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)RUHZRUG �

� ,QWURGXFWLRQ �

� 6FRSH �

� 1RUPDWLYH�UHIHUHQFHV �

� 7HUPV�DQG�GHILQLWLRQV �

��� (OHFWURPDJQHWLF�FRPSDWLELOLW\��(0&� �
��� (OHFWURPDJQHWLF�GLVWXUEDQFH �
���� (OHFWURPDJQHWLF�LPPXQLW\ �
��� (OHFWURPDJQHWLF�HQYLURQPHQW �
���� 5HIHUHQFH�OLPLW �
���� 5HIHUHQFH�DQWHQQD �
���� %URDGEDQG�HPLVVLRQ �
���� 1DUURZEDQG�HPLVVLRQ �
��� (OHFWULFDO�(OHFWURQLF�V\VWHP �
����� (OHFWULFDO�(OHFWURQLF�VXE�DVVHPEO\��(6$� �
���� &RQVWUXFWLRQ�PDFKLQHU\�W\SH �
���� (6$�W\SH �
���� (OHFWURVWDWLF�GLVFKDUJH��(6'� �
���� &RQGXFWHG�WUDQVLHQWV �

� 5HTXLUHPHQWV �

���� *HQHUDO�UHTXLUHPHQWV �
���� 6SHFLILFDWLRQV�FRQFHUQLQJ�EURDGEDQG�HOHFWURPDJQHWLF�HPLVVLRQ�UDGLDWHG�IURP

FRQVWUXFWLRQ�PDFKLQHU\ ��
���� 6SHFLILFDWLRQV�FRQFHUQLQJ�QDUURZEDQG�HOHFWURPDJQHWLF�HPLVVLRQ�UDGLDWHG�IURP

FRQVWUXFWLRQ�PDFKLQHU\ ��
��� 6SHFLILFDWLRQV�FRQFHUQLQJ�WKH�LPPXQLW\�RI�FRQVWUXFWLRQ�PDFKLQHU\�WR�HOHFWURPDJQHWLF

UDGLDWLRQ ��
��� 6SHFLILFDWLRQV�FRQFHUQLQJ�EURDGEDQG�HOHFWURPDJQHWLF�HPLVVLRQV�UDGLDWHG�IURP�(6$
V ��
���� 6SHFLILFDWLRQV�FRQFHUQLQJ�QDUURZEDQG�HOHFWURPDJQHWLF�HPLVVLRQV�UDGLDWHG�IURP�(6$
V ��
���� 6SHFLILFDWLRQV�FRQFHUQLQJ�WKH�LPPXQLW\�RI�(6$
V�WR�HOHFWURPDJQHWLF�UDGLDWLRQ ��
��� (OHFWURVWDWLF�GLVFKDUJH��(6'� ��
���� &RQGXFWHG�WUDQVLHQWV ��

�� ([FHSWLRQV ��

� 7HVW�UHSRUW ��

$QQH[�$��QRUPDWLYH���5HIHUHQFH�OLPLWV ��

$QQH[�%��QRUPDWLYH���0HWKRG�RI�PHDVXUHPHQW�RI�UDGLDWHG�EURDGEDQG�HOHFWURPDJQHWLF
HPLVVLRQV�IURP�FRQVWUXFWLRQ�PDFKLQHU\ ��

$QQH[�&��QRUPDWLYH����0HWKRG�RI�PHDVXUHPHQW�RI�UDGLDWHG�QDUURZEDQG�HOHFWURPDJQHWLF
HPLVVLRQV�IURP�FRQVWUXFWLRQ�PDFKLQHU\ ��
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HPLVVLRQV�IURP�HOHFWULFDO�HOHFWURQLF�VXE�DVVHPEO\ ��

$QQH[�(��QRUPDWLYH����0HWKRG�RI�PHDVXUHPHQW�RI�UDGLDWHG�QDUURZEDQG�HOHFWURPDJQHWLF
HPLVVLRQV�IURP�HOHFWULFDO�HOHFWURQLF�VXE�DVVHPEOLHV ��

$QQH[�)��LQIRUPDWLYH����$�JXLGHOLQH�IRU�VHOHFWLQJ�WKH�WHVW�VSHFLPHQ�FRQILJXUDWLRQ ��

$QQH[�=$��LQIRUPDWLYH���&ODXVHV�RI�WKLV�(XURSHDQ�6WDQGDUG�DGGUHVVLQJ�HVVHQWLDO�
UHTXLUHPHQWV�RU�RWKHU�SURYLVLRQV�RI�(8�'LUHFWLYHV ��

%LEOLRJUDSK\ ��
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)RUHZRUG

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�&(1�7&������&RQVWUXFWLRQ
HTXLSPHQW�DQG�EXLOGLQJ�PDWHULDO�PDFKLQHV���6DIHW\���WKH�VHFUHWDULDW�RI�ZKLFK�LV�KHOG�E\�',1�

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\�-DQXDU\�������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV
VKDOO�EH�ZLWKGUDZQ�DW�WKH�ODWHVW�E\�-DQXDU\������

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�XQGHU�D�PDQGDWH�JLYHQ�WR�&(1�E\�WKH�(XURSHDQ
&RPPLVVLRQ�DQG�WKH�(XURSHDQ�)UHH�7UDGH�$VVRFLDWLRQ��DQG�VXSSRUWV�HVVHQWLDO�UHTXLUHPHQWV�RI�(8
'LUHFWLYH�V��

)RU�UHODWLRQVKLS�ZLWK�(8�'LUHFWLYH�V���VHH�LQIRUPDWLYH�DQQH[�=$��ZKLFK�LV�DQ�LQWHJUDO�SDUW�RI�WKLV
VWDQGDUG�

$FFRUGLQJ�WR�WKH�&(1�&(1(/(&�,QWHUQDO�5HJXODWLRQV��WKH�QDWLRQDO�VWDQGDUGV�RUJDQL]DWLRQV�RI�WKH
IROORZLQJ�FRXQWULHV�DUH�ERXQG�WR�LPSOHPHQW�WKLV�(XURSHDQ�6WDQGDUG��$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�

$QQH[�$�LV�QRUPDWLYH�DQG�FRQWDLQV�³)LJXUHV�RI�WKH�UHIHUHQFH�OLPLWV´��DQQH[�%�LV�QRUPDWLYH�DQG
FRQWDLQV�³0HWKRG�RI�PHDVXUHPHQW�RI�UDGLDWHG�EURDGEDQG�HOHFWURPDJQHWLF�HPLVVLRQV�IURP
FRQVWUXFWLRQ�PDFKLQHU\´��DQQH[�&�LV�QRUPDWLYH�DQG�FRQWDLQV�³0HWKRG�RI�PHDVXUHPHQW�RI�UDGLDWHG
QDUURZEDQG�HOHFWURPDJQHWLF�HPLVVLRQV�IURP�FRQVWUXFWLRQ�PDFKLQHU\´��DQQH[�'�LV�QRUPDWLYH�DQG
FRQWDLQV�³0HWKRG�RI�PHDVXUHPHQW�RI�UDGLDWHG�EURDGEDQG�HOHFWURPDJQHWLF�HPLVVLRQV�IURP�HOHFWUL�
FDO�HOHFWURQLF�VXE�DVVHPEO\´��DQQH[�(�LV�QRUPDWLYH�DQG�FRQWDLQV�³0HWKRG�RI�PHDVXUHPHQW�RI
UDGLDWHG�QDUURZEDQG�HOHFWURPDJQHWLF�HPLVVLRQV�IURP�HOHFWULFDO�HOHFWURQLF�VXE�DVVHPEOLHV´�DQG
DQQH[�)�LV�LQIRUPDWLYH�DQG�FRQWDLQV�³$�JXLGHOLQH�IRU�VHOHFWLQJ�WKH�WHVW�VSHFLPHQ�FRQILJXUDWLRQ´�
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� ,QWURGXFWLRQ

:LWK�WKH�XVH�RI�PRUH�HOHFWURQLF�GHYLFHV�LQ�DUHDV�ZKHUH�FRQVWUXFWLRQ�PDFKLQHU\�RSHUDWHV��WKHUH�LV�D
QHHG�WR�HQVXUH�WKDW�FRQVWUXFWLRQ�PDFKLQHU\�LV�SURYLGHG�ZLWK�DGHTXDWH�LPPXQLW\�WR�H[WHUQDO�HOHF�
WURPDJQHWLF�ILHOGV��$V�PRUH�FRQVWUXFWLRQ�PDFKLQHU\�LV�ILWWHG�ZLWK�HOHFWULFDO�DQG�HOHFWURQLF�GHYLFHV��LW
LV�QHFHVVDU\�WR�HQVXUH�WKDW�WKH�HPLVVLRQV�RI�HOHFWURPDJQHWLF�ILHOGV�IURP�WKH�FRQVWUXFWLRQ�PDFKLQHU\
PHHW�DFFHSWDEOH�OLPLWV�

(OHFWULFDO�DQG�KLJK�IUHTXHQF\�GLVWXUEDQFHV�HPHUJH�GXULQJ�WKH�QRUPDO�RSHUDWLRQ�RI�PDQ\�SDUWV�RI
WKH�FRQVWUXFWLRQ�PDFKLQHU\�GHYLFHV�DQG�V\VWHPV��7KH\�DUH�JHQHUDWHG�ZLWKLQ�D�ODUJH�IUHTXHQF\
UDQJH�ZLWK�GLIIHUHQW�HOHFWULFDO�FKDUDFWHULVWLFV�DQG��E\�FRQGXFWLRQ�DQG�RU�UDGLDWLRQ��FDQ�EH�LPSDUWHG
WR�RWKHU�HOHFWULFDO�HOHFWURQLF�GHYLFHV�DQG�V\VWHPV�RI�WKH�FRQVWUXFWLRQ�PDFKLQHU\��1DUURZEDQG�VLJ�
QDOV��JHQHUDWHG�E\�VRXUFHV�RI�LQWHUIHUHQFH�LQVLGH�RU�RXWVLGH�WKH�FRQVWUXFWLRQ�PDFKLQHU\��FDQ�DOVR
EH�FRXSOHG�LQ�HOHFWULFDO�HOHFWURQLF�V\VWHPV��ZKHUHE\�WKH\�FDQ�LQIOXHQFH�WKH�QRUPDO�IXQFWLRQ�RI
HOHFWULFDO�HOHFWURQLF�GHYLFHV�

(OHFWURVWDWLF�GLVFKDUJHV�DUH�UHOHYDQW�WR�FRQVWUXFWLRQ�PDFKLQHU\�EHFDXVH�FRQWURO�HOHPHQWV�FDQ�EH
SRVLWLRQHG�RXWVLGH�WKH�RSHUDWRU
V�VWDWLRQ�DQG�SRWHQWLDO�GLIIHUHQFHV�FDQ�HPHUJH�DW�FRQWDFW�SRLQWV�
&RQGXFWHG�WUDQVLHQWV�LQ�SRZHU�VXSSO\�ZLULQJ�KDYH�WR�EH�WDNHQ�LQWR�DFFRXQW�EHFDXVH�FRQVWUXFWLRQ
PDFKLQHU\�RIWHQ�UHSUHVHQWV�RSHQ�V\VWHPV�DQG�VHYHUDO�GHYLFHV�DQG�RU�FRPSRQHQWV�RI�FRQVWUXFWLRQ
HTXLSPHQW�DUH�FRPELQHG�ZLWK�RQH�DQRWKHU�

:KLOH�WKHUH�DUH�PDQ\�H[LVWLQJ�VWDQGDUGV�IRU�D�YDULHW\�RI�SURGXFWV�DQG�V\VWHPV��WKH�WHVW�PHWKRG
SUHVHQWHG�LQ�WKLV�VWDQGDUG�SURYLGHV�IRU�WKH�VSHFLILF�WHVW�FRQGLWLRQV�RI�FRQVWUXFWLRQ�PDFKLQHU\�DQG
WKH��HOHFWULFDO�HOHFWURQLF�VXE�DVVHPEOLHV�RU�VHSDUDWH�WHFKQLFDO�XQLWV��RI�FRQVWUXFWLRQ�PDFKLQHU\��7KH
WHVW�PHWKRG�UHFRJQL]HV�WKDW�EHFDXVH�RI�WKH�VL]H�DQG�XVDJH�RI�FRQVWUXFWLRQ�PDFKLQHU\��WKH�DU�
UDQJHPHQW�RI�WKH�FRQVWUXFWLRQ�PDFKLQHU\�LQ�WKH�WHVW�IDFLOLW\�QHHGV�WR�EH�UHVSRQVLYH�WR�WKH�RSHUDWLQJ
FKDUDFWHULVWLFV�RI�WKHVH�W\SHV�RI�FRQVWUXFWLRQ�PDFKLQHU\��7KLV�VWDQGDUG�SURYLGHV�WHVW�PHWKRGV�DQG
FULWHULD�ZKLFK�DUH�DFFHSWDEOH�IRU�FRQVWUXFWLRQ�PDFKLQHU\�FRQVLGHULQJ�WKH�XQLTXH�FKDUDFWHULVWLFV�DQG
RSHUDWLQJ�SDUDPHWHUV�RI�FRQVWUXFWLRQ�PDFKLQHU\�

%HFDXVH�FRQVWUXFWLRQ�PDFKLQHU\�KDV�D�QXPEHU�RI�V\VWHPV�WKDW�FRQVLVW�RI�FRPSRQHQWV�WKDW�PD\�EH
XVHG�RQ�D�QXPEHU�RI�GLIIHUHQW�FRQVWUXFWLRQ�PDFKLQHU\��WKH�DSSURDFK�RI�GHILQLQJ��HOHFWULFDO�
HOHFWURQLF�VXE�DVVHPEOLHV�RU�VHSDUDWH�WHFKQLFDO�XQLWV��IRU�WKHVH�FRPSRQHQWV�LV�DSSOLHG�IRU�WKH�LP�
PXQLW\�DQG�HPLVVLRQV�WHVW�PHWKRGV��7KLV�DOORZV�WKHVH�FRPSRQHQWV�WR�EH�HYDOXDWHG�E\�WKH�WHVW
PHWKRG�LQ�H[LVWLQJ�ODERUDWRU\�IDFLOLWLHV�FRQVLVWLQJ�RI�VSHFLDOO\�HTXLSSHG�VKLHOGHG�URRPV��:KHQ
HOHFWULFDO�HOHFWURQLF�VXE�DVVHPEO\�WHVWV�DUH�FRQGXFWHG��LW�LV�QHFHVVDU\�WR�FRQVLGHU�WKH�HIIHFWV�RI�WKH
ZLULQJ�V\VWHPV�XVHG�WR�FRQQHFW�WKH�VXE�DVVHPEOLHV�LQWR�WKH�FRQVWUXFWLRQ�PDFKLQHU\��7KH�WHVWV�PD\
DOVR�EH�FRQGXFWHG�RQ�WKH�FRQVWUXFWLRQ�PDFKLQHU\�
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� 6FRSH

7KLV�(XURSHDQ�6WDQGDUG�SURYLGHV�WHVW�PHWKRGV�DQG�DFFHSWDQFH�FULWHULD�IRU�WKH�HYDOXDWLRQ�RI�WKH
HOHFWURPDJQHWLF�FRPSDWLELOLW\�RI�FRQVWUXFWLRQ�PDFKLQHU\�

(OHFWULFDO�DQG�RU�HOHFWURQLF�FRPSRQHQW�V��RU�VHSDUDWH�WHFKQLFDO�XQLW�V��LQWHQGHG�WR�EH�ILWWHG�LQ�FRQ�
VWUXFWLRQ�PDFKLQHU\�DUH�DOVR�GHDOW�ZLWK�LQ�WKLV�(XURSHDQ�6WDQGDUG��H[FHSW�UHJDUGLQJ�LPPXQLW\�IRU
WKRVH�SDUWV�ZKRVH�IXQFWLRQV�DUH�QRW�LQYROYHG�LQ�WKH�GLUHFW�FRQWURO�DQG�RU�PRGLILFDWLRQ�RI�WKH�VWDWH
IXQFWLRQV�RI�WKH�PDFKLQH�

7KH�IROORZLQJ�HOHFWURPDJQHWLF�GLVWXUEDQFH�SKHQRPHQD�DUH�HYDOXDWHG�

� EURDGEDQG�DQG�QDUURZEDQG�HOHFWURPDJQHWLF�LQWHUIHUHQFH�
� HOHFWURPDJQHWLF�ILHOG�LPPXQLW\�WHVW�
� EURDGEDQG�DQG�QDUURZEDQG�LQWHUIHUHQFH�RI�HOHFWULFDO�HOHFWURQLF�VXE�DVVHPEOLHV�
� HOHFWURPDJQHWLF�ILHOG�LPPXQLW\�WHVW�RI�HOHFWULFDO�HOHFWURQLF�VXE�DVVHPEOLHV�
� HOHFWURVWDWLF�GLVFKDUJH�
� FRQGXFWHG�WUDQVLHQWV�

&RQVWUXFWLRQ�PDFKLQHU\�PD\�KDYH�'&�DQG�RU�$&�LQWHUQDO�HOHFWULFDO�SRZHU�VXSSO\�V\VWHPV�

0DFKLQHV�WKDW�DUH�GHVLJQHG�WR�EH�VXSSOLHG�E\�WKH�³3XEOLF�0DLQV�1HWZRUN´�DUH�VSHFLILFDOO\�H[FOXGHG�

� 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��

&,635�������� 9HKLFOHV��PRWRU�ERDWV�DQG�VSDUN�LJQLWHG�HQJLQH�GULYHQ�GHYLFHV�±�5DGLR�
GLVWXUEDQFH�FKDUDFWHULVWLFV�±�/LPLWV�DQG�PHWKRGV�RI�PHDVXUHPHQW�

&,635���������� 6SHFLILFDWLRQ�IRU�UDGLR�GLVWXUEDQFH�DQG�LPPXQLW\�PHDVXULQJ�DSSDUDWXV
DQG�PHWKRGV���3DUW����5DGLR�GLVWXUEDQFH�DQG�LPPXQLW\�PHDVXULQJ�DS�
SDUDWXV

&,635�������� /LPLWV�DQG�PHWKRGV�RI�PHDVXUHPHQW�RI�UDGLR�GLVWXUEDQFH�FKDUDFWHULV�
WLFV�IRU�WKH�SURWHFWLRQ�RI�UHFHLYHUV�XVHG�RQ�ERDUG�YHKLFOHV

,62������������ 5RDG�YHKLFOHV���(OHFWULFDO�GLVWXUEDQFH�E\�FRQGXFWLRQ�DQG�FRXSOLQJ��
3DUW����'HILQLWLRQV�DQG�JHQHUDO

,62������������� 5RDG�YHKLFOHV���(OHFWULFDO�GLVWXUEDQFH�E\�FRQGXFWLRQ�DQG�FRXSOLQJ��
3DVVHQJHU�FDUV�DQG�OLJKW�FRPPHUFLDO�YHKLFOHV�ZLWK�QRPLQDO����9�VXSSO\
YROWDJH���3DUW����(OHFWULFDO�WUDQVLHQW�FRQGXFWLRQ�DORQJ�VXSSO\�OLQHV�RQO\
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,62������������ 5RDG�YHKLFOHV���(OHFWULFDO�GLVWXUEDQFH�E\�FRQGXFWLRQ�DQG�FRXSOLQJ��
&RPPHUFLDO�YHKLFOHV�ZLWK�QRPLQDO����9�VXSSO\�YROWDJH���3DUW����(OHFWUL�
FDO�WUDQVLHQW�FRQGXFWLRQ�DORQJ�VXSSO\�OLQHV�RQO\

�,62�75����������� 5RDG�YHKLFOHV���(OHFWULFDO�GLVWXUEDQFH�IURP�HOHFWURVWDWLF�GLVFKDUJHV

,62�������� 5RDG�YHKLFOHV��(OHFWULFDO�GLVWXUEDQFHV�E\�QDUURZEDQG�UDGLDWHG�HOHF�
WURPDJQHWLF�HQHUJ\���9HKLFOH�WHVW�PHWKRGV���3DUW����*HQHUDO�DQG�GHILQL�
WLRQV

,62�������� 5RDG�YHKLFOHV���(OHFWULFDO�GLVWXUEDQFHV�E\�QDUURZEDQG�UDGLDWHG�HOHF�
WURPDJQHWLF�HQHUJ\���9HKLFOH�WHVW�PHWKRGV���3DUW����2II�YHKLFOH�UDGLD�
WLRQ�VRXUFH

,62�������� 5RDG�YHKLFOHV���(OHFWULFDO�GLVWXUEDQFH�E\�QDUURZEDQG�UDGLDWHG�HOHFWUR�
PDJQHWLF�HQHUJ\���&RPSRQHQW�WHVW�PHWKRGV���3DUW����*HQHUDO�DQG�GHIL�
QLWLRQV

,62�������� 5RDG�YHKLFOHV���(OHFWULFDO�GLVWXUEDQFH�E\�QDUURZEDQG�UDGLDWHG�HOHFWUR�
PDJQHWLF�HQHUJ\���&RPSRQHQW�WHVW�PHWKRGV���3DUW����$EVRUEHU�OLQHG
FKDPEHU

,62�������� 5RDG�YHKLFOHV���(OHFWULFDO�GLVWXUEDQFHV�E\�QDUURZEDQG�UDGLDWHG�HOHF�
WURPDJQHWLF�HQHUJ\���&RPSRQHQW�WHVW�PHWKRGV���3DUW����7UDQVYHUVH
HOHFWURPDJQHWLF�PRGH��7(0��FHOO

,62�������� 5RDG�YHKLFOHV���(OHFWULFDO�GLVWXUEDQFHV�E\�QDUURZEDQG�UDGLDWHG�HOHF�
WURPDJQHWLF�HQHUJ\���&RPSRQHQW�WHVW�PHWKRGV���3DUW����%XON�FXUUHQW
LQMHFWLRQ��%&,�

,62�������� 5RDG�YHKLFOHV���(OHFWULFDO�GLVWXUEDQFHV�E\�QDUURZEDQG�UDGLDWHG�HOHF�
WURPDJQHWLF�HQHUJ\���&RPSRQHQW�WHVW�PHWKRGV���3DUW����6WULSOLQH

(1���������� 6DIHW\�RI�PDFKLQHU\���7HUPLQRORJ\

� 7HUPV�DQG�GHILQLWLRQV

)RU�WKH�SXUSRVH�RI�WKLV�(XURSHDQ�6WDQGDUG�WKH�WHUPV�DQG�GHILQLWLRQV�VWDWHG�LQ�(1�����������DSSO\�
$GGLWLRQDO�WHUPV�DQG�GHILQLWLRQV�VSHFLILFDOO\�QHHGHG�IRU�WKLV�(XURSHDQ�6WDQGDUG�DUH�DGGHG�EHORZ�

��� (OHFWURPDJQHWLF�FRPSDWLELOLW\��(0&�

$ELOLW\�RI�FRQVWUXFWLRQ�PDFKLQHU\�RU�FRPSRQHQW�V��RU�VHSDUDWH�WHFKQLFDO�XQLW�V��WR�IXQFWLRQ�VDWLV�
IDFWRULO\�LQ�LWV�HOHFWURPDJQHWLF�HQYLURQPHQW��ZLWKRXW�LQWURGXFLQJ�LQWROHUDEOH�HOHFWURPDJQHWLF�GLVWXU�
EDQFHV�WR�DQ\WKLQJ�LQ�WKDW�HQYLURQPHQW��VHH�,(&������������������

��� (OHFWURPDJQHWLF�GLVWXUEDQFH

$Q\�HOHFWURPDJQHWLF�SKHQRPHQRQ�ZKLFK�PD\�GHJUDGH�WKH�SHUIRUPDQFH�RI�FRQVWUXFWLRQ�PDFKLQHU\
RU�FRPSRQHQW�V��RU�VHSDUDWH�WHFKQLFDO�XQLW�V��
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127(��$Q�HOHFWURPDJQHWLF�GLVWXUEDQFH�PD\�EH�HOHFWURPDJQHWLF�QRLVH��DQ�XQZDQWHG�VLJQDO�RU�D
FKDQJH�LQ�WKH�SURSDJDWLRQ�PHGLXP�LWVHOI��VHH�,(&������������������

���� (OHFWURPDJQHWLF�LPPXQLW\

$ELOLW\�RI�FRQVWUXFWLRQ�PDFKLQHU\�RU�FRPSRQHQWV�V��RU�VHSDUDWH�WHFKQLFDO�XQLW�V��WR�SHUIRUP�LQ�WKH
SUHVHQFH�RI�VSHFLILF�HOHFWURPDJQHWLF�GLVWXUEDQFHV�ZLWKRXW�GHJUDGDWLRQ�RI�SHUIRUPDQFH��VHH
,(&������������������

��� (OHFWURPDJQHWLF�HQYLURQPHQW

7RWDOLW\�RI�HOHFWURPDJQHWLF�SKHQRPHQD�H[LVWLQJ�DW�D�JLYHQ�ORFDWLRQ��VHH�,(&������������������

���� 5HIHUHQFH�OLPLW

/LPLW�YDOXH�ZLWK�ZKLFK�WKH�SURGXFWLRQ�VKDOO�FRQIRUP�

���� 5HIHUHQFH�DQWHQQD

�IUHTXHQF\�UDQJH�RI����0+]�WR����0+]��VKRUWHQHG�EDODQFHG�GLSROH�ZKLFK�LV�D�KDOI�ZDYH�UHVRQDQW
GLSROH�DW����0+]���IUHTXHQF\�UDQJH�DERYH����0+]��EDODQFHG�KDOI�ZDYH�UHVRQDQW�GLSROH�WXQHG�WR
WKH�PHDVXUHPHQW�IUHTXHQF\��VHH�&,635������������

���� %URDGEDQG�HPLVVLRQ

(PLVVLRQ�ZKLFK�KDV�D�EDQGZLGWK�JUHDWHU�WKDQ�WKDW�RI�D�SDUWLFXODU�PHDVXULQJ�DSSDUDWXV�RU�UHFHLYHU
�VHH�,(&������������������

���� 1DUURZEDQG�HPLVVLRQ

(PLVVLRQ�ZKLFK�KDV�D�EDQGZLGWK�OHVV�WKDQ�WKDW�RI�D�SDUWLFXODU�PHDVXULQJ�DSSDUDWXV�RU�UHFHLYHU��VHH
,(&������������������

��� (OHFWULFDO�(OHFWURQLF�V\VWHP

(OHFWULFDO�DQG�RU�HOHFWURQLF�FRPSRQHQW�V��RU�VHW�RI�FRPSRQHQWV�LQWHQGHG�WR�EH�SDUW�RI�FRQVWUXFWLRQ
PDFKLQHU\��WRJHWKHU�ZLWK�DQ\�HOHFWULFDO�FRQQHFWLRQV�

����� (OHFWULFDO�(OHFWURQLF�VXE�DVVHPEO\��(6$�

(OHFWULFDO�DQG�RU�HOHFWURQLF�FRPSRQHQW�V��RU�VHW�RI�FRPSRQHQWV�LQWHQGHG�WR�EH�SDUW�RI�FRQVWUXFWLRQ
PDFKLQHU\��WRJHWKHU�ZLWK�DQ\�DVVRFLDWHG�HOHFWULFDO�FRQQHFWLRQV�DQG�ZLULQJ��ZKLFK�SHUIRUPV�RQH�RU
PRUH�VSHFLDOL]HG�IXQFWLRQV�
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���� &RQVWUXFWLRQ�PDFKLQHU\�W\SH

&RQVWUXFWLRQ�PDFKLQHU\�ZKLFK�GRHV�QRW�GLIIHU�LQ�VXFK�HVVHQWLDO�UHVSHFWV�DV�

�� WKH�VWUXFWXUDO�VKDSH�

�� WKH�JHQHUDO�DUUDQJHPHQW�RI�WKH�HOHFWULFDO�DQG�RU�HOHFWURQLF�FRPSRQHQWV�DQG�WKH�JHQHUDO
ZLULQJ�DUUDQJHPHQW�

� WKH�SULPDU\�PDWHULDO�RI�ZKLFK�WKH�GHVLJQ�RI�WKH�FRQVWUXFWLRQ�PDFKLQHU\�FRQVLVWV��IRU�H[DPSOH
VWHHO��DOXPLQLXP�RU�ILEUHJODVV�FRYHULQJ�SDUWV�

���� (6$�W\SH

(6$
V�ZKLFK�GR�QRW�GLIIHU�LQ�VXFK�HVVHQWLDO�UHVSHFWV�DV�

� WKH�IXQFWLRQ�SHUIRUPHG�E\�WKH�(6$�

� WKH�DUUDQJHPHQW�RI�WKH�HOHFWULFDO�DQG�RU�HOHFWURQLF�FRPSRQHQWV��LI�DSSOLFDEOH�

� WKH�SULPDU\�PDWHULDO�RI�WKH�FDVLQJ

���� (OHFWURVWDWLF�GLVFKDUJH��(6'�

7UDQVIHU�RI�HOHFWURVWDWLF�FKDUJH�EHWZHHQ�ERGLHV�RI�GLIIHUHQW�HOHFWURVWDWLF�SRWHQWLDO�LQ�SUR[LPLW\�RU
WKURXJK�GLUHFW�FRQWDFW���VHH�,(&������������������

���� &RQGXFWHG�WUDQVLHQWV

7UDQVLHQW�YROWDJH�RU�FXUUHQW�GLVWULEXWHG�LQ�WKH�SRZHU�VXSSO\�ZLULQJ�RI�FRQVWUXFWLRQ�PDFKLQHU\�RU
FRPSRQHQW�RU�VHSDUDWH�WHFKQLFDO�XQLW�YLD�FRQGXFWRU�EHWZHHQ�WKH�VRXUFH�RI�WKH�WUDQVLHQW�DQG�WKH
GUDLQ�

� 5HTXLUHPHQWV

���� *HQHUDO�UHTXLUHPHQWV

������ )XOILOPHQW�RI�WKH�UHTXLUHPHQWV

7KH�UHTXLUHPHQWV�RI�WKLV�VWDQGDUG�DUH�PHW�E\�FRQVWUXFWLRQ�PDFKLQHU\��DQG�WKH�HOHFWULFDO�HOHFWURQLF
VXE�DVVHPEOLHV�ZKHQ�WKH�UHTXLUHPHQWV�LQ�FODXVHV�����������������������������������DQG������DV�DS�
SOLFDEOH��DUH�IXOILOOHG��7KH�XVHU�RI�WKLV�VWDQGDUG�PD\�FKRRVH�HLWKHU�WKH�FODXVHV�SHUWDLQLQJ�WR�WKH
FRPSOHWH�FRQVWUXFWLRQ�PDFKLQHU\��RU�WKRVH�FODXVHV�SHUWDLQLQJ�WR�WKH�HOHFWULFDO�HOHFWURQLF�VXE�
DVVHPEOLHV��:KHQ�WKH�FODXVHV�SHUWDLQLQJ�WR�WKH�HOHFWULFDO�HOHFWURQLF�VXE�DVVHPEOLHV�DUH�FKRVHQ��WR
IXOILO�WKH�UHTXLUHPHQWV�RI�WKLV�VWDQGDUG��WKH�HOHFWULFDO�HOHFWURQLF�VXE�DVVHPEOLHV�VKDOO�EH�LQVWDOOHG�RQ
WKH�FRQVWUXFWLRQ�PDFKLQHU\�LQ�FRQIRUPLW\�ZLWK�UHOHYDQW�SURYLVLRQV�ZKLFK�KDYH�EHHQ�FRQVLGHUHG�LQ
GHWHUPLQLQJ�WKDW�WKH�HOHFWULFDO�HOHFWURQLF�VXE�DVVHPEOLHV�PHHW�WKH�UHTXLUHPHQWV�RI�WKH�DSSURSULDWH
FODXVHV�RI�WKLV�VWDQGDUG�
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7KH�UHTXLUHPHQWV�RI�WKLV�VWDQGDUG�DUH�DOVR�GHHPHG�WR�EH�IXOILOOHG�ZKHQ�WKH�FRQVWUXFWLRQ�PDFKLQHU\
KDV�QR�VXFK�HTXLSPHQW�IRU�ZKLFK�DQ�LPPXQLW\�RU�LQWHUIHUHQFH�WHVW�LV�UHTXLUHG��,Q�WKLV�FDVH�QR�WHVWV
DUH�QHFHVVDU\��VHH�FODXVH����

����� 7HVW�VSHFLPHQ

7KH�WHVW�VSHFLPHQ�PD\�EH�FKRVHQ�LQ�DFFRUGDQFH�ZLWK�WKH�GHILQLWLRQV�JLYHQ�LQ�������DQG�RU������

%HFDXVH�WKH�WHVW�RI�D�VLQJOH�WHVW�VSHFLPHQ�LV�WR�EH�XVHG�WR�MXGJH�WKH�SHUIRUPDQFH�RI�D�SRSXODWLRQ�RI
OLNH�FRQVWUXFWLRQ�PDFKLQHU\��WKH�UHIHUHQFH�OLPLWV�IRU�HPLVVLRQV�DQG�LPPXQLW\�VKDOO�EH�PDGH�PRUH
UHVWULFWLYH�E\�D�����UHGXFWLRQ�IRU�HPLVVLRQV�OLPLWV�DQG�D������LQFUHDVH�IRU�LPPXQLW\�OLPLWV�VR�DV�WR
DFFRXQW�IRU�YDULDELOLW\�RI�HPLVVLRQ�DQG�LPPXQLW\�GXH�WR�PDQXIDFWXULQJ�YDULDWLRQV�RI�FRQVWUXFWLRQ
PDFKLQHU\��RU�(6$�W\SHV�DQG�WHVWLQJ�IDFWRUV�

)RU�D�VXEVHTXHQW�WHVW�RQ�D�OLNH�WHVW�VSHFLPHQ��FRQIRUPLW\�ZLWK�WKH�UHIHUHQFH�OLPLWV�VKDOO�EH�DF�
FHSWHG�DV�IXOILOPHQW�RI�WKH�UHTXLUHPHQWV�RI�WKLV�VWDQGDUG�

)RU�HOHFWURVWDWLF�GLVFKDUJH�DQG�FRQGXFWHG�WUDQVLHQWV��WKH�UHIHUHQFH�OLPLWV�DUH�YDOLG�IRU�DOO�WHVWLQJ�RI
WKH�WHVW�VSHFLPHQ�

������ $GGLWLRQDO�UHTXLUHPHQWV�IRU�LPPXQLW\�WHVWV

:KHQ�D�WHVW�VSHFLPHQ�LV�VXEMHFWHG�WR�WKH�LPPXQLW\�UHTXLUHPHQWV��RSHUDWRU�FRQWUROV��DQG�DQ\�DXWR�
PDWLF�FRQWUROV�IRU�WKH�FRQVWUXFWLRQ�PDFKLQHU\�DQG�DQ\�DWWDFKPHQWV�RU�PDFKLQHU\�VKDOO�UHPDLQ�IXQF�
WLRQDO�VR�DV�WR�SURYLGH�FRQWLQXHG�FRQWURO�RI�WKH�FRQVWUXFWLRQ�PDFKLQHU\��7KLV�DOVR�DSSOLHV�WR�VHFRQ�
GDU\�RU�VKXW�GRZQ�V\VWHPV�ZKLFK�DUH�LQWHQGHG�WR�EH�RSHUDWHG�ZKHQ�WKH�SULPDU\�FRQWURO�KDV�IDLOHG�

���� 6SHFLILFDWLRQV�FRQFHUQLQJ�EURDGEDQG�HOHFWURPDJQHWLF�HPLVVLRQ�UDGLDWHG�IURP
FRQVWUXFWLRQ�PDFKLQHU\

����� 0HWKRG�RI�PHDVXUHPHQW

7KH�HOHFWURPDJQHWLF�UDGLDWLRQ�VKDOO�EH�PHDVXUHG�XVLQJ�WKH�PHWKRG�GHVFULEHG�LQ�DQQH[�%�DW�HLWKHU
RI�WKH�GHILQHG�DQWHQQD�GLVWDQFHV��7KH�FKRLFH�VKDOO�EH�PDGH�E\�WKH�XVHU�RI�WKH�VWDQGDUG�

������ %URDGEDQG�UHIHUHQFH�OLPLWV

,I�PHDVXUHPHQWV�DUH�PDGH�XVLQJ�WKH�PHWKRG�GHVFULEHG�LQ�DQQH[�%�XVLQJ�D�FRQVWUXFWLRQ�PDFKLQHU\�
WR�DQWHQQD�VSDFLQJ�RI��������������P��WKH�HPLVVLRQ��UHIHUHQFH�OLPLWV�VKDOO�EH����G%��9�P�������9�P�
LQ�WKH����0+]�WR����0+]�IUHTXHQF\�EDQG�DQG����G%��9�P��WR����G%��9�P�������9�P�WR������9�P�
LQ�WKH����0+]�WR�����0+]�IUHTXHQF\�EDQG��WKLV�OLPLW�LQFUHDVLQJ�ORJDULWKPLFDOO\��OLQHDUO\��ZLWK
IUHTXHQFLHV�DERYH����0+]�DV�VKRZQ�LQ�)LJXUH�$����,Q�WKH�����0+]�WR������0+]�IUHTXHQF\�EDQG
WKH�OLPLW�UHPDLQV�FRQVWDQW�DW����G%��9�P��������9�P��

,I�PHDVXUHPHQWV�DUH�PDGH�XVLQJ�WKH�PHWKRG�GHVFULEHG�LQ�DQQH[�%�XVLQJ�D�FRQVWUXFWLRQ�PDFKLQHU\�
WR�DQWHQQD�VSDFLQJ�RI��������������P��WKH�HPLVVLRQ�UHIHUHQFH�OLPLWV�VKDOO�EH����G%��9�P�
������9�P��LQ�WKH����0+]�WR����0+]�IUHTXHQF\�EDQG�DQG����G%��9�P��WR����G%��9�P�������WR
�����9�P��LQ�WKH����0+]�WR�����0+]�IUHTXHQF\�EDQG��WKLV�OLPLW�LQFUHDVLQJ�ORJDULWKPLFDOO\��OLQHDUO\�
ZLWK�IUHTXHQFLHV�DERYH����0+]�DV�VKRZQ�LQ�)LJXUH�$����,Q�WKH�����0+]�WR������0+]�IUHTXHQF\
EDQG�WKH�OLPLW�UHPDLQV�FRQVWDQW�DW����G%��9�P��������9�P��
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2Q�WKH�WHVW�VSHFLPHQ��WKH�PHDVXUHG�YDOXHV��H[SUHVVHG�LQ�G%��9�P��RU���9�P��VKDOO�EH�DW�OHDVW
����G%�RU��������EHORZ�WKH�UHIHUHQFH�OLPLWV�

���� 6SHFLILFDWLRQV�FRQFHUQLQJ�QDUURZEDQG�HOHFWURPDJQHWLF�HPLVVLRQ�UDGLDWHG�IURP
FRQVWUXFWLRQ�PDFKLQHU\

������ 0HWKRG�RI�PHDVXUHPHQW

7KH�HOHFWURPDJQHWLF�HPLVVLRQ�VKDOO�EH�PHDVXUHG�XVLQJ�WKH�PHWKRG�GHVFULEHG�LQ�DQQH[�&�DW�HLWKHU
RI�WKH�GHILQHG�DQWHQQD�GLVWDQFHV��7KH�FKRLFH�VKDOO�EH�PDGH�E\�WKH�XVHU�RI�WKH�VWDQGDUG�

������ 1DUURZEDQG�UHIHUHQFH�OLPLWV

,I�PHDVXUHPHQWV�DUH�PDGH�XVLQJ�WKH�PHWKRG�GHVFULEHG�LQ�DQQH[�&�XVLQJ�D�FRQVWUXFWLRQ�PDFKLQHU\�
WR�DQWHQQD�VSDFLQJ�RI��������������P��WKH�HPLVVLRQ�UHIHUHQFH�OLPLWV�VKDOO�EH����G%��9�P�������9�P�
LQ�WKH����0+]�WR����0+]�IUHTXHQF\�EDQG�DQG����G%��9�P��WR����G%��9�P�������9�P�WR�����9�P��LQ
WKH����0+]�WR�����0+]�IUHTXHQF\�EDQG��WKLV�OLPLW�LQFUHDVLQJ�ORJDULWKPLFDOO\��OLQHDUO\��ZLWK
IUHTXHQFLHV�DERYH����0+]�DV�VKRZQ�LQ�)LJXUH�$����,Q�WKH�����0+]�WR������0+]�IUHTXHQF\�EDQG
WKH�OLPLW�UHPDLQV�FRQVWDQW�DW����G%��9�P�������9�P��

,I�PHDVXUHPHQWV�DUH�PDGH�XVLQJ�WKH�PHWKRG�GHVFULEHG�LQ�DQQH[�&�XVLQJ�D�FRQVWUXFWLRQ�PDFKLQHU\�
WR�DQWHQQD�VSDFLQJ�RI��������������P��WKH�HPLVVLRQ�UHIHUHQFH�OLPLWV�VKDOO�EH����G%��9�P�������9�P�
LQ�WKH����0+]�WR����0+]�IUHTXHQF\�DQG����G%��9�P��WR����G%��9�P�������9�P�WR������9�P��LQ�WKH
���0+]�WR�����0+]�IUHTXHQF\�EDQG��WKLV�OLPLW�LQFUHDVLQJ�ORJDULWKPLFDOO\��OLQHDUO\��ZLWK�IUHTXHQFLHV
DERYH����0+]�DV�VKRZQ�LQ�)LJXUH�$����,Q�WKH�����0+]�WR������0+]�IUHTXHQF\�EDQG�WKH�OLPLW
UHPDLQV�FRQVWDQW�DW����G%��9�P��������9�P��

2Q�WKH�WHVW�VSHFLPHQ��WKH�PHDVXUHG�YDOXHV��H[SUHVVHG�LQ�G%��9�P��RU���9�P���VKDOO�EH�DW�OHDVW
����G%�RU��������EHORZ�WKH�UHIHUHQFH�OLPLWV�

��� 6SHFLILFDWLRQV�FRQFHUQLQJ�WKH�LPPXQLW\�RI�FRQVWUXFWLRQ�PDFKLQHU\�WR�HOHFWUR�
PDJQHWLF�UDGLDWLRQ

������ 7HVW�PHWKRG

7KH�LPPXQLW\�WR�HOHFWURPDJQHWLF�UDGLDWLRQ�RI�WKH�FRQVWUXFWLRQ�PDFKLQHU\�VKDOO�EH�WHVWHG�DFFRUGLQJ
WR�,62���������DQG�,62���������ZLWK�KRUL]RQWDO�DQG�YHUWLFDO�SRODUL]DWLRQ��7KH�GHWHUPLQDWLRQ�RI�WKH
UHIHUHQFH�SRLQWV�DQG�WKH�RSHUDWLQJ�PRGHV�VKDOO�EH�PDFKLQH�VSHFLILF�DQG�QRWHG�LQ�WKH�WHVW�UHSRUW�
,PPXQLW\�WHVWLQJ�VKRXOG�EH�FRQGXFWHG�DV�RXWOLQHG�LQ�,62����������H[FHSW�IRUZDUG�SRZHU�PD\�EH
XVHG�DV�WKH�FRQWURO�UHJDUGOHVV�RI�WKH�VWDQGLQJ�ZDYH�UDWLR�RI�WKH�V\VWHP��7KH�WHVW�UHSRUW�VKDOO�QRWH
ZKLFK�FRQWURO�PHWKRG�ZDV�XVHG��7KH�VXEVWLWXWLRQ�PHWKRG�DQG�WKH������DPSOLWXGH�PRGXODWLRQ��$0�
ZLWK�VLQXVRLGDO�ZDYH�RI���N+]��VHH�,62����������LV�GHWHUPLQHG�DV�D�WHVW�PHWKRG��7KH�WHVWLQJ�KDV�WR
EH�GRQH�LQ�WKH�IUHTXHQF\�EDQG�RI����0+]�WR������0+]�

������ &RQVWUXFWLRQ�PDFKLQHU\�LPPXQLW\�UHIHUHQFH�OLPLWV

5HIHUHQFH�OLPLW����9�P�UHIHUULQJ�WR�WKH�URRW�PHDQ�VTXDUH�YDOXH�RI�WKH�XQPRGXODWHG�VLJQDO�DSSOLHV�
7KH�PD[LPXP�YDOXH�RI�WKH�WHVW�VLJQDO�ZLWK�PRGXODWLRQ�VKDOO�FRPSO\�ZLWK�WKH�PD[LPXP�YDOXH�RI�DQ
XQPRGXODWHG�WHVW�VLJQDO��2Q�WKH�WHVW�VSHFLPHQ�WKH�LPPXQLW\�UHTXLUHPHQWV�DUH�IXOILOOHG�E\�D�ILHOG
VWUHQJWK�RI����9�P�������DERYH�WKH�UHIHUHQFH�OLPLW���7KH�JHQHUDO�UHTXLUHPHQWV�IRU�LPPXQLW\�WHVWLQJ
DFFRUGLQJ�WR�FODXVH�������VKDOO�EH�IXOILOOHG�
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3DJH���
(1�����������

��%6,��������

��� 6SHFLILFDWLRQV�FRQFHUQLQJ�EURDGEDQG�HOHFWURPDJQHWLF�HPLVVLRQV�UDGLDWHG�IURP
(6$
V

������ 0HWKRG�RI�PHDVXUHPHQW

7KH�HOHFWURPDJQHWLF�LQWHUIHUHQFH�VKDOO�EH�PHDVXUHG�E\�WKH�PHWKRG�GHVFULEHG�LQ�DQQH[�'�

������ (6$�EURDGEDQG�UHIHUHQFH�OLPLWV

,I�PHDVXUHPHQWV�DUH�PDGH�XVLQJ�WKH�PHWKRG�GHVFULEHG�LQ�DQQH[�'��WKH�HPLVVLRQ�UHIHUHQFH�OLPLWV
VKDOO�EH����G%��9�P��WR����G%��9�P���������9�P�WR������9�P��LQ�WKH����0+]�WR����0+]�IUHTXHQF\
EDQG��WKLV�OLPLW�GHFUHDVLQJ�ORJDULWKPLFDOO\��OLQHDUO\��ZLWK�IUHTXHQFLHV�DERYH����0+]��DQG
���G%��9�P��WR����G%��9�P��������9�P�WR�������9�P��LQ�WKH����0+]�WR�����0+]�IUHTXHQF\�EDQG�
WKLV�OLPLW�LQFUHDVLQJ�ORJDULWKPLFDOO\��OLQHDUO\��ZLWK�IUHTXHQFLHV�DERYH����0+]�DV�VKRZQ�LQ�DQQH[�$
�)LJXUH�$�����,Q�WKH�����0+]�WR������0+]�IUHTXHQF\�EDQG�WKH�OLPLWV�UHPDLQV�FRQVWDQW�DW���
G%��9�P���������9�P��

2Q�WKH�WHVW�VSHFLPHQ��WKH�PHDVXUHG�YDOXHV��H[SUHVVHG�LQ�G%��9�P��RU���9�P��VKDOO�EH�DW�OHDVW
����G%�RU��������EHORZ�WKH�UHIHUHQFH�OLPLWV�

���� 6SHFLILFDWLRQV�FRQFHUQLQJ�QDUURZEDQG�HOHFWURPDJQHWLF�HPLVVLRQV�UDGLDWHG�IURP
(6$
V

������ 0HWKRG�RI�PHDVXUHPHQW

7KH�HOHFWURPDJQHWLF�LQWHUIHUHQFH�VKDOO�EH�PHDVXUHG�E\�WKH�PHWKRG�GHVFULEHG�LQ�DQQH[�(�

������ (6$�QDUURZEDQG�UHIHUHQFH�OLPLWV

,I�PHDVXUHPHQWV�DUH�PDGH�XVLQJ�WKH�PHWKRG�GHVFULEHG�LQ�DQQH[�(��WKH�HPLVVLRQ�UHIHUHQFH�OLPLWV
VKDOO�EH����G%��9�P��WR����G%��9�P��������9�P�WR������9�P��LQ�WKH����0+]�WR����0+]�IUHTXHQF\
EDQG��WKLV�OLPLW�GHFUHDVLQJ�ORJDULWKPLFDOO\��OLQHDUO\��ZLWK�IUHTXHQFLHV�DERYH����0+]��DQG
���G%��9�P��WR����G%��9�P��������9�P�WR������9�P��LQ�WKH����0+]�WR�����0+]�IUHTXHQF\�EDQG�
WKLV�OLPLW�LQFUHDVLQJ�ORJDULWKPLFDOO\��OLQHDUO\��ZLWK�IUHTXHQFLHV�DERYH����0+]�DV�VKRZQ�LQ�DQQH[�$
�)LJXUH�$�����,Q�WKH�����0+]�WR������0+]�IUHTXHQF\�EDQG�WKH�OLPLW�UHPDLQV�FRQVWDQW�DW
���G%��9�P��������9�P��

2Q�WKH�WHVW�VSHFLPHQ��WKH�PHDVXUHG�YDOXHV��H[SUHVVHG�LQ�G%��9�P��RU���9�P��VKDOO�EH�DW�OHDVW
����G%�RU��������EHORZ�WKH�UHIHUHQFH�OLPLWV�

���� 6SHFLILFDWLRQV�FRQFHUQLQJ�WKH�LPPXQLW\�RI�(6$
V�WR�HOHFWURPDJQHWLF�UDGLDWLRQ

������ 0HWKRG�RI�WHVWLQJ

)RU�WKH�WHVWLQJ�RI�WKH�LPPXQLW\�RI�(6$�WR�HOHFWURPDJQHWLF�ILHOGV�WKH�WHVWLQJ�PHWKRGV�RI
,62����������,62����������,62���������RU�,62���������DSSO\��7KH�VXEVWLWXWLRQ�PHWKRG�DQG�WKH
�����DPSOLWXGH�PRGXODWLRQ��$0��ZLWK�VLQXVRLGDO�ZDYH�RI���N+]��VHH�,62����������LV�GHWHUPLQHG�DV
D�WHVW�PHWKRG��7KH�FKRVHQ�WHVW�PHWKRGV�VKDOO�FRYHU�WKH�IUHTXHQF\�EDQG�IURP����0+]�WR������0+]�
8VH�DQ�DPSOLWXGH�PRGXODWLRQ��$0��RI������WRJHWKHU�ZLWK�D�VLQXVRLGDO�ZDYH�RI���N+]��VHH
,62����������
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3DJH���
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,I�WKH�VXEVWLWXWLRQ�PHWKRG�LV�GHWHUPLQHG�DV�WKH�FDOLEUDWLRQ�PHWKRG�IRU�WKH�DQHFKRLF�FKDPEHU�WHVW�
WKH�IRUZDUG�SRZHU�PD\�EH�XVHG�DV�WKH�FRQWURO�UHJDUGOHVV�RI�WKH�VWDQGLQJ�ZDYH�UDWLR�RI�WKH�V\VWHP�
,Q�WKH�FDVH�RI�(6$¶V��WKH�VXEVWLWXWLRQ�PHWKRG�RU�WKH�FORVHG�ORRS�PHWKRG�PD\�EH�XVHG�IRU�WKH�ILHOG
FDOLEUDWLRQ��7KH�WHVW�UHSRUW�VKDOO�QRWH�ZKLFK�FRQWURO�PHWKRG�ZDV�XVHG�

������ (6$�LPPXQLW\�UHIHUHQFH�OLPLWV

,I�WHVWV�DUH�PDGH�DFFRUGLQJ�WR�,62����������,62����������,62����������,62���������
,62����������WKH�LPPXQLW\�UHIHUHQFH�OLPLWV�VKDOO�EH�

� ���9�P�IRU�WKH�����PP�VWULSOLQH�WHVW�PHWKRG��,62����������

� ���9�P�IRU�WKH�7(0�FHOO�WHVWLQJ�PHWKRG��,62����������

� ���P$�IRU�WKH�%XON�&XUUHQW�,QMHFWLRQ��%&,��WHVWLQJ�PHWKRG��,62�����������DQG�

� ���9�P�IRU�WKH�UDGLDWHG�ILHOG��DEVRUEHU�OLQHG�FKDPEHU��WHVWLQJ�PHWKRG��,62���������ZLWK
YHUWLFDO�SRODUL]DWLRQ��

7KH�UHIHUHQFH�OLPLWV�VKDOO�DSSO\�WR�WKH�URRW�PHDQ�VTXDUH�YDOXH�RI�WKH�XQPRGXODWHG�VLJQDO��7KH
PD[LPXP�YDOXH�RI�WKH�WHVW�VLJQDO�ZLWK�PRGXODWLRQ�VKDOO�FRPSO\�ZLWK�WKH�PD[LPXP�YDOXH�RI�DQ�XQ�
PRGXODWHG�WHVW�VLJQDO�

)XQFWLRQDO�VWDWXV�FODVV�$��VHH�,62����������VKDOO�DSSO\�WR�DOO�WHVWV��7KH�UHIHUHQFH�OLPLWV��LQFUHDVHG
E\�������VKDOO�DSSO\�IRU�WKH�WHVW�VSHFLPHQ��7KH�(6$�VKDOO�QRW�H[KLELW�DQ\�RSHUDWLRQDO�FKDQJH�ZKLFK
LV�XQDFFHSWDEOH�IRU�LWV�DSSOLFDWLRQ�RQ�WKH�FRQVWUXFWLRQ�PDFKLQHU\��6HH�FODXVH�������IRU�IXUWKHU
GHILQLWLRQ�RI�RSHUDWLRQDO�FKDQJH�ZKLFK�LV�XQDFFHSWDEOH�

��� (OHFWURVWDWLF�GLVFKDUJH��(6'�

������ 0HWKRG�RI�WHVWLQJ

7KH�PHWKRG�GHVFULEHG�LQ�,62�75�������VKDOO�EH�XVHG�DV�WKH�PHWKRG�RI�PHDVXUHPHQW�RI�WKH�FRQ�
VWUXFWLRQ�PDFKLQHU\�RU�RQ�WKH�FRPSRQHQW�LQ�VXFK�DUHDV�ZKHUH�DQ�(6'�LQ�VWDQGDUG�XVH�LV�SRVVLEOH
�H�J��E\�WRXFKLQJ�E\�WKH�RSHUDWRU��

����� 5HIHUHQFH�OLPLWV

7HVW�OHYHO�,��������N9��DW�IXQFWLRQDO�VWDWXV�FODVV�$�RI�,62�75������������VKDOO�DSSO\�

���� &RQGXFWHG�WUDQVLHQWV

������ *HQHUDO

:LWK�UHPRWHO\�ORFDWHG�(6$�FRQQHFWHG�WR�WKH�FRQVWUXFWLRQ�PDFKLQHU\�WKURXJK�WKH�ZLULQJ�V\VWHP�
WKHUH�LV�D�SRVVLELOLW\�RI�D�SXOVH�JHQHUDWHG�LQ�D�UHPRWH�(6$�HQHUJL]LQJ�WKH�FLUFXLW�DQG�DIIHFWLQJ�RWKHU
(6$
V�RU�FRPSRQHQWV�RQ�WKH�FRQVWUXFWLRQ�PDFKLQHU\��7KHUHIRUH��PLQLPXP�YDOXHV�FRQFHUQLQJ
HPLVVLRQ�DQG�VXVFHSWLELOLW\�IRU�(6$
V�ILWWHG�WR�FRQVWUXFWLRQ�PDFKLQHU\�DUH�UHTXLUHG��,W�VKDOO�EH�FRQ�
VLGHUHG�WKDW�WKH�HPLVVLRQ�YDOXH�IRU�DQ�(6$�VKDOO�EH�OHVV�WKDQ�WKH�VXVFHSWLELOLW\�IRU�DOO�(6$¶V�RI�WKH
V\VWHP�
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