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)RUHZRUG

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�&(1�7&������/HDG�DQG� OHDG�DOOR\V��� WKH
VHFUHWDULDW�RI�ZKLFK�LV�KHOG�E\�$)125�

7KLV�(XURSHDQ�6WDQGDUG�VKDOO�EH�JLYHQ�WKH�VWDWXV�RI�D�QDWLRQDO�VWDQGDUG��HLWKHU�E\�SXEOLFDWLRQ�RI�DQ�LGHQWLFDO�WH[W
RU�E\�HQGRUVHPHQW��DW�WKH�ODWHVW�E\�'HFHPEHU�������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV�VKDOO�EH�ZLWKGUDZQ�DW�WKH
ODWHVW�E\�'HFHPEHU������

7KH�DQQH[HV�$��%��&�DQG�'�DUH�QRUPDWLYH�

$FFRUGLQJ� WR� WKH� &(1�&(1(/(&� ,QWHUQDO� 5HJXODWLRQV�� WKH� QDWLRQDO� VWDQGDUGV� RUJDQL]DWLRQV� RI� WKH� IROORZLQJ
FRXQWULHV�DUH�ERXQG�WR�LPSOHPHQW�WKLV�(XURSHDQ�6WDQGDUG��$XVWULD��%HOJLXP��&]HFK�5HSXEOLF��'HQPDUN��)LQODQG�
)UDQFH��*HUPDQ\��*UHHFH��,FHODQG��,UHODQG��,WDO\��/X[HPERXUJ��1HWKHUODQGV��1RUZD\��3RUWXJDO��6SDLQ��6ZHGHQ�
6ZLW]HUODQG�DQG�WKH�8QLWHG�.LQJGRP�
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�� 6FRSH

7KLV� (XURSHDQ� 6WDQGDUG� VSHFLILHV� WKH� UHTXLUHPHQWV�� DFFHSWDQFH� WROHUDQFHV� DQG� FKHPLFDO� DQG� SK\VLFDO� WHVW
SURFHGXUHV�IRU�OHDG�R[LGHV��LQFOXGLQJ�OLWKDUJHV��SRZGHU�RU�JUDQXODWHG���EDWWHU\�R[LGHV��%DUWRQ�RU�0LOO��DQG�FU\VWDO�UHG
OHDG�

:$51,1* /HDG�DQG�OHDG�FRPSRXQGV�DUH�WR[LF�E\�LQKDODWLRQ�DQG�RU�LQJHVWLRQ�

�� 1RUPDWLYH�UHIHUHQFHV

7KLV�(XURSHDQ�6WDQGDUG� LQFRUSRUDWHV�� E\�GDWHG�RU� XQGDWHG� � UHIHUHQFH�� SURYLVLRQV� IURP�RWKHU�SXEOLFDWLRQV�� 7KHVH
QRUPDWLYH� UHIHUHQFHV�DUH� FLWHG�DW� WKH�DSSURSULDWH�SODFHV� LQ� WKH� WH[W� DQG� WKH�SXEOLFDWLRQV�DUH� OLVWHG�KHUHDIWHU�� )RU
GDWHG� UHIHUHQFHV�� VXEVHTXHQW� DPHQGPHQWV� WR� RU� UHYLVLRQV� RI� DQ\� RI� WKHVH� SXEOLFDWLRQV� DSSO\� WR� WKLV� (XURSHDQ
6WDQGDUG�RQO\�ZKHQ� LQFRUSRUDWHG� LQ� LW�E\�DPHQGPHQW�RU�UHYLVLRQ��)RU�XQGDWHG�UHIHUHQFHV�� WKH� ODWHVW�HGLWLRQ�RI� WKH
SXEOLFDWLRQ�UHIHUUHG�WR�DSSOLHV��LQFOXGLQJ�DPHQGPHQWV��

(1����������0HWDOOLF�SRZGHUV���'HWHUPLQDWLRQ�RI�DSSDUHQW�GHQVLW\���3DUW�����6FRWW�YROXPHWHU�PHWKRG��,62�������
��������

(1�,62���������*HQHUDO�PHWKRGV�RI�WHVW�IRU�SLJPHQWV�DQG�H[WHQGHUV���3DUW������'HWHUPLQDWLRQ�RI�WDPSHG�YROXPH
DQG�DSSDUHQW�GHQVLW\�DIWHU�WDPSLQJ��,62��������������

�� 7HUPV�DQG�GHILQLWLRQV

)RU�WKH�SXUSRVH�RI�WKLV�(XURSHDQ�6WDQGDUG��WKH�IROORZLQJ�WHUPV�DQG�GHILQLWLRQV�DSSO\��

���
OHDG�R[LGH
SURGXFW�REWDLQHG�IURP�R[LGDWLRQ�RI�OHDG�PHWDO�ZLWK�DLU

���
EDWWHU\�R[LGH
SURGXFW�REWDLQHG� IURP�SDUWLDO�R[LGDWLRQ�RI� OHDG�PHWDO�ZLWK�DLU�DQG�FRPSRVHG�RI� OHDG�PRQR[LGH� �3E2��DQG� OHDG
PHWDO��3E�

127( 7KHUH�DUH�WZR�YDULHWLHV�XVHG�LQ�EDWWHULHV���%DUWRQ��VHH��������DQG�0LOO��VHH��������

�����
%DUWRQ
W\SH�RI�EDWWHU\�R[LGH�REWDLQHG�IURP�R[LGDWLRQ�RI�PROWHQ�OHDG�PHWDO�ZLWK�DLU

�����
0LOO
W\SH�RI�EDWWHU\�R[LGH�REWDLQHG�IURP�R[LGDWLRQ�RI�OHDG�PHWDO�ZLWK�DLU�WRJHWKHU�ZLWK�D�JULQGLQJ�SURFHVV

���
OLWKDUJH
SURGXFW�FRPSRVHG�RI�OHDG�PRQR[LGH��3E2��DQG�REWDLQHG�IURP�R[LGDWLRQ�RI�OHDG�PHWDO��VXSSOLHG�HLWKHU�DV�SRZGHU
RU�JUDQXODWHG

���
UHG�OHDG
SURGXFW�HVVHQWLDOO\�FRPSRVHG�RI�OHDG�,,��OHDG�,9��R[LGHV���3E2�3E2����DOVR�NQRZQ�DV�OHDG�RUWKRSOXPEDWH��WULOHDG
WHWUR[LGH��PLQLXP��HWF���REWDLQHG�IURP�R[LGDWLRQ�RI�OHDG�PHWDO
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�� 3URGXFWLRQ�SURFHVV

7KH�SURFHVV�IRU�WKH�SURGXFWLRQ�RI�OHDG�R[LGHV�VKDOO�EH�OHIW�WR�WKH�GLVFUHWLRQ�RI�WKH�SURGXFHU�

�� 5HTXLUHPHQWV

7KH�UHTXLUHPHQWV�IRU�OHDG�R[LGHV�GLIIHU��GHSHQGLQJ�RQ�WKH�W\SH�DQG�WKH�DSSOLFDWLRQ�RI�WKH�R[LGH��7KH�OHDG�R[LGHV
VKDOO� EH� LQ�DFFRUGDQFH�ZLWK� WKH� UHTXLUHPHQWV�JLYHQ� LQ� WKH� UHOHYDQW� WDEOH� �VHH�7DEOHV��� WR�����7KH� WHVW�PHWKRG
VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�WKH�UHOHYDQW�PHWKRG��VHH�FODXVH����

127(�� $GGLWLRQDO� UHTXLUHPHQWV�RU�D� UDQJH�RI�YDOXHV�ZLWKLQ��EXW�QDUURZHU� WKDQ�� WKRVH�VWDWHG� LQ� WKLV�(XURSHDQ�6WDQGDUG
FDQ�EH�VSHFLILHG�LQ�WKH�RUGHU�E\�DJUHHPHQW�EHWZHHQ�WKH�VXSSOLHU�DQG�WKH�SXUFKDVHU�

127(�� ,Q�DOO�FDVHV��WKH�OHYHO�RI�LPSXULWLHV�LV�D�FRQVHTXHQFH�RI�LPSXULWLHV�SUHVHQW�LQ�WKH�OHDG�XVHG�

���� %DWWHU\�R[LGHV

7DEOH�����%DWWHU\�R[LGH���0LOO�W\SH

5HTXLUHPHQWV 8QLWV 9DOXHV

3E2�FRQWHQW��PDVV�IUDFWLRQ� � ���WR���

)UHH�3E�FRQWHQW��PDVV�IUDFWLRQ� � ���WR���

$SSDUHQW�GHQVLW\��6FRWW� J�FP� ����WR����

7DPSHG�GHQVLW\ J�FP� ����WR����

5HVLGXH�LQ�VLHYH�RYHU����mP � ����PD[�

+�62��DEVRUSWLRQ�LQGH[ PJ�J ����WR����

7DEOH�����%DWWHU\�R[LGH���%DUWRQ�W\SH

5HTXLUHPHQWV 8QLWV 9DOXHV

3E2�FRQWHQW��PDVV�IUDFWLRQ� � ���WR���

)UHH�3E�FRQWHQW��PDVV�IUDFWLRQ� � ���WR���

$SSDUHQW�GHQVLW\��6FRWW� J�FP� ����WR����

7DPSHG�GHQVLW\ J�FP� ��WR��

5HVLGXH�LQ�VLHYH�RYHU����mP � ����PD[�

+�62��DEVRUSWLRQ�LQGH[ PJ�J ����WR����
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���� /LWKDUJHV

7DEOH�����/LWKDUJH���3RZGHU

'HVFULSWLRQ

'HQRPLQDWLRQ /LWKDUJH

&RORXU <HOORZ�RUDQJH

)RUPXODH 3E2

5HTXLUHPHQWV 8QLWV 9DOXHV

3E2�FRQWHQW��PDVV�IUDFWLRQ� � �����PLQ�

3E2��FRQWHQW��PDVV�IUDFWLRQ� � �����PD[�

)UHH�3E�FRQWHQW��PDVV�IUDFWLRQ� � �����PD[�

$SSDUHQW�GHQVLW\��6FRWW� J�FP� ����WR����

7DPSHG�GHQVLW\ J�FP� ����WR����

5HVLGXH�LQ�VLHYH�RYHU�����P � ����PD[�

&KDUDFWHULVWLFV�D 8QLWV 9DOXHV

0HOWLQJ�SRLQW �& ���

0ROHFXODU�PDVV J�PRO �����

D 7KH�IROORZLQJ�FKDUDFWHULVWLFV�DUH�JLYHQ�IRU�LQIRUPDWLRQ�RQO\�

7DEOH�����/LWKDUJHV�±�*UDQXODWHG

'HVFULSWLRQ

'HQRPLQDWLRQ /LWKDUJH���JUDQXODWHG

&RORXU <HOORZ�RUDQJH

)RUPXODH 3E2

5HTXLUHPHQWV 8QLWV 9DOXHV

3E2�FRQWHQW��PDVV�IUDFWLRQ� � �����PLQ�

)UHH�3E�FRQWHQW��PDVV�IUDFWLRQ� � �����PD[�

&KDUDFWHULVWLFV�D 8QLWV 9DOXHV

0HOWLQJ�SRLQW �& ���

0ROHFXODU�PDVV J�PRO �����

D 7KH�IROORZLQJ�FKDUDFWHULVWLFV�DUH�JLYHQ�IRU�LQIRUPDWLRQ�RQO\�
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���� 5HG�OHDG�R[LGHV

7DEOH�����5HG�OHDGV�IRU�EDWWHU\

'HVFULSWLRQ

'HQRPLQDWLRQ 5HG�OHDG��EDWWHU\�

&RORXU 2UDQJH�UHG

)RUPXODH 3E�2����3E2�3E2��

5HTXLUHPHQWV 8QLWV 9DOXHV

3E2�FRQWHQW��PDVV�IUDFWLRQ� � �����PD[�

3E2��FRQWHQW��PDVV�IUDFWLRQ� � �����PLQ�

3E�2��FRQWHQW��PDVV�IUDFWLRQ� � �����PLQ�

$SSDUHQW�GHQVLW\��6FRWW� J�FP� ����WR����

7DPSHG�GHQVLW\ J�FP� ����WR����

5HVLGXH�LQ�VLHYH�RYHU�����P � ��PD[�

&KDUDFWHULVWLFV�D 8QLWV 9DOXHV

0HOWLQJ�SRLQW �& ���

0ROHFXODU�PDVV J�PRO �����

D 7KH�IROORZLQJ�FKDUDFWHULVWLFV�DUH�JLYHQ�IRU�LQIRUPDWLRQ�RQO\�

7DEOH�����&U\VWDO�UHG�OHDG�IRU�JODVV

'HVFULSWLRQ

'HQRPLQDWLRQ 5HG�OHDG��JODVV�

&RORXU 2UDQJH�UHG

)RUPXODH 3E�2����3E2�3E2��

5HTXLUHPHQWV 8QLWV 9DOXHV

3E2�FRQWHQW��PDVV�IUDFWLRQ� � �����PD[�

3E2��FRQWHQW��PDVV�IUDFWLRQ� � �����PLQ�

3E�2��FRQWHQW��PDVV�IUDFWLRQ� � �����PLQ�

5HVLGXH�LQ�VLHYH�RYHU�����P � ��PD[�

&KDUDFWHULVWLFV�D 8QLWV 9DOXHV

0HOWLQJ�SRLQW �& ���

0ROHFXODU�PDVV J�PRO �����

D 7KH�IROORZLQJ�FKDUDFWHULVWLFV�DUH�JLYHQ�IRU�LQIRUPDWLRQ�RQO\�
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7DEOH�����5HG�OHDG�IRU�FHUDPLF

'HVFULSWLRQ

'HQRPLQDWLRQ 5HG�OHDG��FHUDPLF�

&RORXU 2UDQJH�UHG

)RUPXODH 3E�2����3E2�3E2��

5HTXLUHPHQWV 8QLWV 9DOXHV

3E2�FRQWHQW��PDVV�IUDFWLRQ� � �����PD[�

3E2��FRQWHQW��PDVV�IUDFWLRQ� � �����PLQ�

3E�2��FRQWHQW��PDVV�IUDFWLRQ� � �����PLQ�

5HVLGXH�LQ�VLHYH�RYHU�����P � ��PD[�

&KDUDFWHULVWLFV�D 8QLWV 9DOXHV

0HOWLQJ�SRLQW �& ���

0ROHFXODU�PDVV J�PRO �����

D 7KH�IROORZLQJ�FKDUDFWHULVWLFV�DUH�JLYHQ�IRU�LQIRUPDWLRQ�RQO\�

�� 4XDOLW\�FRQWURO

7KH� VXSSOLHU� VKDOO� EH� UHVSRQVLEOH� IRU� DQ\� LQVSHFWLRQV� DQG� WHVWV� UHTXLUHG�E\� WKH� UHOHYDQW� VSHFLILFDWLRQ� JLYHQ� LQ
FODXVH����SULRU� WR�VKLSPHQW�RI� WKH�SURGXFW�� ,I� WKH�SXUFKDVHU�ZLVKHV� WR� LQVSHFW� WKH�SURGXFW�SULRU� WR�VKLSPHQW��KH
VKDOO�QRWLI\�WKH�VXSSOLHU�DW�WLPH�RI�SODFLQJ�WKH�RUGHU�

�� 7HVW�PHWKRGV

���� $SSDUHQW�GHQVLW\

7KH�DSSDUHQW�GHQVLW\�VKDOO�EH�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�(1���������

���� 7DPSHG�GHQVLW\

7KH�WDPSHG�GHQVLW\�VKDOO�EH�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�(1�,62��������

���� )UHH�OHDG�LQ�OHDG�R[LGH

7KH�IUHH�OHDG�LQ�OHDG�R[LGH�VKDOO�EH�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�DQQH[�$�

���� /HDG�GLR[LGH�LQ�UHG�OHDG�DQG�OLWKDUJH

7KH�OHDG�GLR[LGH�LQ�UHG�OHDG�DQG�OLWKDUJH�VKDOO�EH�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�DQQH[�%�

���� 2YHUVL]H�UHVLGXH

7KH�RYHUVL]H�UHVLGXH�VKDOO�EH�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�DQQH[�&�

���� 6XOIXULF�DFLG�DEVRUSWLRQ�LQGH[

7KH�VXOIXULF�DFLG�DEVRUSWLRQ�LQGH[�VKDOO�EH�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�DQQH[�'�
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�� 2UGHULQJ�LQIRUPDWLRQ

7KH�SXUFKDVH�RUGHU�VKDOO�GHILQH�WKH�SURGXFW�UHTXLUHG�DQG�VKDOO�FRQWDLQ�WKH�IROORZLQJ�GHWDLOV��

D�� GHQRPLQDWLRQ�RI�WKH�SURGXFW��VHH�7DEOHV���WR�����

E�� QXPEHU�RI�WKLV�(XURSHDQ�6WDQGDUG��(1���������

F�� TXDQWLW\��PDVV���

G�� SDFNDJLQJ�DQG�VKLSSLQJ�FRQGLWLRQV��

H�� DQ\�RWKHU�UHTXLUHPHQW�DJUHHG�EHWZHHQ�WKH�SXUFKDVHU�DQG�WKH�VXSSOLHU�

�� /DEHOOLQJ

(DFK�SURGXFW�VKDOO�EH�FOHDUO\� ODEHOOHG�E\� WKH�PDQXIDFWXUHU�� LQ�DFFRUGDQFH�ZLWK� WKH� UHOHYDQW� UHJXODWLRQV��HLWKHU
GLUHFWO\�RQ�WKH�SDFNDJH�RU�E\�DQ�DGKHVLYH�ODEHO�RQ�WKH�VKLSSLQJ�XQLW�ZLWK�WKH�IROORZLQJ�LQIRUPDWLRQ��

D�� PDQXIDFWXUHU¶V�QDPH�RU�WUDGH�PDUN��

E�� GHQRPLQDWLRQ�RI�WKH�SURGXFW��VHH�7DEOHV���WR�����

F�� \HDU�DQG�PRQWK�RI�PDQXIDFWXUH��DQG�RU�SURGXFWLRQ�UHIHUHQFH�
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$QQH[�$�
�QRUPDWLYH�

'HWHUPLQDWLRQ�RI�IUHH�OHDG�LQ�OHDG�R[LGHV

:$51,1* 'XH�WR�WKH�KD]DUGV�LQKHUHQW�LQ�D�ODERUDWRU\��ERWK�JHQHUDO�DQG�VSHFLILF��WKLV�SURFHGXUH�VKDOO
RQO\� EH� FDUULHG� RXW� E\� IXOO\� WUDLQHG� SHUVRQQHO�� RU� IRU� WKRVH� LQ� WKH� FRXUVH� RI� WUDLQLQJ�� XQGHU� WKH� IXOO
VXSHUYLVLRQ�RI�WUDLQHG�SHUVRQQHO�

$��� 6FRSH

7KLV�PHWKRG�VSHFLILHV�WKH�GHWHUPLQDWLRQ�RI�WKH�SHUFHQWDJH�RI�IUHH�OHDG��PHWDOOLF�OHDG��LQ�OLWKDUJH�DQG�EDWWHU\�OHDG
R[LGH��%DUWRQ�DQG�0LOO���7KH�OHDG�PRQR[LGH�FRQWHQW�LV�FDOFXODWHG�DV�VSHFLILHG�LQ�$�����

$��� 3ULQFLSOH

$�ZHLJKHG�WHVW�SRUWLRQ�LV� WUHDWHG�ZLWK�DFHWLF�DFLG� LQ�RUGHU�WR�GLVVROYH�WKH� OHDG�PRQR[LGH��$Q\�XQGLVVROYHG� OHDG
GLR[LGH��3E2���LV�UHGXFHG�LQ�DVFRUELF�DFLG�

$��� $SSDUDWXV

$���� ����PO�FRQLFDO�IODVN�

$���� ������PO�IODW�ERWWRPHG�IODVN�

$���� 6LQWHUHG�JODVV�ILOWHUV��1����SRURVLW\�

$���� +RWSODWH�

$���� 2YHQ�FDSDEOH�RI�PDLQWDLQLQJ������&������&�

$���� %DODQFH�PLQLPXP�DFFXUDF\���������J�

$���� *UDGXDWHG�IODVN�������PO�

$��� 5HDJHQWV

$����� *HQHUDO

$OO�UHDJHQWV�VKDOO�EH�RI�DQDO\WLFDO�JUDGH�

$���� 'HLRQL]HG�ZDWHU��RU�ZDWHU�RI�HTXLYDOHQW�TXDOLW\�

$���� $FHWLF�DFLG��JODFLDO��r��� ������J�PO��

$���� $FHWLF�DFLG��������YROXPH�IUDFWLRQ��

7R�������PO�RI�GHLRQL]HG�ZDWHU�LQ�D�������PO�IODVN��DGG�����PO�RI�DFHWLF�DFLG��PDNH�XS�WR�WKH�PDUN�ZLWK�ZDWHU�DQG
PL[�

$���� $VFRUELF�DFLG� �VROXWLRQ�������'LVVROYH����J�������J�RI�DVFRUELF�DFLG� LQ�ZDWHU� LQ�D�������PO�JUDGXDWHG
IODVN��PDNH�XS�WR�WKH�PDUN�ZLWK�ZDWHU�DQG�PL[�
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$��� 3URFHGXUH

$����� *HQHUDO

7KH�SURFHGXUHV�IRU�WKH�OLWKDUJH�DQG�IRU�WKH�EDWWHU\�R[LGHV�GLIIHU�VOLJKWO\�DV�UHJDUGV�WKH�PDVV�RI� WKH�WHVW�SRUWLRQ
DQG�WKH�TXDQWLWLHV�RI�UHDJHQWV�XVHG��7KH�SURFHGXUH�IRU�HDFK�LV�WKHUHIRUH�GHWDLOHG�VHSDUDWHO\�

$����� /LWKDUJH

$������ :HLJK�EHWZHHQ����J�������J�DQG�����J�������J�RI�WKH�OLWKDUJH�VDPSOH�DQG�WUDQVIHU�TXDQWLWDWLYHO\�WR
D�����PO�FRQLFDO�IODVN��$������

$������ $GG� ���� PO� RI� DFHWLF� DFLG� ��� �� �YROXPH� IUDFWLRQ�� �$������ DQG� ZDUP� JHQWO\� ZLWK� VKDNLQJ�� XQWLO
GLVVROXWLRQ�RI�WKH�R[LGH�LQ�WKH�VDPSOH�LV�FRPSOHWH��DQ\�IUHH�OHDG�ZLOO�UHPDLQ�DV�D�VHGLPHQW��,I�WKH�VROXWLRQ�KDV�D
UHG�EURZQ�FRORXU�FDXVHG�E\�OHDG�GLR[LGH��3E2����DGG�DVFRUELF�DFLG�VROXWLRQ��$������GURSZLVH�XQWLO�WKH�UHG�EURZQ
FRORXU�LV�GLVFKDUJHG�

$������ $IWHU�DQ\�UHG�EURZQ�FRORXU�KDV�GLVDSSHDUHG��DOORZ���PLQ�IRU�DOO�SDUWLFOHV�WR�VHWWOH��WKHQ�GHFDQW�DQG
GLVFDUG�WKH�EXON�RI�WKH�VXSHUQDWDQW�OLTXLG��HQVXULQJ�WKDW�QRQH�RI�WKH�VHGLPHQW�LV�ORVW�

$������ )LOWHU�WKH�UHPDLQLQJ�FRQWHQWV�RI�WKH�IODVN�WKURXJK�D�SUH�ZHLJKHG�VLQWHUHG�JODVV�ILOWHU��$�������HQVXULQJ
WKH�WUDQVIHU�RI�DOO�WKH�VHGLPHQW�

$������ :DVK�WKH�VHGLPHQW�UHWDLQHG�RQ�WKH�ILOWHU�IRXU�WLPHV�ZLWK�FROG�ZDWHU�DQG�ILQDOO\�ZLWK�DFHWRQH�

$������ 7UDQVIHU�WKH�ILOWHU�WR�DQ�RYHQ�DW������&������&�DQG�GU\�WKH�ILOWHU�XQWLO�WKH�PDVV�LV�FRQVWDQW�

$������ &DOFXODWH�WKH�UHVXOWV�LQ�DFFRUGDQFH�ZLWK�$���

$����� %DWWHU\�R[LGHV

$������ :HLJK���J���������J�RI�WKH�R[LGH�VDPSOH�DQG�WUDQVIHU�TXDQWLWDWLYHO\�WR�D�����PO�FRQLFDO�IODVN��$������

$������ $GG� ���PO� RI� DFHWLF� DFLG� �$������ DQG� ZDUP� JHQWO\�� ZLWK� VKDNLQJ�� XQWLO� WKH� GLVVROXWLRQ� RI� WKH� OHDG
PRQR[LGH��3E2��LV�FRPSOHWH��,I�WKH�VROXWLRQ�KDV�D�UHG�EURZQ�FRORXU�GXH�WR�WKH�OHDG�GLR[LGH��3E2����DGG�DVFRUELF
DFLG�VROXWLRQ��$������GURSZLVH�XQWLO�WKH�UHG�EURZQ�FRORXU�LV�GLVFKDUJHG�

$������ $IWHU�DQ\�UHG�EURZQ�FRORXU�KDV�GLVDSSHDUHG��ILOWHU�WKH�VROXWLRQ�WKURXJK�D�SUH�ZHLJKHG�VLQWHUHG�JODVV
ILOWHU��$�������HQVXULQJ�WKH�WUDQVIHU�RI�DOO�WKH�VHGLPHQW�

$������ :DVK�WKH�VHGLPHQW�UHWDLQHG�RQ�WKH�ILOWHU��IRXU�WLPHV�ZLWK�FROG�ZDWHU�DQG�ILQDOO\�ZLWK�DFHWRQH�

$������ 'U\�WKH�ILOWHU�LQ�DQ�RYHQ�DW������&������&�XQWLO�WKH�PDVV�LV�FRQVWDQW�

$������ &DOFXODWH�WKH�UHVXOWV�LQ�DFFRUGDQFH�ZLWK�$���

$��� &DOFXODWLRQ�RI�UHVXOWV

$���� 7KH�IUHH�OHDG��PDVV�IUDFWLRQ�LQ�SHUFHQW��VKDOO�EH�FDOFXODWHG�DV�IROORZV��

( ) ( )
( ) ���

VDPSOH�RI�PDVV

ILOWHU�RI�PDVVVHGLPHQW�SOXV�ILOWHU�RI�PDVV
��IUDFWLRQ���PDVV��OHDG�)UHH �

-
=

$���� 7KH�OHDG�PRQR[LGH��PDVV�IUDFWLRQ�LQ�SHUFHQW��VKDOO�EH�FDOFXODWHG�DV�IROORZV��

/HDG�PRQR[LGH��3E2�� ������±�IUHH�OHDG����
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$QQH[�%�
�QRUPDWLYH�

'HWHUPLQDWLRQ�RI�OHDG�GLR[LGH�LQ�UHG�OHDG�DQG�OLWKDUJH

:$51,1* 'XH�WR�WKH�KD]DUGV�LQKHUHQW�LQ�D�ODERUDWRU\��ERWK�JHQHUDO�DQG�VSHFLILF��WKLV�SURFHGXUH�VKDOO
RQO\� EH� FDUULHG� RXW� E\� IXOO\� WUDLQHG� SHUVRQQHO�� RU� IRU� WKRVH� LQ� WKH� FRXUVH� RI� WUDLQLQJ�� XQGHU� WKH� IXOO
VXSHUYLVLRQ�RI�WUDLQHG�SHUVRQQHO�

%��� 6FRSH

7KLV�PHWKRG�VSHFLILHV�WKH�GHWHUPLQDWLRQ�RI�WKH�SHUFHQWDJH�RI� OHDG�GLR[LGH��3E2���SUHVHQW� LQ� OLWKDUJH�DQG�LQ�WKH
UHG�OHDGV�XVHG�LQ�EDWWHU\��JODVV�DQG�LQ�FHUDPLF�JOD]HV�DSSOLFDWLRQV�

%��� 3ULQFLSOH

$�ZHLJKHG�TXDQWLW\�RI�WKH�VDPSOH�LV�UHDFWHG�ZLWK�DQ�H[FHVV�RI�SRWDVVLXP�LRGLGH��7KH�LRGLQH�OLEHUDWHG�LV�WLWUDWHG
ZLWK�VRGLXP�WKLRVXOIDWH�DQG�OHDG�GLR[LGH�FDOFXODWHG�DV�VSHFLILHG�LQ�%���

%��� $SSDUDWXV

%���� &RQLFDO�IODVNV������PO������PO�

%���� %XUHWWH�����PO�������PO�VXE�GLYLVLRQV�

%���� 0LFUR�EXUHWWH����PO��������PO�VXE�GLYLVLRQV�

%���� *UDGXDWHG�IODVNV������PO��������PO�

%���� *UDGXDWHG�F\OLQGHU������PO�

%���� 0DJQHWLF�VWLUUHU�

%��� 5HDJHQWV

%����� *HQHUDO

$OO�UHDJHQWV�VKDOO�EH�RI�DQDO\WLFDO�JUDGH�

%���� 'HLRQL]HG�ZDWHU��RU�HTXLYDOHQW�TXDOLW\�

%���� $FHWLF�DFLG��JODFLDO��r��� ������J�PO��

%���� 6RGLXP�DFHWDWH�WULK\GUDWH�

%���� 3RWDVVLXP�LRGLGH�

%���� 6WDUFK��VROXEOH�

%���� 6RGLXP�WKLRVXOIDWH�
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%��� 3UHSDUDWLRQ�RI�UHDJHQW�VROXWLRQV

%����� 'LVVROXWLRQ�PL[WXUH

$GG�LQ�WKH�IROORZLQJ�RUGHU�WR�D�������PO�JUDGXDWHG�IODVN��%�������

£� DSSUR[LPDWHO\�������PO�RI�ZDWHU��%�������

£� ���PO�DFHWLF�DFLG��JODFLDO��%�������

£� ����J�VRGLXP�DFHWDWH�WULK\GUDWH��%�������

£� ��J�SRWDVVLXP�LRGLGH��%������

0DNH�XS�WR�WKH�PDUN�ZLWK�ZDWHU�DQG�PL[�WKRURXJKO\�

127( 7KLV�GLVVROXWLRQ�PL[WXUH�VKRXOG�EH�IUHVKO\�SUHSDUHG�

%����� 6WDUFK�VROXWLRQ

3UHSDUH�D�VROXWLRQ�RI���J�VROXEOH�VWDUFK�LQ�DERXW�����PO�RI�KRW�ZDWHU�DQG�DGG�WR�D�����PO�JUDGXDWHG�IODVN��7KHQ
PDNH�XS�WR�WKH�PDUN�ZLWK�ZDWHU�DQG�PL[�

%����� 6RGLXP�WKLRVXOIDWH�VROXWLRQV

%������ ����1�VROXWLRQ�

127( ��PO�����1�VRGLXP�WKLRVXOIDWH�LV�HTXLYDOHQW�WR�����������J�3E2��

%������ �����1�VROXWLRQ�

127( ��PO������1�VRGLXP�WKLRVXOIDWH�LV�HTXLYDOHQW�WR������������J�3E2��

7KH������1�DQG�����1�VROXWLRQV�RI�VRGLXP�WKLRVXOIDWH�DUH�DYDLODEOH�FRPPHUFLDOO\��)RU�VROXWLRQV�SUHSDUHG�RQ�VLWH�
WKH�WLWUH�VKDOO�EH�FKHFNHG�

%��� 3URFHGXUH

%����� *HQHUDO

'XH�WR�WKH�GLIIHUHQW�OHYHOV�RI�OHDG�GLR[LGHV�FRQWHQWV�LQ�OLWKDUJH�DQG�UHG�OHDG��WKH�VDPSOH�PDVV�DQG�WKH�TXDQWLWLHV
RI�UHDJHQWV�GLIIHU��7KH�SURFHGXUH�IRU�HDFK�LV�WKHUHIRUH�GHWDLOHG�VHSDUDWHO\�

%����� 5HG�OHDG

:HLJK���J��������J�RI� WKH�UHG� OHDG�VDPSOH�� WUDQVIHU� WR�D�����PO�FRQLFDO� IODVN�DQG�DGG����PO�RI� WKH�GLVVROXWLRQ
PL[WXUH��%�������$GG����PO�RI�VRGLXP�WKLRVXOIDWH�VROXWLRQ�����1��%���������$JLWDWH�WR�HQVXUH�WKDW�DOO�WKH�VDPSOH�KDV
UHDFWHG��LI�QHFHVVDU\�XVLQJ�D�JODVV�URG�WR�EUHDN�GRZQ�DQ\�DJJORPHUDWHV��$GG����PO�RI�WKH�GLVVROXWLRQ��PL[WXUH
�%������ DQG� ��PO� RI� WKH� VWDUFK� VROXWLRQ� �%������� ,PPHGLDWHO\� WLWUDWH� WKH� OLEHUDWHG� LRGLQH�ZLWK� VRGLXP� WKLRVXOIDWH
VROXWLRQ�� ���� 1� �VHH� %�������� XQWLO� WKH� EOXH� FRORXU� LV� MXVW� GLVFKDUJHG�� 1RWH� WKH� YROXPH� LQ�PLOOLOLWUHV� RI� VRGLXP
WKLRVXOIDWH�VROXWLRQ�XVHG�

&DOFXODWH�WKH�UHVXOWV�LQ�DFFRUGDQFH�ZLWK�%���
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%����� /LWKDUJH

:HLJK����J�������J�RI� WKH� OLWKDUJH�VDPSOH�� WUDQVIHU� WR�D�����PO�FRQLFDO� IODVN�DQG�DGG�����PO�RI� WKH�GLVVROXWLRQ
PL[WXUH��%������

$JLWDWH�WR�HQVXUH�WKDW�DOO�WKH�VDPSOH�KDV�UHDFWHG��XVLQJ��LI�QHFHVVDU\��D�JODVV�URG�WR�EUHDN�XS�DQ\�DJJORPHUDWHV�
,PPHGLDWHO\�WLWUDWH�WKH� OLEHUDWHG� LRGLQH�ZLWK�VRGLXP�WKLRVXOIDWH�VROXWLRQ�������1��%��������XQWLO� WKH�EOXH�FRORXU� LV
MXVW�GLVFKDUJHG��1RWH�WKH�YROXPH�LQ�PLOOLOLWUHV�RI�VRGLXP�WKLRVXOIDWH�VROXWLRQ�XVHG�

&DOFXODWH�WKH�UHVXOWV�LQ�DFFRUGDQFH�ZLWK�%���

%��� &DOFXODWLRQ�RI�UHVXOWV

7KH�OHDG�GLR[LGH�FRQWHQW��PDVV�IUDFWLRQ�LQ�SHUFHQW��VKDOO�EH�FDOFXODWHG�DV�IROORZV��

���
�����

IUDFWLRQ���PDVV�3E2� �
��

=
P

19 �

ZKHUH

1 LV�WKH�QRUPDOLW\�RI�WKH�VRGLXP�WKLRVXOIDWH�VROXWLRQ��

9 LV�WKH�YROXPH�XVHG�RI�WKH�VRGLXP�WKLRVXOIDWH�VROXWLRQ��H[SUHVVHG�LQ�PLOOLOLWUHV��

P LV�WKH�PDVV�RI�WKH�VDPSOH��H[SUHVVHG�LQ�JUDPV�
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$QQH[�&�
�QRUPDWLYH�

'HWHUPLQDWLRQ�RI�RYHUVL]H�UHVLGXH�E\�ZDWHU�PHWKRG�XVLQJ�D�PDQXDO�VLHYLQJ
SURFHGXUH

&��� 6FRSH

7KLV�PHWKRG�VSHFLILHV�WKH�GHWHUPLQDWLRQ�RI�WKH�SURSRUWLRQ�RI�PDWHULDO�WKDW�ZLOO�QRW�SDVV�WKURXJK�D����mP�VLHYH�DQG
LV�VXLWDEOH�IRU�OHDG�R[LGHV�XVHG�IRU�DOO�SXUSRVHV�

127(� 2WKHU�WHVW�PHWKRGV�IRU�VLHYLQJ�H[LVW�EXW�WKH�UHVXOWV�JLYHQ�PD\�QRW�EH�FRPSDUDEOH�

&��� 3ULQFLSOH

$�ZHLJKHG�SRUWLRQ�RI� WKH�R[LGH� LV�PDGH� LQWR�D�VOXUU\�ZLWK�ZDWHU�DQG�ZDVKHG� WKURXJK�D�VLHYH�ZLWK� WKH�DLG�RI�D
ZDWHU�MHW��7KH�RYHUVL]H�UHVLGXH�LV�GULHG��ZHLJKHG�DQG�WKH�SHUFHQWDJH�FDOFXODWHG�

&��� $SSDUDWXV

&���� 6LHYH��DSHUWXUH����mP�

&���� 2YHQ��FDSDEOH�RI�PDLQWDLQLQJ������&������&�

&���� %DODQFH��DFFXUDWH�WR�DW�OHDVW��������J�DQG�ZLWK�SDQ�GLPHQVLRQV�WR�DFFRPPRGDWH�WKH�VLHYH�

&���� :DVK�ERWWOH��SODVWLF�FRQWDLQLQJ�GHLRQL]HG�ZDWHU�

&���� %UXVK��KRJ�EULVWOH��DSSUR[LPDWHO\���PP�WKLFN�����PP�ZLGH�DQG����PP�ORQJ�

&���� 'HVLFFDWRU��ZLWK�GHVLFFDQW�

&���� %HDNHUV��YDULRXV�

&��� 3URFHGXUH

&����� *HQHUDO

,I�WKH�DSSUR[LPDWH�SHUFHQWDJH�RI�RYHUVL]H�UHVLGXH�LV�XQNQRZQ��FDUU\�RXW�D�SUHOLPLQDU\�WHVW�LQ�RUGHU�WR�DVVHVV�WKH
VXLWDEOH�VDPSOH�PDVV�

&���� :HLJK�EHWZHHQ����J��������J�DQG�����J�������J��GHSHQGLQJ�RQ�WKH�RYHUVL]H�UHVLGXH�SUHVHQW�DQG�WUDQVIHU
WR�D�EHDNHU�RI�VXLWDEOH�VL]H�

$GG�����PO� WR�����PO�RI�ZDWHU�GHSHQGLQJ�RQ� WKH�VDPSOH�ZHLJKW� WDNHQ�SOXV�D�VXLWDEOH�GLVSHUVLRQ�DJHQW� ������
WR������� RI� WKH� PDVV�� LI� WKH� VDPSOH� LV� DJJORPHUDWHG�� $JLWDWLRQ� FDQ� DOVR� EH� QHFHVVDU\� WR� EUHDN� XS� DQ\
DJJORPHUDWHV�

&���� 3RXU� WKH� VXVSHQVLRQ�� LQ� SRUWLRQV� LI� QHFHVVDU\�� WKURXJK� WKH� SUH�ZHLJKHG� VLHYH� �&������ XVLQJ� WKH� ZDVK
ERWWOH�MHW��&������WR�DLG�WKH�SDVVDJH�RI�WKH�XQGHUVL]H�PDWHULDO�LQ�RUGHU�WR�IDFLOLWDWH�VLHYLQJ��:DVK�DOO�RI�WKH�VDPSOH
IURP�WKH�EHDNHU�WR�WKH�VLHYH�ZLWK�WKH�ZDVK�ERWWOH�MHW�XVLQJ�WKH�EUXVK��&������WR�WUDQVIHU�DQ\�SDUWLFOHV�DGKHULQJ�WR
WKH�EHDNHU��:DVK�WKH�UHVLGXH�ZHOO�XVLQJ�WKH�ZDVK�ERWWOH�MHW�
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&���� 'U\�WKH�VLHYH�LQ�DQ�RYHQ��&������DW������&������&�IRU���K��DOORZ�WR�FRRO�LQ�D�GHVLFFDWRU��&������DQG�ZHLJK�
'U\�DJDLQ�IRU����PLQ�DQG�UH�ZHLJK��5HSHDW�WKH�GU\LQJ�DQG�ZHLJKLQJ�XQWLO�WKH�ZHLJKW�LV�FRQVWDQW�

&���� $IWHU�WKH�ZHLJKW�RI�WKH�UHVLGXH�KDV�EHHQ�GHWHUPLQHG��H[DPLQH�WKH�UHVLGXH�DQG�UHSRUW�DQ\�W\SH�RI�IRUHLJQ
PDWWHU�IRXQG�

&��� &DOFXODWLRQ�RI�UHVXOWV

7KH�PDVV�IUDFWLRQ�RI�PDWHULDO�RYHU����mP��LQ�SHUFHQW��VKDOO�EH�FDOFXODWHG�DV�IROORZV��

0DWHULDO�RYHU�����P��PDVV�IUDFWLRQ�� � ���
WDNHQ�VDPSOH�RI�PDVV

UHVLGXH�RI�PDVV
�
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$QQH[�'�
�QRUPDWLYH�

'HWHUPLQDWLRQ�RI�VXOIXULF�DFLG�DEVRUSWLRQ�LQGH[�LQ�EDWWHU\�R[LGHV

:$51,1*� 'XH�WR�WKH�KD]DUGV�LQKHUHQW�LQ�D�ODERUDWRU\��ERWK�JHQHUDO�DQG�VSHFLILF��WKLV�SURFHGXUH�VKDOO
RQO\� EH� FDUULHG� RXW� E\� IXOO\� WUDLQHG� SHUVRQDO�� RU� IRU� WKRVH� LQ� WKH� FRXUVH� RI� WUDLQLQJ�� XQGHU� WKH� IXOO
VXSHUYLVLRQ�RI�WUDLQHG�SHUVRQQHO�

'��� 6FRSH

7KLV�PHWKRG�VSHFLILHV�WKH�GHWHUPLQDWLRQ�RI�WKH�VXOIXULF�DFLG�DEVRUSWLRQ�LQGH[��PJ�+�62��J�R[LGH��RI�WKH�EDWWHU\
R[LGHV�

'��� 3ULQFLSOH

$�ZHLJKHG�TXDQWLW\�RI�WKH�VDPSOH�LV�UHDFWHG�ZLWK�DQ�H[FHVV�RI�VXOIXULF�DFLG�

7KH� QRQ�UHDFWHG� DFLG� LV� WKHQ� WLWUDWHG�ZLWK� VRGLXP� K\GUR[LGH� VROXWLRQ� DQG� WKH� VXOIXULF� DFLG� DEVRUSWLRQ� LQGH[� LV
FDOFXODWHG�DV�VSHFLILHG�LQ�'���

'��� $SSDUDWXV

'���� &RQLFDO�IODVNV������PO������PO�

'���� %XUHWWH�����PO�������PO�VXE�GLYLVLRQV�

'���� 3LSHWWHV�����PO�

'���� 0DJQHWLF�VWLUUHU�

'���� %DODQFH��DFFXUDWH�WR�DW�OHDVW�������J�

'���� 6LQWHUHG�JODVV�ILOWHU��1����SRURVLW\�

'���� ����PO�JUDGXDWHG�F\OLQGHU�

'���� ����PO�JODVV�EHDNHU�

'��� 5HDJHQWV

'���� 6XOIXULF�DFLG�������r��� ������J�PO��

'���� ����1�VRGLXP�K\GUR[LGH�VROXWLRQ�

'���� ����SKHQROSKWKDOHLQ�VROXWLRQ�
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'��� 3URFHGXUH

'���� 3UHSDUH� D� VXOIXULF� DFLG� VROXWLRQ� �r���  � ������ J�PO�� E\� FDUHIXOO\� DGGLQJ� ���� J� RI� VXOIXULF� DFLG� ����
�r��� ������J�PO���'������WR�����PO�RI�GHLRQL]HG�ZDWHU��ZKLOH�DJLWDWLQJ�WKH�VROXWLRQ��$OORZ�WKH�VROXWLRQ�WR�FRRO�

'���� :HLJK����J��������J�RI�EDWWHU\�OHDG�R[LGH��WUDQVIHU�WR�D�����PO�FRQLFDO�IODVN��'������DQG��XVLQJ�D�����PO
JUDGXDWHG�F\OLQGHU��'�������DGG�����PO�RI�VXOIXULF�DFLG�VROXWLRQ�SUHSDUHG�LQ�'������r��� �������J�PO��

'���� $JLWDWH�WKH�FRQWHQWV�IRU����PLQ�XVLQJ�WKH�PDJQHWLF�VWLUUHU��'������

'���� $OORZ�WR�VHWWOH�IRU���PLQ�

'���� )LOWHU� WKH� VXSHUQDWDQW� OLTXLG� WR� D� ����PO� EHDNHU� �'������ WKURXJK� D� VLQWHUHG� JODVV� ILOWHU�� 1�� �� SRURVLW\
�'������

'���� :LWK�D����PO�SLSHWWH� WUDQVIHU� IURP�WKH�EHDNHU� WR�D�����PO�FRQLFDO� IODVN�����PO�RI� ILOWUDWH� �'�������$GG��
GURSV�RI�SKHQROSKWKDOHLQ�LQGLFDWRU��'������DQG�WLWUDWH�ZLWK�VRGLXP�K\GUR[LGH�VROXWLRQ�����1��'������WR�D�SHUPDQHQW
SHDN�HQG�SRLQW��1RWH�WKH�YROXPH�LQ�PLOOLOLWUHV�RI�VRGLXP�K\GUR[LGH�XVHG��9���

'���� 5HSHDW� WKH� WLWUDWLRQ� �'������ ZLWK� ���PO� RI� WKH� VXOIXULF� DFLG� RULJLQDO� VROXWLRQ� '������ 1RWH� WKH� YROXPH� LQ
PLOOLOLWUHV�RI�VRGLXP�K\GUR[LGH�XVHG��9���

'��� &DOFXODWLRQ�RI�UHVXOWV

7KH�VXOIXULF�DFLG�DEVRUSWLRQ�LQGH[�VKDOO�EH�FDOFXODWHG�DV�IROORZV��

PJ�+�62��J�R[LGH� ��9����9����������

ZKHUH

9��LV�WKH�YROXPH�RI�WKH�VRGLXP�K\GUR[LGH�VROXWLRQ��XVHG�ZLWK�WKH�VDPSOH��H[SUHVVHG�LQ�PLOOLOLWUHV��

9��LV�WKH�YROXPH�RI�WKH�VRGLXP�K\GUR[LGH�VROXWLRQ��XVHG�ZLWK�WKH�EODQN��H[SUHVVHG�LQ�PLOOLOLWUHV�
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BSI Ð British Standards Institution

BSI is the independent national body responsible for preparing British Standards. It
presents the UK view on standards in Europe and at the international level. It is
incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of British Standards
should make sure that they possess the latest amendments or editions.

It is the constant aim of BSI to improve the quality of our products and services. We
would be grateful if anyone finding an inaccuracy or ambiguity while using this
British Standard would inform the Secretary of the technical committee responsible,
the identity of which can be found on the inside front cover. Tel: 020 8996 9000.
Fax: 020 8996 7400.

BSI offers members an individual updating service called PLUS which ensures that
subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001.

In response to orders for international standards, it is BSI policy to supply the BSI
implementation of those that have been published as British Standards, unless
otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and international
standards through its Library and its Technical Help to Exporters Service. Various
BSI electronic information services are also available which give details on all its
products and services. Contact the Information Centre. Tel: 020 8996 7111.
Fax: 020 8996 7048.

Subscribing members of BSI are kept up to date with standards developments and
receive substantial discounts on the purchase price of standards. For details of
these and other benefits contact Membership Administration. Tel: 020 8996 7002.
Fax: 020 8996 7001.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the UK, of
the publications of the international standardization bodies. Except as permitted
under the Copyright, Designs and Patents Act 1988 no extract may be reproduced,
stored in a retrieval system or transmitted in any form or by any means ± electronic,
photocopying, recording or otherwise ± without prior written permission from BSI.

This does not preclude the free use, in the course of implementing the standard, of
necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

If permission is granted, the terms may include royalty payments or a licensing
agreement. Details and advice can be obtained from the Copyright Manager.
Tel: 020 8996 7070.


