU�IUHH SURGXFWV RI FRPEXVWLRQ�

7XUQ WKH DSSOLDQFH RII DQG WKHQ RQ� 5HSHDW WKH DERYH WHVW ZLWK WKH PDLQV HOHFWULFDO VXSSO\ LQFUHDVHG
WR ��� � RI WKH PD[LPXP UDWHG YROWDJH�

����� 6RRWLQJ

������� )LUH

��������� 5HTXLUHPHQW

7KH ILUH VKDOO QRW VKRZ DQ DFFXPXODWLRQ RI VRRW WKDW LQWHUIHUHV ZLWK WKH VDIH RSHUDWLRQ RI WKH ILUH� ,I WKHUH
LV D GRXEW DERXW WKH DFFXPXODWLRQ RI VRRW� WKHQ WHVW ORQJ RSHUDWLRQ LQ DFFRUGDQFH ZLWK ����������

��������� 7HVW PHWKRG

2SHUDWH WKH ILUH DW QRPLQDO KHDW LQSXW RQ UHIHUHQFH JDV� 7KHQ FKDQJH WR WKH VRRWLQJ OLPLW JDV �VHH 7DEOH ��
ZLWKRXW FKDQJLQJ WKH DSSOLDQFH DGMXVWPHQW� 6ZLWFK RII WKH DSSOLDQFH DQG DOORZ LW WR FRRO GRZQ� /LJKW WKH
ILUH DQG OHW LW EXUQ IRU �� PLQXWHV XVLQJ WKH VRRWLQJ OLPLW JDV� $IWHU WKLV SHULRG� FKHFN IRU DQ\ DFFXPXODWLRQ
RI VRRW���� 3HUIRUP WKH WHVW WKUHH WLPHV� DOORZLQJ WKH ILUH WR FRRO IRU � K DIWHU HDFK WHVW�

5HSHDW WKLV WHVW DW DOO SRVLWLRQV RI DOO DHUDWLRQ DGMXVWHU �VHH �������� DQG DOO SUHGHWHUPLQHG WDS VHWWLQJV�

��������� 7HVW PHWKRG ¦ /RQJ RSHUDWLRQ WHVW

2SHUDWH WKH ILUH� DW QRPLQDO KHDW LQSXW� RQ UHIHUHQFH JDV� &\FOH WKH ILUH �� K RQ DQG � K RII IRU VHYHQ GD\V
ZLWK WKH IXHO EHG� LI DQ\� RI WKH ILUH PDGH XS LQ DFFRUGDQFH ZLWK WKH PDQXIDFWXUHU
V LQVWUXFWLRQV� &KHFN IRU 
DQ\ DFFXPXODWLRQ RI VRRW����

������� %RLOHU

��������� 5HTXLUHPHQW

1R VRRW GHSRVLWLRQ VKDOO EH REVHUYHG DOWKRXJK \HOORZ WLSSLQJ LV DFFHSWDEOH�

��������� 7HVW PHWKRG

7KH ERLOHU VKDOO EH LQVWDOOHG LQ DFFRUGDQFH ZLWK ��� DQG RSHUDWHG DW QRPLQDO KHDW LQSXW IRU �� PLQXWHV�
:LWKRXW PDNLQJ DQ\ DGMXVWPHQW WR WKH DSSOLDQFH� H[FKDQJH WKH UHIHUHQFH JDV IRU WKH VRRWLQJ OLPLW JDV�

����� $HUDWLRQ DGMXVWPHQW �)LUH RQO\�

������� 5HTXLUHPHQW

7KH DHUDWLRQ DGMXVWHU VKDOO QRW EH OLDEOH WR LQDGYHUWHQW PRYHPHQW� VKDOO QRW EH FDSDEOH RI FORVLQJ WKH DLU
LQOHW FRPSOHWHO\ DQG VKDOO QRW EH FDSDEOH RI EHLQJ VHW LQ VXFK D PDQQHU DV WR FDXVH JDV WR VSLOO IURP WKH 
EXUQHU YHQWXUL WKURDW�

:KHQ WHVWHG LQ DFFRUGDQFH ZLWK ������� WKH DSSOLDQFH VKDOO FRQIRUP WR WKH IROORZLQJ�

¦ 7KH VRXQGQHVV UHTXLUHPHQW RI ������
¦ 7KH LJQLWLRQ� FURVV�OLJKWLQJ DQG IODPH VWDELOLW\ UHTXLUHPHQWV RI ����
¦ 7KH FRPEXVWLRQ UHTXLUHPHQWV RI ������

������� 7HVW 0HWKRG

7HVW WKH DSSOLDQFH ZLWK WKH DHUDWLRQ DGMXVWHU VHW WKH SRVLWLRQ JLYLQJ WKH PLQLPXP RSHQLQJ� 7KH WHVWV DUH
UHSHDWHG ZLWK WKH DHUDWLRQ DGMXVWHU VHW WR LWV PD[LPXP RSHQLQJ�

��� ,JQRUH PLQRU SRZGHU\ GHSRVLWV RI VRRW�
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��� /LQW DVVHVVPHQW

����� +HDGLQJ

/LQW DVVHVVPHQW LV FDUULHG RXW RQ WKH ERLOHU SDUW RI DOO DSSOLDQFHV KDYLQJ DHUDWHG PDLQ RU LJQLWLRQ EXUQHUV
�VHH ���� IRU GHILQLWLRQV��

�����  /LQW FRQFHQWUDWLRQ

������� 5HTXLUHPHQWV

:LWK D OLQW FRQFHQWUDWLRQ REWDLQHG E\ WKH PHWKRG VSHFLILHG LQ ������� VXFK WKDW WKH FKDQJH LQ SUHVVXUH 
GLIIHUHQWLDO LV � PEDU WKHQ WKH GU\ DLU�IUHH &2 SHUFHQWDJH VKDOO QRW H[FHHG WKH ODUJHU RI� WKH GU\
DLU�IUHH &2 � REWDLQHG DW ��� � RI UDWHG KHDW LQSXW LQ WKH DEVHQFH RI OLQW� DQG� ���� � DGGHG WR WKH GU\
DLU�IUHH &2 � REWDLQHG DW UDWHG KHDW LQSXW LQ WKH DEVHQFH RI OLQW� 7KH GU\ DLU�IUHH &2 � VKDOO LQ QR FDVH
H[FHHG ����

2Q FRPSOHWLRQ RI WKH WHVW IRU OLQW DVVHVVPHQW WKH DSSOLDQFH VKDOO LJQLWH DQG FURVV�OLJKW VPRRWKO\ ZKHQ
WHVWHG LQ DFFRUGDQFH ZLWK �������F��

������� 7HVW PHWKRG

7KH WHVWV IRU OLQWLQJ VKDOO EH FDUULHG RXW RQ WKH ERLOHU RQO\ ZLWK WKH ILUH LQ SRVLWLRQ EXW XQOLW�

&DUU\ RXW WKH IROORZLQJ SURFHGXUH LQ D WHVW URRP DV VSHFLILHG LQ $QQH[ $ XVLQJ WKH DSSURSULDWH UHIHUHQFH
WHVW JDV�

D� ,QVWDOO WKH DSSOLDQFH LQ DFFRUGDQFH ZLWK WKH PDQXIDFWXUHUªV LQVWUXFWLRQV�

E� $GMXVW WKH ERLOHU WR WKH PDQXIDFWXUHUªV UHFRPPHQGHG KHDW LQSXW UDWH XVLQJ WKH DSSURSULDWH UHIHUHQFH
WHVW JDV� 'HWHUPLQH WKH &2 DQG &2� DW WKLV VHWWLQJ�

F� 2SHUDWH WKH ERLOHU XQGHU WHVW FRQWLQXRXVO\ IRU SHULRGV RI � K LQ DQ DWPRVSKHUH RI DLUERUQH OLQW SURGXFHG
DV VSHFLILHG LQ $���� RI $QQH[ $�

G� $W WKH HQG RI HDFK KRXUªV RSHUDWLRQ VZLWFK RII WKH ERLOHU IRU D SHULRG RI � PLQ DQG WKHQ VZLWFK RQ DQG 
DOORZ LW WR UHJDLQ WKHUPDO HTXLOLEULXP�

H� 6DPSOH WKH FRPEXVWLRQ SURGXFWV FRQWLQXRXVO\ GXULQJ WKH RSHUDWLRQDO SHULRG DQG DQDO\VH IRU FDUERQ 
PRQR[LGH DQG FDUERQ GLR[LGH�

I� &RQWLQXH WKH WHVW XQWLO WKH WRWDO FKDQJH LQ SUHVVXUH GLIIHUHQWLDO LV HTXDO WR � PEDU DQG QRWH WKH &2
DQG &2� YDOXHV� 7KH FRPEXVWLRQ PHDVXUHPHQWV DUH PDGH DIWHU WKH ERLOHU KDV UHDFKHG WKHUPDO
HTXLOLEULXP IROORZLQJ WKH RII�RQ RSHUDWLRQ UHIHUUHG WR LQ F��

J� &OHDQ WKH ERLOHU EXUQHU�V� XVLQJ WKH PHWKRG GHVFULEHG LQ WKH PDQXIDFWXUHU
V LQVWUXFWLRQV DQG UHSHDW
VWHSV E� WR I��

K� ,I WKH EXUQHU LV QRW FDSDEOH RI EHLQJ RSHQHG� DIWHU WKH VHFRQG OLQWLQJ WHVW J� FOHDQ LW LQ DFFRUGDQFH ZLWK
WKH PDQXIDFWXUHUªV LQVWUXFWLRQV DQG WKHQ FXW LW RSHQ DQG LQVSHFW LW IRU FRQIRUPDQFH WR ������

����� &OHDQLQJ RI EXUQHUV

7KH PDQXIDFWXUHU VKDOO SURYLGH LQVWUXFWLRQV IRU WKH FOHDQLQJ RI OLQW IURP WKH DSSOLDQFH�

:KHUH EXUQHUV DUH HPSOR\HG WKDW DUH QRW GHVLJQHG WR EH RSHQHG XVLQJ VWDQGDUG WRROV� RU DUH QRW RWKHUZLVH 
DFFHVVLEOH IRU LQWHUQDO FOHDQLQJ� WKH GU\ DLU�IUHH &2 SHUFHQWDJH DW WKH HQG RI WKH VHFRQG OLQWLQJ WHVW� DV
VSHFLILHG LQ �������J� VKDOO EH QRW PRUH WKDQ ���� � DERYH WKH YDOXH REWDLQHG DIWHU WKH ILUVW OLQWLQJ WHVW� 
VXEMHFW WR D PD[LPXP YDOXH RI ��� ��

$ EXUQHU WKDW LV QRW FDSDEOH RI EHLQJ RSHQHG VKDOO QRW� RQ H[DPLQDWLRQ LQ DFFRUGDQFH ZLWK �������K�� H[KLELW
DQ\ DSSUHFLDEOH DFFXPXODWLRQ RI OLQW�
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��� *XDUGLQJ �)LUHV RQO\�

����� 5HTXLUHPHQWV

*DV ILUHV VKDOO EH SURYLGHG ZLWK DQ LQWHJUDO JXDUG FRQIRUPLQJ WR ������ ������ ����� DQG ����� � DV
DSSURSULDWH�

/LYH IXHO HIIHFW ILUHV VKDOO FRQIRUP WR RQH RI WKH IROORZLQJ�

D� EH SURYLGHG ZLWK DQ LQWHJUDO JXDUG FRQIRUPLQJ WR ������ ������ ����� DQG ������ DV DSSURSULDWH� RU

E� WKH LQVWDOODWLRQ DQG XVHU
V LQVWUXFWLRQV VKDOO VSHFLI\ WKDW WKH ILUH VKDOO EH PRXQWHG RQ D QRQ�
FRPEXVWLEOH KHDUWK�

F� 1R QDNHG IODPH RU LQFDQGHVFHQW SDUW RI WKH ILUHEHG VKDOO SURMHFW PRUH WKDQ �� PP IURP WKH YHUWLFDO
SODQH RI WKH ILUHSODFH RSHQLQJ�

G� 7KH IRUZDUG SURMHFWLRQ RI DQ\ QDNHG IODPH RU LQFDQGHVFHQW SDUW RI WKH ILUHEHG VKDOO EH HQFORVHG RQ DOO
VLGHV H[FHSW WKH IURQW�

H� 7KH KHDUWK VKDOO SURMHFW DW OHDVW ��� PP LQ IURQW RI DQ\ QDNHG IODPH� H�J� LJQLWLRQ EXUQHU RU EXUQHU� 
DQG DQ\ LQFDQGHVFHQW SDUW RI WKH DSSOLDQFH ILUHEHG�

I� 7KH KHDUWK DQG DQ\ VXUURXQG ZKLFK LV ILWWHG VKDOO SURMHFW DW OHDVW ��� PP EH\RQG HDFK VLGH RI WKH
QDNHG IODPH RU LQFDQGHVFHQW SDUW RI WKH ILUHEHG DW LWV ZLGHVW SRLQW�

J� 7KH SHULSKHU\ RI WKH KHDUWK VKDOO EH DW OHDVW �� PP DERYH IORRU OHYHO� 7KLV UHTXLUHPHQW LV GHHPHG WR
EH VDWLVILHG LI WKH DSSOLDQFH LV VXSSOLHG ZLWK D IHQGHU RI DW OHDVW WKLV KHLJKW�

����� 'HVLJQ GHWDLO UHTXLUHPHQWV

������� $FFHVV UHTXLUHPHQW

,W VKDOO QRW EH SRVVLEOH WR WRXFK WKH KHDWHG UDGLDQWV RU WKH IODPH ZLWK DQ\ SDUW RI WKH WHVW SUREH FRQH�

1R RSHQLQJ LQ WKH JXDUG RU EHWZHHQ WKH JXDUG DQG WKH DSHUWXUH WR EH SURWHFWHG VKDOO KDYH D PDMRU
GLPHQVLRQ H[FHHGLQJ ��� PP DQG D PLQRU GLPHQVLRQ H[FHHGLQJ �� PP DQG D GLDJRQDO PHDVXUHPHQW 
H[FHHGLQJ ��� PP� 7KHVH GLPHQVLRQV DUH VXEMHFW WR WKH IROORZLQJ H[FHSWLRQV�

¦ :KHUH LW LV QRW SRVVLEOH WR SDVV D �� PP GLDPHWHU SUREH KDYLQJ D KHPLVSKHULFDO HQG� DSSOLHG ZLWK D
IRUFH QRW H[FHHGLQJ � 1� WKURXJK DQ\ RSHQLQJ EHWZHHQ WKH JXDUG DQG WKH DSHUWXUH WR EH SURWHFWHG� WKH\
GR QRW DSSO\ WR WKDW RSHQLQJ� 7KH ZHLJKW RI WKH SUREH VKDOO EH WDNHQ LQWR DFFRXQW IRU WKH IRUFH DSSOLHG�
¦ :KHUH WKH JDS EHWZHHQ DQ\ YHUWLFDO URGV GRHV QRW H[FHHG � PP�

������� 7HVW

:LWK WKH FRQH LOOXVWUDWHG LQ )LJXUH �E� DVVHPEOHG WR WKH KDQGOH� )LJXUH �D�� XQGHU QRUPDO FRQGLWLRQV RI
EXUQLQJ� LQVHUW WKH SUREH WKURXJK RU DURXQG WKH JXDUG ZLWK D SUHVVXUH H[HUWHG RQ WKH SUREH QRW
H[FHHGLQJ � 1� 7DNH WKH ZHLJKW RI WKH SUREH LQWR DFFRXQW IRU WKH IRUFH DSSOLHG�

����� (IIHFWLYHQHVV DJDLQVW VPRXOGHULQJ RU LJQLWLRQ

������� 5HTXLUHPHQW

:KHQ WHVWHG LQ DFFRUGDQFH ZLWK ������� WKH IODQQHOHWWH VKDOO QRW VPRXOGHU RU LJQLWH ZLWKLQ �� V RI EHLQJ
SODFHG LQ FORVH FRQWDFW ZLWK WKH JXDUG�

������� 7HVW

2SHUDWH WKH DSSOLDQFH DW WKH PDQXIDFWXUHUªV PD[LPXP UDWLQJ IRU QRW OHVV WKDQ �� PLQ DQG DW WKHUPDO 
HTXLOLEULXP� KROG D SLHFH RI GU\ IODQQHOHWWH ��� PP ZLGH DQG FRQIRUPLQJ WR WKH IROORZLQJ VSHFLILFDWLRQ LQ
FORVH FRQWDFW ZLWK WKH JXDUG DSSUR[LPDWHO\ LQ WKH FHQWUH DQG UHDFKLQJ IURP WKH WRS WR ERWWRP RI WKH JXDUG�
7DNH FDUH WKDW WKH IODQQHOHWWH LV NHSW WDXW DQG LQ FORVH FRQWDFW ZLWK WKH JXDUG WKURXJKRXW WKH WHVW�

,I QHFHVVDU\� D ZHLJKW� MXVW VXIILFLHQW WR NHHS WKH VWULS WDXW� PD\ EH DWWDFKHG WR WKH HGJH RI WKH PDWHULDO�

:KHQ DSSOLDQFHV RSHUDWH ZLWK WKHLU JXDUGV LQ D KRUL]RQWDO SODQH OD\ WKH VWULS RI IODQQHOHWWH DFURVV WKH 
FHQWUH RI WKH JXDUG IURP RQH H[WUHPH HGJH WR WKH RWKHU H[WUHPH HGJH DQG KROG LW LQ FORVH FRQWDFW ZLWK WKH
VXUIDFH RI WKH JXDUG�

)RU KHDWLQJ DSSOLDQFHV ZKHUH WKH JXDUG LV LQ PRUH WKDQ RQH SDUW� WKH WHVW PD\ EH PDGH RQ WKH RXWHU SDUW
SURYLGHG WKDW WKLV SDUW FRQIRUPV WR ��������



%6 �����������

� %6, �� -XQH ���� ��

)ODQQHOHWWH PDWHULDO VSHFLILFDWLRQ�

7KH IODQQHOHWWH XVHG IRU WKH VFRUFKLQJ WHVW VKDOO EH DV IROORZV�

+XPLGLW\ FDQ DOWHU WKH SHUIRUPDQFH RI WKH PDWHULDO GXULQJ WKH WHVW� WKHUHIRUH LPPHGLDWHO\ EHIRUH PDNLQJ
WKH WHVW� DLU WKH IODQQHOHWWH� EXW GR QRW RYHUKHDW LW� LQ IURQW RI WKH KHDWLQJ DSSOLDQFH DQG WKHQ DOORZ LW WR FRRO
IRU �� PLQ�

����� 6WUHQJWK RI JXDUG

������� )RU DOO PHWDOOLF JXDUG GHVLJQV

��������� 5HTXLUHPHQW

7KH JXDUG� ZKHQ VXEMHFWHG WR WKH WHVW ORDG VSHFLILHG LQ ���������D� VKDOO QRW KDYH EHHQ UHPRYHG� 
SHUPDQHQWO\ GLVWRUWHG RU SHUPDQHQWO\ GLVSODFHG�

:KHQ WHVWHG LQ DFFRUGDQFH ZLWK ���������� DQ\ KLQJHG JXDUG VKDOO UHWXUQ WR LWV RULJLQDO SRVLWLRQ RQ UHOHDVH
RI WKH SXOO EXW DQ\ IDVWHQLQJ FOLS QHHG QRW QHFHVVDULO\ UH�HQJDJH�

��������� 7HVW

3ODFH WKH DSSOLDQFH� XVHG LQ D FROG VWDWH IRU WKLV WHVW� VR WKDW WKH SODQH RI WKH FHQWUDO VHFWLRQ RI WKH JXDUG LV
KRUL]RQWDO� DQG WKHQ GR WKH IROORZLQJ�

D� 3ODFH WKH ORDG FRQVLVWLQJ RI D IODW GLVF ��� PP LQ GLDPHWHU DQG � NJ LQ ZHLJKW RQ WKH JXDUG PLGZD\
EHWZHHQ WKH IL[LQJ SRLQWV DQG UHWDLQ LW WKHUH IRU RQH PLQXWH� $W WKH HQG RI WKDW SHULRG UHPRYH WKH ORDG�
WKHQ

E� :LWK WKH DSSOLDQFH LQ WKH FROG FRQGLWLRQ� DSSO\ D SXOO RI �� 1 LQ DQ\ GLUHFWLRQ WR WKH JXDUG ZKHQ LWV LQ
LWV QRUPDO SRVLWLRQ RI XVH�

������� *XDUG GHVLJQV ZKLFK LQFOXGH JODVV RU D VLPLODU PDWHULDO

��������� 5HTXLUHPHQW

7KH JODVV VKDOO QRW EUHDN�

��������� 7HVW

:LWK WKH DSSOLDQFH LQ WKH FROG FRQGLWLRQ� DSSO\ D GLUHFW EORZ DW WKH ZHDNHVW SRLQW RI WKH JXDUG HTXLYDOHQW
WR DQ LPSDFW HQHUJ\ RI ��� 1P�

:KHQ D JXDUG FRQVLVWV RI EDUV RI JODVV RU VLPLODU PDWHULDO SDFNHG DORQJVLGH HDFK RWKHU VR DV WR WRXFK� UHGXFH 
WKH LPSDFW HQHUJ\ WR ���� 1P�

$SSO\ WKH EORZ E\ PHDQV RI WKH VSULQJ�RSHUDWHG LPSDFW�WHVW DSSDUDWXV LQ DFFRUGDQFH ZLWK ,(& ����

���� 6SLOODJH PRQLWRULQJ

������ *HQHUDO

7KH DSSOLDQFH ILUH DQG ERLOHU ERWK LQ FRPELQDWLRQ DQG LQGLYLGXDOO\ VKDOO FRQIRUP WR ������ DQG DW OHDVW RQH
RI ������� RU ������� DFFRUGLQJ WR WKH PHWKRG RI SURWHFWLRQ LQ XVH�

������ 1XLVDQFH VKXWGRZQ

��������  5HTXLUHPHQW

7KH DSSOLDQFH VKDOO QRW VKXW GRZQ ZKHQ WHVWHG LQ DFFRUGDQFH ZLWK ���������

&RPSRVLWLRQ $OO FRWWRQ

:HLJKW SHU VTXDUH PHWUH ��� J WR ��� J
)RUHLJQ PDWWHU � � PD[LPXP
7KUHDGV SHU PP :DUS ���� WR ����
:HDYH 3ODLQ RU ��� WZLOO
)LQLVK %OHDFKHG DQG UDLVHG �QRW VXHGHG�
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�������� 7HVW PHWKRG �&RPEXVWLRQ SURGXFWV VDIHW\ GHYLFH RQO\�

7KH DSSOLDQFH VKDOO EH RSHUDWHG ZLWK DOO RI LWV EXUQHUV DUUDQJHG WR JLYH PD[LPXP KHDW RXWSXW IRU 
�� PLQXWHV�

������ $WPRVSKHUH VHQVLQJ �$6�

�������� 5HTXLUHPHQW

7KH DSSOLDQFH VKDOO JR WR QRQ�YRODWLOH ORFNRXW EHIRUH WKH FDUERQ PRQR[LGH LQ WKH VHDOHG URRP 
UHDFKHV ��� SSP�

�������� 7HVW PHWKRG

���������� ,QVWDOODWLRQ

7KH DSSOLDQFH VKDOO EH LQVWDOOHG DFFRUGLQJ WR WKH PDQXIDFWXUHUªV LQVWUXFWLRQV �LJQRULQJ WKH YHQWLODWLRQ 
UHTXLUHPHQWV� RQ WKH QDUURZHVW ZDOO RI D VHDOHG URRP VLPLODU WR WKDW VSHFLILHG LQ ���������� DQG VKRZQ
GLDJUDPPDWLFDOO\ LQ )LJXUH ��

���������� 6HDOHG URRP

7KH URRP GLPHQVLRQV VKDOO EH DV IROORZV�

7KH VRXQGQHVV RI WKH URRP VKDOO EH VXFK WKDW DIWHU D KRPRJHQHRXV URRP FRQWHQW RI � � &2� � ��� � KDV
EHHQ HVWDEOLVKHG WKHQ LW ZLOO QRW KDYH GHFUHDVHG E\ PRUH WKDQ ��� � DW WKH HQG RI D WZR KRXU SHULRG�

7KH URRP VKDOO EH ZHOO YHQWLODWHG SULRU WR WKH WHVW� 9HQWLODWLRQ LV GHHPHG VDWLVIDFWRU\ LI WKH &2� OHYHO GRHV
QRW H[FHHG ��� ��

7KH URRP VKDOO EH GHVLJQHG VR WKDW�

¦ WKH RSHUDWRU FDQ� DW DQ\ WLPH� REVHUYH WKH DSSOLDQFH LQ RSHUDWLRQ�
¦ VDPSOLQJ RI WKH URRP DWPRVSKHUH IRU FDUERQ PRQR[LGH FDQ EH FDUULHG RXW IURP WKH JHRPHWULF FHQWUH RI
WKH URRP���� 
¦ WKH DWPRVSKHUH LQ WKH URRP LV PDLQWDLQHG DV D KRPRJHQHRXV PL[WXUH�
¦ WKH WHPSHUDWXUH DW WKH FHQWUH RI WKH URRP LV PDLQWDLQHG EHWZHHQ �� & DQG �� &�

���������� 7HVW SURFHGXUH

7KH URRP VKDOO EH ZHOO YHQWLODWHG SULRU WR WKH WHVW� 9HQWLODWLRQ VKDOO KDYH D &2� OHYHO OHVV WKDQ ��� ��

,JQLWH WKH EXUQHU�V� RI WKH ILUH� ERLOHU RU ERWK LQ FRPELQDWLRQ� DV DSSURSULDWH� DW WKH SUHVVXUH UHTXLUHG WR
REWDLQ WKH QRPLQDO KHDW LQSXW ZLWK WKH GRRU RI WKH URRP RSHQ DQG WKH IOXH IXQFWLRQLQJ QRUPDOO\�

$W WKH HQG RI WKH � K ZDUP XS SHULRG� FDS DQG VHDO WKH IOXH DQG VHDO WKH URRP�

&RQWLQXRXVO\ PRQLWRU WKH URRP IRU &2 ��

������ &RPEXVWLRQ SURGXFWV GLVFKDUJH VDIHW\ GHYLFH �%6�

�������� 5HTXLUHPHQWV

:KHQ WHVWHG LQ DFFRUGDQFH ZLWK �������� WKH VDIHW\ GHYLFH VKDOO FDXVH DW OHDVW VDIHW\ VKXWGRZQ ZLWKLQ WKH 
PD[LPXP WLPHV VSHFLILHG LQ 7DEOH ��

/HQJWK ��� P � ��� P
:LGWK ��� P � ��� P
+HLJKW ��� P � ��� P
9ROXPH ���� P� �� P�

��� ,W LV LPSRUWDQW WKDW WKH VDPSOH OLQH IURP WKH SUREH WR WKH DQDO\]HU LV DV VKRUW DV SRVVLEOH�
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7DEOH � ¦ 3URGXFWV GLVFKDUJH WLPHV

$IWHU VKXWGRZQ KDV RFFXUUHG� UHVWDUW VKDOO EH SRVVLEOH RQO\ DIWHU D PLQLPXP WLPH RI �� PLQXWHV�

�������� 7HVW PHWKRG

���������� &RPSOHWH EORFNDJH

%ORFN WKH IOXH FRPSOHWHO\ DQG PHDVXUH WKH WLPH WDNHQ WR FXW RII WKH JDV �VHH ��� IRU LQVWDOODWLRQ DQG ������
IRU FRQGLWLRQV��

���������� 3DUWLDO EORFNDJH

5HVWULFW WKH IOXH E\ FRQFHQWULF DQQXOL RU E\ D WHOHVFRSLF IOXH DUUDQJHPHQW WR WKH SRLQW WKDW VSLOODJH MXVW GRHV
QRW RFFXU �VHH ������� 5HGXFH WKH ILQDO GLDPHWHU WR ��� RI LWV GLDPHWHU E\ WKH XVH RI DQ HDVLO\ ILWWHG DQQXOXV�

,I WKH GHYLFH LV DFWXDWHG EHIRUH WKLV SRLQW LV UHDFKHG� WKH SDUWLDO EORFNDJH UHTXLUHPHQW LV VDWLVILHG�

0HDVXUH WKH WLPH EHWZHHQ WKH DQQXOXV RU SODWH EHLQJ SXW LQWR SRVLWLRQ DQG WKH VKXWGRZQ RI WKH XQLW�V��

���� &\FOLF XVH WHVW ¦ ILUH RQO\

������ 5HTXLUHPHQWV

 :KHQ WHVWHG LQ DFFRUGDQFH ZLWK ������ WKH DSSOLDQFH VKDOO FRQIRUP WR WKH IROORZLQJ�

D� 7KH KHDW LQSXW VKDOO QRW KDYH FKDQJHG E\ PRUH WKDQ �� � IURP LWV LQLWLDO YDOXH DW WKH PDQXIDFWXUHU
V 
UHFRPPHQGHG KRW VHWWLQJ SUHVVXUH�

E� 1R SDUW RI WKH DSSOLDQFH VKDOO KDYH VXIIHUHG DQ\ EUHDNGRZQ RU GLVWRUWLRQ OLDEOH WR DIIHFW WKH VDIHW\ RI
WKH DSSOLDQFH�

F� 7KHUH VKDOO EH QR XQVDIH GHWHULRUDWLRQ RI WKH LQVLGH RI DSSOLDQFH FDVHV PDGH RI ZRRG�

G� 7KHUH VKDOO EH QR VHL]XUH RI VFUHZV RU RWKHU FKDQJHV OLNHO\ WR FDXVH XQGXH GLIILFXOW\ LQ VXEVHTXHQW 
PDLQWHQDQFH�

H� $Q\ WDS VKDOO EH HDV\ WR WXUQ ERWK ZKHQ WKH DSSOLDQFH LV KRW DQG ZKHQ LW KDV FRROHG�

I� $IWHU FRROLQJ� WKH DSSOLDQFH VKDOO FRQIRUP WR WKH VRXQGQHVV UHTXLUHPHQWV RI ��������

J� &RPEXVWLRQ VKDOO FRQIRUP WR ����

K�  :KHQ WHVWHG LQ DFFRUGDQFH ZLWK �������� ZLWK D UHIHUHQFH WHVW JDV� WKH DSSOLDQFH VKDOO LJQLWH�

'HJUHH RI EORFNDJH 'LDPHWHU RI RSHQLQJ LQ WKH
EORFNLQJ SODWH

0D[LPXP WLPH WR VKXWGRZQ �LQ VHFRQGV�

&RPSOHWH
%ORFNDJH

4Q 4P

)LUH RQO\ ���
� %RLOHU RQO\ ���

��� 

)LUH DQG %RLOHU ���

3DUWLDO %ORFNDJH
)LUH RQO\ ���

��� ' %RLOHU RQO\ ���
)LUH DQG %RLOHU ���

'   ,QWHUQDO GLDPHWHU RI WKH WHVW IOXH DW WKH VSLOODJH SRLQW�

4Q   1RPLQDO KHDW LQSXW�

4P   0LQLPXP KHDW LQSXW IRU PRGXODWLQJ RU VWHS RSHUDWLQJ ERLOHUV�

4Q
4P
���������
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������ 7HVW PHWKRG

6XSSO\ WKH ILUH ZLWK WKH DSSURSULDWH UHIHUHQFH JDVHV �VHH ������ DFFRUGLQJ WR LWV FDWHJRU\� $GMXVW WKH EXUQHU
WR D UDWH HTXDO WR ���� WLPHV WKH QRPLQDO KHDW LQSXW LQ WKH FDVH RI �QG IDPLO\ JDVHV DQG ���� WLPHV WKH 
QRPLQDO KHDW LQSXW LQ WKH FDVH RI �UG IDPLO\ JDVHV�

&DW ,, DSSOLDQFHV VKDOO EH WHVWHG XVLQJ WKH UHIHUHQFH JDV KDYLQJ WKH ORZHVW :REEH LQGH[�

6XFFHVVLYHO\ OLJKW DQG H[WLQJXLVK WKH ILUH WR JLYH ��� F\FOHV HDFK RI � K RQ DQG � K RII DQG WKHQ D IXUWKHU
� F\FOHV RI � K RQ DQG �� K RII�

���� 3URGXFWV FOHDUDQFH

������ 6SLOODJH DVVHVVPHQW

�������� 5HTXLUHPHQW

:KHQ WHVWHG LQ DFFRUGDQFH ZLWK WKH PHWKRG VSHFLILHG LQ �������� WKH PDQXIDFWXUHUªV VSHFLILHG PHWKRG IRU 
FRQILUPLQJ SURGXFWV FOHDUDQFH VKDOO LQGLFDWH SURGXFWV VSLOODJH�

�������� 7HVW PHWKRG

,QVWDOO WKH DSSOLDQFH LQ DFFRUGDQFH ZLWK WKH PDQXIDFWXUHUªV LQVWUXFWLRQV LQ WKH VWDQGDUG WHVW ER[ 
�VHH )LJXUH �� ILWWHG ZLWK D ��� PP 2�' IOXH SLSH WR D KHLJKW HTXDO WR WKH PLQLPXP HTXLYDOHQW
KHLJKW L�H� � P IURP WKH KHDUWK RU ���� P IRU ILUHV GHVLJQHG IRU XVH ZLWK D SUH�FDVW IOXH�

7HVW WKH DSSOLDQFH ZLWK UHIHUHQFH JDV� RU DQ\ RWKHU JDV RI VXLWDEOH TXDOLW\� VXSSOLHG DW WKH DGMXVWPHQW
SUHVVXUH�

2SHUDWH WKH DSSOLDQFH LQ DFFRUGDQFH ZLWK ����� DQG UHVWULFW WKH IOXH RXWOHW WR WKH SRLQW ZKHUH� DIWHU KHDWLQJ
WKH DSSOLDQFH IRU RQH KRXU ZLWK DQ\ WKHUPRVWDW UHPDLQLQJ IXOO\ RSHQ� WKH OHDNDJH IURP WKH DSSOLDQFH VKDOO 
EH ���� P��K� FDUU\ RXW WKH PDQXIDFWXUHUªV VSHFLILHG PHWKRG RI FRQILUPLQJ SURGXFWV FOHDUDQFH�

,I DQ\ FKDQJH LQ WKH LQVWDOODWLRQ PHWKRG LV VSHFLILHG E\ WKH PDQXIDFWXUHU ZKHQ LQVWDOOLQJ WKH DSSOLDQFH RQ
D SUH�FDVW IOXH WKH LQVWDOODWLRQ VKDOO EH WHVWHG XVLQJ ERWK PHWKRGV�

������ &OHDUDQFH DVVHVVPHQW

�������� 5HTXLUHPHQW

7KH PDQXIDFWXUHUªV VSHFLILHG PHWKRG IRU FRQILUPLQJ SURGXFWV FOHDUDQFH VKDOO LQGLFDWH SURGXFWV FOHDUDQFH�

�������� 7HVW PHWKRG

,QVWDOO WKH DSSOLDQFH LQ DFFRUGDQFH ZLWK WKH PDQXIDFWXUHU
V LQVWUXFWLRQV LQ WKH VWDQGDUG WHVW ER[ 
�VHH )LJXUH �� ILWWHG ZLWK D ��� PP 2�' IOXH SLSH WR D KHLJKW HTXDO WR WKH PLQLPXP HTXLYDOHQW
KHLJKW L�H� � P IURP WKH KHDUWK RU ���� P IRU ILUHV GHVLJQHG IRU XVH ZLWK D SUH�FDVW IOXH�

7HVW WKH DSSOLDQFH� VXSSOLHG DW WKH DGMXVWPHQW SUHVVXUH ZLWK UHIHUHQFH JDV RU DQ\ RWKHU JDV RI HTXLYDOHQW 
TXDOLW\�

:LWK WKH DSSOLDQFH LQ WKH FROG FRQGLWLRQ� RSHUDWH WKH DSSOLDQFH ZLWK DQ\ WKHUPRVWDW IXOO\ RSHQ DQG FDUU\
RXW WKH PDQXIDFWXUHUªV VSHFLILHG PHWKRG RI FRQILUPLQJ SURGXFWV FOHDUDQFH� LQFOXGLQJ DQ\ WLPH LQWHUYDO
VSHFLILHG LQ WKH PDQXIDFWXUHUªV LQVWUXFWLRQV�

)RU DQ DSSOLDQFH LQWHQGHG IRU XVH RQ D SUH�FDVW IOXH� WKH WHVW VKDOO RQO\ EH FDUULHG RXW ZLWK DQ HTXLYDOHQW 
IOXH KHLJKW RI ���� P LI D FRPPRQ PHWKRG RI LQVWDOODWLRQ LV VSHFLILHG LQ WKH PDQXIDFWXUHUªV LQVWUXFWLRQV�

���� )ODPH VXSHUYLVLRQ GHYLFH

������ 5HTXLUHPHQWV

�������� 7KHUPRHOHFWULF GHYLFH

���������� &ROG FRQGLWLRQ

:KHQ WHVWHG DV GHVFULEHG LQ ������������� DQ\ IODPH VXSHUYLVLRQ GHYLFH VKDOO KROG RSHQ WKH YDOYH LQ QRW PRUH
WKDQ �� V IURP WKH FROG FRQGLWLRQ�

1R GHYLFH VKDOO UHTXLUH PRUH WKDQ �� V RI VXVWDLQHG PDQXDO RSHUDWLRQ�
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���������� +RW FRQGLWLRQ

:KHQ WHVWHG DV GHVFULEHG LQ ������������� DQ\ IODPH VXSHUYLVLRQ GHYLFH VKDOO FORVH WKH YDOYH IURP WKH IXOO\
KHDWHG FRQGLWLRQ ZLWKLQ �� V�

�������� $XWRPDWLF EXUQHU FRQWURO V\VWHP

���������� 0DQXDOO\ RSHUDWHG GHYLFHV �H�J� SXVK EXWWRQ�

:KHQ WHVWHG DV GHVFULEHG LQ ������������� WKH UDSLG �RQ DQG RII� PDQXDO RSHUDWLRQ RI DQ\ VWDUW VZLWFK VKDOO
QRW VHW XS D KD]DUGRXV FRQGLWLRQ�

���������� 6DIHW\ WLPH

:KHQ WHVWHG LQ DFFRUGDQFH ZLWK WKH FRQGLWLRQV RI ������������ WKH PD[LPXP VDIHW\ WLPH VKDOO QRW H[FHHG 
WKDW VSHFLILHG E\ WKH PDQXIDFWXUHU VHH �������������

���������� ([WLQFWLRQ GHOD\ WLPH

:KHQ WHVWHG DV GHVFULEHG LQ ������������� WKH WLPH IRU WKH IODPH VXSHUYLVLRQ GHYLFH WR GH�HQHUJL]H WKH 
EXUQHU VDIHW\ VKXW�RII YDOYHV XSRQ IODPH IDLOXUH VKDOO EH QRW PRUH WKDQ � V�

������ 7HVWV

�������� )ODPH VXSHUYLVLRQ GHYLFH

���������� 7KHUPRHOHFWULF GHYLFH

������������ &ROG FRQGLWLRQ

7KH WHVWV DUH FDUULHG RXW ZLWK WKH DSSURSULDWH UHIHUHQFH JDVHV ZLWK WKH DSSOLDQFH DGMXVWHG WR LWV QRPLQDO
KHDW LQSXW�

$IWHU WKLV DGMXVWPHQW KDV EHHQ PDGH� WKH DSSOLDQFH LV DOORZHG WR FRRO WR DPELHQW WHPSHUDWXUH� 7KH JDV LV 
WXUQHG RQ DJDLQ DQG OLW DW WKH LJQLWLRQ EXUQHU� LI DQ\� RU PDLQ EXUQHU DV DSSURSULDWH� 7KH RSHQLQJ WLPH LV
WKDW EHWZHHQ WKH PRPHQW RI OLJKWLQJ WKH LJQLWLRQ EXUQHU� RU PDLQ EXUQHU� DV DSSURSULDWH� WR WKDW ZKHQ WKH
VDIHW\ GHYLFH LV DFWXDWHG�

������������ +RW FRQGLWLRQ

7KH DSSOLDQFH LV OHIW WR RSHUDWH DW LWV QRPLQDO KHDW LQSXW IRU � K�

7KH WLPH PHDVXUHG LV WKH LQWHUYDO EHWZHHQ WKH PRPHQW ZKHQ WKH LJQLWLRQ EXUQHU DQG PDLQ EXUQHU DUH
LQWHQWLRQDOO\ H[WLQJXLVKHG E\ FXWWLQJ RII WKH JDV VXSSO\ DQG WKH PRPHQW ZKHQ� DIWHU WXUQLQJ RQ DJDLQ� WKH
JDV VXSSO\ LV VKXW RII WKURXJK WKH DFWLRQ RI WKH IODPH VXSHUYLVLRQ GHYLFH� $ JDV PHWHU RU DQ\ RWKHU
DSSURSULDWH GHYLFH PD\ EH XVHG WR GHWHFW WKH FORVXUH RI WKH YDOYH RI WKH IODPH VXSHUYLVLRQ GHYLFH�

���������� $XWRPDWLF EXUQHU FRQWURO V\VWHPV

������������ 0DQXDOO\ RSHUDWHG GHYLFHV �H�J� SXVK EXWWRQ�

7KH DSSOLDQFH LV LQVWDOOHG DV GHVFULEHG LQ ����� DQG VXSSOLHG ZLWK DQ DSSURSULDWH UHIHUHQFH JDV 
�VHH 7DEOH �� DW WKH QRPLQDO KHDW LQSXW LQ DFFRUGDQFH ZLWK ������ 7KH VWDUW GHYLFH LV PDQXDOO\ RSHUDWHG ��
WLPHV� L�H� RQFH HYHU\ � V�

������������ 6DIHW\ WLPH

,VRODWH WKH JDV VXSSO\ WR WKH DSSOLDQFH� $WWHPSW WR LJQLWH WKH DSSOLDQFH LQ DFFRUGDQFH ZLWK WKH
PDQXIDFWXUHUªV LQVWUXFWLRQV� DQG PHDVXUH WKH WLPH EHWZHHQ WKH VLJQDOV IRU YDOYH RSHQLQJ DQG FORVXUH�
&RPSDUH WKLV WLPH ZLWK WKH PDQXIDFWXUHUªV VSHFLILHG WLPH�

������������ ([WLQFWLRQ GHOD\ WLPH

:LWK WKH DSSOLDQFH LQ WKH UXQQLQJ FRQGLWLRQ� LVRODWH WKH JDV VXSSO\ WR WKH PDLQ EXUQHU� 0HDVXUH WKH WLPH 
EHWZHHQ WKH PRPHQW ZKHQ WKH PDLQ EXUQHU LV H[WLQJXLVKHG DQG WKH VLJQDO RI YDOYH FORVXUH LV JLYHQ�
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���� 8VHIXO HIILFLHQF\ DW QRPLQDO KHDW LQSXW

������ )LUH

�������� 5HTXLUHPHQW

7KH XVHIXO HIILFLHQF\ PHDVXUHG DW LWV QRPLQDO KHDW LQSXW VKDOO EH ZLWKLQ WKH OLPLWV VSHFLILHG LQ 7DEOH ��

7DEOH � ¦ *DV ILUH HIILFLHQF\

�������� 7HVW PHWKRG

)OXH JDVHV VKDOO EH VDPSOHG DW D IORZ UDWH RI EHWZHHQ � GP��PLQ DQG �� GP��PLQ IURP WKH VDPSOLQJ SUREH�

)LW WKH ILUH WR D JDV ILUH HIILFLHQF\ WHVW ULJ �VHH )LJXUH �� E\ PHDQV RI D VHDOLQJ SODWH VR WKDW DOO RI WKH DLU 
SDVVHV WKURXJK WKH ILUH �VHH H[DPSOH VKRZQ LQ )LJXUH ��� 7KH IOXH KHLJKW LV VHW WR � PHWUH RU � PHWUHV 
DFFRUGLQJ WR WKH PDQXIDFWXUHUªV FKRLFH�

,JQLWH WKH ILUH DQG RSHUDWH LW IRU �� PLQ� DW LWV UDWHG KHDW LQSXW RQ UHIHUHQFH JDV� &RQILUP FRQIRUPLW\
WR �������� XQGHU WKHVH RSHUDWLQJ FRQGLWLRQV�

:KHUH WKH HIILFLHQF\ RI WKH ILUH LV GHSHQGHQW RQ WKH IOXH UHVLVWDQFH RI WKH FRPELQHG DSSOLDQFH� D IOXH VSLJRW
UHVWULFWRU PD\ EH XVHG LQ WKH ILUH IRU WKHVH WHVWV� 7KLV IOXH UHVWULFWRU VKDOO EH VXSSOLHG E\ WKH PDQXIDFWXUHU 
WR WKH WHVW KRXVH DQG WKH UHVWULFWLRQ VKRXOG EH QRW JUHDWHU WKDQ WKH DGGLWLRQDO UHVWULFWLRQ RI WKH ERLOHU�

:KHQ WHVWHG IRU FRQIRUPLW\ WR �������� WKH UHVWULFWRU VKDOO EH ILWWHG�

6DPSOH WKH SURGXFWV RI FRPEXVWLRQ DQG PHDVXUH WKH WHPSHUDWXUH ��� PP GRZQ IURP WKH XSSHU HQG RI WKH 
IOXH XVLQJ WKH SUREH VKRZQ LQ )LJXUH ��

7DNH WKH IROORZLQJ UHDGLQJV�

&DOFXODWH WKH IROORZLQJ YDOXHV�

7KH YDOXHV RI +L� +V DQG 9&2� IRU WHVW JDVHV * ��� * �� DQG * �� DUH VSHFLILHG LQ 7DEOH ���

&L LV REWDLQHG IURP WKH JUDSK LQ )LJXUH ��

9I LV REWDLQHG IURP�

9&2� LV WKH YROXPH RI &2� SURGXFHG E\ WKH FRPEXVWLRQ RI � P� RI JDV�

&ODVV 8VHIXO HIILFLHQF\ SHU FHQW

&ODVV � ! ��
&ODVV � ! ��
&ODVV � ! ��

WS &RPEXVWLRQ SURGXFWV WHPSHUDWXUH &
WD $PELHQW DLU WHPSHUDWXUH &
&2� &2� FRQWHQW RI WKH FRPEXVWLRQ SURGXFWV �
&2�DLU &2� FRQWHQW RI WKH DPELHQW DLU �

+L 1HW FDORULILF YDOXH DW �� & DQG �������� PEDU� GU\ 0-�P�

+V *URVV FDORULILF YDOXH DW �� & DQG �������� PEDU� GU\ 0-�P�

&L 0HDQ VSHFLILF KHDW RI WKH GU\ SURGXFWV RI FRPEXVWLRQ 0-��P�� &�
9I 9ROXPH RI GU\ SURGXFWV RI FRPEXVWLRQ SHU XQLW YROXPH RI JDV 0�

9I

9&2�

&2� &2�DLU±
������������������������������������ ��� 
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7DEOH �� ¦ 7HVW JDV GDWD

7KH HIILFLHQF\ LV FDOFXODWHG IURP�

1HW HIILFLHQF\   ��� ¥ �T� � T��

ZKHUH

4�  &L 9I

DQG

T�   �����

������ %DFN ERLOHU HIILFLHQF\

�������� 5HTXLUHPHQW 

:KHQ WHVWHG LQ DFFRUGDQFH ZLWK ��������� WKH XVHIXO HIILFLHQF\ RI WKH EDFN ERLOHU DW WKH QRPLQDO KHDW LQSXW�
RU WKH PD[LPXP KHDW LQSXW IRU UDQJH�UDWHG ERLOHUV VKDOO EH DW OHDVW WKDW VSHFLILHG LQ URZ � RI 7DEOH ���

,Q DGGLWLRQ� IRU UDQJH�UDWHG ERLOHUV� WKH HIILFLHQF\ DW D UDWH FRUUHVSRQGLQJ WR WKH DULWKPHWLF PHDQ RI WKH 
PD[LPXP DQG PLQLPXP KHDW LQSXW� H[SUHVVHG LQ SHUFHQW� VKDOO EH DW OHDVW WKDW VSHFLILHG LQ URZ �
RI 7DEOH ���

:KHQ WHVWHG LQ DFFRUGDQFH ZLWK ����� WKH XVHIXO HIILFLHQF\ IRU D ORDG FRUUHVSRQGLQJ WR ��� RI WKH QRPLQDO
KHDW LQSXW �RU WKH DULWKPHWLF PHDQ RI WKH PD[LPXP DQG PLQLPXP KHDW LQSXW IRU UDQJH�UDWHG ERLOHUV�� 
H[SUHVVHG LQ SHUFHQW� VKDOO EH DW OHDVW WKDW VSHFLILHG LQ URZ � RI 7DEOH ���

7DEOH �� ¦ 8VHIXO ERLOHU HIILFLHQF\

127( 7KLV VWDQGDUG VSHFLILHV WKH SURFHGXUHV IRU 21�2)) ERLOHUV� :KHUH WKH ERLOHU LV ILWWHG ZLWK PRGXODWLQJ RU VWHS RSHUDWLQJ
FRQWUROV� GLIIHUHQW VHW XS SURFHGXUHV DUH QHFHVVDU\� ,I UHTXLUHG� WKHVH SURFHGXUHV VKRXOG EH EDVHG RQ WKH FRUUHVSRQGLQJ FODXVHV
LQ %6 (1 ��� RU %6 (1 ����

�������� 7HVW PHWKRG ¦ QRPLQDO �DULWKPHWLF PHDQ� KHDW LQSXW

,QVWDOO WKH ERLOHU LQ DFFRUGDQFH ZLWK ���� FRQQHFWHG WR HLWKHU RI WKH LQVXODWHG WHVW ULJV VKRZQ VFKHPDWLFDOO\
LQ )LJXUH ��D� RU )LJXUH ��E�� RU WR DQ\ RWKHU HTXLSPHQW JLYLQJ HTXLYDOHQW UHVXOWV� DQG VXSSO\ LW ZLWK WKH
UHIHUHQFH JDV IRU WKH ERLOHU FDWHJRU\�

%HJLQ PHDVXULQJ HIILFLHQF\ RQFH WKH ERLOHU� ZLWK WKH FRQWURO WKHUPRVWDW SXW RXW RI DFWLRQ� LV DW WKHUPDO
HTXLOLEULXP DQG WKH UHWXUQ DQG IORZ WHPSHUDWXUHV DUH FRQVWDQW�

3DVV WKH KRW ZDWHU LQWR D YHVVHO SODFHG RQ VFDOHV �VXLWDEO\ WDUHG EHIRUH WKH WHVW� DQG DW WKH VDPH WLPH VWDUW 
PHDVXUHPHQW RI WKH JDV UDWH �UHDGLQJ WKH PHWHU�

5HIHUHQFH JDV 1HW FDORULILF YDOXH� +L *URVV FDORULILF YDOXH� +V 9&2�

0-�P� 0-�P�

* �� ����� ����� ���
* �� ����� ����� ���
* �� ������ ������ ���
127( 7KHVH YDOXHV DSSO\ RQO\ WR WKH H[DFW JDVHV DV VSHFLILHG LQ 7DEOH ��

8VHIXO HIILFLHQF\ �SHU FHQW�

&ODVV � &ODVV �

� )XOO ORDG �� � �ORJ��3Q �� � �ORJ��3Q

� 5DQJH�UDWHG RQO\ �� � �ORJ��3P �� � �ORJ��3P

� 3DUW ORDG �� � �ORJ��3L �� � �ORJ��3L

3Q LV WKH QRPLQDO RXWSXW �PD[LPXP RXWSXW IRU UDQJH�UDWHG ERLOHUV�� H[SUHVVHG LQ NLORZDWWV �N:��

3P LV WKH DULWKPHWLF PHDQ RI WKH PD[LPXP DQG PLQLPXP XVHIXO RXWSXW DV VWDWHG E\ WKH PDQXIDFWXUHU IRU UDQJH�UDWHG ERLOHUV�
H[SUHVVHG LQ NLORZDWWV �N:��

3L LV WKH QRPLQDO RXWSXW 3Q RU WKH DULWKPHWLF PHDQ 3P RI WKH PD[LPXP DQG PLQLPXP XVHIXO RXWSXW DV VWDWHG E\ WKH PDQXIDFWXUHU
IRU UDQJH�UDWHG ERLOHUV� H[SUHVVHG LQ NLORZDWWV �N:��

WS WD±
+L

���������������� ���

+V +L±
+L

�������������������� WS WD±
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3HULRGLFDOO\ WDNH UHDGLQJV RI WKH ZDWHU UHWXUQ DQG IORZ WHPSHUDWXUHV WR REWDLQ D VXIILFLHQWO\ DFFXUDWH
DYHUDJH�

7KH PDVV P� RI WKH ZDWHU LV FROOHFWHG GXULQJ WKH �� PLQXWHV RI WKH WHVW� :DLW D IXUWKHU �� PLQ EHIRUH
HYDOXDWLQJ WKH HYDSRUDWLRQ FRUUHVSRQGLQJ WR WKH WHVW SHULRG� 0DVV P� LV REWDLQHG�

0HDVXUH WKH TXDQWLW\ P�  P� ¥ P�� ZKLFK LV WKH TXDQWLW\ E\ ZKLFK P� KDV WR EH LQFUHDVHG WR WDNH DFFRXQW
RI HYDSRUDWLRQ� ZKHQFH WKH FRUUHFWHG ZDWHU PDVV P  P� � P��

7KH TXDQWLW\ RI KHDW WUDQVIHUUHG E\ WKH ERLOHU WR WKH ZDWHU FROOHFWHG LQ WKH YHVVHO LV SURSRUWLRQDO WR WKH
FRUUHFWHG PDVV P DQG WR WKH GLIIHUHQFH EHWZHHQ WHPSHUDWXUHV W� DW WKH FROG ZDWHU LQOHW DQG W� DW WKH ERLOHU 
RXWOHW�

7KH XVHIXO HIILFLHQF\ LV GHWHUPLQHG E\ PHDQV RI WKH IROORZLQJ HTXDWLRQ�

  

ZKHUH

7KH PHDVXUHPHQW VKDOO EH WR D WROHUDQFH RI ����

7KH XVHIXO HIILFLHQF\ LV GHWHUPLQHG LQ WKH IROORZLQJ FRQGLWLRQV�

¦ WKH QRPLQDO KHDW LQSXW IRU ERLOHUV ZLWKRXW D UDQJH�UDWLQJ GHYLFH�
¦ WKH PD[LPXP KHDW LQSXW DQG WKH DULWKPHWLF PHDQ RI WKH PD[LPXP DQG PLQLPXP KHDW LQSXW IRU 
ERLOHUV ZLWK D UDQJH�UDWLQJ GHYLFH�

���� 8VHIXO HIILFLHQF\ DW SDUW ORDG �EDFN ERLOHU RQO\�

������ *HQHUDO

7R GHWHUPLQH WKH XVHIXO HIILFLHQF\ DW SDUW ORDG FRUUHVSRQGLQJ WR �� � RI WKH QRPLQDO KHDW LQSXW� RU WKH 
DULWKPHWLF PHDQ RI WKH PD[LPXP DQG PLQLPXP KHDW LQSXW IRU UDQJH�UDWHG ERLOHUV� WKH PDQXIDFWXUHU KDV
WKH FKRLFH EHWZHHQ HLWKHU WKH GLUHFW PHWKRG RU WKH LQGLUHFW PHWKRG�

������ 'LUHFW PHWKRG

�������� *HQHUDO

7KH ERLOHU VKDOO EH ILWWHG WR HLWKHU RI WKH WHVW ULJV VKRZQ VFKHPDWLFDOO\ LQ )LJXUH ��D� RU )LJXUH ��E� �RU DQ\
RWKHU WHVW ULJ JLYLQJ DW OHDVW FRPSDUDEOH UHVXOWV DQG HTXLYDOHQW PHDVXUHPHQW DFFXUDFLHV� DQG VXSSOLHG
ZLWK WKH DSSURSULDWH UHIHUHQFH JDV DW WKH QRPLQDO KHDW LQSXW RU� IRU UDQJH�UDWHG ERLOHUV� WKH DULWKPHWLF 
PHDQ RI WKH PD[LPXP DQG PLQLPXP KHDW LQSXWV�

7KH SXPS VKDOO EH RSHUDWHG FRQWLQXRXVO\ WKURXJKRXW WKH WHVW DQG WKH ZDWHU YROXPH UDWH VKDOO EH
PDLQWDLQHG FRQVWDQW ZLWKLQ �� ��

7KH ERLOHU VKDOO EH RSHUDWHG VR WKDW LW F\FOHV RQ IRU WLPH 7� VHFRQGV DQG RII IRU WLPH 7� VHFRQGV�

LV WKH XVHIXO HIILFLHQF\ LQ SHUFHQW�
P LV WKH PDVV RI ZDWHU LQ NJ� FRUUHFWHG IRU DQ\ HYDSRUDWLYH ORVVHV�
'S LV WKH KHDW ORVV IURP WKH WHVW ULJ FRUUHVSRQGLQJ WR WKH PHDQ ZDWHU IORZ WHPSHUDWXUH LQ N-� 

WDNLQJ LQWR DFFRXQW WKH KHDW ORVV IURP WKH FLUFXODWLRQ SXPS �D SUDFWLFDO FDOLEUDWLRQ PHWKRG IRU
GHWHUPLQLQJ 'S LV VSHFLILHG LQ ���������

W� LV WKH WHPSHUDWXUH RI WKH ZDWHU DV LW OHDYHV WKH DSSDUDWXV� � &��
W� LV WKH WHPSHUDWXUH RI WKH ZDWHU DV LW HQWHUV WKH DSSDUDWXV� � &��
9U���� LV WKH JDV FRQVXPHG LQ P� H[SUHVVHG DW �� & DQG ������� PEDU�
+L LV WKH QHW FDORULILF YDOXH RI WKH JDV XVHG LQ 0-�P� DW �� & DQG ������� PEDU� GU\ JDV�

����� �� �± P W� W�± 'S�
9U �� +L

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



%6 �����������

� %6, �� -XQH ���� ��

7KH DYHUDJH ZDWHU WHPSHUDWXUH LQ WKH ERLOHU VKDOO EH QR OHVV WKDQ �� &�

:KHUH

7KH ERLOHU VKDOO EH LQ WKHUPDO HTXLOLEULXP ZKHQ WKH HIILFLHQF\ PHDVXUHPHQW RI WKUHH FRQVHFXWLYH F\FOHV
GRHV QRW YDU\ E\ PRUH WKDQ ��� ��

0HDVXUH WKH IORZ DQG UHWXUQ ZDWHU WHPSHUDWXUHV�

0HDVXUH WKH UHVSHFWLYH JDV DQG ZDWHU FRQVXPSWLRQV RYHU FRPSOHWH F\FOHV�

$ YDULDWLRQ RI �� �� ZLWK UHVSHFW WR WKH �� � RI WKH QRPLQDO KHDW LQSXW PD\ RFFXU� )RU YDULDWLRQV XS WR
RI �� � LW LV QHFHVVDU\ WR FDUU\ RXW WZR PHDVXUHPHQWV� RQH DERYH DQG RQH EHORZ �� � RI WKH QRPLQDO KHDW
LQSXW� 7KH HIILFLHQF\ FRUUHVSRQGLQJ WR �� � LV GHWHUPLQHG E\ LQWHUSRODWLRQ�

&DOFXODWH WKH HIILFLHQF\ DW SDUW ORDG XVLQJ WKH HTXDWLRQ VSHFLILHG LQ ���������

�������� 2SHUDWLQJ PRGH 1R��

7KH LQOHW ZDWHU LV SUH�KHDWHG VXFK WKDW WKH ERLOHU UHWXUQ WHPSHUDWXUH LV KHOG FRQVWDQW DW ��� � �� &� ZLWK 
D PD[LPXP YDULDWLRQ LQ WKLV WHPSHUDWXUH �� . GXULQJ WKH PHDVXUHPHQW SHULRG� ,I WKH ERLOHU FRQWURO GRHV
QRW SHUPLW RSHUDWLRQ DW D UHWXUQ WHPSHUDWXUH DV ORZ DV �� &� WKH WHVW VKDOO EH FDUULHG RXW DW WKH ORZHVW
UHWXUQ WHPSHUDWXUH FRPSDWLEOH ZLWK WKH RSHUDWLRQ RI WKH ERLOHU�

�������� 2SHUDWLQJ PRGH 1R��

7KH ERLOHU IORZ DQG UHWXUQ WHPSHUDWXUHV DUH REWDLQHG E\ PHDQV RI WKH ERLOHU FRQWUROV�

7KH DYHUDJH ZDWHU WHPSHUDWXUH VKDOO EH QRW OHVV WKDQ �� &�

,I WKH ERLOHU FRQWURO GRHV QRW SHUPLW RSHUDWLRQ DW D UHWXUQ WHPSHUDWXUH WKDW LV ORZ HQRXJK� WKH WHVW VKDOO EH
FDUULHG RXW DW WKH ORZHVW UHWXUQ WHPSHUDWXUH FRPSDWLEOH ZLWK WKH RSHUDWLRQ RI WKH ERLOHU�

������ ,QGLUHFW PHWKRG

�������� (IILFLHQF\ DW UHGXFHG KHDW LQSXW

5HSHDW WKH WHVW RI �������� DW WKH QRPLQDO KHDW LQSXW �RU DW WKH DULWKPHWLF PHDQ RI WKH PD[LPXP DQG 
PLQLPXP KHDW LQSXW IRU UDQJH�UDWHG ERLOHUV ZLWK D IORZ WHPSHUDWXUH RI ��� � �� & DQG D UHWXUQ
WHPSHUDWXUH RI ��� � �� &�

0HDVXUH WKH YDOXH ��

�������� +HDW ORVW IURP WKH WHVW DSSDUDWXV���

$UUDQJH WKH WHVW DSSDUDWXV �VHH )LJXUH ��D� DQG )LJXUH ��E� VR WKDW D ZHOO LQVXODWHG ZDWHU FRQWDLQHU RI 
VPDOO YROXPH �DERXW ��� PO�� FRQWDLQLQJ DQ HOHFWULF LPPHUVLRQ KHDWHU LV VXEVWLWXWHG IRU WKH ERLOHU� )LOO WKH 
FLUFXODWLQJ V\VWHP DQG UXQ WKH SXPS DW LWV QRUPDO VHWWLQJ� &RQQHFW WKH LPPHUVLRQ KHDWHU WR WKH PDLQV 
VXSSO\ E\ D FRQWLQXRXVO\ YDULDEOH WUDQVIRUPHU DQG D :DWW�KRXU PHWHU� $GMXVW WKH WUDQVIRUPHU VR WKDW WKH
WHPSHUDWXUH RI WKH FLUFXODWLQJ ZDWHU UHDFKHV HTXLOLEULXP �WKLV PD\ WDNH IRXU KRXUV RU PRUH�� 0HDVXUH WKH
DPELHQW WHPSHUDWXUH DQG WKH KHDW LQSXW WR WKH KHDWHU� 7HVW WKH DSSDUDWXV DW GLIIHUHQW ZDWHU WHPSHUDWXUHV
WR JLYH WHVW ULJ KHDW ORVVHV RYHU YDULRXV WHPSHUDWXUH ULVHV DERYH DPELHQW�

&DOFXODWH WKH YDOXH� 'S� WR EH VXEVWLWXWHG LQ WKH HTXDWLRQ IRU HIILFLHQF\ LQ ��������� E\ PXOWLSO\LQJ WKH UDWH
RI KHDW ORVV IURP WKH WHVW DSSDUDWXV� DW WKH UHTXLUHG WHPSHUDWXUH GLIIHUHQFH EHWZHHQ ZDWHU DQG DPELHQW�
LQ :DWWV� E\ WKH GXUDWLRQ RI WKH WHVW LQ VHFRQGV� WLPHV �� �� 

7�  
V

7�  ��� 7� V
4�  WKH PDLQ EXUQHU KHDW LQSXW N:
4�  WKH LJQLWLRQ EXUQHU KHDW LQSXW N:

��� %HFDXVH WKH SXPS LV UXQQLQJ ERWK LQ WKLV H[SHULPHQW DQG LQ WKH RQH WR GHWHUPLQH HIILFLHQF\� XQGHU WKH VDPH FRQGLWLRQV� LWV 
RZQ FRQWULEXWLRQ SOD\V QR SDUW LQ WKH FDOFXODWLRQV�

��� 4� ��� 4�±
4� 4�±

�����������������������������������������������������
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�������� 6WDQGE\ ORVVHV

7KH WHVW DSSDUDWXV XVHG IRU WKH GHWHUPLQDWLRQ RI HIILFLHQF\ PD\ EH XVHG IRU WKLV WHVW� 7KH DSSDUDWXV KDV
DOUHDG\ EHHQ FDOLEUDWHG IRU KHDW ORVVHV IURP WKH DSSDUDWXV DORQH� 0RXQW WKH EDFN ERLOHU LQ SRVLWLRQ� DQG
UHSHDW WKH FDOLEUDWLRQ IRU WRWDO KHDW ORVV� 7KLV WLPH� VHYHUDO UHDGLQJV DUH UHTXLUHG VSDQQLQJ GLIIHUHQFHV�
EHWZHHQ WKH URRP DQG WKH KHDWLQJ FLUFXLW PHDQ WHPSHUDWXUH� RI �� .� 7KH EDFN ERLOHUªV RZQ EXUQHU PD\ EH
XVHG WR EULQJ WKH PHDQ ZDWHU WHPSHUDWXUH FORVH WR WKH UHTXLUHG YDOXH� $IWHU WKLV WKH EXUQHU VKDOO EH
H[WLQJXLVKHG� DQG WKH ZDWHU WHPSHUDWXUHV DOORZHG WR VWDELOL]H XQGHU WKH LQIOXHQFH RI WKH LPPHUVLRQ KHDWHU
DQG WKH SXPS EXLOW LQWR WKH DSSDUDWXV DORQH� $Q\ SXPS DVVRFLDWHG ZLWK WKH EDFN ERLOHU LWVHOI� VKDOO EH RII�
3ORW D JUDSK RI SRZHU WR WKH LPPHUVLRQ KHDWHU YHUVXV WKH PHDQ WHPSHUDWXUH GLIIHUHQFH EHWZHHQ WKH URRP 
DQG WKH KHDWLQJ ZDWHU WHPSHUDWXUH�

$ SORW RI DFWXDO KHDW ORVW IURP WKH EDFN ERLOHU DORQH ZLOO EH WKH GLIIHUHQFH EHWZHHQ WKH SORW RI KHDW ORVW IURP
WKH IXOO FLUFXLW DQG WKH SORW RI KHDW ORVW IURP WKH FLUFXLW ZLWKRXW WKH EDFN ERLOHU� )URP WKLV REWDLQ WKH KHDW
ORVW IURP WKH EDFN ERLOHU DW D WHPSHUDWXUH GLIIHUHQFH RI �� .�

�������� ,JQLWLRQ EXUQHU UHFRYHU\ IDFWRU

:KHQ WKH PDLQ EXUQHU LV H[WLQJXLVKHG� DQ\ SHUPDQHQW LJQLWLRQ EXUQHU LV DVVXPHG WR RSHUDWH DW D UHFRYHU\ 
IDFWRU RI ����

�������� &DOFXODWLRQ

7KH SDUW ORDG HIILFLHQF\ LV FDOFXODWHG XVLQJ WKH IROORZLQJ HTXDWLRQ�

X  

ZKHUH

���� +\GUDXOLF UHVLVWDQFH

������ 5HTXLUHPHQWV�

:KHQ WHVWHG LQ DFFRUGDQFH ZLWK ������ WKH YDOXHV RI K\GUDXOLF UHVLVWDQFH RU WKH JUDSK RI DYDLODEOH 
SUHVVXUHV VKDOO FRQIRUP WR WKRVH VSHFLILHG E\ WKH PDQXIDFWXUHU
V WHFKQLFDO LQVWUXFWLRQV�

)RU ERLOHUV ZLWK DQ LQWHJUDO SXPS� WKH LQVWUXFWLRQV VKDOO VSHFLI\ WKH JUDSK RI DYDLODEOH SUHVVXUHV IRU WKH
LQVWDOODWLRQ FDOFXODWLRQV�

������ 7HVW PHWKRG

&DOFXODWH WKH K\GUDXOLF UHVLVWDQFH RI D ERLOHU �PHDVXUHG LQ PEDU� IRU WKH ZDWHU UDWH FRUUHVSRQGLQJ WR
RSHUDWLRQ RI WKH ERLOHU DW WKH QRPLQDO KHDW LQSXW ZLWK D ZDWHU IORZ WHPSHUDWXUH RI �� & DQG D WHPSHUDWXUH
GLIIHUHQFH EHWZHHQ WKH IORZ DQG WKH UHWXUQ ZDWHU RI �� . JHQHUDOO\� RU WKDW VWDWHG E\ WKH PDQXIDFWXUHU�

&DUU\ RXW WKH WHVW ZLWK FROG ZDWHU�

7KH WHVW ULJ VKDOO EH DV VSHFLILHG LQ )LJXUH ���

%HIRUH RU DIWHU WKH WHVW LWVHOI� FRQQHFW WKH WZR WHVW SLSHV GLUHFWO\ WR HDFK RWKHU WR GHWHUPLQH WKHLU RZQ 
UHVLVWDQFH IRU GLIIHUHQW IORZ UDWHV�

:KHQ ERLOHUV ZLWK LQWHJUDO SXPSV DUH WHVWHG LQ WKH VDPH WHVW FRQGLWLRQV� WKH JUDSK RI DYDLODEOH SUHVVXUHV 
SORWWHG GXULQJ WKH WHVW VKDOO EH WKH VDPH DV WKDW VXSSOLHG E\ WKH PDQXIDFWXUHU�

X LV WKH SDUW ORDG HIILFLHQF\�

� LV WKH IXOO ORDG HIILFLHQF\ DW �� &�
3V LV WKH VWDQGE\ ORVV�
7�  

7�  ��� 7� �V�
4� LV WKH PDLQ EXUQHU KHDW LQSXW �N:�
4� LV WKH LJQLWLRQ EXUQHU KHDW LQSXW �N:�

�
���
����������4�7� ��� 4� 3V± 7��

4�7� 4�7��
������������������������������������������������������������������������������ ���

��� 4� ��� 4�±
4� 4�±

����������������������������������������������������� �V�
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���� 6WDELOLW\ RI WKH ILUH

������ 5HTXLUHPHQW

$ ILUH ZKLFK LQ DFFRUGDQFH ZLWK WKH PDQXIDFWXUHUªV LQVWUXFWLRQV FDQ EH LQVWDOOHG ZLWKRXW EHLQJ IL[HG WR D 
ZDOO VKDOO QRW IDOO IRUZDUGV ZKHQ WHVWHG LQ DFFRUGDQFH ZLWK �������

������ 7HVW PHWKRG

D� 6WDQG WKH ILUH �ZLWKRXW DQ\ FRQQHFWLRQ EHLQJ PDGH WR WKH JDV VXSSO\ RU IOXH VSLJRW� RQ D KRUL]RQWDO
SODQH SURYLGHG ZLWK D VWRS WR SUHYHQW WKH IURQW VXSSRUWV RI WKH ILUH IURP PRYLQJ IRUZDUG DQG OHYHO LW LQ 
DFFRUGDQFH ZLWK WKH PDQXIDFWXUHUªV LQVWUXFWLRQV� $SSO\ D KRUL]RQWDO IRUFH RI � 1HZWRQV WR WKH WRS RI WKH 
ILUH LQ WKH IRUZDUG GLUHFWLRQ�

E�  :LWK WKH ILUH VWDQGLQJ RQ WKH OHYHO SODQH DV GHVFULEHG LQ D� EXW ZLWK WKH VWRS IRU SUHYHQWLQJ WKH IURQW
VXSSRUWV RI WKH ILUH PRYLQJ IRUZDUG UHPRYHG� WLOW WKH ILUH IRUZDUG RQ WKH IURQW VXSSRUWV WR DQ DQJOH RI �
WR WKH YHUWLFDO�

���� 7KHUPRVWDWV DQG ZDWHU WHPSHUDWXUH OLPLWLQJ GHYLFHV

������ &RQWURO WKHUPRVWDW

�������� 5HTXLUHPHQW

:KHQ WHVWHG LQ DFFRUGDQFH ZLWK ��������  WKH DSSOLDQFH VKDOO FRQIRUP WR WKH IROORZLQJ�

¦ WKH PD[LPXP ZDWHU WHPSHUDWXUH RI ERLOHUV ILWWHG ZLWK D IL[HG VHWWLQJ WKHUPRVWDW VKDOO EH ZLWKLQ ��� .
RI WKH WHPSHUDWXUH VWDWHG E\ WKH PDQXIDFWXUHU�
¦ IRU ERLOHUV ILWWHG ZLWK DQ DGMXVWDEOH WKHUPRVWDW� LW VKDOO EH SRVVLEOH WR VHOHFW� WR ZLWKLQ ��� .� WKH ZDWHU 
IORZ WHPSHUDWXUHV VWDWHG E\ WKH PDQXIDFWXUHU�
¦ WKH IORZ WHPSHUDWXUH VKDOO QRW H[FHHG �� &�
¦ WKH VDIHW\ WHPSHUDWXUH OLPLWHU VKDOO QRW RSHUDWH�

�������� 7HVW

7KH ERLOHU VKDOO EH LQVWDOOHG DV VSHFLILHG LQ ��� DQG DGMXVWHG WR WKH QRPLQDO KHDW LQSXW ZLWK RQH RI WKH
UHIHUHQFH JDVHV IRU WKH ERLOHU FDWHJRU\� RU DQ DFWXDOO\ GLVWULEXWHG JDV�

)RU WKHVH WHVWV� VWDUW WKH ERLOHU DW DPELHQW WHPSHUDWXUH DQG OHDYH WKH FRQWUROV WR RSHUDWH�

8VLQJ FRQWURO YDOYH , LQ )LJXUH �D� RU )LJXUH �E�� DGMXVW WKH FROG ZDWHU UDWH WR JLYH D UDWH RI LQFUHDVH RI WKH
IORZ WHPSHUDWXUH RI DERXW � .�PLQ�

:KHQ WKH WKHUPRVWDW LV DGMXVWDEOH� WHVW LW DV IROORZV�

�� D WHVW DW WKH PD[LPXP VHWWLQJ WHPSHUDWXUH� DQG

�� D WHVW DW WKH PLQLPXP WHPSHUDWXUH�

������ 6DIHW\ WHPSHUDWXUH OLPLWHU

�������� 5HTXLUHPHQW

:KHQ WHVWHG LQ DFFRUGDQFH ZLWK ��������� WKH VDIHW\ WHPSHUDWXUH OLPLWHU VKDOO FDXVH QRQ�YRODWLOH ORFNRXW RI
WKH ERLOHU EHIRUH WKH ZDWHU IORZ WHPSHUDWXUH H[FHHGV ��� &�

�������� 7HVW

7KH ERLOHU VKDOO EH LQVWDOOHG LQ DFFRUGDQFH ZLWK ����

:LWK WKH ERLOHU DW WKHUPDO HTXLOLEULXP� DQG DIWHU WKH FRQWURO WKHUPRVWDW KDV EHHQ SXW RXW RI DFWLRQ�
SURJUHVVLYHO\ UHGXFH WKH ERLOHU FROG ZDWHU UDWH E\ RSHUDWLQJ FRQWURO YDOYH , >VHH )LJXUH ��D� RU )LJXUH ��E�@ 
VR WKDW D ZDWHU WHPSHUDWXUH ULVH RI DERXW � .�PLQ LV REWDLQHG� XQWLO WKH EXUQHU LV H[WLQJXLVKHG�

������ ,QDGHTXDWH ZDWHU FLUFXODWLRQ

�������� 5HTXLUHPHQW

:KHQ WHVWHG LQ DFFRUGDQFH ZLWK ��������� QR GHWHULRUDWLRQ RI WKH ERLOHU VKDOO RFFXU� 7KLV UHTXLUHPHQW GRHV
QRW DSSO\ WR ERLOHUV LQWHQGHG H[FOXVLYHO\ IRU D FHQWUDO KHDWLQJ V\VWHP ZLWK DQ RSHQ H[SDQVLRQ YHVVHO�
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�������� 7HVW

7KH ERLOHU VKDOO EH LQVWDOOHG LQ DFFRUGDQFH ZLWK ���� 8VLQJ FRQWURO YDOYH ,, LQ )LJXUH ��D� RU )LJXUH ��E�� 
SURJUHVVLYHO\ UHGXFH WKH ZDWHU UDWH WKURXJK WKH ERLOHU WR REWDLQ D WHPSHUDWXUH LQFUHDVH RI DERXW � .�PLQ�

� 0DUNLQJ DQG LQVWUXFWLRQV

��� *HQHUDO

$OO VSHFLILHG KHDW LQSXWV VKDOO FOHDUO\ LQGLFDWH ZKHWKHU WKH\ UHIHU WR WKH 1HW RU *URVV KHDW LQSXW� :KHUH 
GDWD LV UHTXLUHG IRU XVH LQ FRQMXQFWLRQ ZLWK QDWLRQDO UHJXODWLRQV� LW VKDOO EH VWDWHG LQ WKH DSSURSULDWH XQLWV�

��� $SSOLDQFH PDUNLQJ

7KH IROORZLQJ LQIRUPDWLRQ VKDOO EH SHUPDQHQWO\ GLVSOD\HG RQ WKH DSSOLDQFH LQ D SRVLWLRQ UHDGLO\ DFFHVVLEOH
WR WKH VHUYLFH HQJLQHHU�

D� WKH QDPH DQG�RU WUDGH PDUN RI WKH PDQXIDFWXUHU ZLWK D FRUUHVSRQGLQJ DGGUHVV�

E� WKH VHULDO QXPEHU RU WKH \HDU RI PDQXIDFWXUHU�

F� WKH FRPPHUFLDO GHVLJQDWLRQ XQGHU ZKLFK WKH DSSOLDQFH LV SUHVHQWHG IRU DSSURYDO E\ WKH PDQXIDFWXUHU�

G� WKH JDV FDWHJRU\ IRU ZKLFK WKH DSSOLDQFH LV DGMXVWHG�

H� WKH QRPLQDO KHDW LQSXWV �N:� DQG RXWSXWV �N:� RI HDFK DSSOLDQFH XQLW DQG� IRU D UDQJH�UDWHG ERLOHU�
WKH YDOXHV DW WKH PLQLPXP RI WKH UDQJH�

I� WKH EXUQHU VHWWLQJ SUHVVXUHV� LQ PEDU�

J� WKH QDWXUH DQG YROWDJH RI WKH HOHFWULFDO VXSSO\� DQG WKH SRZHU FRQVXPSWLRQ LQ ZDWWV �:��

��� 'UHVV JXDUG

,I D GUHVV JXDUG LV VXSSOLHG� D ODEHO VKDOO EH DIIL[HG WR WKH JXDUG FDUU\LQJ WKH IROORZLQJ LQIRUPDWLRQ�

§7+,6 /$%(/ 6+$// %( 5(029(' 21/< %< 7+( 86(5�

7+( *8$5' ,6 72 35(9(17 5,6. 2) ),5( 25 ,1-85< )520 %8516 $1' 12 3$57 2) ,7 
6+28/' %( 3(50$1(17/< 5(029('�

,7 '2(6 127 *,9( )8// 3527(&7,21 )25 <281* &+,/'5(1� 7+( (/'(5/< 25 7+(
,1),50�¨

��� :DUQLQJ ODEHOV

$SSOLDQFHV VKDOO KDYH DIIL[HG WR WKHP� D FXVWRPHU UHPRYDEOH ODEHO KHDGHG §7R EH UHPRYHG RQO\ E\ WKH
SXUFKDVHU¨ DQG EHDULQJ WKH FDSLWDO OHWWHUV QRW OHVV WKDQ � PP KLJK WKH ZRUGV�

§:$51,1*� 7+,6 $33/,$1&( +$6 $ 1$.(' )/$0(� $ 68,7$%/( *8$5' 6+28/' %( 86(' 
)25 7+( 3527(&7,21 2) <281* &+,/'5(1� 7+( (/'(5/< 25 7+( ,1),50�¨

��� 3DFNDJLQJ

7KH DSSOLDQFH SDFNDJLQJ VKDOO FDUU\ WKH IROORZLQJ LQIRUPDWLRQ DQG LQVWUXFWLRQV�

D� WKH W\SH RI JDV DQG WKH VXSSO\ SUHVVXUH IRU ZKLFK WKH DSSOLDQFH LV DGMXVWHG�

E� WKH DSSOLDQFH VKDOO RQO\ EH LQVWDOOHG LQ D URRP FRQIRUPLQJ WR WKH DSSURSULDWH YHQWLODWLRQ UHTXLUHPHQWV�

F� UHDG WKH WHFKQLFDO LQVWUXFWLRQV EHIRUH LQVWDOOLQJ WKH DSSOLDQFH�

G� FDUHIXOO\ UHDG WKH XVHUªV LQVWUXFWLRQV EHIRUH OLJKWLQJ WKH DSSOLDQFH

��� 1DPH EDGJH

7KH DSSOLDQFH VKDOO EH SHUPDQHQWO\ PDUNHG RU EDGJHG� WR HQDEOH WKH XVHU WR LGHQWLI\ WKH DSSOLDQFH DQG 
VKDOO LQFOXGH WKH W\SH QDPH DQG�RU QXPEHU RI WKH DSSOLDQFH�

7KH QDPH EDGJH PD\ EH LQFRUSRUDWHG DV SDUW RI WKH GDWD SODWH�
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��� 8VHU LQVWUXFWLRQV

,QVWUXFWLRQV IRU XVH DQG PDLQWHQDQFH VKDOO EH VXSSOLHG ZLWK HYHU\ DSSOLDQFH�

7KHVH LQVWUXFWLRQV VKDOO SURYLGH WKH XVHU ZLWK DOO WKH QHFHVVDU\ LQIRUPDWLRQ IRU WKH VDIH DQG VHQVLEOH XVH
RI WKH DSSOLDQFH�

7KH LQVWUXFWLRQ VKDOO EH FOHDU DQG VLPSOH DQG WKH WHUPV VKDOO EH DFFHSWDEOH DQG LQ FRPPRQ XVDJH�
:KHUHYHU QHFHVVDU\� GLDJUDPV� DQG�RU SKRWRJUDSKV VKDOO EH SURYLGHG� 7KH LQVWUXFWLRQV VKDOO FRQWDLQ QRWHV
RQ WKH FDUH DQG VDIH RSHUDWLRQ RI WKH DSSOLDQFH LQFOXGLQJ LWV OLJKWLQJ DQG VKXW�GRZQ SURFHGXUHV�

:KHUHYHU ILUH UDGLDQWV RU SDUWV RI WKH ILUH IXHO EHG DUH PHDQW WR EH UHPRYHG E\ WKH XVHU� WKHUH VKDOO EH
H[SOLFLW LQVWUXFWLRQV IRU WKHLU FRUUHFW UHSODFHPHQW�

7KH LQVWUXFWLRQV VKDOO LQFOXGH WKH IROORZLQJ UHFRPPHQGDWLRQV�

¦ WKH PDQXIDFWXUHUªV UHFRPPHQGHG VHUYLFLQJ SHULRG�
¦ WKH ILWWLQJ RI D ILUHJXDUG IRU WKH SURWHFWLRQ RI WKH \RXQJ� HOGHUO\ RU LQILUP�
¦ WKDW WKH KRW ZDWHU F\OLQGHU VKRXOG EH SHULRGLFDOO\ UDLVHG WR D WHPSHUDWXUH RI DW OHDVW �� &�
¦ WKH SURFHGXUH LQ WKH HYHQW WKDW WKH DSSOLDQFH UHJXODUO\ JRHV WR VDIHW\ VKXW GRZQ�

��� ,QVWDOODWLRQ LQVWUXFWLRQV

����� *HQHUDO

7HFKQLFDO LQVWUXFWLRQV IRU LQVWDOODWLRQ DQG DGMXVWPHQW� LQWHQGHG IRU WKH LQVWDOOHU� VKDOO EH VXSSOLHG ZLWK
WKH DSSOLDQFH DQG VKDOO LQFOXGH WKH IROORZLQJ DGYLFH�LQIRUPDWLRQ�

D� WKDW §WKH DSSOLDQFH PXVW EH ILWWHG LQ DFFRUGDQFH ZLWK WKH UXOHV LQ IRUFH¨�

E� WKH PLQLPXP GLPHQVLRQV RI WKH ILUHSODFH UHFHVV �VHH )LJXUH �� QHFHVVDU\ WR DFFRPPRGDWH WKH DSSOLDQFH
DQG WR JLYH VDWLVIDFWRU\ DFFHVV IRU VHUYLFH� ZKHUH DSSURSULDWH� WKH OLPLWLQJ GLPHQVLRQV RI WKH ILUH
VXUURXQG RU RWKHU IODW VXUIDFH UHTXLUHG IRU ILWWLQJ WKH ILUH RU GHFRUDWLYH FORVXUH XQLW� WKH PLQLPXP 
WKLFNQHVV DQG W\SH RI KHDUWK RQ ZKLFK WKH FRPELQHG DSSOLDQFH VKDOO VWDQG�

F� WKH FRUUHFW SRVLWLRQ RI WKH DSSOLDQFH RU ERLOHU EDVH�

G� WKH UHFRPPHQGHG SRVLWLRQV RI JDV DQG ZDWHU SLSHV DQG HOHFWULFDO VXSSO\ FDEOH�

H� DQ\ OLPLWDWLRQV LQ UHVSHFW RI WKH SUR[LPLW\ RI FRPEXVWLEOH PDWHULDO WR WKH DSSOLDQFH� LQ SDUWLFXODU� WKH
QHHG IRU DQ LQFRPEXVWLEOH KHDUWK LQ IURQW RI WKH ILUHSODFH RSHQLQJ XQOHVV WKH DSSOLDQFH LV ZDOO PRXQWHG�

I� WKH FRUUHFW PHWKRG RI IOXHLQJ WKH DSSOLDQFH DQG FKHFNLQJ IRU VDWLVIDFWRU\ FOHDUDQFH RI FRPEXVWLRQ 
SURGXFWV� LQ SDUWLFXODU� WKH LQVWDOODWLRQ LQVWUXFWLRQV VKDOO HPSKDVL]H WKH QHFHVVLW\ IRU HQVXULQJ DQ
DGHTXDWH IOXH KHLJKW H�J� � P DERYH KHDUWK OHYHO IRU ��� PP URXQG IOXH SLSH DQG WKDW LW LV LPSRUWDQW WKDW
GXH DFFRXQW LV WDNHQ RI UHVWULFWLRQV FDXVHG E\ EHQGV LQ WKH IOXH� DQG WKH W\SH RI IOXH WHUPLQDO ILWWHG�

J� WKH QHFHVVLW\ WR ILW DQ DSSURSULDWH IOXH WHUPLQDO WR SUHYHQW DFFHVV WR ELUGV DQG WR PLQLPL]H WKH HIIHFW
RI DGYHUVH ZLQGV�

K� ZKHWKHU RU QRW WKH DSSOLDQFH LV IRU LQVWDOODWLRQ LQ SUH�FDVW IOXH EORFNV DQG� LI VR� DQ\ VSHFLDO
FRQVLGHUDWLRQV� H�J� ZDOO VXUIDFH WHPSHUDWXUH OLPLWDWLRQV� IOXH FRQVWUXFWLRQ� WKDW KDYH WR EH REVHUYHG LI D
VDWLVIDFWRU\ LQVWDOODWLRQ LV WR EH DFKLHYHG�

L� FRPSOHWH HOHFWULFDO LQVWDOODWLRQ LQVWUXFWLRQV DQG D ZLULQJ GLDJUDP�

M� ZKHWKHU RU QRW WKH DSSOLDQFH LV IRU VHDOHG V\VWHPV�

N� UHIHUHQFHV WR UHOHYDQW VWDQGDUGV

O� D WHFKQLFDO GDWD WDEOH LQFOXGLQJ WKH IROORZLQJ

�� WKH DSSOLDQFH KHDW LQSXWV�

�� WKH UDWLQJ RI DQ\ LJQLWLRQ EXUQHU�V��

�� EXUQHU SUHVVXUHV�

�� LQMHFWRU VL]HV�

�� JDV DQG ZDWHU FRQQHFWLRQ VL]HV�

�� SK\VLFDO GLPHQVLRQV DQG ZHLJKW�
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�� K\GUDXOLF UHVLVWDQFH�

�� JDV VXSSO\ SUHVVXUH�

�� DQ\ RWKHU WHFKQLFDO GDWD�

P� DQ\ RWKHU WHFKQLFDO GDWD� VXFK DV YHQWLODWLRQ UHTXLUHPHQWV� WKDW PD\ EH UHTXLUHG E\ WKH LQVWDOOHU RU 
FRPPLVVLRQLQJ HQJLQHHU�

����� ,QVWDOODWLRQ UHTXLUHPHQWV ¦ VHDOHG V\VWHPV

6SHFLILF LQVWUXFWLRQV VKDOO EH SURYLGHG IRU DSSOLDQFHV� VSHFLILHG IRU XVH ZLWK D VHDOHG V\VWHP� GHVFULELQJ WKH
PHWKRG IRU ILOOLQJ� FRPPLVVLRQLQJ DQG VHUYLFLQJ WKH V\VWHP �VHH DOVR ������� DQG ���������

��� &RQYHUVLRQ LQVWUXFWLRQV

7KH SDUWV UHTXLUHG IRU FRQYHUVLRQ WR DQRWKHU W\SH RI JDV RU WR DQRWKHU SUHVVXUH VKDOO EH VXSSOLHG ZLWK FOHDU 
DQG DGHTXDWH LQVWUXFWLRQV UHJDUGLQJ FKDQJLQJ WKH SDUWV�

$ VHOI�DGKHVLYH ODEHO VKDOO EH VXSSOLHG WR EH SODFHG RQ WKH DSSOLDQFH� LW VKDOO VWDWH WKH QDWXUH DQG SUHVVXUH 
RI WKH JDV IRU ZKLFK WKH DSSOLDQFH ZLOO KDYH EHHQ DGMXVWHG DQG DOVR� ZKHUH DSSURSULDWH� WKH KHDW LQSXW VHW
GXULQJ FRPPLVVLRQLQJ�

7KH LQVWUXFWLRQV VKDOO DOVR VWDWH WKH IROORZLQJ�

D� WKDW DQ\ DGMXVWHUV VKDOO EH VHDOHG DIWHU DGMXVWPHQW�

E� WKDW DQ\ JRYHUQRU VKDOO HLWKHU EH UHQGHUHG LQRSHUDWLYH RYHU WKH UDQJH RI QRUPDO SUHVVXUHV� RU IRU 
DSSOLDQFHV XVLQJ VHFRQG IDPLO\ JDVHV ZLWK D SUHVVXUH FRXSOH� EH SXW RXW RI RSHUDWLRQ DQG VHDOHG LQ WKLV
SRVLWLRQ�

F� DQ\ JRYHUQRU VKDOO EH PDGH LQRSHUDWLYH DQG VHDOHG IRU DSSOLDQFHV XVLQJ �UG IDPLO\ JDVHV ZLWK D
SUHVVXUH FRXSOH�
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$OO GLPHQVLRQV LQ PLOOLPHWUHV

)LJXUH � ¦ 7HVW ER[ DQG IOXH

1 330

125

560

605

750

1 295

3 000

500

350

100



%6 �����������

�� � %6, �� -XQH ����

$OO GLPHQVLRQV LQ PLOOLPHWUHV

D�

)LJXUH � ¦ &ROOHFWLQJ KRRG

125 o.d.

1 
65

0

18
0

60
0

61
0

75

50
1 020

870

510

CO2 Injection
probe

Sampling probe
(Ø 6 copper tube)

Flow
restrictor

Front view

A-A

Side view

50 50

24
0

20
20

28
0

A A
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$OO GLPHQVLRQV LQ PLOOLPHWUHV

E�

)LJXUH � ¦ &ROOHFWLQJ KRRG �FRQWLQXHG�

Sampling tube for
laboratory air
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$OO GLPHQVLRQV LQ PLOOLPHWUHV

)LJXUH � ¦ $SSDUDWXV IRU PHDVXULQJ IORRU DQG ZDOO WHPSHUDWXUHV
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$OO GLPHQVLRQV LQ PLOOLPHWUHV

)LJXUH � ¦ 3UREH IRU GUHVV JXDUG WHVW

5 Newton force for the
horizontal and vertical planes 

are marked on either side

56 50

16

6 
m

m
 th

re
ad

m
ed

iu
m

fi
t

6 
m

m
 th

re
ad

m
ed

iu
m

fi
t

35
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)LJXUH � ¦ $WPRVSKHUH VHQVLQJ WHVW URRP

A A

B B

Ch
ill

er

2.
5

3.
5

2.0

B-B

A-A

Probe at geometric
centre of room
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'LPHQVLRQV LQ PLOOLPHWUHV

)LJXUH � ¦ *DV ILUH HIILFLHQF\ WHVW ULJ

150

20
0

2 
00

0

100

Measuring plane
(sampling probe
and thermocouple)

Insulation 20
(glass wool-
density 4kg/m3

86
5

66
0

400

455

560
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)
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'LPHQVLRQV LQ PLOOLPHWUHV

)OXH VL]H ��� ���
/HQJWK / ��� ���
;� �� ��
;� �� ��
;� �� ��

)LJXUH � ¦ 6DPSOLQJ SUREH

X
3

X
2

X
1

L

O

18

Steatite tube with two
holes into which
thermo-couple wires
are sealed

3 holes     1
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)LJXUH � ¦ 0HDQ VSHFLILF KHDW RI FRPEXVWLRQ SURGXFWV

0

1

2

3

4

5

6

7

8

9

10

% CO2 in
conbustion

products minus
% CO2 in air

1.23 x 10-3

1.24

1.25

1.26

1.27

1.28

1.29

1.30

1.31

1.32

1.33 x 10-3

Mean specifc heat of
dry combustion

products
MJ/(m3 ˚ C)

100

150

200

250

300

350

400

450

Temperature
of combustion

products
˚ C
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 D�

)LJXUH �� ¦ %RLOHU WHVW ULJ

Three-way
tap

Weighing
vessel

Boiler under test

Control
valve I

Control
valve III

Control
valve II

Circulating
pump

Constant
head
tank

Connection to a
constant pressure
distribution pipe

Compensating
tank

Water
meter

Temperature
measurements

Temperature
measurements

Temperature
measurements

Cooler
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   E�

)LJXUH �� ¦ %RLOHU WHVW ULJ �FRQWLQXHG�

Boiler under test

Heat exchanger

Control
valve I

Control
valve II

Control
valve III

Constant
head tank

Connection to
constant
distribution pipe

Expansion vessel
(not in the circulating
system)

Circulating
pump

Weighing
vessel

Three-way
tap

Temperature
measurements

Temperature
measurements

Temperature
measurements

Water meter
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)LJXUH �� ¦ +\GUDXOLF UHVLVWDQFH

Flexible pipe Orifice Ø 3
Smoothed internally

X (section rotated through 90º)

Vent

Differential
meter

Δ
p

Flexibles

BoilerX

X

Test pipe

15di

Test pipe

15di
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$OO GLPHQVLRQV LQ PLOOLPHWUHV

)LJXUH �� ¦ 3RVLWLRQ RI EDIIOH ZLWK UHVSHFW WR OLQW JHQHUDWRU RXWOHW GXFW

Outlet
duct

Floor

120º

610 ± 10

Baffle

1 
05

5
± 

25

78
5

±
15

35
5

60 + 3-

305Perspex
window
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$OO GLPHQVLRQV LQ PLOOLPHWUHV

)LJXUH �� ¦ /LQW ILOWHU

80 approx.
A B

Filter body
to suit nut

Rubber sealing
washer

1 inch washer-
type union nut

9 holes Ø 2.3

Ø
40

0.9 mm thick plate 10
PCD

30 SWG
30 mesh gauze

A B
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$QQH[ $ �QRUPDWLYH�
/LQW ¦ 0HWKRG RI WHVW IRU UHVLVWDQFH WR DLUERUQH OLQW

$�� 7HVW URRP

7KH WHVW URRP VKDOO EH RI QRUPDO FRQVWUXFWLRQ� RI DERXW �� P� FDSDFLW\ �QR GLPHQVLRQ EHLQJ OHVV WKDQ � P� 
DQG VKDOO KDYH DW OHDVW RQH REVHUYDWLRQ ZLQGRZ� 7KH ZDOOV DQG FHLOLQJ VKDOO EH SUHSDUHG� SDLQWHG RU 
YDUQLVKHG WR JLYH D VPRRWK VXUIDFHV WKDW ZLOO PLQLPL]H GLUW FROOHFWLRQ� 6LPLODUO\ WKH IORRU VKDOO EH VPRRWKO\ 
WLOHG�

:$51,1*� (;3/26,21 5(/,()6 6+28/' %( ),77(' ,1 7+5(( :$//6 $1' 7+( 522)�

7KH DLU UHTXLUHG IRU FRPEXVWLRQ DQG YHQWLODWLRQ LV SURYLGHG SDUWO\ WKURXJK WKH OLQW JHQHUDWRU DQG SDUWO\ 
IURP RXWVLGH WKH URRP YLD WZR JULOOHV ��� P VTXDUH VLWXDWHG RQ WKH VLGH ZDOOV� 7KH DLU LQ WKH URRP VKDOO EH
PL[HG E\ PHDQV RI VPDOO IDQV WKDW DUH IL[HG LQ WKH FHLOLQJ DQG DGMXVWHG VR WKDW WKH\ GR QRW LQWHUIHUH ZLWK
WKH SHUIRUPDQFH RI WKH ERLOHU XQGHU WHVW� 7KHVH IDQV VKDOO EH URWDWHG EDFNZDUGV DQG IRUZDUGV DERXW WKHLU 
YHUWLFDO D[LV DQG VKDOO EH UXQ DW WKHLU ORZHVW VSHHG� /LQW VKDOO EH SUHYHQWHG IURP VHWWOLQJ RQ WKH IORRU E\
PHDQV RI FRPSUHVVHG DLU MHWV� DW D VXSSO\ SUHVVXUH RI ��� EDU� ILWWHG LQ WKH IORRU� 7KHVH VKDOO EH RSHUDWHG
LQWHUPLWWHQWO\ IRU SHULRGV RI �� V HYHU\ � P� /LQW VKDOO EH SUHYHQWHG IURP UHDFKLQJ WKH DSSOLDQFH XQGHU WHVW
GLUHFWO\ IURP WKH OLQW JHQHUDWRU E\ PHDQV RI D 9�VKDSHG EDIIOH� 7KH GLPHQVLRQV DQG SRVLWLRQLQJ RI WKLV EDIIOH
DUH VSHFLILHG LQ )LJXUH ���

&RPEXVWLRQ SURGXFWV VKDOO EH H[KDXVWHG WKURXJK DQ H[WUDFW KRRG E\ PHDQV RI D ��� PP GLDPHWHU IDQ�
7KH SURGXFWV H[WUDFW GXFW VKDOO EH ILWWHG ZLWK D SUH�VHW IORZ GHWHFWLRQ GHYLFH RSHUDWLQJ RQ WKH ERLOHU JDV
YDOYH�

7KH URRP VKDOO EH SURYLGHG ZLWK WHVW JDVHV DQG ZDWHU DQG VKDOO EH ILWWHG ZLWK SRLQWV IRU VDPSOLQJ� IURP
RXWVLGH� WKH DLU HQWHULQJ WKH DSSOLDQFH DQG WKH SURGXFWV RI FRPEXVWLRQ� 7KH DLU LQOHW GXFWV DQG WKH
FRPEXVWLRQ SURGXFWV RXWOHW DUH SURYLGHG ZLWK ILOWHUV DQG LW VKRXOG EH SRVVLEOH WR LVRODWH WKH ERLOHU XQGHU
WHVW� HOHFWULFDOO\� IURP RXWVLGH WKH URRP�

$�� $SSDUDWXV

$���� /LQW JHQHUDWRU �DV VKRZQ LQ )LJXUH ���

&RPSULVLQJ D YHUWLFDO VKDIW� VWDQGLQJ RQ D KRUL]RQWDO EDVH� ILWWHG ZLWK VSRROV RI FRWWRQ� Q\ORQ DQG ZRRO
\DUQV� 7KH \DUQV SDVV EHWZHHQ WZR FRQWUD�URWDWLQJ UROOHUV� LQWR D FXWWLQJ FKDPEHU� ZKHUH WKH VWUDQGV DUH
VKDYHG E\ PHDQV RI LPSHOOHU EODGHV ILWWHG ZLWK FXWWLQJ HGJHV DQG URWDWLQJ DW KLJK VSHHG
�DSSUR[LPDWHO\ � ��� U�PLQ��
127( $W WKH VWDUW RI HDFK RI WKH WHVW UXQV WKH OLQW JHQHUDWRU VKRXOG EH ILWWHG ZLWK QHZ FXWWLQJ EODGHV� &XWWLQJ EODGHV VKRXOG QRW EH 
XVHG IRU PRUH WKDQ � K�

7KH OLQW VR SURGXFHG LV PL[HG ZLWK %HQWRQLWH GXVW GRZQVWUHDP RI WKH FXWWLQJ FKDPEHU DQG WKH PL[WXUH� RI
FRPSRVLWLRQ DV VSHFLILHG LQ $����� VKDOO EH LQWURGXFHG LQWR WKH WHVW URRP WKURXJK DQ DFRXVWLFDOO\ LQVXODWHG
WXEH�

$���� /LQW�GXVW PL[WXUH

7KH OLQW�GXVW PL[WXUH VKDOO FRQVLVW RI WKH IROORZLQJ�

7KH GLDPHWHUV RI WKH ILEUHV VKDOO EH LQ WKH UDQJH � P WR �� P DQG VKDOO EH RI OHQJWK QRW H[FHHGLQJ �� PP� 
7KH %HQWRQLWH GXVW VKDOO KDYH D SDUWLFOH VL]H QRW H[FHHGLQJ �� P�

FRWWRQ ILEUH �� � � � E\ PDVV
V\QWKHWLF ILEUH �� � � � E\ PDVV
ZRRO ILEUH �� � � � E\ PDVV
GXVW �� � � � E\ PDVV
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$���� /LQW ILOWHU �VHH )LJXUH ���

&RPSULVLQJ D ��� PP FLUFXODU SODWH RI GLDPHWHU �� PP ZLWK QLQH KROHV� ��� PP LQ GLDPHWHU� GULOOHG LQ
RFWDJRQDO IRUPDWLRQ DW �� PP UDGLXV� DQG D FLUFXODU �� V�Z�J�� �� PHVK ZLUH JDX]H ILWWHG LQWR D KROGHU�

/LQWHG DLU LV GUDZQ WKURXJK WKH ILOWHU DW D UDWH ZKLFK JLYHV DQ DSSUR[LPDWH UDWH RI FKDQJH LQ SUHVVXUH
GLIIHUHQWLDO DFURVV WKH ILOWHU RI ��� � ���� PEDU�K� 7KH FKDQJH LQ SUHVVXUH GLIIHUHQWLDO �SG� LV PHDVXUHG 
FRQWLQXRXVO\

$�� 0HDVXUHPHQW RI OLQW FRQFHQWUDWLRQ

0RQLWRU WKH OLQW FRQFHQWUDWLRQ E\ GUDZLQJ DLU WKURXJK D VWDQGDUG OLQW ILOWHU �$����� DW D UDWH RI ��� /�PLQ
DQG PHDVXULQJ WKH FKDQJH LQ SUHVVXUH GLIIHUHQWLDO �SG� DFURVV WKH ILOWHU�

0RXQW WKH ILOWHU H[WHUQDOO\ DQG DV FORVH WR WKH ORZHVW DLU LQOHW RI WKH DSSOLDQFH DV LV SUDFWLFDEOH ZLWKRXW
DIIHFWLQJ� RU EHLQJ DIIHFWHG E\� WKH DLU IORZ LQWR WKH DSSOLDQFH� ,Q DQ\ FDVH WKH ILOWHU VKDOO EH QRW PRUH
WKDQ ��� PP IURP WKH DLU LQOHW�

6LWH WKH ILOWHU DW D KHLJKW DERYH WKH IORRU VXFK WKDW WKH ORZHU HGJH RI WKH ILOWHU HOHPHQW LV OHYHO ZLWK WKH 
ORZHVW HGJH RI WKH DLU LQOHW� ,Q DQ\ FDVH WKH ILOWHU VKDOO EH QRW OHVV WKDQ �� PP IURP WKH IORRU�

3ODFH WKH ILOWHU HOHPHQW VR WKDW LW VDPSOHV DW ULJKW DQJOHV WR WKH GLUHFWLRQ RI DLU IORZ LQWR WKH DSSOLDQFH�

:KHUH WKH DSSOLDQFH KDV PRUH WKDQ RQH DLU LQOHW DW WKH ORZHVW OHYHO� WKH ILOWHU VKDOO EH SODFHG LQ IURQW RI WKH
DLU LQOHW WKDW LV PRVW FRQYHQLHQW IRU WKH H[HFXWLRQ RI WKH WHVW�

&OHDQ WKH ILOWHU EHIRUH WKH VWDUW RI HDFK WHVW DQG VXEVHTXHQWO\ ZKHQ WKH FKDQJH LQ SUHVVXUH GLIIHUHQWLDO
HTXDOV ��� PEDU� 7KH WRWDO FKDQJH LQ SUHVVXUH GLIIHUHQWLDO LV WKH VXP RI WKH LQGLYLGXDO YDOXHV RI SUHVVXUH 
GLIIHUHQWLDO GHWHUPLQHG EHWZHHQ HDFK FOHDQLQJ RI WKH ILOWHU�
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$QQH[ % �LQIRUPDWLYH�
&RPSRVLWLRQ RI WKH JDV FLUFXLW

)LJXUH %�� ¦ 'LUHFW LJQLWLRQ RI WKH PDLQ EXUQHU

C J

C C

Simultaneous closure

No simultaneous closure
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D� 3HUPDQHQW LJQLWLRQ EXUQHU

E� ,QWHUPLWWHQW LJQLWLRQ EXUQHU

)LJXUH %�� ¦ ,JQLWLRQ RI WKH PDLQ EXUQHU E\ DQ LJQLWLRQ EXUQHU �VHH &ODXVH ������

C J

QIB < 0.250 kW

C J

C J

J

QIB < 0.250 kW

C J

C
QIB < 0.250 kW

C J

C J
QIB > 0.250 kW
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)LJXUH %�� ¦ $OWHUQDWLQJ LJQLWLRQ EXUQHU

C J

C

C J

C J

QIB < 0.250 kW

QIB > 0.250 kW
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$QQH[ & �LQIRUPDWLYH�
*$' HVVHQWLDO UHTXLUHPHQWV JXLGH

(VVHQWLDO 
UHTXLUHPHQW

6XEMHFW 5HOHYDQW FDXVHV LQ 
%6 ������

��� 6DIH GHVLJQ DQG FRQVWUXFWLRQ :KROH VWDQGDUG
,QVWUXFWLRQV ¦ LQVWDOOHU ���

¦ XVHU ���
:DUQLQJ QRWLFHV ���� ���� ���� ���

����� 7\SH RI JDV XVHG ���� ���
*DV VXSSO\ SUHVVXUH ���
)UHVK DLU ¦ IRU FRPEXVWLRQ ���

¦ SURGXFWV GLVSHUVDO ���
)RUFHG GUDXJKW EXUQHUV 1RW DSSOLFDEOH

����� ,QVWUXFWLRQV IRU XVH DQG VHUYLFLQJ ���
����� :DUQLQJ QRWLFHV RQ DSSOLDQFH DQG SDFNDJLQJ ���

���
��� 0DQXDO JDV YDOYHV

*RYHUQRUV

)ODPH VXSHUYLVLRQ GHYLFH

$XWRPDWLF YDOYHV

$XWRPDWLF EXUQHU FRQWURO V\VWHPV

7KHUPRVWDWV

)LWWLQJV

������

������

������

������

������

�������

1RW DSSOLFDEOH
��� )LWQHVV IRU SXUSRVH �����

�����
��� 3URSHUWLHV �D

����� 'XUDELOLW\ �����

�����
����� &RQGHQVDWLRQ �����

�����
����� ([SORVLRQ ULVN �����
����� $LU�ZDWHU SHQHWUDWLRQ 1RW DSSOLFDEOH
����� 1RUPDO IOXFWXDWLRQ RI DX[LOLDU\ HQHUJ\ ���

���
����� $EQRUPDO IOXFWXDWLRQ RI DX[LOLDU\ HQHUJ\ �������G�
����� (OHFWULFDO KD]DUGV ���

���
����� 'HIRUPDWLRQ �����
����� 6DIHW\�FRQWURO GHYLFH IDLOXUH

¦ JDV ����
¦ DXWRPDWLF EXUQHU FRQWURO V\VWHP ������
¦ DXWRPDWLF VKXW�RII YDOYH ������
¦ IODPH VXSHUYLVLRQ GHYLFH ������
¦ PXOWLIXQFWLRQDO FRQWURO ������

D 7KLV VWDQGDUG LV W\SH WHVW RQO\�
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(VVHQWLDO UHTXLUHPHQW 6XEMHFW 5HOHYDQW FDXVHV LQ %6 ������

������ 2YHUUXOLQJ RI VDIHW\ GHYLFHV ������
������ 3UH�VHW DGMXVWHU SURWHFWLRQ ��������
������ 0DUNLQJ RI OHYHUV DQG VHWWLQJ GHYLFHV ����
����� *DV OHDNDJH �����
����� *DV UHOHDVH GXULQJ LJQLWLRQ� UH�LJQLWLRQ DQG H[WLQFWLRQ ������

������
������ ����

����� 8QEXUQHG JDV DFFXPXODWLRQ ������
��� ,JQLWLRQ� UH�LJQLWLRQ DQG FURVV�OLJKWLQJ ���
����� )ODPH VWDELOLW\ ���

6XEVWDQFHV KDUPIXO WR KHDOWK �����
����� &RPEXVWLRQ SURGXFWV UHOHDVH ����
����� &RPEXVWLRQ SURGXFWV UHOHDVH ¦ DEQRUPDO GUDXJKW ����
����� )OXHOHVV GRPHVWLF DSSOLDQFHV 1RW DSSOLFDEOH
��� 5DWLRQDO XVH RI HQHUJ\ ����

����
����� 7HPSHUDWXUHV ¦ IORRUV� ZDOOV HWF� ������ ������ �����
����� 7HPSHUDWXUHV ¦ FRQWURO NQREV DQG OHYHUV �����
����� 7HPSHUDWXUHV RI H[WHUQDO VXUIDFHV �����
��� :DWHU XVHG IRU VDQLWDU\ SXUSRVHV 1RW DSSOLFDEOH



%6 �����������

�� � %6, �� -XQH ����

%LEOLRJUDSK\

6WDQGDUGV SXEOLFDWLRQV

%6 (1 ���� *DV�ILUHG FHQWUDO KHDWLQJ ERLOHUV� 7\SH %�� DQG %��%6 ERLOHUV ILWWHG ZLWK DWPRVSKHULF EXUQHUV RI 
QRPLQDO KHDW LQSXW QRW H[FHHGLQJ �� N:�

%6 (1 ���� *DV�ILUHG FHQWUDO KHDWLQJ ERLOHUV� 7\SH & ERLOHUV RI QRPLQDO KHDW LQSXW QRW H[FHHGLQJ �� N:� 
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%6 �����������

%6,

��� &KLVZLFN +LJK 5RDG

/RQGRQ

:� �$/

%6, ¦ %ULWLVK 6WDQGDUGV ,QVWLWXWLRQ
%6, LV WKH LQGHSHQGHQW QDWLRQDO ERG\ UHVSRQVLEOH IRU SUHSDULQJ 
%ULWLVK 6WDQGDUGV� ,W SUHVHQWV WKH 8. YLHZ RQ VWDQGDUGV LQ (XURSH DQG DW WKH
LQWHUQDWLRQDO OHYHO� ,W LV LQFRUSRUDWHG E\ 5R\DO &KDUWHU�

5HYLVLRQV

%ULWLVK 6WDQGDUGV DUH XSGDWHG E\ DPHQGPHQW RU UHYLVLRQ� 8VHUV RI 
%ULWLVK 6WDQGDUGV VKRXOG PDNH VXUH WKDW WKH\ SRVVHVV WKH ODWHVW DPHQGPHQWV RU 
HGLWLRQV�

,W LV WKH FRQVWDQW DLP RI %6, WR LPSURYH WKH TXDOLW\ RI RXU SURGXFWV DQG VHUYLFHV�
:H ZRXOG EH JUDWHIXO LI DQ\RQH ILQGLQJ DQ LQDFFXUDF\ RU DPELJXLW\ ZKLOH XVLQJ
WKLV %ULWLVK 6WDQGDUG ZRXOG LQIRUP WKH 6HFUHWDU\ RI WKH WHFKQLFDO FRPPLWWHH
UHVSRQVLEOH� WKH LGHQWLW\ RI ZKLFK FDQ EH IRXQG RQ WKH LQVLGH IURQW FRYHU�
7HO� ��� ����� ���� ����� )D[� ��� ����� ���� �����

%6, RIIHUV PHPEHUV DQ LQGLYLGXDO XSGDWLQJ VHUYLFH FDOOHG 3/86 ZKLFK HQVXUHV 
WKDW VXEVFULEHUV DXWRPDWLFDOO\ UHFHLYH WKH ODWHVW HGLWLRQV RI VWDQGDUGV�

%X\LQJ VWDQGDUGV

2UGHUV IRU DOO %6,� LQWHUQDWLRQDO DQG IRUHLJQ VWDQGDUGV SXEOLFDWLRQV VKRXOG EH
DGGUHVVHG WR &XVWRPHU 6HUYLFHV� 7HO� ��� ����� ���� ����� 
)D[� ��� ����� ���� ����� (PDLO� RUGHUV#EVL�JOREDO�FRP� 6WDQGDUGV DUH DOVR
DYDLODEOH IURP WKH %6, ZHEVLWH DW KWWS���ZZZ�EVL�JOREDO�FRP�

,Q UHVSRQVH WR RUGHUV IRU LQWHUQDWLRQDO VWDQGDUGV� LW LV %6, SROLF\ WR VXSSO\ WKH 
%6, LPSOHPHQWDWLRQ RI WKRVH WKDW KDYH EHHQ SXEOLVKHG DV %ULWLVK 6WDQGDUGV�
XQOHVV RWKHUZLVH UHTXHVWHG�

,QIRUPDWLRQ RQ VWDQGDUGV

%6, SURYLGHV D ZLGH UDQJH RI LQIRUPDWLRQ RQ QDWLRQDO� (XURSHDQ DQG 
LQWHUQDWLRQDO VWDQGDUGV WKURXJK LWV /LEUDU\ DQG LWV 7HFKQLFDO +HOS WR ([SRUWHUV
6HUYLFH� 9DULRXV %6, HOHFWURQLF LQIRUPDWLRQ VHUYLFHV DUH DOVR DYDLODEOH ZKLFK JLYH
GHWDLOV RQ DOO LWV SURGXFWV DQG VHUYLFHV� &RQWDFW WKH ,QIRUPDWLRQ &HQWUH� 
7HO� ��� ����� ���� ����� )D[� ��� ����� ���� ����� (PDLO� LQIR#EVL�JOREDO�FRP�

6XEVFULELQJ PHPEHUV RI %6, DUH NHSW XS WR GDWH ZLWK VWDQGDUGV GHYHORSPHQWV
DQG UHFHLYH VXEVWDQWLDO GLVFRXQWV RQ WKH SXUFKDVH SULFH RI VWDQGDUGV� )RU GHWDLOV
RI WKHVH DQG RWKHU EHQHILWV FRQWDFW 0HPEHUVKLS $GPLQLVWUDWLRQ�
7HO� ��� ����� ���� ����� )D[� ��� ����� ���� ����� 
(PDLO� PHPEHUVKLS#EVL�JOREDO�FRP�

,QIRUPDWLRQ UHJDUGLQJ RQOLQH DFFHVV WR %ULWLVK 6WDQGDUGV YLD %ULWLVK 6WDQGDUGV 
2QOLQH FDQ EH IRXQG DW KWWS���ZZZ�EVL�JOREDO�FRP�EVRQOLQH�

)XUWKHU LQIRUPDWLRQ DERXW %6, LV DYDLODEOH RQ WKH %6, ZHEVLWH DW
KWWS���ZZZ�EVL�JOREDO�FRP�

&RS\ULJKW

&RS\ULJKW VXEVLVWV LQ DOO %6, SXEOLFDWLRQV� %6, DOVR KROGV WKH FRS\ULJKW� LQ WKH
8.� RI WKH SXEOLFDWLRQV RI WKH LQWHUQDWLRQDO  VWDQGDUGL]DWLRQ ERGLHV� ([FHSW DV
SHUPLWWHG XQGHU WKH &RS\ULJKW� 'HVLJQV DQG 3DWHQWV $FW ���� QR H[WUDFW PD\ EH
UHSURGXFHG� VWRUHG LQ D UHWULHYDO V\VWHP RU WUDQVPLWWHG LQ DQ\ IRUP RU E\ DQ\
PHDQV ¥  HOHFWURQLF� SKRWRFRS\LQJ� UHFRUGLQJ RU RWKHUZLVH ¥ ZLWKRXW SULRU ZULWWHQ
SHUPLVVLRQ IURP %6,�

7KLV GRHV QRW SUHFOXGH WKH IUHH XVH� LQ WKH FRXUVH RI LPSOHPHQWLQJ WKH VWDQGDUG�
RI QHFHVVDU\ GHWDLOV VXFK DV V\PEROV� DQG VL]H� W\SH RU JUDGH GHVLJQDWLRQV� ,I WKHVH 
GHWDLOV DUH WR EH XVHG IRU DQ\ RWKHU SXUSRVH WKDQ LPSOHPHQWDWLRQ WKHQ WKH SULRU
ZULWWHQ SHUPLVVLRQ RI %6, PXVW EH REWDLQHG�

'HWDLOV DQG DGYLFH FDQ EH REWDLQHG IURP WKH &RS\ULJKW 	 /LFHQVLQJ 0DQDJHU� 
7HO� ��� ����� ���� ����� )D[� ��� ����� ���� ����� 
(PDLO� FRS\ULJKW#EVL�JOREDO�FRP�


